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Thesis Abstract 

Advising modifiable lifestyle changes and public health. The role, 
knowledge, and education of UK optometrists. 

 
 

Nicola Julie Milhench, Doctor of Optometry, 2023 
 

Improvements in life expectancy are starting to stall, which is accompanied by a reduction in quality-
of-life due to the effect of non-communicable diseases (NCD) (Raleigh, 2021) and eye conditions. 
Many of which can be improved by modifying lifestyle choices (JBS3,2014). UK government 
initiatives have been designed to address this growing healthcare concern (Patel et al., 2020). 
 
People visit UK optometrists when they are in good and poor health, including those who do not see 
a general practitioner. A person’s risk of NCDs and eye conditions can be identified via questioning 
during a routine sight test (The College of Optometrists, 2021). Currently this information is not 
routinely used beyond the association with the eye examination. 
 
One ongoing UK government initiative, Making Every Contact Count, encourages primary care 
healthcare professionals to discuss modifiable lifestyle changes (Public Health England, 2016) with 
patients. The optometric profession does not have specific guidelines for modifiable lifestyle change 
counselling, therefore the overall aim of this thesis was to determine if optometrists have the skills 
and knowledge to advise patients in this way and whether it is appropriate for them to do so. 
 
The findings from the systematic review indicated no previous study had assessed these questions 
regarding UK optometrists. In the present study the NUTCOMP questionnaire, adapted for UK 
optometrists, indicated a lack in confidence and competence regarding lifestyle modification 
counselling, an agreement it was within their scope of practice and a desire for further education. A 
Delphi Analysis to investigate the preferred methods of learning by UK optometrists, indicated a 
desire for multi-faceted education with in-person and on-line learning both in theory and practice. 
Therefore this thesis has identified that with appropriate support and training optometrists could have 
the skills and knowledge to participate actively in modifiable lifestyle change counselling. 
 
 
Key words: Optometry, nutrition, smoking, non-communicable diseases, curriculum, NUTCOMP, 
Delphi Analysis. 
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Chapter 1 - The current situation in the UK regarding optometry, non-communicable 
diseases, ocular conditions, and government initiatives. 
 
Members of the public visit an optometrist in both good and poor health for advice regarding their eyes 

and ocular health. Optometrists can detect signs of non-communicable diseases (NCD) within a 

routine sight test. The effects of NCDs can lead to a reduction in quality of life (Raleigh, 2021) and the 

risk and effect of some NCDs can be reduced with modifications to lifestyles. This chapter reviews the 

current literature to detail the role of optometrists in the UK and the rest of the world, the types of NCDs 

and ocular conditions that affect large proportions of the population, and the strategies that have been 

adopted by the UK government to address the effect of NCDs on the population. 

 
1.1 The role of Optometrists 
Optometry is an autonomous and statutory regulated healthcare profession involved in the services 

and care of the eye and visual system, and the enhancement of visual performance (Millodot, 2000). 

In the United Kingdom (UK), ophthalmic opticians, which are also referred to as optometrists, are 

primary care professionals within the community, trained to recognise abnormalities and health 

conditions of the eye, prescribe and fit glasses and contact lenses, and if necessary, refer to a 

general practitioner (GP) or hospital eye clinic for further investigation (The College of Optometrists, 

2021). Many people who may consider themselves in good health will visit an optometrist, especially 

after the age of 40 years, even if these people may not regularly visit their GP, often despite 

governmental strategies for five-yearly health checks being encouraged for this age group (Patel et 

al., 2020).  

 

Around the world optometrists have varying levels of training and responsibility. The World Council 

of Optometry (WCO) has previously produced a definition of the different levels of optical services 

ranging from entry level one and increasing in complexity up to level four (Naroo and Grit, 2009). 

They have also identified the level individual countries work within (Thomas et al., 2011). In the UK, 

optometrists work at level four of these standards (Shneor et al., 2021). The WCO define level four 

as ‘Ocular Therapeutic Services - dispensing, refraction, prescription, diagnosis of eye disease using 

diagnostic drugs, and treatment of eye disease using therapeutic drugs’ (Naroo and Grit, 2009). 

Level four is currently the highest level defined by the WCO (Naroo and Grit, 2009), although Kiely 

and Chappell (2015) reported American optometrists could lead to a further level, level five, because 

some take on minor surgeries and administer injections (Kiely and Chappell, 2015). Level one is 

classed as ‘Optical Technology Services’ and includes dispensing (Naroo and Grit, 2009). 

Dispensing is the practice of fitting and supplying spectacles and low vision aids considering a 

patient’s lifestyle, vocation, and vision (Association of British Dispensing Optometrists, 2019). Level 

two is ‘Visual Function Services’ which is defined as level one with the addition of refraction 

(measuring and correcting the dioptric power of an eye (Millodot, 2000)) and prescription (Naroo and 
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Grit ,2009). Level three is ‘Ocular Diagnosis Services’ with two sub-categories, ‘without drugs’ which 

develops level two to include screening for eye disease and ‘with drugs’ which develops level two to 

include diagnosis of eye disease using diagnostic drugs (Naroo and Grit, 2009). Lastly, level four is 

‘Ocular Therapeutic Services’ which is level three with the addition of the ‘use of pharmaceutical 

agents and other procedures to manage ocular conditions/disease’ (Naroo and Grit, 2009). 

Optometrists in the UK are therefore equipped and trained to detect ocular changes relating to 

certain systematic conditions, on some occasions these changes can be detected before the patient 

is aware they have the condition, for example type two diabetes mellitus (T2DM). UK optometrists 

are also trained to detect eye conditions, some of which can be caused by lifestyle and 

environmental factors. 

 

1.2 Chronic conditions affecting the ocular system. 
1.2.1 Diabetes Mellitus 
Diabetes mellitus (DM) is a metabolic disease (Hyman et al., 2014; American Diabetes Association, 

2003) primarily with disorders of metabolism of glucose (Millodot, 2000; American Diabetes 

Association, 2003a), as well as lipid and protein metabolism (Bartlett et al., 2008), which can lead to 

abnormalities in multiple organs (Bener et al., 2018) in the form of long-term complications of 

diabetes. Poor glycemic control and longer disease duration leads to an increased risk of 

microvascular disease, affecting the kidneys (nephropathy), eyes (retinopathy) (Lian et al., 2019) 

and limbs (neuropathy) (American Diabetes Association, 2003b; Bartlett et al., 2008; Ali et al., 2013; 

Nathan et al., 2019) and macrovascular disease with the cardiovascular (Nathan et al., 2019), 

cerebrovascular and peripheral vascular systems affected (Brownlee, 2001; American Diabetes 

Association, 2003b; Ali et al., 2013; Lian et al., 2019).  

 

There are multiple types of DM, with the most prevalent two being type one and type two DM. Type 

one diabetes mellitus (T1DM) typically has an onset in childhood and the patient is dependent on 

insulin (Millodot, 2000) and T2DM, which usually occurs later in life and is associated with obesity 

(Millodot, 2000). T2DM can be treated with lifestyle and diet, or lifestyle, diet and medication 

including insulin (NICE, 2022a). Both T1DM and T2DM can affect the eye with diabetic retinopathy 

(DR), diabetic maculopathy, rubeosis, xanthelasma, ptosis (Millodot, 2000), cataract (Millodot, 2000; 

National Eye Institute, 2022), and open angle glaucoma (National Eye Institute, 2022). The focus of 

this study is regarding lifestyle modifications and chronic or ocular conditions, therefore T2DM is 

more relevant to this study.  

 

The Blue Mountains Eye Study (Mitchel et al., 1998) reported a prevalence of DR of 35.7% in those 

with known T2DM and 15.8% in those who were unaware that they had T2DM. Diabetes was the 

cause for certificate of visual impairment (CVI) registration in three per 100,000 people aged over 12 

in 2017/18 (Rahman et al., 2020).  
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Optometrists play an important role for patients when considering diabetes. DR can be 

asymptomatic, and the first signs of diabetes could be detected by an optometrist. As part of a 

routine sight test optometrists normally enquire about general health, medication, family history (The 

College of Optometrists, 2021), ethnicity, gender, and age, this information can help identify those at 

greater risk of developing diabetes (Gray et al., 2010) see table 1.2.1.  
 
Table 1.2.1 - Risk factors for type two diabetes in alphabetical order. 

Factor Associated risk 

Age Risk increases over 25 if you are African-
Caribbean, Black African, Chinese or South Asian. 
Risk increases over 40 if you are white. (Fletcher, 
2002) 

Diet Low fibre, high glycaemic index (GI) can cause a 
rapid increase in blood glucose levels and may 
increase the risk of being overweight or obese. 
(NICE, 2023). Overweight and obese are defined by 
the World Health Organisation (WHO) as ‘abnormal 
or excessive fat accumulation that may impair 
health.’ (WHO, 2021a). Overweight is calculated to 
be a BMI of 25 to 29 and obese is a BMI of 30 and 
over (WHO, 2021a) 

Ethnicity Increased risk in people of South Asian descent and 
African-Caribbean or Black African descent. 
(Fletcher, 2002) 

Family History of DM More likely to get T2DM if a primary relative has 
DM. (Fletcher, 2002) 

Gestational diabetes A history of gestational diabetes increases a 
woman’s risk of DM seven times. Children born to 
mothers with gestational diabetes are six times at 
risk of developing DM (NICE, 2023) 

Heart attack or Stroke These conditions share common risk factors and 
having a heart attack can increase your risk for 
T2DM (NICE, 2017b) 

Hypertension You have an increased risk of you have ever had 
high blood pressure (Fletcher, 2002; Bellou, 2018) 

Metabolic syndrome (a group of risk 
factors for cardiovascular disease 
(CVD) and T2DM commonly occurring 
together (Alberti, 2009)) 

Commonly associated with insulin resistance 
(NICE, 2023) 

Obesity, high waist measurement and 
inactivity 

Increases risk of T2DM (Fletcher, 2002; NICE, 
2023; Bellou, 2018) 

Polycystic ovary syndrome (PCOS) Can increase risk of T2DM (NICE, 2023) 

Smoking This is associated with a higher risk of T2DM 
(Bellou, 2018) 
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Some optometrists may also ask about diet, alcohol intake, smoking and sleep patterns, which could 

help to calculate a patient’s risk factors for developing DM and diabetic eye disease. DM can affect 

the cerebrovascular system (Brownlee, 2001; Church, 2003; Ali et al. 2013; Lian et al. 2018) in the 

form of a transient ischaemic attack (TIA) (mini-stroke), which can present with a loss of vision and 

potentially asymptomatic visual field loss, therefore an optometrist also has a role in identifying those 

at risk of a stroke (Miller, 2020), be it from DM or otherwise and refer them appropriately.  

 

It is well recognised that improved glycemic control is associated with a reduction in the onset and 

progression of microvascular complications (American Diabetes Association, 2003; Nathan, 2019) 

with evidence that reducing blood pressure (BP) (American Diabetes Association, 2003) and 

reducing cholesterol, reduce the incidence of vascular diseases (Cholesterol Treatment Trialist’s!
(CTT) Collaborators, 2010). These three factors can be helped by the food and lifestyle choices we 

make, for example a healthy diet, alcohol consumption, smoking, inactivity (JBS3, 2014a; NHS, 

2022a), and caffeine consumption (NHS, 2019a). Guidelines for individuals regarding modifiable risk 

factors are available from Diabetes UK (Dyson et al., 2018) and National Institute for Health and 

Care Excellence (NICE) (NICE, 2022a). Guidelines for health professionals are produced by Scottish 

Intercollegiate Guidelines Network (SIGN) (SIGN, 2017) and NICE (NICE, 2022a), The College of 

Optometrists have not produced any specific diabetic modifiable lifestyle guidelines for optometrists. 

 

1.2.2 Hypertension 
Hypertension/ high blood pressure (HBP) is defined as systolic blood pressure higher than 140mm 

Hg or a diastolic pressure more than 90mm Hg (JBS3, 2014a; Public Health England, 2020a; NICE, 

2022b) and if untreated can increase the risk of heart disease (Erden and Bicakci, 2012; Kjeldsen, 

2018; NHS, 2019a; Public Health England, 2020a; Tackling and Borhade, 2022), heart attacks 

(Erden and Bicakci, 2012; NHS, 2019a; WHO, 2021b; Tackling and Borhade, 2022), strokes (Erden 

and Bicakci, 2012; Kjeldsen, 2018; NHS, 2019a; Public Health England, 2020a; WHO, 2021b), 

kidney disease (Erden and Bicakci, 2012; Kjeldsen, 2018; NHS, 2019a; Public Health England, 

2020a), heart failure, peripheral arterial disease, aortic aneurysms, vascular dementia (NHS 2019a) 

and hypertensive retinopathy (Erden and Bicakci, 2012).  

 

HBP is prevalent in one-third of United States of America (USA) adults (Tackling and Borhade, 

2022), 26.2% of United Kingdom (UK) adults (Public Health England, 2020a) and around 30%-45% 

in different European countries (Kjeldsen, 2018). There are some factors that increase the risk of 

HBP that individuals cannot change, for example, age, ethnicity, family history, medical conditions, 

and medications (NHS, 2019a) and these are often asked about in a routine sight test to help identify 

an individual’s risk of hypertensive retinopathy. There are other risk factors that can be altered by 
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lifestyle choices that are made, for example diet (too much salt, not enough fruit and vegetables, too 

much caffeine increase the risk), weight (being overweight/obese increases risk), exercise (not 

enough can increase the risk), alcohol (too much increases risk), smoking (this increases the risk), 

and sleep (not getting enough or having disturbed sleep) (NHS, 2019a). Apart from smoking, which 

must be asked about in Scotland the other factors are not always asked about in a routine eye 

examination.  

 

In a routine eye examination, an optometrist has a unique view of the vascular system that cannot be 

seen in other parts of the body. The direct view of the blood vessels in the retina can highlight the 

extent and duration of hypertension (Tackling and Borhade, 2022) with two-thirds of hypertensive 

patients showing signs of retinopathy (Erden and Bicakci, 2012). The clinical signs include narrowing 

or constriction of retinal arterioles, tortuosity of retinal arterioles, sclerosis, haemorrhages, exudates, 

cotton wool spots, papilloedema and retinal oedema (Kanski, 2002; Erden and Bicakci, 2012; 

Tackling and Borhade, 2020), with the early signs being present when the patient is asymptomatic. 

Therefore optometrists and a routine sight test can lead to a referral for suspect HBP, to be 

confirmed by sphygmomanometry, which is more reliable and specific at diagnosing HBP than 

ophthalmoscopy (Schubert, 1998). 

 

1.2.3 Cardiovascular diseases (CVDs) 
CVDs are a group of conditions affecting the heart and the vasculature leading to 32% of all global 

deaths of which 85% were due to heart attack and stroke (WHO, 2021b) and is ‘one of the main 

causes of death and disability in the UK’ (NHS, 2022b). There are many shared common risk factors 

with T2DM and CVD, both in terms of stroke and heart attack (JBS3, 2014a) and as reported in 

Chapter 1.2.2, hypertension is a risk factor for CVDs (Erden and Bicakci, 2012; JBS3, 2014a; 

Kjeldsen, 2018; NHS, 2019a; Public Health England, 2020a; WHO, 2021b; Tackling and Borhade, 

2022). As with HBP and T2DM there are modifiable risk factors, for example unhealthy diet (JBS3, 

2014a; WHO, 2021b), high cholesterol (JBS3, 2014a), physical inactivity, smoking (JBS3, 2014a; 

WHO, 2021b) and harmful use of alcohol (WHO, 2021b) and other factors that cannot be changed, 

for example family history, ethnicity, age and sex (NHS, 2022b). The buildup of fatty deposits within 

the arteries that can lead to CVD can also affect the eyes (NHS, 2022b in the form a retinal vein 

occlusion (RVO) (Yau et al., 2008; Scott, 2020) or retinal artery occlusion (RAO) (Scott, 2020a), 

which therefore also have HBP as a modifiable risk factor (Kanski, 2002; Scott, 2020; The College of 

Optometrists, 2022a). Non-modifiable risk factors for RVO include raised intraocular pressure (IOP), 

periphlebitis (Kanski, 2002, The College of Optometrists, 2022a), age (The College of Optometrists, 

2022a), hypermetropia and congenital anomaly of the central retina (Kanski, 2002). The outcomes of 

CVDs affecting the eyes can vary greatly from transient vision loss to permanent vision loss and as 

such the guidelines for optometrists regarding RVO indicate urgent referral to an ophthalmologist 

and GP (The College of Optometrists, 2022a) and an emergency referral (less than 12 hours) for a 



N.J.Milhench,  DOptom Thesis, Aston University  2023 
 

   
 

- 20 - 

RAO due to the risk of stroke (The College of Optometrists, 2021). There are no specific College of 

Optometrists guidelines to advise a patient in manners to prevent CVDs. 

 

When considering a healthy balanced diet there are studies that have looked into specific aspects of 

foods for example Gopinath et al. (2020) identified a favourable association between a higher intake 

of specific flavonoid subclasses and retinal microvascular profile, Demetz et al. (2014) reported a 

favourable association between omega-6 polyunsaturated fatty acids including arachidonic acid and 

plasma low-density lipoprotein cholesterol (LDL-C) and high-density lipoprotein cholesterol (HDL-C). 

Kaushik et al. (2009) reported greater retinal venular caliber with high glycemic index (GI) and low 

cereal fiber (CF) diets and Kaushik et al. (2010) reported vascular protective effects of fish 

consumption, although without general guidelines these very detailed associations could become 

overwhelming for patients and practitioners. McEvoy et al. (2013) and Gopinath et al. (2013) 

investigated the effect of a general diet, rather than individual food properties with respect to retinal 

vascular caliber. McEvoy et al. (2013) identified three major diet patterns ‘healthy’, ‘unhealthy’ and 

‘snack and beverage’ and found no evidence of association between the diet pattern and retinal 

vessel caliber and on the contrary Gopinath et al. (2013) reported ‘higher diet quality’ was associated 

with better retinal microvascular health. 

 

1.3 Ocular conditions, environmental factors, and lifestyle changes. 
Aspects of the eye’s retinal health can be directly linked to vascular health and the common risk 

factors of systemic conditions that affect vascular health can clearly be linked to ocular health. The 

effects of diet and lifestyle modifications on ocular conditions may be less direct and clear. 

 

1.3.1 Age-related Macular Degeneration (AMD) 
AMD is a degenerative condition affecting the photoreceptors of the macular area (Millodot, 2000). It 

is a significant and widespread condition (Buschini et al., 2015) associated with age for which there 

is currently no cure and has been reported as a public health problem (Buschini et al., 2015). In the 

UK 4.8% of the population aged over 65 years have AMD and this rises to 12.2% in those aged 80 

years or more (Chakravarthy et al., 2013). There are two main subcategories of AMD, non-

neovascular AMD (also described as dry AMD) which accounts for 80% of AMD cases (Buschini et 

al., 2015) and neovascular AMD (also described as wet or exudative AMD) which is the cause of 

vision loss in 75% of AMD cases (Buschini, et al., 2015). Dry AMD is characterised by drusen 

(Buschini et al., 2015) and geographic atrophy in the retinal pigment epithelium (RPE), 

photoreceptors and choriocapillaris causing a gradual cell loss and gradual reduction in vision 

(Salimiaghdam et al., 2019). Neovascular AMD is characterised by the formation of choroidal 

neovascularization (CNV) (Chakravarthy et al., 2013) which in turn leaks blood, lipids, and fluids 

within the sub-RPE or subretinal space leading to scar formation. Oxidative stress and activation of 

the immune system are thought to play an important role in AMD (Buschini, et al., 2015). Both forms 
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of AMD lead to a reduction in central vision and the largest risk factor is age (Buschini et al., 2015). 

For dry AMD, modifying a person’s lifestyle to manage risk factors including; smoking (Khan et al., 

2006; Chakravarthy et al., 2010; Buschini et al., 2015; The Royal College of Ophthalmologists, 

2021), body mass index (BMI) (Buschini et al., 2015; The Royal College of Ophthalmologists, 2021), 

physical activity (Buschini et al., 2015), alcohol consumption (Buschini et al., 2015; Chapman et al., 

2019), and diet (The Royal College of Ophthalmologists, 2021) is the only form of treatment 

(Buschini et al., 2015). 

 

Dietary recommendation guidelines for AMD including antioxidants to prevent damage caused by 

oxidative stress (Buschini et al. 2015), have been proposed with the ‘Age-Related Eye Disease 

Study’ (AREDS)/AREDS2 recommending the use of the following antioxidants and nutrients; vitamin 

C (500mg), vitamin E (400 international units IU), beta-carotene (15mg) or lutein (10mg) and 

zeaxanthin (2mg), zinc (80mg) and copper (2mg) (NIH, 2020). High intake of omega-3 fatty acids 

(alpha-linolenic acid (ALA), docosahexaenoic acid (DHA) and eicosapentaenoic acid (EPA)) and fish 

have also been reported to be associated with a reduction in AMD and needs to be balanced 

correctly with the intake of omega-6 fatty acids (Chapman et al., 2019). The proposed benefits 

regarding lutein, zeaxanthin, meso-zeaxanthin, and DHA and the improvement in ocular 

performance have been challenged and rejected by the European Food Standards Agency (EFSA) 

and the UK Nutrition and Health Claims Committee (UKNHCC) (EFSA NDA Panel, 2018; UKNHCC, 

2021). Chapman et al. (2019) reported consumption of vegetable oil products containing trans-fats 

should be kept low and a low-GI diet to be beneficial for those at high risk of AMD. A Western diet 

with a higher intake of red-meat, processed meat, high-fat dairy products, fried potatoes, refined 

grains and eggs is discouraged when considering AMD risk, in favour of a Mediterranean or Oriental 

diet (Chapman et al., 2019). 

 

Smoking has been shown to increase the risk of AMD dependent on the amount smoked and when 

someone stopped (Khan et al., 2006). Khan et al. (2006) reported an odds ratio (OR) of 2.75 (95% 

confidence interval (CI) 1.22 - 6.20) for AMD for those who smoked more than 40 pack years 

(defined as daily tobacco consumption (cigarette packs smoked per day) multiplied by smoking 

duration in years (Bernaards, 2001)) compared to non-smokers and 1.87 OR (95% CI 1.03 - 3.40) 

for passive smokers (defined as living in a house with a smoker for more than five years) compared 

to non-smokers. They also reported smoking cessation led to a reduction in OR in those who had 

stopped less than 20 years ago and a further reduction on those who stopped more than 20 years 

ago (Khan et al. 2006). 

 

The elements  of modifiable risk factors for AMD are many and detailed, and the results of studies 

looking at specific substances are not always conclusive or in agreement. Unfortunately, the College 

of Optometrists have not provided a guideline for modifiable lifestyle changes for optometrists 
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regarding AMD, therefore the NICE guidelines (NICE, 2018) are a source of guidance which 

optometrists can use. These appear to be general guidance without mentioning specific antioxidants 

and supplements as mentioned previously in this chapter with a referral to a dietitian not an aspect of 

the guidance (NICE, 2018). The National Health Service (NHS) website regarding AMD directs 

people to the Government Eatwell Guide (NHS, 2022c) (see figure 1.4) which is a general guide to a 

healthy diet and may not appear condition specific to a patient or practitioner. 

 

1.3.2 Cataracts 
Cataract is the loss of transparency of the natural lens (Millodot, 2000). There are multiple types, 

with the most common being diabetic cortical cataract and age-related nuclear cataract (Braakhuis et 

al., 2019). The risk factors for diabetes have already been covered in section 1.2.1. and so the same 

risk factors will influence diabetic cortical cataract. With respect to age-related nuclear cataracts, a 

diet high in fruits and vegetables, Vitamin C, zeaxanthin, lutein and multivitamin supplements has 

been reported to reduce the progression (Braakhuis et al., 2019). A link between smoking and an 

increase in cataract formation was identified in a literature review by DeBlack (2003), in studies by 

Wang et al. (2016) and Hammond et al. (1999), and reported by the NHS (NHS ,2020). This link 

persists even after smoking cessation (Hammond et al., 1999) and therefore optometrists should 

educate their patients regarding the risks of smoking and cataract formation (DeBlack, 2003). 

Drinking too much alcohol is also reported to increase the risk of age-related cataracts (NHS, 2020). 

The NICE guidelines regarding cataracts focus on management of a cataract rather than prevention, 

they do not discuss reduction in risk factors for cataract formation (NICE, 2017a) and neither do The 

College of Optometrists. 

 

1.3.3 Dry Eye Disease (DED) 
Dry eye disease (DED) is a common disorder of the tear film and ocular surface (Yang et al., 2015; 

Yoon et al., 2016) affecting between 2.7%-75% of the population (Chia et al., 2003; Stapleton et al., 

2017; Verjee et al., 2020,). Variable prevalence was reported across different studies depending on 

the DED criteria used, for example clinical signs, symptoms or both signs and symptoms (Stapleton 

et al., 2017) and the population investigated. Reported prevalence in adults aged 18-34 years of 

2.7% (Farrand et al., 2017) with an increase shown with each decade of life there after (Stapleton et 

al., 2017; The College of Optometrists, 2022b). A higher prevalence consistently reported in women 

(Stapleton et al., 2017; The College of Optometrists, 2022b) and people of Asian ethnicity (The 

College of Optometrists, 2022b). 

 

There are two main subcategories, aqueous deficient and evaporative, although they often occur 

simultaneously (Foulks et al., 2015). Craig et al. (2017) created the Tear Film and Ocular Surface 

Society (TFOS), Dry Eye Workshop(DEW) two (TFOS DEWS II) definition for dry eye encompassing 

the multifactorial nature of the disease where there is a loss of homeostasis of the tear film leading to 
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ocular discomfort and visual disturbance. The symptoms of DED can include, grittiness, itchiness, 

pain, red eye, foreign body sensation, lacrimation and blurred vision (Verjee et al., 2020) with the 

ability to damage the cornea (Yoon et al., 2016), and the condition can be aggravated by vitamin A 

deficiency and tobacco smoke (The College of Optometrists, 2022b). The diagnosis of DED has 

been reported by Um et al. (2018) to increase the OR of depression by 1.32 (95% CI 1.11 - 1.57) 

and suicidal ideation by 1.24 (95% CI1.05 – 1.48) (Um et al., 2018).  

 

A meta-analysis by Giannaccare et al. (2019) and a literature review by Roncone et al. (2010) 

indicate supplementation with omega-3 fatty acids may be effective in the treatment for dry eye 

disease, which was also reported by Optiz et al. (2015). Other lifestyle modifications that have been 

suggested include vitamin D supplements (Galor et al., 2014), increased physical activity, positive 

thinking (Kawashima et al., 2018) and reduced screen time (Verjee et al., 2020). The College of 

Optometrists guidelines include modification of local environment with consideration of pollutants 

and drying atmospheres and a weak recommendation for omega-3 fatty acids due to low level of 

evidence (The College of Optometrists, 2022b). 

 

1.3.4 Glaucoma 
Glaucoma is a condition with atrophy and excavation of the optic disc leading to visual field loss with 

the most common form, open-angle glaucoma, affecting 0.5% to 2% of the population over 40 years 

(Millodot, 2000). Studies have looked at the effect of lifestyle modifications in relation to glaucoma in 

a similar manner to other ocular conditions. Garcia-Medina et al. (2015) investigated the effects of 

oral antioxidant supplementation with and without omega-3 fatty acids compared to no oral 

antioxidant supplements and found no significance difference between the groups. In 2018, Wang et 

al., suggested that an increase in omega-3 fatty acids EPA and DHA was associated to a lower 

likelihood of glaucoma although total polyunsaturated fatty acids could also lead to a higher risk of 

glaucoma. Other dietary options, such as fruit and vegetables high in vitamin C and A have been 

suggested to possibly be associated with a reduced risk of glaucoma in African-American women 

(Giaconi et al., 2012). Wang et al. (2013) reported a different result, with no association found with 

vitamins A and E and a protective effect of vitamin C, although this paper relied on self-reported 

consumption and glaucoma diagnosis and therefore, may be affected by inaccurate recollections 

which could influence the results. Green leafy vegetables have also been studied with regard to 

glaucoma and a greater intake of dietary nitrate and was reported to have a positive association with 

a lower risk of glaucoma (Kang et al., 2016), tea has also been suggested to have a modest 

association with a lower risk of glaucoma but not any other flavonoids in a Caucasian population 

(Kang et al., 2018), although this study relied on self-reporting of dietary intake which could influence 

the final results. The effect of exercise on glaucoma is not confirmed, with a study finding an 

increase in glaucoma prevalence with vigorous exercise (Lin et al., 2017) and another suggesting an 

increase in exercise was associated with a reduction in visual field loss (Lee et al., 2019). Smoking 
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was shown to be associated with glaucoma in a dose-response relationship in a Caucasian 

population (Pérez-de-Aecelus et al., 2017).  

 

The indications of lifestyle modifications helping with glaucoma progression and risk are less 

conclusive than other eye conditions. There are no lifestyle modifications from the NHS, and 

Glaucoma UK advise lifestyle modifications that are good for general health rather than anything 

specific for glaucoma (Glaucoma UK, 2021). Further research in this area will no doubt continue. 

 

1.4. Lifestyle Modifications Advice 
Current research is assessing specific dietary components which could help with these life changing 

chronic and ocular conditions, although in general the advice given to the general population tends 

to be more generic which, although may sound simplistic, contains the specific dietary substances 

required and is potentially easier to understand and follow. There is one supplement formulation that 

reports evidence from randomised control trials and advised for those with moderate AMD (AREDS 

2 Research Group, 2013) although the original formulation AREDS was not suitable for current or 

former smokers due to the beta-carotene and a risk of lung cancer, the AREDS 2 formulation omitted 

the beta-carotene and added lutein and zeaxanthin as a carotenoid substitute to reduce the risk of 

lung cancer (AREDS 2 Research Group, 2013) although the claims for anti-oxidant and ocular 

performance were rejected by the EFSA and UKNHCC (EFSA NDA Panel, 2018; UKNHCC, 2021) 

and The Royal College of Ophthalmologists’ guidelines for AMD state; 

‘There is insufficient evidence to prescribe dietary supplements routinely in patients with AMD 
or for the prevention of AMD, eating a diet rich in leafy green vegetables and fresh fruit is 
recommended’ (Chakravarthy et al., 2013 p.1429) 
 

Therefore, the current UK NHS guidelines direct the adult population to the Eatwell Guide (see figure 

1.4) (NHS, 2022c), advise to reduce alcohol intake to no more than 14 units a week over three or 

more days (NHS, 2021a), be active for at least 150 minutes of moderate intensity exercise a week 

spread over four to five days at least (NHS, 2012b) and stop smoking to help with health conditions. 
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Figure 1.4 The Eatwell Guide  Public Health England in association with the Welsh government, 
Food Standards Scotland, and the Food Standards Agency in Northern Ireland. Crown copyright 
(Public Health England, 2018b). Use the Eatwell Guide to help you get a balance of healthier and 
more sustainable food. It shows how much of what you eat overall should come from each food group 
(Public Health England, 2018b). 

 

1.5 The current situation. 
The UK government has developed guidelines to help promote healthy lifestyles and this has 

occurred because an awareness of the complexity of multiple public health problems has been 

increasing (Bagnell et al., 2019) and although life expectancy has increased over the last 40 years 

(Buxton, 2021) due to better health care and hygiene, healthier lifestyles, nutrition and reduced child 

mortality (Brown, 2015; Raleigh, 2021), the pace has slowed over the last decade (Buxton, 2021). 

The King"s Fund report, states that healthy life expectancy (the number of years lived in good or very  

good health) has increased, but not as much as life expectancy (Raleigh, 2021). Therefore, the 

quantity of years we live is not necessarily the most important factor if we do not have quality in 

those years, and The King’s Fund report indicates that an individual now experiences more years in 

poor health (Raleigh, 2021). These years in poor health include conditions which are NCDs (chronic 

disease), these are a specific risk factor of poor health in old age (World Health Organization 

Regional Office for Europe, Available at: https://www.euro.who.int/en/health-topics/Life-

stages/healthy-ageing/data-and-statistics/risk-factors-of-ill-health-among-older-people (Accessed: 

22nd January 2022)) and conditions which lead to sight impairment (Bunce et al., 2010). In the 

Americas between 2007 and 2009 more than 70% of deaths of those aged 70 and older were 

attributed to NCD (Pan American Health Organization, 2011) and in Europe as many as 86% of 
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deaths have been attributed to NCDs (World Health Organization Regional Office for Europe 

Available at: https://www.euro.who.int/en/health-topics/Life-stages/healthy-ageing/data-and-

statistics/risk-factors-of-ill-health-among-older-people (Accessed: 22nd January 2022)). NCDs 

include cancer, CVD, respiratory illness, DM (Pan American Health Organization, 2011) and mental 

disorders (World Health Organization Regional Office for Europe, Available at: 

https://www.euro.who.int/en/health-topics/Life-stages/healthy-ageing/data-and-statistics/risk-factors-

of-ill-health-among-older-people (Accessed: 22nd January 2022)) and can reduce quality of life. As 

discussed earlier in this chapter, DM and CVDs are NCDs that can also affect our vision, leading to 

an increased risk of vision loss in an ageing population and modifiable lifestyle factors have been 

suggested to contribute to these NCDs.  

 

The identified reduction in disease/disability free years is not equal across society. A government 

report ‘Advancing our health: prevention in the 2020’s’ (Department for Public Health and Primary 

Care, 2019), identified that those in more deprived areas not only die younger but also spend more 

years in poor health. The inequality also exists across ethnicity, gender, sexuality and having a 

disability, with many people experiencing multiple disadvantages (Department for Public Health and 

Primary Care, 2019) for example a third of those registered with a visual impairment in England are 

also known to have hearing, mental health, and physical disabilities (National Health Service Digital, 

2021). A visual impairment affects instrumental activities of daily living (National Academies of 

Sciences, Engineering, and Medicine, 2016) such as reading (for example medication instructions, 

ingredient lists, bank statements etc.), facial recognition, manipulating small items (National 

Academies of Sciences, Engineering, and Medicine, 2016), driving and mobility (for example 

navigating a cluttered or crowed street and using stairs), therefore visual impairment can greatly 

affect an individual’s ability to live independently. The Blue Mountains Eye Study suggested visual 

impairment showed a relative risk for nursing home admission of 1.8  (95% CI 1.1 – 2.9) in a 

population aged over 49 years and that this risk increased with each additional line of letters lost 

(Wang et al., 2003). Blindness due to DR or diabetic maculopathy was the main cause of severely 

sight impaired (SSI) registration in the working age population in 2000 (Liew et al., 2014) and the 

second most common in 2010 (Liew et al., 2014). The risk of NCDs increases with age as does the 

number of people registered with a sight impairment. For some individuals these factors maybe 

unrelated, for other individuals their sight impairment and NCD are connected and influenced by 

poor lifestyle choices such as poor nutrition, smoking, physical inactivity, and alcohol misuse (World 

Health Organization Regional Office for Europe, Available at: https://www.euro.who.int/en/health-

topics/Life-stages/healthy-ageing/data-and-statistics/risk-factors-of-ill-health-among-older-people 

(Accessed: 22nd January 2022)). 

 

To lose one"s vision is a situation a lot of people would not welcome at any point in life, and a loss of 

sight not only impacts the individual, but also their friends and family, and society (National 
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Academies of Sciences, Engineering, and Medicine, 2016) including a financial impact on both 

private and public funds (Pezzullo et al., 2018). Those who seek active employment with a visual 

impairment often experience barriers to employment not experienced by those without a visual 

impairment. The Royal National Institute for the Blind (RNIB) reported in 2015 that only 27% of those 

registered with a visual impairment of working age were in paid employment or self-employed, this 

was compared to about 73% of the UK general population (Slade and Edwards, 2015). When 

considering the larger affects, the cost of vision loss and eye disorders including factors such as 

direct medical costs, loss of productivity and monetising quality-adjusted life years (QALYs), the 

financial loss was between £13.5 to £18.3 billion in the UK in 2013 (Pezzullo et al. 2018). The 

number of people registered with a Certificate of Visual Impairment (CVI) in England as of the 31st of 

March 2020 was 276,690 people, of which 266,550 were adults, including 193,700 who were 65 

years and older (National Health Service Digital, 2021). This figure includes those registered as sight 

impaired (SI) and those registered as SSI. This total equates to 37 people per 100,000 population 

were registered as visually impaired (National Health Service Digital, 2021). In the last 30 years the 

number of CVI registrations of individuals aged 65 years or older was increasing until it reached a 

peak in March 2003 with 243,280 individuals registered, since then each subsequent data set has 

shown a decline (National Health Service Digital, 2021). The peak average life expectancy of both 

males and females was presented in data collected in 2019 by the King’s Fund and is calculated as 

81.72 years, this figure turned to a decline in 2020 to be 80.64 years, this decline has been 

attributed to the Coronavirus Disease (COVID-19) pandemic (Raleigh, 2021). Therefore, the curve of 

the CVI registration graph does not match the curve of the life expectancy curve. The reduction in 

CVI registrations may be attributed to the licensing of anti-vascular endothelial growth factor (VEGF) 

compound in the USA in 2004 and in Europe in 2006 (Bloch et al. 2012), although if this was the 

only factor influencing the decline in CVI registrations, the impact would have occurred a few years 

later. Another factor to affect these figures is the voluntary nature of data collection. The figures 

include those that have been issued with a CVI by an ophthalmologist and have also agreed to be 

included in their Local Authority’s register. Therefore, this number is a starting point, with many more 

who are unregistered or registered but do not give permission for their registration to appear on the 

Local Authority’s register. A study of ophthalmologists working in the West Midlands in 2003 found 

45% of patients eligible for registration were unregistered (Barry and Murray, 2005).  

 

1.5.1 UK Government Initiatives 
The Nuffield Council on Bioethics designed an intervention ladder indicating a progression of 

intervention moving from individual freedom to state intervention (Hepple et al., 2007). The policies 

and strategies in sections 1.5.1.1 to 1.5.1.3 cover a range of these with ‘guide choice through 

disincentives’ being the most state directed in the form of taxes (Hepple et al., 2007). With smoking 

cessation, responsible alcohol use, nutrition and physical activity policies they have all involved 

‘provide information’, the first step on the ladder (Hepple et al., 2007).  
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1.5.1.1 Diet  
The Eatwell Guide (figure 1.4) is not the only government initiative to address the current health 

situation of the UK, and since its inception and the COVID-19 pandemic the government started a 

new campaign to help people manage, and if appropriate lose weight and cut their risk of COVID-19 

and other serious illnesses (Public Health England, 2020). It is called the Better Health campaign 

and is part of the government’s new Obesity Strategy (Public Health England, 2020). 

 

1.5.1.2 Smoking 
In February 2003 a ban on tobacco advertising through print and broadcast media, billboards, the 

internet, direct mail, product placement, promotions, free gifts, coupons and sponsorship occurred in 

the UK (Harris et al., 2006), leaving the only place for advertising to be point of sale. Point of sale 

advertising was then phased out between 2012 and 2015 (Ford et al., 2020). In November 2007 a 

smoking ban in public places was introduced in the England, the last of the four countries of the UK 

to adopt such a policy with Scotland leading the way, followed closely by picture warnings on 

cigarette packing in October 2008 and then leading to standardised packaging eight years later 

(Seccombe, 2016). The smoking ban was reported to show an immediate reduction in ST-segment 

elevation myocardial infarctions (STEMI) (JSB3, 2014a). The initiative, Stoptober was a mass quit 

smoking drive first delivered in October 2012 and is still used each year (Seccombe, 2016). This 

drive to reduce smoking in the UK saw a reduction in smoking over about 40 years from almost 50% 

of people smoking to 16.9% of adults (Seccombe, 2016). In 2010 the Secretary of State produced a 

White Paper shifting power to local communities to enable them to improve the community’s health 

throughout life with ‘ring-fenced funding and incentives, professionally-led and focused on evidence’ 

(Secretary of State for Health, 2010). 

 

1.5.1.3 Alcohol 
Alcohol consumption has been reported to have increased steadily since the early 1980’s until 2008 

when a decline was seen (Public Health England, 2019). Alcohol duty consultation in the UK opened 

in March 2020 with a plan to improve the current system to simplify tax, reduce burdens and improve 

public health as well as other reasons (Whately, 2021). The consultation reported problems with the 

current duty system with relation to health, including taxing drinks differently depending on strength 

or volume. The current situation creates an incentive for producers to increase the strength of their 

drinks and does not incentivise the development of low alcohol products (Whately, 2021). It has 

been reported that heavy drinkers systematically purchase stronger and cheaper alcoholic 

beverages and are more likely than lighter drinkers, to swap between alcoholic products due to cost 

rather than switch away from alcohol altogether (Griffith et al., 2017). It was suggested that a 

taxation strategy that encourages people to choose lower alcohol strength drinks can reduce alcohol 

related harm (Whately, 2021). 



N.J.Milhench,  DOptom Thesis, Aston University  2023 
 

   
 

- 29 - 

 

1.5.1.4 Health checks and support 
In 2009 the NHS launched the NHS Health Checks (NHSHC) every five years, for those aged 40-74 

years old with the aim to reduce CVD risks and events (Robson et al., 2016; Patel et al., 2020; 

Tanner et al., 2022). In the years from 2012 to 2017 this service was attended by, on average, 

52.6% of those invited (Patel et al., 2020) and 45.9% in the year 2018-19 with large regional 

variations (Tanner et al., 2022). The program has been reported to increase the detection of 

individuals at risk of CVD (Tanner et al., 2022). A calculator is also available to the public on the 

NHS website to calculate the heart age of anyone between 30 to 95 with advice about lifestyle 

changes to improve their heart age (NHS, 2019b). Local pharmacies can offer a smoking cessation 

service and HBP case-finding (Pharmaceutical Services Negotiating Committee, 2013). These 

services, websites, guidelines, videos, and apps, will not help the population if they do not know they 

are available, or if the population as individuals do not know they are at risk and need to engage with 

the service and advice. This aspect has been identified and addressed with the ‘Making Every 

Contact Count’ (MECC) initiative which is ‘an approach to behaviour change that uses the millions of 

day-to-day interactions’ that individuals already have with health professionals (Public Health 

England, 2016). Optometrists are one of the healthcare professionals that patients will interact with 

when well, as well as when they have a concern with their sight and it is a service which cannot be 

carried out virtually, instead requiring face-to-face interaction. 

 

1.6 Eye examinations within the UK 
In England most optical practices hold General Ophthalmic Services (GOS) contracts with National 

Health Service (NHS) England, to deliver core primary care services to the public (Local Optometric 

Committee Support Unit, Available at: https://www.locsu.co.uk/what-we-do/policy/general-

ophthalmic-services/ (Accessed 22nd January 2022)). The mandatory services the optical practice, 

and in turn the optometrist, is contracted to provide within the GOS contract are to ‘test the sight of a 

person to determine if they need an optical appliance’ (General Ophthalmic Mandatory Services 

Contract, 2010), ‘perform such examinations of the eye for the purpose of detecting injury, disease 

or abnormality in the eye or elsewhere as the regulations may require’ (Opticians’ Act, 1989) and 

‘refer the patient to an ophthalmic hospital, inform the patient’s doctor or GP practice that it has done 

so’ (General Ophthalmic Mandatory Services Contract, 2010). Members of the public in England, 

Wales and Northern Ireland are entitled to a free sight test under the core primary care services 

discussed above if they are; ‘under 16, 16,17 or 18 and in full-time education, 60 or over, registered 

as partially sighted or blind, diagnosed with diabetes or glaucoma, 40 years or over and your mother, 

father, sibling or child has been diagnosed with glaucoma, have been advised by an ophthalmologist 

that you’re at risk of glaucoma, a prisoner on leave from prison, or eligible for an NHS complex lens 

voucher’ (National Health Service, 2020). Those who themselves, their partner or someone they are 

dependent on if under 20 years of age are in receipt of ‘income support, income-related employment 
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and support allowance, income-based jobseeker’s allowance, pension credit guarantee credit, 

universal credit and meet the criteria’ (Association of Optometrists, How sight tests are funded in the 

UK. Available at: https://www.aop.org.uk/our-voice/media-centre/resources-for-journalists/how-sight-

tests-are-funded-in-the-uk (Accessed 22 January 2022.; National Health Service, 2020) or if they are 

entitled to or named on ‘a valid NHS tax credit exemption certificate, you qualify if you get Child Tax 

Credits, Working Tax Credits with a disability element, and have income for tax credit purposes of 

£15,276 or less or a valid NHS certificate for full help with costs’ (Association of Optometrists, How 

sight tests are funded in the UK. Available at: https://www.aop.org.uk/our-voice/media-

centre/resources-for-journalists/how-sight-tests-are-funded-in-the-uk (Accessed 22 January 2022); 

National Health Service, 2020). The remainder of the populations that are not entitled to an NHS 

funded sight test, pay for a private sight test (Association of Optometrists, How sight tests are funded 

in the UK. Available at: https://www.aop.org.uk/our-voice/media-centre/resources-for-journalists/how-

sight-tests-are-funded-in-the-uk (Accessed 22 January 2022)). Those who reside in Wales are also 

entitled to a free eye test if they have, an eye problem that needs urgent attention, sight in one eye 

only, a hearing impairment or are profoundly deaf, retinitis pigmentosa, been referred by their GP 

because they think they have an eye problem or are of Black or Asian ethnicity (Welsh Government, 

2018) as part of the Eye Health Examination Wales (EHEW) scheme (Association of Optometrists, 

How sight tests are funded in the UK. Available at: https://www.aop.org.uk/our-voice/media-

centre/resources-for-journalists/how-sight-tests-are-funded-in-the-uk (Accessed 22 January 2022)). 

In Scotland, since April 2006 all UK residents are entitled to an NHS funded eye examination 

(Association of Optometrists, How sight tests are funded in the UK. Available at: 

https://www.aop.org.uk/our-voice/media-centre/resources-for-journalists/how-sight-tests-are-funded-

in-the-uk (Accessed 22 January 2022)).  

 

In England, Wales and Northern Ireland, the GOS sight test fee is currently £22.14 (AOP, 2022). In 

2006 a report by Nick Bosanquet stated the cost to provide a sight test was £37 and at the time the 

GOS sight test fee was £18.39 (Bosanquet, 2006 p.2). According to the Bank of England, since Nick 

Bosanquet’s report in 2006 inflation has increased and therefore the cost to provide a sight test in 

2023 would be calculated to be £59.20 and if the GOS fee had increased in-line with inflation it 

should be between £28.80 to £30.40 in 2023 (Bank of England, 2022) rather than the £22.14 that it 

is. In Scotland the fee is £37 for those under 60 years of age and £45 for those over 60 years of age 

for a primary eye examination (PEE). If symptoms present themselves during the PEE that require 

investigation, then a supplementary eye examination (SEE) fee of £21.50 can also be claimed 

(Association of Optometrists, How sight tests are funded in the UK. Available at: 

https://www.aop.org.uk/our-voice/media-centre/resources-for-journalists/how-sight-tests-are-funded-

in-the-uk (Accessed 22 January 2022)). In Wales the Eye Health Examination (EHE) carries a fee of 

£60 (Association of Optometrists, How sight tests are funded in the UK. Available at: 

https://www.aop.org.uk/our-voice/media-centre/resources-for-journalists/how-sight-tests-are-funded-
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in-the-uk (Accessed 22 January 2022)) and if further investigations are required following a GOS 

sight test or a private sight test an optometrist can claim a fee of £40 (Association of Optometrists, 

How sight tests are funded in the UK. Available at: https://www.aop.org.uk/our-voice/media-

centre/resources-for-journalists/how-sight-tests-are-funded-in-the-uk (Accessed 22 January 2022)). 

The range of NHS funded examinations for a patient requiring further investigations is £21.71 in 

England and Northern Ireland to £61.71 in Wales. This range in fees across the devolved nations 

can lead to a range of care available to patients within primary care. In England there is not one 

centralised more extensive test, as in Scotland and Wales, instead is it up to each individual 

Integrated Care System (ICS). 

The different local ICSs commission a variety of extended primary eye care services above and 

beyond the GOS sight test (Association of Optometrists, https://www.aop.org.uk/our-voice/media-

centre/resources-for-journalists/how-sight-tests-are-funded-in-the-uk (Accessed 22 January 2022)) 

as they deem suitable for their community. These can include; 

• Coronavirus (COVID-19) Urgent Eyecare Service – CUES. A service to ensure people can 

access urgent eye care within primary care, reducing the demand on GPs, pharmacies and the 

hospital eye service (HES) (Primary Eyecare, 2020) 

• Minor Eye Conditions Service (MECS). A service to triage, manage and prioritise patients 

presenting with minor eye conditions to ophthalmic practice (Local Optometric Committee 

Support Unit, Available at: https://www.locsu.co.uk/what-we-do/pathways/ (Accessed 

22/01/2022)). This service is supported by a Wales Optometry Postgraduate Education Centre 

(WOPEC) course (Wales Optometry Postgraduate Education Centre, 

https://www.locsu.co.uk/wp-

content/uploads/Files/WhatWeDo/Training/WOPEC_Training/LOCSU-WOPEC-Modules-Booklet-

2019.pdf (Accessed 22/01/2022)). 

• Integrated Cataract (pre- and post-operative). A service to provide end-to-end care pathway 

for people presenting a cataract at a sight test who are keen to be considered for surgery (Local 

Optometric Committee Support Unit, Available at: https://www.locsu.co.uk/what-we-do/pathways/ 

(Accessed 22/01/2022)). This service is supported by a WOPEC course (Wales Optometry 

Postgraduate Education Centre, https://www.locsu.co.uk/wp-

content/uploads/Files/WhatWeDo/Training/WOPEC_Training/LOCSU-WOPEC-Modules-Booklet-

2019.pdf (Accessed 22/01/2022)). 

• Children’s Vision (Paediatrics). A service for early intervention and management of poor 

vision in an integrated service model, delivered within primary care practice (Local Optometric 

Committee Support Unit, Available at: https://www.locsu.co.uk/what-we-do/pathways/ (Accessed 

22/01/2022)). This service is supported by a WOPEC course (Wales Optometry Postgraduate 

Education Centre, https://www.locsu.co.uk/wp-

content/uploads/Files/WhatWeDo/Training/WOPEC_Training/LOCSU-WOPEC-Modules-Booklet-

2019.pdf (Accessed 22/01/2022)). 
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• Glaucoma Referral Filtering and Monitoring. A service to reduce the number of individuals 

being referred for specialist investigation and to increase the number being managed within 

primary care (Local Optometric Committee Support Unit, Available at: 

https://www.locsu.co.uk/what-we-do/pathways/ (Accessed 22/01/2022)). This service is 

supported by a WOPEC course (Wales Optometry Postgraduate Education Centre, 

https://www.locsu.co.uk/wp-

content/uploads/Files/WhatWeDo/Training/WOPEC_Training/LOCSU-WOPEC-Modules-Booklet-

2019.pdf (Accessed 22/01/2022)). 

• Healthy Living Optical Practice (HLOP). A service focused on improving the health and 

wellbeing of the population to reduce local health inequalities (Local Optometric Committee 

Support Unit, Available at: https://www.locsu.co.uk/what-we-do/pathways/ (Accessed 

22/01/2022)). This service is supported by the Royal Society for Public Health (RSPH) level two 

Understanding Health Improvement qualification (Royal Society for Public Health, 2019). 

• Low Vision. A service to provide adults with sight loss quicker access to a low-vision 

assessment and support closer to home (Local Optometric Committee Support Unit, Available at: 

https://www.locsu.co.uk/what-we-do/pathways/ (Accessed 22/01/2022)). This service is 

supported by a WOPEC course (Wales Optometry Postgraduate Education Centre, 

https://www.locsu.co.uk/wp-

content/uploads/Files/WhatWeDo/Training/WOPEC_Training/LOCSU-WOPEC-Modules-Booklet-

2019.pdf (Accessed 22/01/2022)). 

• Maculopathy Referral Filtering and Monitoring. A service to improve the efficiency and 

accuracy of case-finding for AMD. (Local Optometric Committee Support Unit, Available at: 

https://www.locsu.co.uk/what-we-do/pathways/ (Accessed 22/01/2022)). This service is 

supported by a WOPEC course (Local Optometric Committee Support Unit, 2021). 

• Medical Retina Monitoring. A service to allow patients to be seen within the community for 

annual monitoring. This service is supported by Local Optometric Committee Support Unit 

(LOCSU) Clinical Management Guideline (CMG) (Local Optometric Committee Support Unit, 

Available at: https://www.locsu.co.uk/what-we-do/pathways/ (Accessed 22/01/2022)). 

• People with Learning Disabilities. A service to improve local access to eye care for 

individuals with learning difficulties (Local Optometric Committee Support Unit, Available at: 

https://www.locsu.co.uk/what-we-do/pathways/ (Accessed 22/01/2022)). This service is 

supported by a WOPEC course (Wales Optometry Postgraduate Education Centre, 

https://www.locsu.co.uk/wp-

content/uploads/Files/WhatWeDo/Training/WOPEC_Training/LOCSU-WOPEC-Modules-Booklet-

2019.pdf (Accessed 22/01/2022)). 

These services usually require further education along with support, and each ICS will negotiate 

contracts and fees for these services, which leads to a variety of services available within primary 

care across England. In 2010 the Secretary of State for Health produced a White Paper shifting 
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power to local communities to enable them to improve the community’s health throughout life with 

‘ring-fenced funding and incentives, professionally-led and focused on evidence’ (Secretary of State 

for Health, 2010), indicating funding was potentially available for these services. In Scotland the PEE 

is promoted as ‘more than just a sight test’, providing a general eye health check to detect conditions 

such as DM, HBP, CVD, tumours, dementia, arthritis, cataract, suspect glaucoma and ocular 

hypertension (Scottish Government, https://www.gov.scot/policies/primary-care-services/eyecare/ 

(Accessed : 29 March 2023)). Within these conditions are NCDs and conditions which lead to sight 

impairment (Bunce and Wormald, 2006). This link between NCDs and sight impairment could 

suggest optometry is suited to help patients with these conditions. 

 
Optometrists are qualified and registered following achievement of core competencies defined by 

The College of Optometrists and regulated by the General Optical Council (GOC). If nutrition advice, 

smoking cessation and responsible alcohol use are not part of the competencies set by these bodies 

optometrists may require further education to be an effective part of the MECC program. 

 

1.7 Optometry training and standards 
The College of Optometrists set the core competencies an optometrist must pass to qualify. In this 

list of competencies there is no specific mention of modifiable risk factors, lifestyle choices, smoking 

cessation, nutrition, physical activity or responsible alcohol use. The competency that could relate to 

this part of an optometrist’s education is ‘1.1.1 Obtains relevant history and information relating to 

general health, medication, family history, work, lifestyle and personal requirements.’ (The College of 

Optometrists, https://www.college-optometrists.org/qualifying/a-career-in-optometry/what-is-an-

optometrist (Accessed: 14th August 2022)). Within The College of Optometrists Guidance for 

Professional Practice there also is not any guidance regarding nutrition, physical activity or 

responsible alcohol use. When considering an individual with DM there is not any guidance to ask 

about their blood glucose or an active lifestyle. Guidance A50 within ‘conducting the routine eye 

examination’ advises an optometrist should normally ask and accurately record whether a patient 

smokes, stating this is a requirement of the GOS in Scotland (The College of Optometrists, 2021). 

The GOC create the standards for practice and accredit all undergraduate optometry courses, 

although within their standards they do not specifically mention modifiable risk factors and the 

responsibility of an optometrist (General Optical Council, 2016a). The pathway to becoming a 

qualified optometrist is currently under change with the previous ‘scheme for registration’ being 

replaced by new Education and Training Requirements (ETR) with a new Clinical Learning in 

Practice (CliP) to replace the pre-registration year (The College of Optometrists, https://www.college-

optometrists.org/qualifying/education-and-training-requirements/clinical-learning-in-practice-(clip) 

(Accessed: 06 March 2023)). This has included the development of indicative guidance for the new 

ETR’ (SPOKE, https://www.college-optometrists.org/coo/media/media/documents/spoke/project-1-

indicative-guidance-01_04.pdf (Accessed: 06 March 2023)) which state for an outcome for 
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registration for optometrists to be ‘O6.6 engages with population and public health initiative and 

understands how population data should inform practice and service delivery – knows how’ (SPOKE, 

https://www.college-optometrists.org/coo/media/media/documents/spoke/project-1-indicative-

guidance-01_04.pdf (Accessed: 06 March 2023) p43). This was the outcome that most closely 

matched to lifestyle modification advice. 

 
1.8 Study Rationale 
It has been identified that NCDs affect an individual’s quality of life and often these NCDs are 

influenced by modifiable lifestyle choices for example an increase in physical activity and reductions 

in smoking, BP and cholesterol were reported to have caused a reduction in mortality by 34% 

between 2000 to 2007 (JSB3, 2014a). The UK government has many policies in place to aid the 

population to live healthier for longer, although some aspects of these policies will require individuals 

to be advised regarding the risk their lifestyle presents to their health, and then advice and guidance 

to help them make any adjustments they wish to pursue. Front-line healthcare workers have been 

requested to help patients with modifiable lifestyle choices. At present there is not clear guidance 

within the standard optometry education and professional guidance regarding the position of 

optometry in this specific public health initiative. Therefore, the aim of this study is to investigate the 

self-perceived knowledge and skills of the optometric workforce regarding modifiable lifestyle advice 

and whether it is appropriate advice for an optometrist to be giving. If a knowledge gap is identified 

this study will also investigate how best to address the knowledge gap, if there is indeed a desire to 

address it. 
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Chapter 2 – Ocular lifestyle modifications: Perceived knowledge and competence – Do 
optometrists believe it is appropriate and how well are they equipped to offer 
effective support to those with chronic illness? A Systematic Review. 
 
2.1 Introduction to Systematic Review 
This qualitative descriptive systematic review was conducted following published methodological 

guidance, edited by Boland, Cherry and Dickson (2017). The aim of the systematic review was to 

identify current research regarding the knowledge, skills and confidence of UK optometrists relating 

to modifiable lifestyle choices, that could influence a person’s quality of life and their risks regarding 

NCDs.  

 

2.2 Scoping Search 
A scoping search was conducted to develop the research question, define the population, interest, 

context (PICo) and the search words. 

 
2.2.1 Scoping Search Methodology 
The scoping search was carried out between the 4th of July and the 15th of August 2020 using the 

keywords; Optometry, Optometrist, Optician, Dispensing Optician, Dispensing Optometrist, 

Ophthalmic professional, Eye Care Specialist, Ophthalmologists, Contact Lens Optician, Ophthalmic 

Optician, diet, lifestyle advice, nutrition, food supplements, dietary, weight loss, chronic disease 

management, exercise, ultraviolet (UV) light protection, education, training, continuing education 

training (CET), and continuing professional development (CPD). The searches were carried out 

using the whole date range of each database up until the day of the search in Ovid Medline, 

PubMed, Web of Science and PROSPERO.  

 

2.2.2 Scoping Search Results 
A total of 1089 papers (see appendix 2.2.2) were found and after reviewing titles and abstracts of the 

full text, only 11 were determined to be relevant. Considering intervention, most papers (about 73%) 

were based on smoking cessation. Papers that discussed perceived knowledge and practice were 

often a guide to practice or to develop services rather than considering intervention. Papers 

regarding DM and HBP were generally educational rather than considering a practitioner’s perceived 

knowledge. The papers that did address a practitioner’s perceived knowledge and practice were 

usually regarding DED, AMD, and smoking. More papers were identified regarding other 

professionals groups, for example pharmacists (Alkharfy, 2010; Douglas et al., 2019), healthcare 

professionals (Awad et al., 2010; Bhamra et al., 2019), ophthalmologists (Martin, 2017), physicians 

(Green, 1999; Heaton et al., 2003; Pizzimenti, 2009; Adams et al., 2010; Leeman et al., 2011; Torabi 

et al., 2011; Wilechansky et al., 2016; Aspry et al., 2018; Katz, 2018), dietitians (Arcand et al., 2005), 

nurses (Kostas, 1980; Hyun et al., 2009; Jarl et al., 2014), mental health occupational therapists 
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(Mahony et al., 2012) and dentists (Touger-Decker, 2010; Scardina and Messina, 2012; Taylor et al., 

2014; Raindi et al., 2015) rather than optometrists. One paper regarding pharmacists in Northern 

Ireland (Douglas et al., 2019) addressed many of the aspects within pharmacy that this systematic 

review aimed to review in optometry. Papers that did address optometrists were often based in the 

USA. 

 

2.2.3 Scoping Search Conclusion 
Most relevant papers reported quantitative data and the data were practitioners’ opinions, therefore 

a PICo (The Joanna Briggs Institute, 2014) table would be the most appropriate to develop the 

searches for the systematic review. 

 

2.3 Systematic Review 
2.3.1 Systematic Review Methodology 
Chapter 2.2.3 indicated a PICo table was the most appropriate tool for the systematic review. The 

PICo table developed is shown in table 2.3.1.  

Population: The population was chosen to be the fully qualified optometric workforce, 

incorporating contact lens opticians, dispensing opticians, and ophthalmic optometrists to 

encompass all professionals who would have an encounter with a patient regarding their vision 

within optometry practice and who may be in the position to be asked about lifestyle change or offer 

guidance regarding lifestyle changes within optometric practice. Papers that are solely regarding 

others working within eye care, for example ophthalmologists, nurses and orthoptists will be 

excluded. These professions will be excluded because they do not usually work within optometric 

practice and often work in secondary care which could influence their perceived knowledge and 

competence and create non-comparable data. The position of secondary care could also influence 

the perception of a professional’s role. This could highlight interesting data, although it is not to be 

addressed by this piece of research. Pre-registration optometrists and optometry students are also 

excluded from the review because their experience of patient interactions will be limited and possibly 

biased towards their fellow students. 

 
Table 2.3.1 PICo table Indicating the review question and search criteria. 
Review 
Question: 

Ocular Lifestyle Modifications: Perceived Knowledge and 
Competence – Do optometrists believe it is appropriate and how 
well are they equipped to offer effective support to those with 
chronic illness? 

P (Population) Optometric Workforce 

I (Interest) Perceived knowledge, role and competence regarding lifestyle 
modification support for chronic and ocular illness 

Co (Context) Clinical practice in the UK and other anglophone countries with a 
similar scope of optometry practice to the UK, (WCO Level four). 
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 Interest: Papers discussing nutrition in the form of supplements or diet, smoking, UV 

exposure and activity levels will be included when regarding an optometrist’s knowledge, 

perceptions, education, and role in patient care. Chronic illness affecting eyes and ocular illnesses 

affecting those 18 years old and over, which have lifestyle modifications as a known management 

option, with regards to an optometrist’s knowledge, perceptions, education, and role in patient care 

will also be included. 

Context: The scoping search indicated limited papers from the UK, therefore including 

papers from around the world will be beneficial. As previously discussed, optometry is a profession 

that varies in its role and responsibility across the world. Optometry in the UK is classed as WCO 

level four (Shneor et al., 2021), optometrists in Australia and New Zealand are trained to level four 

(Padilla and di Stefano, 2009; Shneor et al., 2021) as well as optometrists in Canada (Shneor et al., 

2021) and the USA (Shneor et al., 2021). All of the aforementioned countries are English speaking. 

Colombia also has WCO level four optometrists and is Spanish speaking. To avoid the potential of a 

language bias which may occur from Colombian papers because they may have only been 

translated into English if they were considered successful (Boland et al., 2017), only English-

speaking countries with optometrists qualified to WCO level four will be included. Papers will be 

included if they are peer-reviewed. All dates will be included for the database used for all papers 

except those regarding AMD. Papers written about AMD before 2005 will be excluded. The date 

exclusion criteria for AMD are due to the introduction of the treatment for AMD with pegaptanib. This 

treatment was approved by the Food and Drugs Association (FDA) in December 2004 for 

neovascular AMD (Kim and D’Amore, 2012) and altered the management of AMD greatly. This 

factor was discussed, and it was felt to be a pragmatic clinical decision because material produced 

prior to the introduction of pegaptanib would no longer be clinically relevant and this would add 

additional variance and heterogeneity to the data if it were to be included in this review. 

 
2.3.2. Systematic Review Search Strategy 
The initial searches were carried out between 16th of January 2021 and 21st of March 2021. The 

following databases were searched: PubMed, Ovid Medline, Web of Science Core Collection, 

Scopus, Cochran, Cumulative Index to Nursing and Allied Health Literature (CINAHL), EBSCOhost, 

MEDLINE and Healthcare Database Advanced Searches (HDAS). The searches were all 

encompassing from each database and used Boolean terms in the most basic form. The searches 

were defined by choosing keywords for each section of the PICo structure and combining them with 

‘AND’ in every combination. The chosen words are shown in table 2.3.2a and an adapted PRSIMA 

flow chart of the searches are detailed in appendix 2.3.2. In total 80,982 papers were found (before 

deduplication). Many of these papers were unrelated to the systematic review indicating the search 

was too broad, leading to an unmanageable number of records. The unrelated papers included 
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papers regarding animals for example, therefore the search strategy was reviewed and altered in a 

more additive combined manner, see table 2.3.2 b. This refined search strategy applied Boolean  

 
Table 2.3.2a Initial search strategy – Indicating the words chosen and the search criteria they meet.  

PICo sections 
 

Population Interest Context 

Chosen 
Keywords 

Optomet* Diet* Advice 

Optici* Supplement* Education 

Eye Care Specialist* Weight Loss Training 
 

Chronic Disease 
Management 

Continuing Education and 
Training 

 
Exercise Continuing Professional 

Development 
 

UV Light Protection Knowledge 
 

Nutrition Competenc* 
 

Lifestyle Experience 
 

Health Scope of Practice 
 

Smoking 
 

 
Alcohol 

 

 

terms more effectively to increase the efficiency of the searches. The final search was performed 

between the 27th of June and the 17th of July 2021 using Web of Science, National Institute for 

Health and Care Excellence (NICE), HDAS, Ovid Medline, EBSCO and PubMed. All papers found 

were exported to Endnote X9 and duplicates were removed using a Mac Pages spreadsheet and 

Endnote X9 de-duplicating software. 

 

2.3.3 Inclusion and exclusion criteria. 
An inclusion/exclusion table was written and piloted on ten percent of the remaining papers. In 

Endnote X9, papers can be ordered in multiple possible ways, therefore to prevent bias within the 

exclusion/inclusion pilot, which may have given an unclear result to the pilot, numbers were 

randomly generated from www.random.org (Randomness and Integrity  Services, 

https://www.random.org (Accessed: 29th July 2021)) until 112 unique papers had been selected. 

The title and abstract (when required) were screened using the inclusion/exclusion criteria (see table 

2.3.3). The pilot confirmed that the inclusion/exclusion criteria was viable. The papers were 

assessed against the inclusion/exclusion criteria table by one member of the research team. Any 

queries were discussed with the rest of the research team. The reference sections of the included 

papers were reviewed to see if any further appropriate papers could be identified, these additional 

papers were also subject to the exclusion/inclusion criteria review. 
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Table 2.3.2 b Reviewed search strategy – indicating the terms used and the formation of the search 
string. 

Search Strategy 
Reference 

Search Term  
(af = all fields) 

1 diet*.af 

2 nutri*.af 

3 food.af 

4 (“nutri*”OR food).af 

5 supplemen*.af 

6 4 AND 5.af 

7 antioxid*.af 

8 5 AND 7.af 

9 AREDS.af 

10 omega-3.af 

11 smoking cessation.af 

12 alcohol cessation.af 

13 UV light protection.af 

14 1 OR 2 OR 3 OR 6 OR 8 OR 9 OR 10 OR 11 OR 12 OR 13 

15 eye health.af 

16 eye profess*.af 

17 optom*.af 

18 optici*.af 

19 15 OR 16 OR 17 OR 18 

20 Educat*.af 

21 lifestyle.af 

22 public health.af 

23 inform*.af 

24 train*.af 

25 advi*.af 

26 scope of practice.af 

27 20 OR 21 OR 22 OR 23 OR 24 OR 25 OR 26 

28 14 AND 19 AND 27 
 
 
2.3.4 Methodology of synthesis 
The research question for this systematic review is based upon concepts that are already accepted 

(knowledge, skills, education, clinical practice, optometry) and therefore the purpose of the
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systematic review is to extract information from the available studies with which to summarise the 

current position with respect to the practice of the optical workforce. This leads to an integrative form 

of synthesis (Boland et al., 2017). Within the research question the knowledge, skills and confidence 

of optometrists are reviewed therefore interventions within healthcare are part of the study. Within 

this research project as a whole, there is the potential to develop an educational intervention if the 

need is confirmed. These factors lead to a thematic synthesis (Boland et al., 2017) being the most 

appropriate synthesis technique. 

 
Table 2.3.3 Inclusion/Exclusion criteria – table summarising the inclusion and exclusion criteria 
used to refine search. 
 
Ocular Lifestyle Modifications: Perceived Knowledge and Competence – Do 
optometrists believe it is appropriate and how well are they quipped to offer 
effective support to those with chronic illness 
 
PICo – Population: optometric workforce. Interest: perceived knowledge, role and 
competence regarding lifestyle modification support for chronic illness. Context: 
Clinical practice in USA, UK, Ireland, Australia, Canada and New Zealand.   

Inclusion criteria Exclusion Criteria 

Population Qualified optometric workforce Solely regarding or combined data 
including: Pre-qualification optometric 
workforce 
Nurses 
Ophthalmologists 
Other health professionals 

Interest Lifestyle modifications i.e., 
diet, nutritional supplements, 
smoking, activity levels, 
alcohols, and UV exposure. 
Chronic illnesses affecting the 
eyes or sight 

 

Context Clinical optometry practice for 
adults 

Animal studies 
Studies involving children 

Setting USA, UK, Australia, Ireland, 
Canada and New Zealand 

All other countries 

Language English All other languages 

Time frame All available except for AMD AMD papers dated before January 
2005. 

 

The final papers were taken through the three-stage process of thematic synthesis; line-by-line 

coding of each paper, defining descriptive themes from the coding and finally generating analytical 

themes (Harden and Thomas, 2022). In stage one, statements were taken from the results section, 

discussions and author interpretations and given codes using a Mac Numbers (version 12.0 

(7033.0.134)) spreadsheet. Stage two required developing descriptive themes that the line-by-line 

coding identified, referring back to the original text to maintain context of each statement and 
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grouping them as they were stated within context, without further interpretation or analysis (Harden 

and Thomas, 2022). The final stage required reviewing the descriptive themes and organising these 

into analytical themes to address the original review question (Graham et al., 2020; Harden and 

Thomas, 2022). 

 

2.3.5 Data Extraction 
An a priori plan was developed for the data extraction of both quantitative and qualitative data 

loosely based on the Nutrition Competence (NUTCOMP) questionnaire (Ball and Leveritt, 2015). The 

NUTCOMP questionnaire is a validated questionnaire that has been used in many studies to  

 
Table 2.3.5 Data extraction questions (* taken from NUTCOMP questionnaire (Ball and Leveritt, 
2015), italics are unfulfilled questions.) 

Analyses Exclusion criteria Knowledge of drug 
and food 

interactions* 

Sponsorship 

Additional notes Full text/abstract 
only 

Knowledge of 
national guidelines* 

What are the 
specific 

objectives? 

Age of the population. Gender of the 
population 

Knowledge of 
relationship between 

nutrition and eye 
health* 

What is the study 
design? 

Are there linked 
publications? 

How body 
composition impact 

illness* 

Level of nutrition 
education* 

What type of 
research? 

Authors How many years of 
experience as an 

optometrist* 

Limitations of the 
study 

When was the 
study conducted? 

Confidence about body 
systems* 

Inclusion criteria Number of 
participants 

Where was the 
study conducted? 

Confidence in 
interpreting biological 

data* 

Is the journal peer-
reviewed? 

Occupation* Which conditions 
are addressed? 

Data analysis tool used Is there adequate 
information to 

advise patients? 

Primary outcome Year of 
publication 

Data reported Journal title Qualifications* 
 

Details regarding 
discussion between 

optometrist and 
patient* 

Knowledge about 
body systems* 

Secondary outcome 
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investigate the competence, confidence, attitude and training regarding nutrition care and healthcare 

professionals (Ball and Leveritt, 2015; Al-gassimi et al., 2020; Nayda et al., 2021). An iterative 

process allowed for refinement and improvement within the data extraction. The a priori plan 

required refinement to prevent inadequate data collection for meaningful synthesis, the restricted 

nature of the original data collection plan could also have led to a bias within the data collected due 

to the varied nature of the studies that were reviewed. Wider, more encompassing questions were 

derived from the studies and added to the basic data extraction. Table 2.3.5 shows all the data 

collection aspects investigated. 

  

2.3.6 Quality Assessment 
A quality assessment review was carried out after data extraction to allow for a better understanding 

of the papers and the reliability and accuracy for each study. A quality assessment tool was 

developed after reviewing a few examples for cross-sectional studies, The National Institute of 

Health (NIH) quality assessment tool for cross-sectional studies, The Joanna Briggs Institute (JBI) 

Critical Appraisal Checklist for analytical cross-sectional study, The Appraisal tool for Cross-

Sectional Studies (AXIS tool), and The Agency for Healthcare Research and Quality (AHRQ) 

Methodology Checklist for Cross-Sectional/ Prevalence Study (Ma et al., 2020). The final quality 

assessment tool reviewed the appropriateness and accuracy of the chosen methodology, the 

limitations, biases, and conclusions made, and the ethics of the paper, appendix 2.3.6 shows the 

quality assessment tool used. The aspects that were assessed included clear aims and objectives, 

appropriate study design, clearly defined and appropriate population, acceptable response rate, 

quality assurance assessments, clearly defined, described and appropriate methodologies, data and 

statistical significance, justifiable discussion and conclusion, limitations adequately addressed, ethics 

approval and conflicts of interest declared.  

 
2.4 Results 
The refined search terms produced 1409 papers, 296 duplicates were removed, and 1082 papers 

removed during screening, citation searching identified a further 11 papers. These final 31 papers 

were reviewed using the inclusion/exclusion criteria resulting in a further 11 papers to be removed 

(see appendix 2.4 for the reasons they were removed), leaving 20 papers (see figure 2.4 for 

PRISMA flow chart). The final 20 papers were assessed using the quality assessment tool. Each 

aspect of the quality assessment tool was scored with the higher score indicating a better overall 

quality of paper. Most studies were very similar in the quality, with 60% scoring more than 77% and 

40% of the included papers scoring between 78% and 81%. Using this assessment tool, the highest 

scoring paper scored 94% (Lorencatto et al., 2019). The common struggles faced by the focus 

groups, interviews and questionnaires, were response rates and self-selection bias. The low 

response rates can in turn lead to a non-response bias. This is often the nature of voluntary 

questionnaires, interviews and focus groups. Not all papers reported a response rate, some papers 
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Figure 2.4 PRISMA 2020 – flow diagram for systematic review including searches of databases and other sources (Page et al., 2021
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were unable to state a response rate because the total available population was unknown. The 

largest response rate was 71.8%, reported by Thompson et al. (2007) with the mean response rate 

of the remaining papers calculated to be 23.8%. The WHO require an overall response rate of a 

least 75% as a minimum standard for their surveys (Üstün et al., 2005) and Fincham (2008) reported 

a response rate of 60% should be the goal for surveys, and for pharmacy the response rate is 

expected to be more than or equal to 80%. All papers discussed the limitations of the response rate. 

Following the quality assessment all papers were retained due to the interpretive nature of the 

analysis and all papers having a relevance with their quality being considered in the interpretation. 

The overall trends and patterns from the analysed papers are shown in table 2.4, which identifies the 

study design, sampling methodology, the country involved, the lifestyle change, or condition 

discussed and the quality assessment score for each paper. The practice populations studied in the  

most part were Australian (Downie et al., 2013; Downie and Keller, 2015; Downie et al., 2016; Ly et 

al., 2017; Jalbert et al., 2020; Zhang et al., 2020; Gocuk et al., 2021) and the UK (Graham et al., 

2010; Loughman et al., 2011; Lawrenson and Evans, 2013; Lawrenson et al., 2015; Downie et al., 

2016; Lorencatto et al., 2019; Thompson et al., 2007) with seven papers each. In total the papers 

included 911 Australian optometrist participants and more than 2568 UK optometrist participants, the 

Loughman et al. (2011) participants have not been included in this total participant count because 

they reported 724 participants, this included optometrists in UK and Ireland and the response rate for 

each country was not stated. The aspect of lifestyle change studied the most was smoking with ten 

papers and a total of 3854 optometrist participants (Thompson et al., 2007; Kennedy et al., 2011; 

Brûlé et al., 2012; Lawrenson and Evans, 2013; Kennedy et al., 2014; Downie and Keller, 2015; 

Lawrenson et al., 2015; Landis et al., 2017; Lorencatto et al., 2019; Sahli et al., 2020). The condition 

most studied was AMD with nine papers and a total of 3720 optometrist participants (Larson and 

Coker, 2009; Loughman et al., 2011; Lawrenson and Evans, 2013; Kennedy et al., 2014; Downie 

and Keller, 2015; Lawrenson et al., 2015; Ly et al., 2017; Jalbert et al., 2020; Gocuk et al., 2021). 

Only one paper investigated optometrists’ opinions and practice advising about lifestyle factors in 

general including smoking, alcohol, diet and physical activity (Sahli et al., 2020). The target 

population for the Sahli et al. (2020) study was relatively small, n=140, covering the area of Western 

New York, USA. In the UK the largest study to look at lifestyle changes in primary care optometry, 

considering barriers, enablers, current practice, and education was by Lorencatto et al. (2019) and 

focused on smoking (Lorencatto et al., 2019), with 408 participants. The line-by-line coding process 

was carried out and this developed ten key descriptive themes which in turn were divided into two 

analytical themes: ‘appropriateness’ and ‘knowledge/skills’. The ten descriptive themes are detailed 

below with the number of relevant papers shown in brackets. 

 

2.4.1 Techniques/Tests (6/20) 
To assess for certain eye conditions requires specific tests and techniques. Some of which fall into 

the core competencies of an optometrist and the standard list of suggested equipment for a routine
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Table 2.4 Summary of each study included – details of location, participants, findings, sampling, study design and quality assessment score. 

Author Geographic 
location 

Participants 
(Population) 

Main findings (Interest and Context) Study Design Quality 
Score 

Brule, J., 
Abboud, C. and 
Deschambault, 
É. (2012) 

Canada 288 Optometrists 
(51% response rate) 

Smoking: 16%- 76% ask about smoking 
depending on clinical status. Minority discussed 
cessation with patients who smoke. Optometrists 
believe smoking cessation is within their role. 
Barriers reported as lack of knowledge in 
counselling, cessation drugs, patient motivation, 
time, following up, assessing who wishes to quit, 
written literature. About half wish to improve 
knowledge, half resources and articles about 
cessation. 
  

Simple random sampling used to determine, 
600 registered members of the Ordre des 
Optométristes du Québec in 2010. Postal 
self-administered questionnaire. 
Questionnaire based on validated 
questionnaires. 

61% 

Downie, L.E. 
and Keller, P.R. 
(2015) 

Australia  283 Optometrists 
(6.7% response 
rate) 

Smoking: Less than 50% ask patients about 
smoking and less so in younger practitioners. Most 
of those who ask, advise about cessation. Barriers 
reported are that it is a GPs responsibility, time, too 
intrusive, already sufficient patient awareness of 
risks. Diet and supplements: Less than 2/3 ask 
about diet, about half ask about supplements. 
Many advise supplements for AMD, DED and 
eyelid twitching. Knowledge: journals (non-peer 
and peer reviewed journals, colleagues, clinical 
trials, marketing, personal impression). 
  

A web-link for an e-survey was sent via 
email to all members of Optometry 
Australia in November 2013. 45 questions 
based on previous dry eye questionnaire. 

86% 

Downie, L.E., 
Keller, P.R and 
Vingrys, A.J. 
(2013) 

Australia 144 Optometrists 
and 
ophthalmologists 
(22% response 
rate).  Members of 
Cornea and Contact 
Lens Society of 
Australia (CCLSA). 

DED: Expertise and knowledge: 75% correctly 
named techniques relating to DED. Diagnosis: 
Patient symptoms most important, less than 4% 
use DEQ. Treatment: Mainly non-preserved 
lubricants and lid hygiene. Many advise an 
increase in Omega-3. Knowledge: CET, 
undergrad and post-grad training, peer-reviewed 
articles, colleagues. 
  

A web-link for an original e-survey was sent 
via email to all members of Cornea and 
Contact Lens Society of Australia in July 
2012. Ten questions forced choice. 

64% 
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Table 2.4 Summary of each study included (continued) – details of location, participants, findings, sampling, study design and quality assessment score. 

Author Geographic 
location 

Participants Main findings Study Design Quality 
Score 

Downie, L.E., 
Rumney, N., 
Gad, A., Keller, 
P.R., Purslow, 
C. and Vingrys, 
A.J. (2016) 

UK and 
Australia 

317 Optometrists 
(response rate 21% 
Australia, 17% UK 
response rate). 
CCLSA and British 
Contact Lens 
Association (BCLA).  

DED: Expertise: Similar level of knowledge and 
exposure between the two countries. Diagnosis: 
Patient symptoms important to about 75%, followed 
by tear break up time (TBUT). Management: 
Eyelid hygiene and lubricant drops most common 
in both countries. Increase Omega-3 advised. 

A web-link for a previously used e-survey 
was sent via email to all optometrist 
members of Contact Lens Society of 
Australia and British Contact Lens 
Association in winter.  

67% 

Gocuk, S.A., 
Lee, J., Keller, 
P.R., Ayton, 
L.N., Guymer, 
R.H., 
McKendrick, 
A.M., Downie, 
L.E. (2021) 

Australia 15 Optometrists at 
two major Australian 
clinical education 
conferences. 

AMD: Confidence: post audit most improvement 
shown in knowledge of risk factors, asking patients 
about these risk factors and early diagnosis. 
Counselling: improvement in smoking cessation 
and nutrition seen post-audit. Tests: Amsler use 
increased for intermediate AMD. Optical 
Coherence Tomography (OCT) requests 
increased. Knowledge: self-improvement 
nominated smoking, nutrition and Amsler tests  

Survey about demographics and confidence 
of AMD. Audit tool MaD-CCAT, analytical 
feedback, then re-audit. Promoted to 
optometrists attending Southern Reginal 
Congress and the Western Australian 
Vision Education meeting in 2018. 

81% 

Graham, J.E., 
McGilligan, V.E., 
Berrar, D., 
Leccisotti, A., 
Moore, J.E., 
Bron, A.J., and 
Moore, T.C.B. 
(2010) 

Worldwide 
(1.64% from 
each Egypt, 
France, 
Germany, 
Ireland, 
Malaysia, 
and New 
Zealand. 
90.16% from 
UK)  

38 Optometrists, 23 
Ophthalmologists 
(7.4% response 
rate) 

DED: Diagnosis: patient symptoms most 
commonly used. Not many use DEQ. Treatments: 
tear supplements and lid hygiene were the most 
common.  

A web-link for a modified previously used 
questionnaire was sent via email to 178 
practitioners outside of the UK and 650 
practitioners within the UK in 2007. The 
detail of population selection is not stated. 
Anonymous survey using forced choice and 
Likert scale. 

44% 
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Table 2.4 Summary of each study included (continued) – details of location, participants, findings, sampling, study design and quality assessment score. 

Author Geographic 
location 

Participants Main findings Study Design Quality 
Score 

Jalbert, I, 
Rahardjo, D., 
Yashadhana, A., 
Liew, G., and 
Gopinath, B. 
(2020) 

Australia 67 Optometrists and 
10 ophthalmologists 
and 1 low vision 
rehabilitation officer 

AMD: Barriers: top three, cost/funding, 
understanding/denial, discipline silos. Enablers: 
top three, education, access, shared care model 

Seven focus groups of 65 optometrists with 
one facilitator, individuals ranked their 
perceived top 5 barriers and enablers. In-
depth interviews with 10 ophthalmologists 
and 2 optometrists, auto recorded, 
transcribed and analysed with NVivo. Semi-
structured interviews based on research and 
issues raised during focus group. Focus 
groups had three CPD points, monetary 
compensation and light refreshments. 
Purposive, snowballing and maximum 
variation sampling used  to recruit 
ophthalmologists and optometrists 
registered to practice in Australia in 2016. 

81% 

Kennedy, R.D., 
Spafford, M.M, 
Douglas, O., 
Brûlé, J., 
Hammond, D., 
Fong, G.T., 
Thompson, M.E. 
and Schultz, 
A.S.H. (2014) 

Canada 850 Optometrists 
(19% response rate) 

Smoking: knowledge: top three ocular diseases 
believed to be associated to smoking AMD, 
ocular surface disease, cataracts. Assessment: 
most ask about smoking at initial visit, 8% never 
ask. More likely to ask if there are signs of smoking 
or clinical conditions linked to smoking. 
Counselling: More than half explain the ocular 
risks of smoking and advise to quit. Most don’t 
have printed information to give patients and 
advise they see their GP. Barriers: top three; 
insufficient knowledge of services, time, lack of 
educational materials. 

A web-link for a bilingual e-survey was sent 
via email to all practising Canadian 
optometrists in 2012. The 45-item 
questionnaire had been piloted in 2009. 

81% 
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Table 2.4 Summary of each study included (continued) – details of location, participants, findings, sampling, study design and quality assessment score. 

Author Geographic 
location 

Participants Main findings Study Design Quality 
Score 

Kennedy, R.D., 
Spafford, M.M., 
Schultz, A.S.H., 
Iley, M.D., and 
Zawada, V. 
(2011) 

Canada 11 Optometrists 
(22% response 
rate)18 fourth year 
optometry students 
(60% response rate) 

Smoking: Current practice: Optometrists ask 
about half of new adult patients about smoking. All 
aware of risks of smoking on ocular health. 
Patients who smoke are generally advised to quit, 
no one gave advice of how to quit. Barriers: 
perceived role and patients’ knowledge of harm. 
Lack of tools, time and knowledge of local 
resources and financial incentives. Opportunities: 
Practitioners ‘open to change’, fear of blindness 
being motivational tool, and access to patients. 

A pilot study involving 4th year optometry 
students from the University of Waterloo 
School of Optometry and 12 interested 
optometrists from a list of 51 practices in 
the Waterloo region in the most recent 
phonebook in 2009. A discussion of nine 
questions followed by prescribed question 
probes. 

64% 

Landis, Z.C., 
Rolius, R., and 
Scott, I.U. 
(2017) 

America 148 faculty 
members, 19 
fellows, 102 
residents, 23 
optometrists 
(21.25% overall 
maximum response 
rate, although total 
population unknown 
so could be smaller) 

Not much information about optometrists alone. 
Smoking: 70% always ask about smoking (this is 
more than ophthalmologists), 39% always advise 
cessation. 

A web-link for an e-survey was sent via 
email to each co-ordinator of ophthalmology 
residency programmes accredited by the 
Accreditation Council for Graduate 
Medical Education. Likert questions. Not 
stated if questionnaire had been used 
before. 

69% 

Larson, T. and 
Coker, J. (2009) 

USA 127 optometrists 
(42.3% response 
rate) 

Nutrients: Knowledge: most optometrists were 
moderately or very informed about the relationship 
between lutein and zeaxanthin and the eye. Mainly 
from professional journals, professional materials 
and meetings, less from pharmaceutical companies 
and colleagues. Most felt they had sufficient 
information to advise patients. Most reported 
issuing information material to patients. Barriers: 
to not giving material, unable to obtain, limited 
research, prefer to answer direct questions. 

A 20-item newly designed postal survey was 
sent to a random sample of 300 optometrists 
from the 794 optometrists licensed in 
Wisconsin in May 2003. 

78% 
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Table 2.4 Summary of each study included (continued) – details of location, participants, findings, sampling, study design and quality assessment score. 

Author Geographic 
location 

Participants Main findings Study Design Quality 
Score 

Lawrenson, J.G. 
and Evans, J.R. 
(2013) 

UK 1414 optometrists 
(16.2% response 
rate) 54 
ophthalmologists 
(6% response rate) 

Dietary advice: Most always gave advice to those 
with AMD, and over half advised those at risk. Most 
advised supplements to those with AMD worse in 
one eye. A third advise supplements for prevention 
(more so in optometrists than 
ophthalmologists).The supplement used in the 
AREDS trial was the least likely to be 
recommended (ophthalmologists more likely to 
recommend AREDS supplements than 
optometrists). Smoking and AMD: a third take 
smoking history for new patients, half advise 
smokers of the link to sight loss, a third advise 
cessation. Ophthalmologists ask more patients and 
advise more to quit than optometrists. Knowledge: 
Professional journals and conference presentations 
most common. 

Previously used e-survey (£100 incentive of 
vouchers.) An invite was included in news 
bulletins sent to members of the College of 
Optometrists and the Royal College of 
Ophthalmologists, UK in 2012.  

89% 

Lawrenson, 
J.G., Roberts, 
C.A. and Offord, 
L. (2015) 

UK 26 optometrists 
(32% response rate) 

Smoking and AMD: Knowledge: over three 
quarters were aware of link.  Practice: 4% 
regularly took a smoking history, 12% offered 
cessation advice, 88% did not know how to refer. 
Barriers: patient: practitioner relationship, how to 
raise the subject, time. Intervention: All aspects 
improved following intervention but to a maximum 
of 55% in practice. 

A web-link for an e-survey was sent via 
email to all members of Shropshire Local 
Optical Committee (LOC) in December 
2013, with 10 forced choice questions. 
Unknown if questionnaire was validated. 

64% 
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Table 2.4 Summary of each study included (continued) – details of location, participants, findings, sampling, study design and quality assessment score. 

Author Geographic 
location 

Participants Main findings Study Design Quality 
Score 

Lorencatto, F., 
Asif, S., Francis, 
J.J., Harper, 
A.M. and 
Lawrenson, J.G. 
(2019) 

UK  408 Optometrists 
(34% response rate) 

Smoking: Knowledge: Most aware of link 
between smoking and ocular health. Most felt 
inadequately trained to advise on cessation, did not 
patient information or guidance information. 
Current practice: Just over a third ask new 
patients if they smoke. A minority advised all 
smokers to quit. If a patient expressed interest in 
quitting most would direct patient to their GP. 
Barriers: intruding on patient choices, time, 
knowledge. Enablers:  ideally placed to discuss 
with patients, practical skills training, establishing 
professional norm. 

A web-link for an e-survey was sent via 
email to a random sample of 1200  members 
of the College of Optometrists, UK from the 
9000 members in June 2015. 40 questions. 
Not validated, informed by content of 
previous studies.  

94% 

Loughman, J., 
Nolan, J.M., 
Stack, J. and 
Beatty, S.. 
(2011) 

UK and 
Ireland 

724 optometrists 
(8.2% response 
rate) 

AMD: Amsler grid most widely used technique. 
Most advised supplements to those with AMD, and 
almost three questers advised them to those at 
risk, usually driven by presence of atrophy, drusen 
and pigmentary changes. 

A web-link for an e-survey of 11 questions 
was sent via email to all members of The 
Association of Optometrists in Ireland and 
the College of Optometrists in the UK. 
Validation of questionnaire not mentioned. 

44% 

Ly, A., Nivions-
Smith, L., 
Zangeri, B. and 
Kalloniatis. M. 
(2017) 

Australia 
and New 
Zealand 

127 Australian 
optometrists (2.67% 
response rate) 87 
New Zealand 
optometrists (12.6%) 
responded fully. 

AMD: Knowledge: most considered their 
knowledge and competency to be above average 
or higher in clinical optometry and diagnosing and 
managing AMD. Most use visual acuity, amsler 
grid, symptoms and fundus appearance to 
diagnose. Awareness of guidelines was 11% to 
30%. Supplements in AMD management was 
rated low. 

A web-link for a new 30 question e-survey 
was sent via email to all members of 
Optometry Australia, the New Zealand 
Association of Optometrists and Centre for 
Eye Health (Australian cohort) in 2015.  

78% 
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Table 2.4 Summary of each study included (continued) – details of location, participants, findings, sampling, study design and quality assessment score. 

Author Geographic 
location 

Participants Main findings Study Design Quality 
Score 

Sahli, M.W., 
Ochs-Balcom, 
H.M., Moeller, 
S.M., Brady, 
W.E., Tolford, 
T.W. and Millen, 
A.E. (2020) 

New York 42 Optometrists 
(31% response 
rate)  

Current practice: Most ask about smoking, 
diabetes, medication, alcohol, supplements, and 
blood pressure. Less than 25% ask about dietary 
intake, physical activity, weight, and height. Advise 
about smoking and nutrients more than alcohol and 
physical activity. If lifestyle advice was offered, it 
was usually due to conditions and patients were 
advised most commonly to see their GP. Barriers: 
lack of time, training, knowledge, belief it would 
make a difference. 

A new 15 to 21 question postal survey was 
sent to optometrists practising in Western 
New York region, USA in 2013. Incentive of 
lottery draw was offered. 

78% 

Thompson, C., 
Harrison, 
R.A.,  Wilkinson, 
S.C., Scott-
Samuel, A., 
Hemmerdinger, 
C. and Kelly, 
S.P.. (2007) 

UK 509 optometrists 
(71.8% response 
rate) 

Smoking: Current practice: Less than 10% ask 
about smoking routinely. 23% advised cessation 
usually by referral to GP. Barriers: not within their 
role, time, forgetting. Those more recently qualified 
thought smoking history was more relevant and 
assess motivation to stop. Enablers: Improve 
knowledge, training on cessation, direct referral to 
cessation service. 

A validated postal 14 question survey was 
sent to optometrists registered with the GOC 
and practising in north-west England in 
2005.   

78% 

Xue, A.L., 
Downie, L.E., 
Ormonde, S.E. 
and Craih, J.P.. 
(2017) 

New 
Zealand 

174 optometrists 
(26% response 
rate)         
 29 ophthalmologists 
(26% response rate) 

DED: Knowledge: interest declared by 67% of 
optometrists. Tests commonly used tear break up 
time TBUT, schirmer test, tear meniscus. Patient 
symptoms was the most important test. Less than 
5% use DEQ. Management: non-preserved 
lubricants, eyelid hygiene, omega-3 fatty acid 
intake increase. Education: CET conferences, 
peer reviewed journals. 

A web-link for a new of 20 question e-survey 
(adapted from questionnaire by Downie et al. 
(2013)) was sent via email to 614 
optometrists by the New Zealand 
Association of Optometrists, the Cornea 
and Contact Lens Society of New 
Zealand, and Specsavers Optometrists in 
2015.  

78% 

 
 
 
 
 
 



N.J.Milhench,  DOptom Thesis, Aston University  2023 
 

   
 

- 52 - 

Table 2.4 Summary of each study included (continued) – details of location, participants, findings, sampling, study design and quality assessment score. 

Author Geographic 
location 

Participants Main findings Study Design Quality 
Score 

Zhang, A.C., 
Singh, S., Craig, 
J.P. and 
Downie, L.E. 
(2020) 

Australia 
and New 
Zealand 

132 Australian 
optometrists and 74 
New Zealand 
optometrists 
(response rate not 
reported, possibly 
3.2% with possibly 
6500 practicing 
optometrists in area 
surveyed). 

Nutrients: current practice: Most ask patients 
about their diet, mainly regarding supplements. 
Half sometimes give dietary advice. Most advise 
consumption of omega-3 fatty acid. 
Barriers:  insufficient evidence, not within their 
scope of practice, no clinical benefits seen, advise 
other intervention instead. Knowledge: Half did not 
know there was a biological difference between 
plant based and marine based omega-3, most did 
not know the ideal ratio of omega-3 to omega-6 in 
the human diet. A small percentage would advise 
the patient to discuss omega-3 with their GP. CET, 
under-grad education and clinical experience were 
most common evidence sources. 

A web-link for a new 39-item (previous pilot) 
e-survey was distributed to optometrists via 
Optometry Australia and associated early 
career networks, Cornea and Contact Lens 
Society of Australia, New Zealand 
Association of Optometrists, and Cornea and 
Contact Lens Society, New Zealand and at 
professional education conference in 2019. 

86% 
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eye examination (The College of Optometrists, 2021) others are seen as additional techniques and 

equipment.  

 

Regarding DED, less than half of optometrists reported using Schirmer Test (Graham et al., 2010; 

Xue et al., 2017), grading scales, Keratograph (Xue et al., 2017) tear meniscus height, phenol red 

test, dry eye questionnaire (DEQ), TearscopeTM (Graham et al., 2010; Downie et al., 2013; Xue et al., 

2017), Placido-disc, and interferometry (Downie et al., 2013; Xue et al., 2017), to appropriately 

assess tear stability and volume. The most commonly reported test to assess tear stability was tear 

break up time (TBUT) (Graham et al., 2010), reported by 89% (Xue et al., 2017), this was also one of  

the top three diagnostic procedures for DED according to optometrists (Downie et al., 2013), with the 

other two being patient symptoms (Graham et al., 2010; Downie et al., 2013; Xue et al., 2017) and  

corneal fluorescein staining (Downie et al., 2013) or meibomium gland evaluation (Xue et al., 2017). 

These top four tests for diagnosing DED all use core knowledge and standard equipment. Tear 

hyperosmolarity has been stated to be highly specific for diagnosis of DED (Tomlinson et al., 2006) 

although Downie et al. (2016) reported less than eight per cent of optometrists used this technique 

and Xue et al. (2017) reported even less optometrists using it. Both papers suggested this  

could be due to testing techniques, knowledge, and cost of the service (Downie et al., 2016; Xue et 

al., 2017).  

 

Regarding AMD, the techniques listed in order of preference in Loughman et al. (2011) for detecting 

AMD were Amsler grid (35%), fundus photography, measurement of macular pigment (16%), 

ophthalmoscopy, Volk examination, risk assessment and optical coherence tomography (OCT). In 

addition to the above techniques, Ly et al. (2017) also reported using visual acuity and refraction, slit 

lamp fundoscopy, and colour vision. Less than 50% of practitioners reported using OCT, retinal 

photography, fundus autofluorescence (FAF), auto-perimetry, contrast sensitivity and photostress 

testing (Ly et al., 2017).  Amsler grid, colour vision testing, ophthalmoscopy, visual acuity and 

refraction, slit lamp and visual field equipment are all suggested standard equipment (The College of 

Optometrists, 2021). The auto-perimetry and colour vision testing are considered relevant for AMD 

but not used (33% and 32% respectively) (Ly et al., 2017) and not referred for (17% and 13% 

respectively) (Ly et al., 2017).  Fundus photography, measurement of macular pigment, OCT, FAF, 

contrast sensitivity and photostress testing are all additional testing techniques, with the exception of 

macular pigment measurement (for which the information was not reported in these papers) they 

were all considered relevant (97% to 99%,-, 100%, 99%, 53%, 51% respectively) (Ly et al., 2017) 

and referred for if they were not accessible in practice at the following rates; OCT 38%, FAF 38%, 

modified retinal photography 19%, photostress testing 15% and contrast sensitivity nine per cent (Ly 

et al., 2017). Macular pigment measurement is a technique which can take about 20 minutes to 

produce the scientific community’s gold standard result with previous commercial versions not 

producing similar results, 16% of respondents reported measuring macular pigment (Loughman et 
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al., 2011). Once more the more popular tests are the ones considered part of the standard testing 

equipment with exception of advanced imaging (OCT and FAF). 

 

2.4.2 Clinical responsibility (6/20) 
‘Optometrists seem to be willing to become collaborators in smoking cessation interventions’ was 

concluded by Brûlé et al. (2012). Kennedy et al. (2014) reported 99.3% optometrists agreed they 

should educate patients about smoking related eye conditions with 80.5% of practitioners reporting 

they should take an active role in helping patients to quit smoking (Kennedy et al., 2014), or 65% to 

recommend for their patients to stop smoking (Brûlé et al., 2012). This response was smaller in the 

Lorencatto et al. (2019) paper with 51.8% reporting optometrists were ideally placed to discuss 

smoking cessation and 47.1% expressed it was a ‘small part of their role’. Downie and Keller (2015) 

and Thompson et al. (2007) reported a different position regarding an optometrist’s role in smoking 

cessation, in which many optometrists reported smoking cessation was a medical issue and the 

responsibility of the patient’s GP (Downie and Keller, 2015) and ‘it was not considered to be their 

professional role’ by 35% (Thompson et al., 2007 p391). Kennedy et al. (2011 p769) reported a 

generally similar standpoint from their informants, stating ‘cessation advice was inconsistent with 

their role as an optometrist’ and ‘informants saw addressing smoking as the responsibility of family 

practitioners’. One informant in the Kennedy et al. (2011 p770) paper reported “Should optometry as 

a profession [refer smokers to cessation services]? I think the answer would be, yes.” 

With regard to nutrition, Downie and Keeler (2015) suggest it is more complicated, with the 

perception that dietary assessment is ‘complex and beyond the scope of routine practice for 

optometrists’. One informant in the Kennedy et al. (2011 p769) paper reported ‘educating patients 

about risk factors, including smoking, was within their scope of practice and there were parallels with 

other behavioural counselling efforts including ultraviolet exposure and nutrition’ . 

 
2.4.3 Patient enquiries (15/20) 
Knowing the manner in which optometrists enquire about lifestyle modifications could indicate more 

accurately what is clinically happening as opposed to opinions of clinical responsibility.  

 

When considering smoking the proportion of optometrists who regularly ask about smoking varies 

greatly from 2% to 98% (2% of follow up appointments (Thompson et al., 2007), 4% unspecified 

(Lawrenson et al., 2015), 6% of new appointments (Thompson et al., 2007), 16% unspecified (Brûlé 

et al., 2012), 21% unspecified (Gocuk, 2021), 21% of follow up patients (Lawrenson and Evans, 

2013), 28% of follow up appointments, 32% of new appointments (Lawrenson and Evans, 2013), 

35% of new appointments (Lorencatto, et al., 2019), 47% unspecified (Downie and Keller, 2015), 

about half of new appointments (Kennedy et al., 2011), 55% of new patients (Kennedy et al., 2014), 

70% unspecified (Landis et al., 2017) to 98% unspecified (Sahli et al., 2020)). Some of the studies 

reported situations that increased the frequency that practitioners asked about smoking, for example 
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a higher number reported asking about smoking status when presented with smoking related eye 

conditions 56% (Kennedy et al., 2011) and 69% (Brûlé et al., 2012) or a risk of smoking related eye 

conditions 76% (Brûlé et al., 2012) or a chronic health condition associated with smoking, 27% 

(Kennedy et al., 2011). Downie and Keller (2015) reported the age of the practitioner was an 

influencing factor, with older practitioners more likely to ask than younger practitioners, although this 

was not confirmed by Lorencatto et al. (2019) who found the number of years an optometrist has 

been qualified did not affect the frequency they asked. Conversely, Thompson et al. (2007) reported 

those who had been qualified more than five years were more likely to indicate a smoking history 

was irrelevant. The practitioner’s own smoking status has not been shown to affect whether they ask 

about smoking or not (Lorencatto et al., 2019). Gender was not a significant factor in the Downie and 

Keller (2015) study, although Kennedy et al. (2014) reported women were more likely to assess their 

patients’ interest in quitting smoking. Geographic location was important for recording smoking 

status in the UK, with optometrists in Scotland more likely to ask (Lorencatto et al., 2019). This is 

most probably because in 2004 it became a requirement for optometrists in Scotland to record 

smoking status (Thompson et al., 2007). Geographic location in Australia was not found to be a 

significant factor by Downie and Keller (2015). 

 

When considering nutrients and dietary supplements Downie and Keller (2015) reported 62% of 

optometrists surveyed counselled their patients about diet and 55% routinely asked about nutrients. 

In general, geographic location or therapeutic qualifications were not reported to affect the 

outcomes, although it was suggested that older practitioners and those who were personally taking 

nutritional supplements were more likely to counsel their patients about diet and female practitioners 

were more likely to enquire about nutritional supplements (Downie and Keller, 2015). When 

recommending supplements, Downie and Keller (2015) reported supplements were recommended 

by most practitioners most commonly for AMD (91%), DED (64%) and eye lid twitching (4%) with 

more recommendations made by younger practitioners. Downie et al. (2013) also reported nutritional 

advice for DED, more than 50% to 70% of the optometrists surveyed recommended supplements for 

DED and 40% to 49% recommended dietary changes in Australia. In 2016 Downie et al. reported a 

higher proportion of UK optometrists recommended an increase in dietary omega-3 than Australian 

optometrists or mild DED. Nineteen percent of Australian optometrists surveyed advised increasing 

dietary intake of omega-3s compared to 31% of UK optometrists, which Downie et al. (2016) 

reported as being statistically different (Downie et al., 2016). There was no statistical difference 

between the two countries for more severe forms of DED or for using omega-3 supplements for any 

severity of DED (Downie et al., 2016). The aforementioned studies reported higher levels of nutrition 

guidance than by Gocuk et al. (2021) who identified for AMD in their pre-audit data, 11% of 

respondents recorded dietary behaviours and 20% recorded nutritional supplementation. With 

respect to dietary and nutritional advice and recommendations for people living with AMD the 

frequencies are higher. Lutein and zeaxanthin supplements, increased dietary intake in spinach and 
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oily fish, zinc supplements, and multivitamin supplements for those diagnosed with AMD was 

reported to be, 79% to 81% (Larson and Coker, 2009), 68% to 93% (Lawrenson and Evans, 2013), 

91% (Loughman et al., 2011). For those at risk of AMD the frequencies were lower in all studies, 

67% to 79% (Larson and Coker, 2009), 34% to 54% (Lawrenson and Evans, 2013), 73% (Loughman 

et al., 2011). Multivitamins were also advised for those at risk of cataracts (35%) and those 

diagnosed with cataracts (33%) (Larson and Coker, 2009). 

 
2.4.4 Education (10/20) 
When considering education, four sub themes developed; sources of current education, a need 

and/or desire for further education, results of specific educational interventions and current 

curriculums and educational intervention mediums. 

 

The sources of education were reported to be; continuing education conferences (Lawrenson and 

Evans, 2013; Downie et al., 2016; Xue et al., 2017), undergraduate education (Lawrenson and 

Evans, 2013; Downie et al., 2016), post-graduate education (Lawrenson and Evans, 2013), industry-

sponsored education (Larson and Coker, 2009; Lawrenson and Evans, 2013; Downie et al., 2016), 

professional journals (Larson and Coker, 2009; Lawrenson and Evans, 2013) both peer-reviewed 

(Downie et al., 2016; Xue et al., 2017) and non-peer-reviewed optometric publications (Downie et al., 

2016), professional meetings (Larson and Coker, 2009), material published by professional 

organisations (Larson and Coker, 2009), National Eye Institute (Larson and Coker, 2009), 

colleagues (Larson and Coker, 2009; Lawrenson and Evans, 2013), TV (Larson and Coker, 2009), 

newspapers (Larson and Coker, 2009), radio (Larson and Coker, 2009), non-profit organisations 

(Larson and Coker, 2009; Lawrenson and Evans, 2013), personal experience (Lawrenson and 

Evans, 2013) and the internet (Larson and Coker, 2009). This is a large variety of education sources, 

some are peer reviewed with scientific evidence, as reportedly desired in the Loughman et al. (2011) 

paper and others with less scientific evidence. Both peer-reviewed and non-peer reviewed 

publications were reported, and Xue et al. (2017) suggested the low number using peer-reviewed 

publications in their report could be due to the limited journal access without significant subscription 

cost in private practice. The effect of post-graduate education could possibly be seen in the Downie 

et al. (2016) paper where they reported more optometrists in Australia prescribed topical 

corticosteroids and more optometrists in the UK referred for ophthalmological care regarding 

steroids. They concluded this could be a reflection of optometrists’ further education with about a 

third of Australian optometrists endorsed for prescribing ocular medication compared to about two 

per cent of UK optometrists (Downie et al., 2016).  
 
Many papers reported a positive desire for further education. Kennedy et al. (2014) reported most 

respondents wanted to learn more about how to help patients quit smoking, many wanted to learn 

about smoking and ocular health (Loughman et al., 2011; Kennedy et al., 2014) and ‘79% of 
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optometrists interested in learning how to provide smoking prevention and cessation advice’ 

(Kennedy et al., 2014 p774), 56% thought they would benefit from training on smoking cessation 

(Loughman et al., 2011), 48% wished to improve their knowledge about smoking cessation (Brûlé et 

al., 2012) and 47% reported wanting practical skills training (Lorencatto et al., 2019). Many papers 

reported their studies indicate a need for further training and development over many areas of 

optometry;  

There is potential to improve practitioner awareness of DEQ in both Australia and UK. 
(Downie et al., 2016).  
‘The finding argues strongly for the development of clear international guidelines to ensure 
best practices approaches.’ (Downie et al., 2016 p147). 
‘Training could also help raise awareness amongst optometrists of potential issues and 
challenges related to advising on cessation and how to overcome these.’ (Lorencatto et al., 
2019 p17) 
‘It is clear from this survey that AMD continues to present a challenge to the optometry 
community.’ (Loughman et al., 2011 p141) 
‘It is important that optometric and ophthalmic bodies and organisations, and NHS 
commissioners now work in partnership to ensure that training in smoking cessation-related 
issues for optometrists is offered.’ (Thompson et al., 2007 p392) 
‘Implementation of the Dry Eye Workshop II outcomes by eye care clinicians, to ensure the 
appropriate translation to research evidence into practice, may prove integral to achieving 
further gains in the provision of clinical care to dry eye sufferers.’ (Xue et al., 2017 p200) 
‘findings … highlight insufficiencies in training and educational materials’ (Brûlé et al., 2012 
p603).  
 

These papers all indicated a need and a want for further education regarding conditions with 

potential lifestyle modifications as treatment. The paper by Lawrenson et al. (2015) investigated the 

next step and produced an educational intervention regarding optometry and smoking. The results 

from their intervention were an improved knowledge of the link between smoking and AMD, and an 

increased likelihood to take a smoking history and provide smoking cessation advice (Lawrenson et 

al., 2015). They also reported an increase in the knowledge of how to refer a patient regarding 

smoking cessation, although more than half were still unaware of the exact manner of referral after 

the educational intervention (Lawrenson et al., 2015). Lorencatto et al. (2019 p17) reported 

‘Optometrists who received formal training in smoking cessation were significantly more likely to 

advise patients who smoke on cessation.’ (Lorencatto et al., 2019). 
 
When considering a design for further education the papers in this review Downie et al. (2016) and 

Kennedy et al. (2014) both reported education needed to be multi-faceted with a need for the 

education and practice to be evidence based with better translation between research and practice 

(Lawrenson and Evans, 2013; Kennedy et al., 2014; Downie et al., 2016). Lorencatto et al. (2019) 

investigated current topics in smoking cessation training, and they reported ‘the relationship between 

smoking and eye disease was the most common topic’, and ‘practical delivery of smoking cessation 

interventions in clinic settings’ and ‘smoking cessation medications’ were the least covered topics 

(Lorencatto et al., 2019 p10). 
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2.4.5 Specialist Interest (5/20) 
Many papers reported the effects of optometrists with a declared specialist interest or further post-

graduate education, particularly regarding therapeutics. In most cases those with a self-declared 

specialist interest or further qualifications were more likely to self-report higher competencies (Ly et 

al., 2017), were more knowledgeable about nutrition and DED (Zhang et al., 2020), reported a 

greater use pharmaceutical interventions (Xue et al., 2017), and used more and newer diagnostic 

techniques (Downie et al., 2013). Xue et al. (2017) was the only paper in this study to report a 

correlation between a self-declared interest and knowledge. Jalbert et al. (2020) reported that it is 

unclear which optometrists have which specialist interest and therefore difficult to know which 

optometrist is appropriate to refer a patient to. 

 

2.4.6 Knowledge (15/20) 
When regarding current knowledge most optometrists were confident in their knowledge regarding 

the risks of smoking and ocular health (Kennedy et al., 2011; Brûlé et al., 2012; Kennedy et al., 

2014; Lawrenson et al., 2015; Lorencatto et al., 2019), AMD (Ly et al., 2017; Gocuk et al., 2021), 

lutein and zeaxanthin (Larson and Coker, 2009), tear film knowledge (Downie et al., 2013; Downie et 

al., 2016), DED (Xue et al., 2017), and the potential side effects of omega-3 (Zhang et al., 2020).  

 

Knowledge was lower relating to smoking cessation skills and management process (Kennedy et al., 

2011; Kennedy et al., 2014; Lorrencato et al., 2019), smoking with regard to eye conditions other 

than AMD (Kennedy et al., 2014), AMD supplements with a couple of papers mentioning the 

supplements being advised did not match the scientific evidence at the time (Loughman et al., 2011; 

Lawrenson and Evans, 2013), measuring macular pigment, with a couple of practitioners reporting 

measuring macular pigment using a technique that is unable to measure macular pigment 

(Loughman et al., 2011), and AMD care (Jalbert et al., 2020). 

 

2.4.7 Barriers (10/20) 
As identified in sections 2.4.4 and 2.4.6 knowledge and education were reported to be affecting the 

management of eye conditions with an association to lifestyle modifications. Other barriers have 

been identified to be; time (Thompson et al., 2007; Kennedy et al., 2011; Brûlé et al., 2012; Downie 

and Keller, 2015; Lawrenson  et al., 2015; Lorencatto et al., 2019; Sahli et al., 2020), belief it would 

make a difference (Brûlé et al., 2012; Sahli et al., 2020), lack of evidence (Sahli et al., 2020), patient 

being unreceptive (Kennedy et al., 2011; Brûlé et al., 2012; Lorencatto et al., 2019; Sahli et al., 

2020), outside scope of practice (Thompson et al., 2007; Downie and Keller, 2015; Zhang et al., 

2020), lack of patient educational material/public awareness (Kennedy et al., 2011; Brûlé et al., 

2012; Kennedy et al., 2014; Lorencatto et al., 2019; Jalbert et al., 2020), sufficient public awareness 

(Downie and Keller, 2015), insufficient reimbursement (Kennedy et al., 2011; Brûlé et al., 2012; 

Kennedy et al., 2014; Jalbert et al., 2020), effect on patient: practitioner relationship (Brûlé et al., 
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2012; Downie and Keller, 2015; Lawrenson et al., 2015), questions regarding direct referrals 

(Thompson et al., 2007; Jalbert et al., 2020), difficulty to offer follow up (Brûlé et al., 2012), and lack 

of practice guidelines/clinical tool (Kennedy et al., 2011; Brûlé et al., 2012; Downie and Keller, 2015; 

Lorencatto et al., 2019). 

 
2.4.8 Enablers (6/20) 
The lack of knowledge and skills was reported as a barrier and the provision of knowledge and skills 

training as an enabler (Lorrencato et al., 2019) as well as practitioner confidence (Gocuk et al., 

2021). Time, although seen as a barrier for many, others considered it to be an enabler for 

optometrists when compared to the length of appointments with a GP (Kennedy et al., 2011). 

Insufficient reimbursement was seen as a barrier (Kennedy et al., 2011; Brûlé et al., 2012; Kennedy 

et al., 2014; Jalbert et al., 2020;), therefore adequate funding was a reported enabler (Lorencatto et 

al., 2019; Jalbert et al., 2020). In section 2.4.5 it was reported that Jalbert et al. (2020) raised a 

concern of knowing who had the required specialist knowledge to refer to and to follow on from that 

a shared care model was reported as an enabler (Jalbert et al., 2020). Other reported enablers were 

access (Jalbert et al., 2020), establishing a professional norm (Lorencatto et al., 2019), research 

(Jalbert et al., 2020) and public awareness campaigns (Kennedy et al., 2011). 

 

2.4.9 Treatment (17/20) 
Optometrists’ current treatment choices can indicate their knowledge and current position regarding 

lifestyle modification advice and their patients. Regarding smoking cessation two optometrists 

referred for hypnosis (Kennedy et al., 2011), others recommended nicotine replacement therapy 

(Kennedy et al., 2014; Lorencatto et al., 2019; Sahli et al., 2020), discussed cessation (Thompson et 

al., 2007; Brûlé et al., 2012; Lawrenson and Evans, 2013; Kennedy et al., 2014; Lawrenson et al., 

2015; Lorencatto et al., 2019), referred to another health provider (Thompson et al., 2007; Brûlé et 

al., 2012; Kennedy et al., 2014; Lorencatto et al., 2019; Sahli et al., 2020;), referred to a cessation 

centre (Thompson et al., 2007; Brûlé et al., 2012; Kennedy et al., 2014; Lorencatto et al., 2019; Sahli 

et al., 2020), referred to an internet site promoting cessation (Brûlé et al., 2012), offered patient 

educational materials (Brûlé et al., 2012; Kennedy et al., 2014; Lorencatto et al., 2019; Sahli et al., 

2020) provided recommendations about smoking behaviour (Thompson et al., 2007; Lawrenson and 

Evans, 2013; Kennedy et al., 2014; Downie and Keller, 2015; Lorencatto et al., 2019; Sahli et al., 

2020; Gocuk et al., 2021) and suggested exercise (Kennedy et al., 2014). 

 

Regarding AMD patients were advised about smoking as mentioned in the previous paragraph and 

to consult their GP or pharmacist (Zhang et al., 2020), recommended nutritional supplements 

(Larson and Coker, 2009; Loughman et al., 2011; Lawrenson and Evans, 2013; Downie and Keller, 

2015; Ly et al., 2017; Sahli et al., 2020; Zhang et al., 2020; Gocuk et al., 2021), dietary advice 

(Larson and Coker, 2009; Lawrenson and Evans, 2013; Ly et al., 2017; Sahli et al., 2020; Zhang et 
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al., 2020; Gocuk et al., 2021), alcohol consumption (Sahli et al., 2020), exercise (Sahli et al., 2020), 

provided with an Amsler grid (Ly et al., 2017; Gocuk et al., 2021), low vision services and 

ophthalmology referral (Gocuk et al., 2021) and gave out patient education materials (Larson and 

Coker, 2009; Ly et al., 2017) 

 

Regarding DED patients were advised about lid hygiene (Graham et al., 2010; Downie et al., 2013; 

Downie et al., 2016; Xue et al., 2017), recommended nutritional supplements (Graham et al., 2010; 

Downie et al., 2013; Downie and Keller, 2015; Downie et al., 2016; Sahli et al., 2020; Zhang et al., 

2020), change dietary intake (Downie et al., 2013; Downie et al., 2016; Sahli et al., 2020; Zhang et 

al., 2020), smoking cessation (Sahli et al., 2020), alcohol consumption (Sahli et al., 2020), exercise 

(Sahli et al., 2020) artificial lubricants (Graham et al., 2010; Downie et al., 2013; Downie et al., 2016; 

Xue et al., 2017) with preservative free options advised for those with more severe disease (Downie 

et al., 2013; Downie et al., 2016; Xue et al., 2017), prescribed corticosteroids and anti-inflammatory 

drops (Downie et al., 2013; Downie et al., 2016; Xue et al., 2017) prescribed by optometrists with a 

therapeutic qualification, omega-3 supplementation (Downie et al., 2016; Xue et al., 2017), punctal 

plugs (Graham et al., 2010; Xue et al., 2017) scleral contact lenses (Downie et al., 2016) and referral 

to ophthalmology (Downie et al., 2016). 

 

2.4.10 Counselling (6/20) 
The paper by Sahli et al. (2020) surveyed practitioners’ opinions regarding lifestyle advice in general 

and they reported the median amount of time providing lifestyle advice for a patient was four and a 

half minutes, with the type of advice ranging from being given to all, to being condition based (Sahli 

et al., 2020). Gocuk et al. (2021) reported an improvement in counselling in multiple areas of lifestyle 

changes following an audit and educational intervention. Education and training may help address 

concerns regarding counselling in practice ‘telling people to eat more fruit and vegetables and low GI 

food and some nuts … sounds generic, like how can that possibly work’ this was a quote from the 

Jalbert et al. (2020 p9), and other papers report a lack of knowledge of counselling (Brûlé et al., 

2012) and ‘counselling to be a medical issue’ (Downie and Keller, 2015 p6). Kennedy et al. (2011) 

although, reported that informants saw advising about tobacco use, was similar to counselling about 

other behavioural aspects of eye care including UV exposure and nutrition with relation to eye 

conditions and was therefore within their scope of practice. 

 

2.5 Thematic synthesis of results 
The ten descriptive themes were amalgamated into two analytical themes as shown in figure 2.5. 

This also indicates some of the descriptive themes overlap the two analytical themes when 

considering the position of the UK optometric workforce and their perceived knowledge, role and 

competence regarding modifications of lifestyle choices to support chronic and ocular illnesses. The 

descriptive themes: tests/techniques, patient enquiries, barriers and enablers have aspects that fall 
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within both analytical themes. With new research and developments in eye care, new testing 

techniques and equipment are developed. The new instrumentation is not stated within the standard 

list of suggested equipment for a routine eye examination (The College of Optometrists, 2021) and 

therefore questions the appropriateness of the tests and requires further training to complete the 

new tests and so it sits within both themes. Patient enquires indicated a wide range of practice, the 

reasons for this could be related to appropriateness and/or knowledge and therefore it was also 

considered to sit within both themes. The final descriptive themes to sit within both analytical themes 

were barriers and enablers. 

 

Figure 2.5 Theme diagram - Analytical themes grouped/overlapped to create descriptive themes. 

 

2.6 Discussion 
The results of the systematic review, as suggested by the scoping search, confirmed limited results 

from the UK only (25% of papers), and these papers only reviewed AMD and smoking. The two 

papers' addressing the UK and other countries discussed DED and indicated a similar knowledge 
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among the UK and Australian optometrists (Downie et al., 2016). The information from the 

systematic review included papers regarding level four optometrists from the UK, USA, Australia, 

Ireland, Canada and New Zealand, which allows for a more detailed review than using those from 

the UK only. The information obtained also highlights that this situation is not limited to the UK. 
 
2.6.1.Appropriateness 
When considering the papers within the review the tests and techniques required for diagnosing and 

managing DED are within the standard equipment and techniques for optometrists with or without 

pharmaceuticals depending on qualifications and competency. With regards to AMD, optometrists 

have the ability to detect and manage AMD to a certain level with standard equipment. The 

development of OCT and macular pigment measurements are outside the standard equipment list 

although, they can form part of an optometrist’s armoury if used with correct training. Loughman et 

al. (2011) reported optometrists using the wrong equipment for macular pigment measurements. 

False positive clinical results leading to referrals have been stated to cause anxiety for patients 

(Prasad et al., 2001). If an optometrist uses equipment and technology outside the standard list of 

equipment it is important to ensure they have received adequate training to use the equipment 

appropriately. 

 

With the majority of respondents in these studies reporting that optometrists have a role in 

supporting smoking cessation with their patients, it would indicate optometrists feel it is appropriate 

for the profession to support a patient in this role, although current practice does not reflect this 

desire and there appears to be a greater discrepancy between those that do or do not feel it is 

appropriate for an optometrists to perform this role and those that are currently participating actively 

in this role. 

 

The papers indicate optometrists are discussing nutrition and supplements with patients for DED and 

AMD depending on the patient’s clinical presentation and, that supplements are being advised, 

although the evidence behind the use of supplements is currently low and disputed. This would 

indicate optometrists feel it is appropriate for them to advise in this manner and wish to promote 

lifestyle changes, although a lack of knowledge and reliance on multiple sources of data with a 

varying evidence base might question if this advice is appropriate in its current form. 

 

Being outside the scope of practice was raised as a barrier (Thompson et al., 2007; Downie and 

Keller, 2015; Zhang et al., 2020) along with lack of professional guidance (Kennedy et al., 2011; 

Brûlé et al., 2012; Downie and Keller, 2015; Lorencatto et al., 2019), educational material (Kennedy 

et al., 2011; Brûlé et al., 2012; Kennedy et al., 2014; Lorencatto et al., 2019; Jalbert et al., 2020), 

and public awareness (Downie and Keller, 2015) which could give the impression that this work is 

not supported by the professional body and government. The effect on the patient: practitioner 
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relationship could be a cause for concern if practitioners feel this work is not supported and therefore 

not expected by the patient. With the government creating the MECC concept, this barrier to 

appropriateness could be addressed with professional support and a public awareness campaign 

(Kennedy et al., 2011) which was mentioned as an enabler along with establishing a professional 

norm (Lorencatto et al., 2019) and having the time, which one optometrist reported ‘We have tons of 

time with people and counselling is our best tool and… we tend to do a lot of it’ (Kennedy et al., 2011 

p769). 

 

In summary within optometry there appears to be a potential appropriateness for lifestyle 

modification advise, with correct support from professional and government bodies in public 

awareness, professional guidance, and training. 

 

2.6.2 Knowledge and Skill 
The range in the number of practitioners enquiring about smoking was much greater than the 

number who ask about supplements, although this could be a reflection on their being a greater 

number of papers and from more locations regarding smoking than supplements and the participants 

for the DED questions in the Downie et al. papers in 2013 and 2016 were form a sub-group of 

optometrists with a specialist interest in the anterior segment and therefore may not accurately 

represent the practice of the rest of the optometry population. Most of the papers regarding 

supplements relied on self-reported behaviour and these reported a higher level of nutritional advice 

than the results of the clinical audit and so it must be considered that some of the self-reported 

behaviour may not be a true representation of clinical practice but rather the impression a 

practitioner has of their work or the impression they wish to project of their work even in an 

anonymous setting. 

 

A desire for further education was clear within the papers and a large range of source data was used 

by participants. Lawrenson et al. (2015) and Lorencatto et al. (2019) indicated an improvement of 

knowledge with specific training with Downie et al. (2016) and Kennedy et al. (2014) reporting 

training with many different types of learning methodologies that was researched based was more 

desirable (Lawrenson and Evans, 2013; Kennedy et al., 2014; Downie et al., 2016). Ly et al. (2017) 

and Xue et al.(2017) indicated higher self-reported competencies and increase knowledge was 

present in those with further qualifications and/or a specialist interest in a subject. Knowledge was 

reported with confidence for the health risks and clinical effects of lifestyle changes, although when it 

came to the practicalities of managing an appropriate referral or knowing how to counsel someone to 

stop smoking the confidence and, by association the skills, were lower suggesting the current 

education may not be covering these specific areas to a high enough level to evoke confidence 

within the practitioners. 
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2.7 Conclusion 
This systematic review identifies a need and desire for further education regarding lifestyle changes 

with the appropriate support and public awareness from governing bodies and the government to 

reinforce the appropriate nature of this service within an optometry practice. The limitations of many 

of these papers with self-reporting and self-selection bias must be considered and this could affect 

the results in two ways; there is a potential that these papers attract those with a specialist interest 

which would bias the results to appear more confident and knowledgeable than the population as a 

whole. The other outcome could be those who strongly feel this is not an area for optometrists to 

work in could be attracted to the studies and influence the results to indicate this service is not 

appropriate for optometrists to participate in. The multiple papers reviewed and the multiple 

geographic locations of these papers all producing a similar general theme reduces the potential 

effect of these biases. A desire for multi-modal educational events based on research with 

professional guidelines was also clear from this review. 
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Chapter 3 – A questionnaire (NUTCOMP) to investigate the competence, confidence, and 
attitudes of the UK optometric workforce regarding nutrition within general optometric 
practice. 
 
3.1 Introduction to NUTCOMP questionnaire. 
Life expectancy is increasing (Buxton, 2021) although not at the same rate as healthy life 

expectancy (Raleigh, 2021) indicating more people are living longer in poor health (Department for 

Public Health and Primary Care, 2019). The primary cause of disability is NCDs (Saleem et al., 

2015) and individual’s diet and lifestyle choices have an impact on NCD rates (Afshin et al., 2019) as 

described in detail in Chapter One. Optometrists often ask about lifestyle choices and general health 

in a routine consultation and are in an optimal position to talk to patients/clients about modifiable 

lifestyle risks, although Chapter Two identified there has not been a study investigating the self-

reported confidence and competence of UK optometrists regarding a multitude of lifestyle changes, 

and the lifestyle changes that have been reported on have identified a knowledge gap. Optometrists 

might be physically and practically in a good position to discuss nutrition and other health aspects 

with their patients/clients, but it is important to know if optometrists agree that they are the correct 

profession for this service.  

 

Questionnaires have been used in other professions to assess knowledge, skills, and confidence of 

a profession in nutrition care (Ball and Leveritt, 2015; Kim et al., 2016; Al-gassaimi, et al. 2020; Kiss 

et al., 2020; Nayda et al., 2021; Conway et al. 2022; Kelly et al. 2022). A questionnaire was 

therefore chosen as the methodology to assess knowledge, skills, and confidence of the UK 

optometric workforce regarding nutrition in practice. An original questionnaire could have been 

created for this project, although this would have prevented comparison to other professions. There 

are many nutrition knowledge questionnaires currently in use in research and therefore choosing a 

previously validated questionnaire is preferable to creating an original questionnaire. Liou and 

Cheng (2014) developed and validated a clinical competence questionnaire demonstrating good 

reliability with a Cronbach’s alpha of 0.98 although this didn’t include nutrition. In 1999, Parmenter 

and Wardle developed a ‘general nutrition knowledge questionnaire for adults’, this paper also 

returned a good Cronbach’s alpha of 0.70-0.97 although this questionnaire was directed towards the 

health and knowledge of the individual rather than a professional group. Ball and Leveritt (2015) 

developed ‘a validated questionnaire to measure the self-perceived competence of primary health 

professionals in providing nutrition care to patients with chronic disease’ which also returned a good 

Cronbach’s alpha of 0.98, good validity by comparing dietitians and speech pathologists and a test-

retest reliability of 0.95 for the whole questionnaire. The NUTCOMP (Ball and Leveritt, 2015) 

questionnaire, unlike the others (Parmenter and Wardle, 1999; Liou and Cheng, 2014) was directed 

to primary care professionals regarding the care given to their patients which matched the 

requirements of this study. The Ball and Leveritt (2015) questionnaire has also been used in other 
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professions which will allow a comparison to be drawn between optometry and other professions. 

These other studies which have investigated the attitudes towards nutrition care in other professions 

are mainly positive including fitness trainers (Kiss et al., 2020), psychologists (Nayda et al., 2021), 

physicians (Al-gassaimi, et al., 2020), pharmacists (Kelly et al., 2022), and dietitians (Ball and 

Leveritt, 2015), although speech pathologists scored the lowest mean score (Ball and Leveritt, 2015) 

along with all professions in the Kim et al. (2016) paper. 

 

When considering the UK optometric workforce, the profession’s confidence regarding nutrition skills 

and knowledge, communication regarding nutrition, and their attitude toward nutrition care need to 

be investigated to identify the profession’s potential to provide nutrition care to their patients/clients.  

 

The aim of this study was to identify the skill, competence, confidence, and attitudes of the UK 

optometric workforce with regards to nutrition advice for their patients/clients using the validated 

NUTCOMP questionnaire adapted for UK optometric practice. 

 
3.2 Methodologies 
3.2.1 Sample 
This study recruited a sample of the UK optometric workforce, including, but not limited to, optometry 

assistants, receptionists, optometrists, opticians, academics, and medics to anonymously complete a 

self-administered on-line, standardised, validated questionnaire to assess self-perceived knowledge, 

skills, communication and attitude relating to nutrition care for eye care patients/clients between 

November 2020 and March 2021. 

 

3.2.2 Survey  
Following ethics approval from the Aston University Life and Health Sciences (LHS) Research Ethics 

Committee (REC ID 1628), the validated NUTCOMP questionnaire developed by Ball and Leveritt 

(2015) and adapted for UK optometric practice for the purpose of this study, was hosted by online 

surveys run by JISC, and distributed to the optometric UK workforce. Participant recruitment was 

conducted by direct invitation through personal contacts, social media (Aston University’s Twitter), 

professional networks (Association of Optometrists (AOP), Association of Independent Optometrists 

(AIO), Aston University alumni, LOCSU and Optometry Wales (OW)), professional publication 

(Optometry Today) and a random sample of 1000 members of the College of Optometrists (CoO). 

The responses to the questionnaire were anonymous therefore no targeted reminders were sent, 

although the different channels of communication were used subsequently therefore some 

professionals would have received notification of the questionnaire from multiple channels over the 

winter of 2020-2021, which could have acted as a reminder. To expand our reach, all participants 

were encouraged to share/repost on social media and invite others within the optometric workforce.  
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The online questionnaire was based on a previously validated questionnaire (Ball and Leveritt, 2015) 

and adapted for use in the UK optometric practice. The original NUTCOMP questionnaire comprised 

of 42 questions, presented in seven different sections. The seven sections were Consent, (1) 

Nutrition Knowledge, (2) Nutrition Skills, (3) Nutrition Communication and Counselling, (4) Attitudes 

Towards Nutrition Care, (5) Previous Nutrition Education and Training and (6) Demographics (Ball 

and Leveritt, 2015) the questions were a mixture of closed questions, Likert scale questions, multiple 

choice, and free text questions.  

 

The adaptations made for the UK optometric workforce included replacing the ‘Australian Guide to 

Healthy Eating’ with ‘United Kingdom Eat Well Guide’ which sets out nutritional guidance’ and adding 

‘including nutritional supplements’ to the question ‘monitor and evaluate changes over time 

regarding the food an individual usually eats’ (Ball and Leveritt, 2015) for clarity. In total 17 new 

questions were added totalling 59 questions in the final UK optometry adapted questionnaire, 

Appendix 3.2.2a shows the final questionnaire used with the adaptations. A participant information 

sheet was also sent to the participants and is shown in appendix 3.2.2b 

 

3.2.3 Sample Size Considerations 
The size of the optometric workforce is unknown because it includes both registered professionals 

and non-registered staff, such as optometry assistants and receptionists, therefore it is not possible 

to calculate an accurate sample size. To calculate the minimum potential sample size, three main 

methodologies were considered, by consensus, comparing to similar studies and using published 

tables or recognised calculations. It was not possible to use the consensus methodology because 

the total population was unknown, although expected to be large. The number of registered 

optometrists at the time of the questionnaire design was used to help determine the minimum 

required sample size. The number of fully qualified optometrists registered with the GOC at the time 

of the questionnaire was 16679 (GOC, 2022 – see appendix 3.2.3). Chapter Two identified that 

similar studies had sample sizes ranging from 160 (Douglas et al. 2019) to 317 (Downie et al. 2016). 

When considering the UK optometric workforce, previous studies utilising surveys that had been 

distributed to a random sample of UK College of Optometrists’ members, reported response rates 

ranging through 24% (Needle, et al. 2008), 34% (Lorencatto et al., 2019), and 35% (Dabasia et al, 

2014). Using The Research Advisors (2006) sample size table, a sample of between 306 to 322 is 

suggested for a confidence level of 95% and a 5% margin of error for a population of between 1500 

to 2000 and using a sample size calculator (calculator.net, 2022) for the same confidence level and 

error of margin a sample size of 376 is suggested. To maximise the sample size multiple channels of 

on-line communication were used for convenience sampling. The most important aspect of the 

sample for this study is its representativeness of the population rather than to identify group 

differences. A freedom of information request was made to the General Optical Council (GOC) to 
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identify the demographics of the population of registered optometrists at the time of the 

questionnaire. This data will guide the representativeness of the sample (Fincham, 2008). 

 

3.2.4 Statistical Methodologies 
Data were analysed using Numbers Software (Version 10.1 for Macs) and JASP 0.16.4 Intel 

(University of Amsterdam). Levels of self-perceived confidence and attitude for each of the four 

constructs: (1) Confidence in Knowledge about Nutrition and Chronic Disease, (2) Confidence in 

Nutrition Skills, (3) Confidence in Communication and Counselling about Nutrition, (4) Attitudes 

towards nutrition Care and the total score were calculated as detailed by Ball and Leveritt (2015). 

Each response is given a value reflecting confidence/agreement: the lower the score the lower the 

self-perceived confidence/agreement, using the following allocations, (‘not confident at all/completely 

disagree’ scoring 1,’not very confident/ somewhat disagree’ scoring 2, ‘somewhat confident/neither 

agree or disagree’ scoring 3, ‘very confident/somewhat agree’ scoring 4 and ‘extremely 

confident/completely agree’ scoring 5 points). Descriptive statistics were used to describe the 

sample demographics, using frequency, mean and percentage. Descriptive statistics were also used 

for normality testing with distribution (histograms, z-skewness and z-kurtosis) and dispersion 

(standard deviation). The validity of the adapted questionnaire was assessed using Cronbach’s 

alpha and compared to the original Ball and Leveritt (2015) questionnaire. The mean scores of each 

construct were compared to demographic data using ANOVA test and a post-hoc test was used 

when a significant difference was identified. The post hoc test used was either Tukey or Bonferroni 

depending upon the number of groups being compared. To investigate if there was any association 

between the constructs a Pearson’s r test was carried out. 

 

3.3 Results 
A total of 259 participants submitted questionnaires, with the questionnaire taking approximately 

10.5 minutes to complete. One person did not complete any of the questions, therefore 258 

questionnaires were completed partially or in full and used within the analysis. When the calculations 

allowed, all results were included. Demographic data using descriptive statistics allowed each 

question to be analysed individually, therefore if an individual question was not completed the results 

could be calculated in a fair manner. The demographics section was answered by all respondents. 

The average scores within each context required surveys that were only partially completed for each 

sector to be removed from the whole sector. If the partial data had been retained and used for each 

individual question the average data for the whole sector would not have been calculated using the 

same sample and accurate, comparable averages would not have been possible. In context one 

96.5% (n=249) of questions were answered fully, 95.0% (n=245) in context two, 94.2% (n=243) in 

context three and 97.3% (n=251) in context four, therefore a large percentage answered for each 

context and therefore the removal of the partially completed questionnaires is unlikely to have an 

adverse effect on the results.  
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Question 46 was multiple choice and free text, asking participants to list all the qualifications they 

have. To allow for analysis these responses were grouped into standard education levels (UK 

Government, https://www.gov.uk/what-different-qualification-levels-mean/list-of-qualification-levels 

(Accessed: 1st January 2023)). 

 
3.3.1 Demographics 
Most respondents reported their profession as optometrist (n=229, 88.76%) with the mean answer 

for their time in the profession reported as 20-24 years (n=41, 15.89%). The experience of the 

sample is indicated in figure 3.3.1a with the mean number of years in the profession being 20.00 

years (±12 SD) and the mean time in their current role/occupation being 13.82 years  (±11.13 SD). 

The variety of professions is shown in table 3.3.1. The majority of respondents identified as female 

(n=169, 65.50%), aged 35-44 years (n=78, 30.23%). Seventy-five respondents identified as male 

(32.47%) and five (2.16%) preferred not to state. The age distribution of the sample is shown in  

 

Figure 3.1.1a The number of years of experience of participants in the NUTCOMP 
questionnaire. 
  

figure 3.3.1b. At the time of the questionnaire, 60.69% of optometrists registered with the GOC 

reported as female (GOC, 2022), 65.50% of the respondents to the questionnaire reported as female 

as well. A chi-squared test was preformed to identify if there was a significant difference between 

gender identification in this study and the figures provided by the GOC (2022). The results showed 
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the proportion of participants reported as either male or female did not differ between the two 

populations at a significance level of .05, X2 (3, N=16095) = 3.50, p = 0.061. 

 
Table 3.3.1. Demographic Characteristics – The demographics of the participants of the NUTCOMP 
questionnaire (n=258, percentages are rounded to two decimal places so unlikely to add up to 100). 
Profession  n % Profession n % 
Optometrist 229 88.76% Ophthalmology Resident 1 0.39% 
Optometrist Researcher 1 0.39% Pre-registration Optometrist 4 1.55% 
Contact Lens Optician 3 1.16% Student 1 0.39% 
Dispensing Optometrist 14 5.43% Practice Owner 1 0.39% 
Lecturer 1 0.39% Missing 1 0.39% 
Nutritionist Registrar 1 0.39%    
 

Regarding the number of optometrists with the professional therapeutic qualification (Diploma in 

independent prescribing, DipTp) there was no significant difference between the participants of the 

NUTCOMP questionnaire and GOC registrants, at a significance level of .05, X2 (3, N=16910) = 

0.01, p = .935. These results indicate the optometrists within the sampled population completing the 

NUTCOMP questionnaire were similar to the population of optometrists registered with the GOC 

highlighting the relevance of the results. 
 

 

Figure 3.3.1b Age distribution of NUTCOMP questionnaire participants. 
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3.3.2 Adapted Questionnaire validity 
The original NUTCOMP questionnaire (Ball and Leveritt, 2015) was reported to have a high level of 

internal consistency measured by Cronbach’s alpha. Table 3.3.2 details the Cronbach’s alpha results 

from the original Ball and Leveritt (2015) paper alongside those calculated for the questionnaire 

adapted for UK optometrists. The normality of each construct was assessed using Kolmogorov-

Smirnov and indicated constructs 1(Confidence in Knowledge about Nutrition and Chronic Disease), 

2 (Confidence in Nutrition Skills) and 3 (Confidence in Communication and Counselling about 

Nutrition) are normally distributed (Construct 1: D(248) = 0.063, p = 0.279, Construct 2: D(245) = 

0.065, p = 0.255 and Construct 3: D(243) = 0.067, p = 0.221). Construct 4 (Attitudes towards 

Nutrition Care) was not able to reject the null hypothesis, suggesting it did not follow a normal 

distribution, D(251) = 0.90, p =  0.035. Figure 3.3.2 demonstrates the skewness of construct 4, in 

which the z-value of skewness was calculated to be -3.89 confirming it is positively skewed. The 

data indicated normal kurtosis, with the z-value of kurtosis equal to -0.14. 

 

 

Figure 3.3.2 Histogram for construct four – Attitudes towards Nutrition Care construct four 
skewness, n=251 
 
Table 3.3.2. Validity of adapted NUTCOMP questionnaire – comparing the internal consistency of 
the original NUTCOMP questionnaire with the adapted NUTCOMP questionnaire for UK optometrists. 
 

Construct Internal consistency - Cronbach’s ⍺ (number of 
items). 
Original Ball and 
Leveritt (2015) results 

UK optometry adapted 
questionnaire 

1.Confidence in Knowledge about 
Nutrition and Chronic Disease 

0.95 (n = 7) 0.884 (n = 9) 

2.Confidence in Nutrition Skills 0.98 (n = 11) 0.924 (n = 13) 
3.Confidence in Communication 
and Counselling about Nutrition  

0.94 (n = 9) 0.913 (n = 9) 

4.Attitudes towards Nutrition Care 0.88 (n = 8) 0.850 (n = 8) 
Total 0.98 (n = 35) 0.951 (n = 39) 
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3.3.3 Construct One - Confidence in knowledge about nutrition and chronic disease 
The participants reported the most confidence about nutrition and chronic disease relating to ‘guidelines 

for nutrition-related management of ocular health’ with an average score of 3.26 (SD±0.76) out of a 

maximum of 5. Although only 16.28% were ‘aware of any national or professional clinical management 

guidelines which refer to nutritional management as part of ocular health’ and the question indicating the 

least confidence, was regarding ‘the most recently published peer-reviewed evidence regarding nutrition 

and ocular health’ with an average score of 1.71 (SD± 0.87). Figure 3.3.3a visually represents the mean 

and standard deviation for each question within the construct. Most respondents reported being 

somewhat knowledgeable of how different body systems are affected by foods and nutrients (62.40%), 

how nutrients influence development and management of chronic disease (58.14%) and about how an 

individual’s body composition can impact the development of chronic disease (60.94%), the reported 

confidence is less when considering how food and nutrients interact with medications (65.49% not  

 
Figure 3.3.3a Construct One. Average question score and standard deviation  for each 
question. Average score and standard deviation for fully completed sections (n=249) for construct 1. 
The questions are slightly shortened for space. Qu 6 -  How different body systems are affected by 
foods and nutrients. Qu 7 -  How foods and nutrients influence the development and management of 
chronic disease. Qu 8 – How an individual’s body composition can impact on the development of 
chronic disease. Qu 9 – The United Kingdom Eatwell Guide. Qu 10 – Guidelines for the nutrition-
related management of specific chronic diseases. Qu 11 – Guidelines for the nutrition-related 
management of ocular health. Qu 13 – How foods and nutrients interact with medications. Qu 14 – 
The most recently published peer-reviewed evidence regarding nutrition and chronic disease. Qu 15 – 
The most recently published peer-reviewed evidence regarding nutrition and ocular health. 
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confident and not very confident). This could be a reflection of the respondent’s confidence in their 

knowledge of peer-reviewed evidence regarding nutrition, with 82.35% reporting being ‘not’ or ‘not very’ 
confident regarding the interaction with chronic disease and 65.36% reporting being ‘not’ or ‘not very’ 
confident regarding the interaction with ocular health. With regard to guidelines, the confidence of 

knowledge and confidence of awareness is greater with more specific ocular health concerns, with 

35.41% reporting being very or extremely confident. This in turn is less when specific to chronic disease, 

with 12.5% reporting being very or extremely confident and the lowest confidence was when asked about 

the Eatwell Guide in the UK (Figure 1.4) (Public Health England, 2018b) for which only 6.59% were very 

or extremely confident. The majority of respondents (56.81%) were not aware of any national or 

professional guidelines. Of those respondents who reported being aware of lifestyle modification 

guidelines, those produced by The College of Optometrists was stated the most (n=13) closely followed 

by age related eye disease study (AREDS) (n=10), non-specific AMD (n=9) and NICE AMD (n=7), all 

other responses were only reported by one or two people as represented in the word cloud in figure 

3.3.3b. 

 

Figure 3.3.3b Word cloud indicating the frequency of which different guidelines were reported. 
Specific guidelines were reported 55 times with the following break down; College of optometrists  = 
13, AREDS/AREDS 2  = 10, Non-specific AMD = 8, NICE = 7, NHS, Non-specific DED and 
pharmaceutical products = 2, and Optometrists Formulary, DESMOND ETC, Aston University, Royal 
College of Ophthalmologists, Stable sugars, American Academy, Macular awareness, Ocular wellness 
and nutrition society, Macular society, Lifestyle advice for good eye health and RNIB each = 1. 

 
3.3.4 Construct Two - Confidence in nutrition skills 
Interpreting data about height, weight, body composition and biological data (i.e. blood pressure, 

cholesterol levels) against reference ranges were the two questions that scored the highest for the 

participants confidence, each with a mean score of 2.68 and standard deviation of ±1.04 for 

interpreting height, weight and body composition and ±1.07 for interpreting biological data. 

Formulating a meal plan for an individual with chronic disease was the lowest scoring question with a 

mean of 1.50, ±0.78 standard deviation and only 14.38% reporting a positive level of confidence. 

Evaluating change (17.54%) and determining an appropriate food goal (22.04%) also showed low 

levels of confidence. Respondents were more confident to determine a nutrition goal and strategies 

with more than half (51.16%) reporting a level of confidence, slightly less (39.21%) were confident to 
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recommend changes to food choices with regard to chronic illness. Confidence to access the most 

recent published peer-reviewed evidence was low in 55.64% of respondents. 

 

Figure 3.3.4 - Construct Two. Average question score and standard deviation for each 
question. Figures used from fully completed construct two questions, n=245. Qu 16 -Interpret data 
about height, weight and body composition against reference ranges, Qu 17 - Interpret an individual’s 
biological data against reference levels, Qu 18 - Collect information on the food that an individual 
usually eats, Qu 19 - Use the UK Healthy Eating Guidelines, Qu 20 - Determine appropriate food or 
nutrition goals for an individual with chronic disease, Qu 21 - Determine appropriate nutrition goals and 
strategies relating to ocular health, Qu 22 - Formulate a meal plan for an individual with chronic 
disease, Qu 23 - Recommend changes in food choices for an individual with chronic disease, Qu 24 - 
Monitor and evaluate changes over time regarding the food an individual usually eats, Qu 25 - Monitor 
and evaluate how dietary changes influence measures of ocular health, Qu 26 - Maintain clear and 
concise records regarding the nutrition related assessment and advice you provide to individuals, Qu 
27 - Access the most recently published peer-reviewed evidence regarding nutrition and chronic 
disease, Qu 28 - Provide nutrition care that results in improvements in the food that an individual eats. 

 
3.3.5 Construct Three - Confidence in communication and counselling about nutrition 
The mean score for each question within this construct scored higher than construct two. The lowest 

mean score was 2.42 (±1.03 SD) relating to the participants confidence to work with a patient/client 

and identify possible ways to improve the food they usually eat and the highest mean score for a 

question was 3.44 (±0.97 SD) (Figure 3.3.5) relating to maintaining a non-judgmental attitude in 

discussions with patients/clients about the food they eat and only 36.19% were not confident they 

could check a patient’s understanding of the influence of food and nutrition on their health. The 

majority of respondents report somewhat (39.69%) to very (32.68%) confident to demonstrate 

genuine empathy with patients and a similar number report somewhat (38.67%) to very (36.73%) 

confident to maintain a non-judgmental attitude in discussions about food. When considering culture, 

43.08% were somewhat confident they could discuss food and nutrition with culturally appropriate 

language and a similar number, 46.48% reported being somewhat confident they could consider 
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how social, personal, cultural, psychological, and economic factors could affect the food choices of a 

patient. Although many respondents reported they should encourage patients to seek support from  

 

Figure 3.3.5 Construct Three - Average score with standard deviation for each question. Total to 
fully completed construct Three, n = 243. Qu 29 - Clearly describe what patients/clients can expect 
from their discussions with you about food or nutrition. Qu 30- Check a patient’s/client’s understanding 
of the influence of food and nutrients on their health. Qu 31 - Work with patients/clients to identify 
possible ways to improve the food they usually eat. Qu 32 - Demonstrate genuine empathy to 
patients/clients about their food-related experiences and goals. Qu 33 - Maintain a non-judgemental 
attitude in discussions with patients/clients about the food they eat. Qu 34 - Communicate with 
patients/clients about food and nutrition using culturally appropriate language. Qu 35 - Consider how 
personal, social, cultural, psychological, and economic factors may influence the foods that a 
patient/client eats. Qu 36 - Identify individuals who need additional support from other health 
professionals or services regarding the food they eat. Qu 37 - Communicate with other health 
professionals about the discussions you’ve had with patients/clients regarding food. 
 

other professionals, 30.07% were not confident they could identify those who needed further support 

and 36.43% were not confident they could communicate with other professions about the 

discussions they had with a patient regarding nutrition. 
 
3.3.6 Construct Four - Attitudes towards nutrition care 
This construct had the highest mean scores of all of the constructs. Most respondents (n=253) 

believe it is important to eat healthy foods scoring an average mean score of 4.78 (±0.50SD) (see 

Figure 3.3.6). It was reported by 96.11% they should encourage patients to eat well if the topic arises 

with 63.8% strongly agreeing. Less respondents believe they should take every opportunity to 

encourage patients to eat well with 82.66% agreeing and 31.64% agreeing strongly. When asked if it 

is an effective use of their time, 21.40% agree, and a similar number 22.75% strongly agree that 

giving specific nutrition advice to assist those with chronic illness is an effective use of their time. The 
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lowest scoring question was regarding specific nutritional advice to assist with managing chronic 

disease being within the respondent’s scope of practice, with a mean score of 3.10 (±1.23SD) and  

 

Figure 3.3.6 Construct Four – Average mean score and standard deviation for each question. 
Total number of fully completed questionnaires, n=251, Qu 38 - It is important that all individuals 
usually eat healthy foods regardless of age, body weight and physical activity levels. Qu 39 - If the 
topic arises, it is important that I encourage my patients/clients to eat healthy food. Qu 40 - It is 
important that I take every opportunity possible to encourage my patient/clients to eat healthy foods . 
Qu 41 - Encouraging my patients/clients to eat healthy foods is an effective use of professional time. 
Qu 42 - Providing specific nutrition recommendations to my patients/clients that can assist with 
managing their chronic disease is an effective use of my professional time, Qu 43 -  Encouraging my 
patients/clients to eat healthy foods is within my scope of practice, Qu 44 Providing specific nutrition 
recommendations to my patients/clients that can assist with managing their chronic disease is within 
my scope of practice, Qu 45 - It is important that I encourage my patients/clients to seek support from 
other health professionals if I am unable to meet their nutrition-related needs. 

 
33.85% believing specific recommendations is not within their scope of practice. The majority, 

93.75% agree they should encourage patients to seek support elsewhere from other professionals if 

they cannot help. 

 
3.3.7 Nutrition education and training 
With regard to nutrition education, most agreed (n=123, 47.67%) or strongly agreed (n=55, 21.32%) 

that they needed further nutrition education with the majority (n=130, 50.39%) reporting they had 

completed a course (degree, certificate or other non-degree course) that did not include nutrition 

content and 160 (62.02%) reported not having engaged with CPD or CET on the topic of nutrition 

(figure 3.3.7).  
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3.3.8 Associations between groups and constructs 

When comparing the population’s demographics and previous nutrition education and training, there 

was not sufficient evidence to say there was a significant difference between the means of the 

groups (see table 3.3.8a). A statistically significant difference was identified between the means of 

 

Figure 3.3.7 – Pie Chart indicating respondents’ previous nutritional education. Total questions 
answered, n = 248 

 

the groups regarding confidence in knowledge and nutrition and chronic disease with previous 

nutrition education (F(5,232) = [10.926], p <0.01) and CPD (F(1,243) = [11.088], p<0.001), table 

3.3.8a shows other associations identified with previous CPD showing to be the aspect that has 

identified significant differences between groups in each construct. A Tukey post hoc test identified 

the groups with a significant difference within each construct (see figure 3.3.8a-c). The significant 

aspects highlighted by the Tukey test identify the areas with a significant difference to be the 

completion of a degree predominantly focused on nutrition and a level 8 qualification. A positive 

significant correlation of nutrition competence between knowledge, skills, communication and 

counselling, and attitude was identified by a Pearson’s r test (see table 3.3.8b). 
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Table 3.3.8a - Associations between the workforce’s confidence and attitude scores with regard 
to demographics and education. 

 
Construct Association with education and demographics 
1. Confidence in knowledge 
about nutrition and chronic 
disease (ANOVA) 

Age not significant, p = 0.521 
Gender not significant, p = 0.736 
Previous CPD (F(1,243) = [11.088], p = 0.001) 
Previous nutrition education 
and training 

(F(5,232) = [10.926], p<.001 

Qualifications not significant, p = 0.192 
Numbers of years in current 
profession 

not significant, p = 0.963 

2. Confidence in nutrition 
skills (ANOVA) 

Age not significant, p = 0.604 
Gender not significant, p = 0.806 
Previous CPD (F(1,240) = [9.217], p = 0.003) 
Previous nutrition education 
and training 

(F(5,230) = [3.802], p = 0.003) 

Qualifications not significant, p = 0.054 
Number of years in current 
profession 

not significant, p = 0.884 

3. Confidence in 
communication and 
counselling about nutrition 
(ANOVA) 

Age not significant, p = 0.185 
Gender not significant, p = 0.816 
Previous CPD (F(1,239) = [4.952], p = 0.027) 
Previous nutrition education 
and training 

(F(5,227) = [5.112], p ,.001) 

Qualifications (F(2,239) = [4.307], p = 0.015 
Number of years in current 
profession 

unable to test 

4. Attitudes towards nutrition 
care (Kruskal-Wallis) 

Age not significant, p = 0.492 
Gender not significant, p = 0.965 
Previous CPD (H(1) = 8.959, p = 0.003) 
Previous nutrition education 
and training 

(H(5) = 11.516, p= 0.042) 

Qualifications not significant, p = 0.279 
Number of years in current 
profession 

unable to test 
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Figure 3.3.8a Tukey post hoc analysis between ‘Confidence in knowledge about nutrition and chronic 
disease’, and nutritional education. A significant difference was identified by the ANOVA test between these 
groups. The results of the Tukey analysis are shown. Each group is shown in each circle. The linking lines 
indicate the group means that are statistically different alongside the p value for each pairing. 

 

 
Figure 3.3.8b Tukey post hoc analysis between ‘Confidence in nutrition skills’, and nutritional education. 
A significant difference was identified by the ANOVA test between these groups. The results of the Tukey 
analysis are shown. Each group is shown in each circle. The linking lines indicate the group means that are 
statistically different alongside the p value for each pairing. 
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Figure 3.3.8c Tukey post hoc analysis between ‘Confidence in communication and counselling about 
nutrition’, and nutritional education. A significant difference was identified by the ANOVA test between these 
groups. The results of the Tukey analysis are shown. Each group is shown in each circle. The linking lines 
indicate the group means that are statistically different alongside the p value for each pairing. 
 

Table 3.3.8 b Pearson’s r scores comparing each construct. 
 Construct 1 Construct 2 Construct 3 Construct 4 
Construct 1 - - - - 
 - - - - 
Construct 2 p < .001 - - - 
 r (236) = 0.68 - - - 
Construct 3 p < .001 p < .001 - - 
 r (233) = 0.56 r (230) = 0.71 - - 
Construct 4 p < .001 p < .001 p < .001 - 
 r (240) = 0.35 r (237) = 0.39 r (237) = 0.45 - 

 
3.3.9 Associations between different professionals 
The NUTCOMP questionnaire has been used in other studies reporting the mean scores for each 

construct allowing for the results of the UK optometric workforce to be compared to other 

professions. Figures 3.3.9a to 3.3.9e compare the optometry results from this NUTCOMP 

questionnaire to the results for psychologists, physicians, speech therapists and dietitians. 
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Figure 3.3.9 a-e Comparing the mean scores (rounded to the nearest whole number) for optometrists 
and other professions for each construct and the NUTCOMP questionnaire as a whole. * Speech 
therapists and dietitians (Ball and Leveritt, 2015), ** Physicians (Al-gassimi et al., 2020) and *** psychologists 
(Nayda et al., 2021). 
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3.4 Discussion 
The UK optometric workforce’s highest scoring construct was regarding their attitude towards 

nutrition care and was similar to psychologists (Nayda et al., 2021), physicians (Al-gassimi, et al. 

2020) and dietitians (Ball and Leveritt, 2015). The majority of optometrists agree it is important for 

their patients/clients to eat healthy and for them to encourage such behaviour at every opportunity, 

that it is an effective use of professional time, although the confidence that it is within their scope of 

practice, is the area of the construct where their confidence reduces. The mean scores for this 

construct were the only construct results that were not normally distributed, instead the results were 

left-skewed indicating a similar mindset within the population surveyed. In all three other constructs 

the mean scores were lower, more similar to speech therapists (Ball and Leveritt, 2015) and 

psychologists (Nayda et al., 2021) than dietitians (Ball and Leveritt, 2015) and physicians (Al-

gassimi, et al. 2020), this is to be expected with dietitians in view of diet and nutrition training being 

mandatory for qualification (Nayda et al., 2021), although Aldubayan et al., (2021) report nutritional 

courses are optional in medical schools in Saudi Arabia. The results of this study indicate education 

is the key aspect affecting participants confidence in their skills, knowledge, and communication and 

counselling about nutrition, with previous CPD, and nutrition education and training being the 

demographics with a significant association to each construct (table 3.3.8a) in particular completing 

a degree predominantly focussed on nutrition (Figure 3.3.8a-c), regardless about how long it has 

been since a participant completed their degree (table 3.3.8a).  

 

It is an optometrist’s responsibility and a mandatory requirement of registration to complete CPD 

(before 2022 optometrists registered with the GOC had to complete CET, this was changed to CPD 

since 2022). The CPD requirements include acquiring 36 CPD points over a three year period with a 

minimum of six points in each year (The College of Optometrists, https://www.college-

optometrists.org/professional-development/continuing-professional-development-cpd/introduction-to-

cpd (Accessed 3rd August 2022))The points must be spread across four core domains; 

Professionalism, Communication, Clinical Practice and Leadership & Accountability and an extra fifth 

speciality domain for those who hold a speciality registration such as independent prescribing 

(General Optical Council, 2022a). These domains do not specify modified lifestyle advise or 

government initiatives directly, although the clinical practice domain specifies ‘Keep your knowledge 

and skills up to date’ (General Optical Council, 2022a) which could be seen to include modifiable 

lifestyle advice as well as many other developments within the profession. Optometrists must also 

remain up to date with best practices, although the results of this study indicate the majority of those 

who responded to the questionnaire were not aware of professional guidelines relating to nutrition 

and not confident about the most recent published peer-reviewed evidence regarding nutrition. This 

is a similar outcome to other papers regarding lifestyle advice by optometrists in the UK which 

reported that most supplements recommended in their study did not comply with the results of the 

AREDS/AREDS2 (Lawrenson and Evans 2013). Downie et al.(2016) reported that optometrists 
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accessed more CET and industry-sponsored education than peer-reviewed journals. In this study 

only 37.25% had completed CET on the topic of nutrition.  

 

Sixty nine percent of optometrists reported they would benefit from further nutrition education and 

not many had engaged with nutrition specific CET programmes before, and no one mentioned the 

HLOP framework with the potential Royal Society for Public Health (RSPH) level 2 Understanding 

Nutritional Improvement qualification (RSPH, 2019). These findings indicate the importance to create 

a suitably tailored modifiable lifestyle course to actively engage optometrists. 

 

The results are important to the optometry profession considering the ageing population and the 

government’s position regarding prevention of non-communicable diseases with modifiable lifestyle 

changes. Identifying the current confidence and competence of the profession in addition to the 

attitude towards providing nutrition advice within optometric practice will help determine the future of 

the profession. Positive attitudes towards nutrition advice within optometric practice were identified in 

construct four with non-normally distributed data showing positive skewness towards agreement with 

attitudes regarding nutrition care (figure 3.3.2) as shown in other studies with other professions 

(figure 3.3.9d) (Ball and Leveritt, 2015; Al-gassimi et al., 2020; Nayda et al., 2021). The lowest 

scoring construct was ‘confidence in knowledge about nutrition and chronic disease’ which suggests 

the desire to support patients with modifiable lifestyle changes is present but the confidence in 

knowledge is currently not at desired level.  

 

3.4.1 Limitations 
Limitations of this study include response rate, self-selection and understanding why the 

optometrists who participated in the NUTCOMP questionnaire have not sought further education 

before, considering the HLOP programme and many previous CET articles. Although the response 

rate cannot be stated, the population of participants was a similar demographic to the optometry 

population at the time of the questionnaire. As with voluntary questionnaires, self-selection bias can 

lead to skewed results, with people potentially over reporting their competence and confidence, 

although the results are similar to those achieved by Ball and Leveritt (2015) for speech therapists, 

therefore self-selection bias may not be a concern with the results. In view of these results a further 

study into the enablers and barriers to giving lifestyle advice would be beneficial.  

 

The response rate of this study cannot be stated because of the manner in which the questionnaire 

was delivered and there is not an official record of every person within the optometric workforce. The 

number of submitted questionnaires (partial and fully completed) was 259 which is similar to other 

lifestyle-based questionnaires in optometry and other professions, 160 (Douglas et al. 2019), 206 

(Keaver et al. 2018), 206 (Zhang et al. 2020) , 214 (Ly et al. 2017), 283 (Downie and Keller, 2015), 

288 (Brûlé et al. 2012), and 317 (Downie et al. 2016). At the time the questionnaire was distributed, 
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16679 fully qualified optometrists were registered with the GOC (GOC, 2022) and the College of 

Optometrists randomly selected 1000 members to receive the questionnaire invite directly. A paper 

by Lorencatto et al. (2019) was also distributed by The College of Optometrists and a random 

sample of 1200 members was used, they reported a 34% (n=408) response rate. To review the 

representativeness of the results, 231 participants responded as optometrists when asked about 

their profession, role, or occupation and this equates to 1.38% of optometrists registered with the 

GOC in the UK at the time the survey was open. This value is lower than the calculated sample sizes 

for the UK optometric population and lower than the figures achieved by Lorencatto et al. (2019).  

 

Due to the voluntary nature of the questionnaire, it is affected by non-response bias and self-

selection bias and so the responses acquired may not be representative of the entire population of 

optometrists, although the registered speciality data reflects the frequencies of the optical population 

registered at the time of data collection. 

 

3.4.2 Questionnaire validity 
The results for the Cronbach’s alpha identified good reliability of each construct including those with 

additional questions and the whole questionnaire. Constructs one and two had additional questions 

and the resulting Cronbach’s alpha was lower (see table 3.3.2) than those reported by Ball and 

Leveritt (2015) which could suggest a reduction in validity of the construct with the extra questions, 

although the Cronbach’s alpha result was reduced for all constructs and overall compared to the 

original Ball and Leveritt (2015) results, indicating the reduction cannot automatically be attributed to 

the additional questions. All of the Cronbach’s alpha results for this study are within acceptable 

levels as discussed by Streiner (2003) of a minimum of 0.80 for basic research and a maximum of 

0.90, after which redundancy is suggested, therefore the reliability of the adaptations is confirmed. 

 
3.5. Conclusion 
This study indicates that the majority of optometrists agree they should encourage their patients to 

eat well, including providing specific nutrition recommendations. They also agree it is within their 

scope of practice and an effective use of professional time.  
 

When considering providing specific nutrition recommendations in relation to managing chronic 

disease the results were divided. The current self-perceived confidence regarding nutrition and 

lifestyle advice shows that few consider themselves to be confident or extremely confident and the 

majority agree they feel they need further nutrition education. Given the scope of practice is 

increasing, optometrists are in a good position to provide information to a range of patients and 

discussing modifiable lifestyle changes is within the GOC optometry standards, investing in the 

profession to improve confidence and competence to deliver advice in this manner is important. With 

CPD and CET previously being available, the HLOP course and an apparent increase in nutrition 
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content in undergraduate courses, it is important to also identify the barriers to delivering advice in 

practice that are not competence based. 
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Chapter 4 - A Delphi analysis of a proposed educational intervention regarding nutrition and 
lifestyle changes within UK optometric practice. 
 
4.1 Introduction  
Building on previous chapters, the gap in the UK optometric workforce’s knowledge and confidence 

regarding nutrition skills to assist and support their patients/clients was clearly identified and 

contextualised by the NUTCOMP questionnaire detailed in Chapter Three. Chapter Three also 

identified a clear desire within the participants for further education and training, with current 

offerings not being accessed by many. To address this educational need, the learning requirements 

of the profession to achieve an increase in confidence regarding nutrition, and the best 

methodologies to deliver an educational event to meet those requirements must be accurately 

investigated. 

 

Mogre et al. (2016) completed a systematic review regarding educational investigations to improve 

nutrition competencies of healthcare professionals. In this study they identified the importance to 

choose ‘interventions, which are educationally and clinically relevant to the needs of participants.’ 

(Mogre et al., 2016). Therefore, to design an educational intervention best suited to the optometrists 

registered in the UK, a recognised and robust approach and strategy to identify the consensus 

regarding the educational needs of the profession is required. Nominal Group, Delphi Analysis and 

Consensus Development Conference are all accepted consensus methodologies commonly adopted 

to solve problems relating to workforce needs in medicine and healthcare (Fink et al., 1984; Jones, 

1995; Bourrée et al., 2008; Manera et al., 2019) 

 

4.1.1 Delphi Analysis 
The Delphi Analysis is a technique used for developing professional guidance (Jünger et al., 2017) 

which has been widely used in healthcare and medicine to collect and analyse information to 

produce immediate solutions to problems (Fink et al., 1984) for many years, with over 1000 projects 

reporting using this methodology (de Meyrick, 2003). Delphi Analysis is an iterative multistage 

process that acquires an anonymous group consensus (Hasson et al., 2008). The original Delphi 

technique was developed in the 1950’s by Norman Dalkey and Olaf Helmer (de Meyrick, 2003; 

Yousef, 2007; Barrett and Heale, 2020), in 1966 Helmer-Hirschberg reported the Delphi technique to 

be useful in the compilation of a large number of ideas for possible educational innovations, allowing 

an anonymous consensus to be determined about elements of a proposed educational event 

(Helmer-Hirschberg, 1966). Delphi Analysis utilises multiple rounds of questionnaires, in which six to 

eleven participants (Waggoner et al., 2016) complete independently of each other, allowing this 

technique the potential to reach a large population and preventing participants from having their 

opinions potentially influenced by other participants (Barrett and Heale, 2020).  
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4.1.2 Nominal Group  
The Nominal Group technique involves participants independently generating a list of ideas which 

are then shared and discussed with the group, before being ranked in a structured manner led by a 

facilitator (Black et al., 1999; Halcomb et al., 2008; Manera et al., 2019; Timmermans et al., 2022). It 

is comprised of four sections; generating ideas, recording of ideas, evaluation and group discussion, 

and scoring (Horton, 1980; Vermandere et al., 2013; Timmermans, et al., 2022). The generating 

ideas section involves each participant in the group (usually seven to ten participants) (Horton, 1980) 

writing down their individual ideas in a set time limit (Horton, 1980; Vermandere et al., 2013; Manera 

et al., 2019; Timmermans et al., 2022). The recording of the ideas uses a round robin style 

methodology with each participant telling the chairperson one of their ideas until all ideas have been 

collated in one place, this is done without discussion (Horton, 1980; Vermandere et al., 2013; 

Manera et al., 2019). The free group discussion (Horton, 1980; Vermandere et al., 2013) section 

then allows each idea to be discussed with the group (Horton, 1980; Manera et al., 2019). The final 

section involves each participant being asked to rank their top third of ideas on individual cards 

which are in turn collected together and the individual rankings are collated to give an overall ranking 

of the ideas (Horton, 1980; Manera et al., 2019). The individual generation of ideas and ranking can 

reduce the effect of bias from participants with dominating ideas (Manera et al., 2019). It is important 

for the chairperson to remain neutral and not bias the discussion (Timmermans et al., 2022).  

 

4.1.3 Consensus Development Conference 
The Consensus Development Conference brings participants together in an open meeting to listen 

to evidence before reaching a consensus (Black et al., 1999). This technique does risk a bias due to 

potentially ‘overly vocal’ participants (Waggoner et al., 2016) and does not allow for private decisions 

but it is reported to promote ‘dialogue, debate and discussion’ (Halcomb et al., 2008). Waggoner et 

al. (2016) developed guidelines for a Consensus Development Group, advising between eight to 

twelve experts with appropriate rigorous statistical analysis suited to the research question.  

 

4.1.4 Post event feedback 
Another approach to create an event people wish to attend would be to first create an event from the 

research already available, and then ask for post-event feedback with which to improve the event for 

the future. Mogre et al. (2016) completed a realist synthesis of educational interventions and 

reported different methods of educational interventions in nutrition care and how they affected a 

clinician’s knowledge, confidence, and practice in nutrition. They reported interventions that 

increased knowledge alone, did not always change behaviour and some interventions changed 

behaviour without significantly increasing knowledge (Mogre et al., 2016). Work by Ockene et al. 

(1995) focused on patient-centred counselling, reported no significant change in participants 

knowledge, although it did report an increase in counselling skill confidence. The approach 

employed by Ockene et al. (1995) contained various methods of interventions. Mogre et al. (2016) 
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also reported the use of multiple educational methods in most of the studies they reviewed, these 

findings were agreed by McDonnell and Crehan (2012). Bullock et al. (2020) suggested using 

evidence from rapid evidence synthesis that events with multiple methods are more likely to have an 

impact. These are some of the methods reported to be beneficial for an education event or for 

measuring clinical practice regarding nutrition or healthcare workers; 

• Observing superiors/opinion leaders modelling care (Mogre et al., 2016; Forstlund et al., 

2021) 
• Enabling a change to a clinicians’ working environment (Mogre et al., 2016) 
• Technology-based learning (Benjamin et al., 2008; Mogre et al., 2016). Although 

Forstlund et al. (2021) reported the evidence was very low with regards the effects of 

interactive educational meetings.  
• Specific, locally relevant resource materials and tools. (Moger et al., 2016) 
• Non-traditional teaching methods (Bullock et al., 2014; Mogre et al., 2016; Gocuk et al., 

2021) 
• Patient examination (Shah et al., 2007; Shah et al., 2010; McDonnell and Crehan, 2012) 
• Clinical record review/discussion (Shah et al., 2007; Shah et al., 2010; Bullock et al., 

2014) 
• Educational meetings (Forstlund et al., 2021) 

Designing an educational intervention in this manner could lead to a very expensive, extensive 

programme that does not meet the needs of the optometric workforce. This could be rectified with 

feedback but there is a risk of losing future participants following a negative response to the first 

event. 

 

The aim of this section of the thesis was to investigate the preferred method of knowledge 

acquisition for the UK optometry profession regarding nutrition and lifestyle modification advice using 

a consensus method. 

 

4.2 Methodology 
4.2.1. Consensus Methodology 
Ethical approval for this study was applied for in October 2021, when the UK was in the grip of the 

COVID-19 pandemic and face-to-face interaction was restricted. This affected the choice of 

consensus development method that could be used.  

 

As stated in section 4.1.4 post-event feedback has potential flaws and was not a method of choice. 

In view of the COVID-19 pandemic forcing a potential event to be accessed on-line, the preferred 

event design might not have been possible and therefore the post-event feedback could have been 

adversely affected and not given a full picture of the participants’ requirements. 
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In view of the need to move the research to investigate the preferred method of knowledge 

acquisition on-line, the other three types of group consensus needed to be evaluated as an on-line 

tool. In their original forms the Nominal Group technique and Consensus Development Conference 

both have an element of face-to-face interaction, therefore it was necessary to see if either of these 

techniques had been used in an on-line manner and how that compared to the original design. 

 

A literature search using terms; ‘nominal group technique’ AND ‘messaging app’, ‘nominal group 

technique’ AND ‘Voice over IP VoIP Technology’, ‘nominal group technique’ AND ‘cloud based video 

conferencing tool’, ‘nominal group technique’ AND ‘communication software’, ‘consensus 

development conference’ AND ‘messaging app’, ‘consensus development conference’ AND ‘Voice 

over IP VoIP technology’, ‘consensus development conference’ AND ‘cloud based video 

conferencing tool’, and ‘consensus development conference’ AND ‘communication software’ 

identified102 potential papers. After removing duplicates and those unrelated to the use of on-line 

platforms for consensus methods, only one paper remained.  

 

Werner et al. (2014) reported six out of ten participants of an on-line consensus conference 

completed a questionnaire evaluating the conference. Only three of the six who responded had 

participated in a traditional face-to-face consensus conference and of those two, one ‘rated online 

consensus conferences to be generally equivalent to face-to-face conferences’ (Werner et al., 2014 

p854) and one with prior experience of face-to-face consensus conferences ‘stated he would have 

preferred a face-to-face consensus conference’ (Werner et al., 2014 p854). With such small 

numbers in this pilot study there was not enough evidence to support modifying a consensus 

development conference to be on-line, or the nominal group technique to be delivered on-line. 

 

The Delphi Analysis was a suitable method to acquire consensus, with previous use on-line multiple 

times, and accepted to be used in guideline development in healthcare (McMillan et al., 2016), it has 

the ability reach a large audience geographically, and is the only technique that allows anonymity 

(Kenney et al., 2005; Barrett and Heale, 2020). Although social desirability risk is usually an aspect 

for more sensitive topics, for example illicit drug use (Tourangeau and Yan, 2007), some 

professionals may feel there is a risk of disclosure if they report they are not competent or confident 

in an area of professional knowledge and others may be tempted to self-promotion and over-report 

their confidence and competence, therefore anonymity has the potential to encourage participation 

and improve truthful answering (Booth-Kewley et al., 2007). It would also prevent a potential bias 

from a dominating opinion within a group discussion. When considering the strengths of a Delphi 

Analysis and the social restrictions in place at the time, the Delphi Analysis was therefore the 

consensus method of choice for this study. 
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To investigate whether a Delphi Analysis regarding optometry had previously been conducted, a 

literature search combining ‘Delphi’ AND ‘optometry’ was performed and from this search, seven 

relevant papers were reviewed. None of these papers were regarding nutrition and lifestyle changes, 

education, and optometry. This concluded a Delphi Analysis regarding optometry, nutrition and 

lifestyle changes, and education would be an original piece of research. 

 

4.2.2 Sample 
All consensus methods require a group of experts regarding the topic of discussion as well as 

potential consumers if possible (Fink et al., 1984). There is no classification for the selection of 

experts for a Delphi Analysis (Phillips et al., 2014; McMillan, et al. 2016). The area of discussion for 

this Delphi Analysis is appropriate educational interventions regarding nutrition and lifestyle 

modifications for qualified optometrists in the UK and therefore UK registered optometrists are to be 

considered the experts in the way they prefer to learn. These are also the same people who would 

be the consumers of the intervention that the results from this Delphi Analysis will aid to develop. 

Therefore, the whole population of registered optometrists are the potential total or overall population 

for this study. Other studies have also included the whole population of a profession as their experts. 

This Delphi Analysis involves experience of CET which was disrupted in March 2020 due to the 

COVID-19 pandemic, therefore, to allow for the participants to have had a varied CET experience, 

optometrists registered with the GOC after December 2018 were excluded. 

 

The sampling method used in Chapter Three for the NUTCOMP questionnaire proved very 

successful with 259 respondents from all channels and 140 from personal, direct emails to the 

LOCs, OW and personal contacts. There is not an accepted criterion for a response rate for a Delphi 

Analysis (Phillips et al., 2014; McMillan et al., 2016) and looking at other papers the values can 

range from five to 744 (Fiander and Burns, 1998; Murphy et al., 1998; Alexander and Kroposki, 

1999; Onwuteaka-Philipsen and Van der Wal, 2001; Reetoo et al., 2005; Rayner et al., 2011; 

Dreesen et al., 2013; Vermandere et al., 2013; Phillips et al., 2014; van der Maaden et al., 2015; 

Cooper et al., 2017; Davey et al., 2017). Hogarth et al. (1978) reported a group of eight to twelve 

members leads to group validity and close to optimum results in most cases.  

 
4.2.3 Questionnaire design 
The questionnaire tool used in the Delphi Analysis, was formulated using items reported in papers 

which investigated educational interventions focused upon nutrition and primary care teams. 

Forsetlund et al. (2021) published a Cochrane review identifying multi-factor approaches to 

educational events could positively influence the effects of the intervention and this was supported 

by other papers, for example Ockene et al. (1995), Levy et al. (2011), McDonnell et al. (2012), Ray 

et al. (2012), Dacey et al. (2013), Mogre et al. (2016) and Bullock et al. (2020). Levy et al. (2011) 

reported a practical based education programme for staff at all levels in primary care to discuss 
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nutrition with patients, to be beneficial to all staff involved. The programme reported by Levy et al. 

(2011) included an overview of nutrition, speaking to patients about nutrition, meal planning and 

nutrition self-management using hands-on training, props, visual aids, and experiential learning 

instead of didactic lectures (Levy et al., 2011). Ray et al. (2012) also reported a positive impact of a 

multi-factor workshop including lectures, demonstrations, simulations, and small interactive practical 

sessions. This finding was also reported in the Ockene et al. (1995) paper, in which there was a 

positive response to a training programme where half of the programme was centred on learning 

counselling and dietary assessment skills. Dacey et al. (2013) reported an increase in knowledge 

following their educational interventions including lectures, didactic sessions, and discussion 

sessions as well as optional interactive exercise sessions, although there was no significant increase 

in confidence to discuss weight management with patients. Other styles of CPD can include personal 

research (although Alnahedh et al. (2015) reported that optometrists’ have trouble identifying high 

quality evidence), clinical audit (which Gocuk et al. (2021) investigated as an educative tool and 

reported that it improved documentation of AMD care delivery), and case-based peer discussion 

(which has also been reported to improve knowledge and reduce professional isolation (Bullock et 

al., 2014)). From these papers it is apparent there are many styles of learning and potentially 

including multiple styles will improve the educational outcome of an intervention. The final 

questionnaires for round one and two (see Appendix 4.2.3a and 4.2.3b) were created from the 

information acquired from these papers and personal experience of CET. 

 

Following ethics approval from the Aston University LHS REC (REC ID 1841) round one of the self-

designed Delphi Analysis was hosted by Microsoft Forms and distributed to optometrists in the UK. 

Participant recruitment was conducted by direct invitation through personal contacts of the research 

team, LOCSU and OW. An email containing an invite to participate in the research, participant 

information sheet (PIS), and consent information (see Appendix 4.2.3c and 4.2.3d) were distributed 

to the afore mentioned groups. The email invite asked a potential participant to send an email to the 

research group if they wish to participate. A reply was sent with the link to the questionnaire, the PIS, 

and the consent. The initial section of the questionnaire contained #click through"!consent. Round 

one of the Delphi Analysis (see Appendix 4.2.3a) was planned to be open for two weeks in August 

2022, although on sending the invites via the LOCSU, many LOCs advised they send monthly 

newsletters at the start of each month, therefore with ethical approval, round one of the Delphi 

Analysis was extended to three weeks to allow those who received the information at the start of the 

month time to participate. Initially it was planned for there to be a week for data analysis and 

confirmation of the questions for the second round of the Delphi Analysis before round two was sent 

to the provided email addresses on the 11th of September 2022 with a further two weeks to complete. 

During this period Queen Elizabeth II passed away and corporate communications were stopped out 

of respect, therefore round two of the Delphi Analysis was delayed until after the state funeral of 

Queen Elizabeth II. This further extension was also agreed to by the ethics committee. The 
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questionnaire was anonymous and so a reminder email was sent to all participants one week after 

the initial round two questionnaire email was sent, thanking those who had participated and asking 

those who had not responded to respond before the closing date (see figure 4.2.3). 

 

The request to participate in the Delphi Analysis resulted in eight responses with 100% of 

participants engaging in both rounds of the Delphi Analysis process. These numbers are within the 

acceptable response rate for a Delphi Analysis of eight to twelve experts (Hogarth, 1978) although it 

is on the lower end of acceptable responses. In view of this, ethics approval was sought and given 

for a validation questionnaire of the original Delphi Analysis. The design of the validation 

questionnaire (see Appendix 4.2.3f) was an amalgamation of the two rounds of the original Delphi 

Analysis with the explanation of the consensus reached by the original group given as per round two 

of the original Delphi Analysis. A confirmatory validation single round cycle of Delphi Analysis was 

undertaken to review the results of the original Delphi Analysis rounds and add further insight when 

opinions were divided in the original Delphi Analysis rounds. This Delphi Analysis validation was 

delivered via personal contacts of the research team. This Delphi Analysis validation was open for 

three weeks from 1st of February 2023 to 21st February 2023. The data from all three 

questionnaires were analysed and used to design an educational interaction.  

 

4.2.4 Definition of consensus 
The questions within the Delphi Analysis were mostly nominal with participants ranking multiple 

answers in an order of preference or selecting one option from a multiple choice. There is not a 

single gold standard methodology agreeing to a set definition of consensus for a Delphi Analysis 

(Myint et al., 2010; Niederberger and Spranger, 2020) and many papers do not define a consensus 

level pre-priori. To define a consensus with nominal data other papers have used an arbitrary 

percentage cut-off from 50% (Stewart et al., 1999) through 66.6% (Myint et al., 2010) to 70% (de 

Viliers et al., 2005; Cooper et al. 2017; Veugelers et al., 2020) or higher (Stewart et al., 1999). An 

alternative manner to determine consensus is to discard the lowest 30% when ranking options. For 

this Delphi Analysis the consensus level was decided to be 70%, this cut-off was decided as it is the 

general consensus found in the published literature.  
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Figure 4.2.3. Delphi Analysis Methodology Flow Chart – The process of the Delphi Analysis 
comprising of two rounds, indicating each stage and timeline.
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4.3 Results 
Data were collated and analysed using Numbers Software (version 10.1 for Macs). A total of eight 

participants completed both rounds one and two of the original Delphi Analysis with frequencies and 

percentages calculated for all results submitted. The Delphi Analysis validation was completed by 13 

participants and these results were used to validate the original Delphi Analysis Rounds and inform 

consensus, if consensus was not met in the original Delphi Analysis Rounds, figure 4.3 indicates 

 

 

Figure 4.3 Timeline for the Initial Two Rounds of Delphi Analysis and Validation Questionnaire  
- Indicates the relationship of the three questionnaires within the educational methods enquiry (Delphi 
Analysis Round One, Delphi Analysis Round Two and Validation Questionnaire). The number of 
participants is shown in each section. The participants for both rounds of the Delphi Analysis are the 
same and the Validation Questionnaire are different to the participants of both rounds of  the Delphi 
Analysis.  

 

relationship between the three questionnaires (Delphi Analysis Round One, Delphi Analysis Round 

Two and Delphi Analysis Validation). All participants were optometrists registered to work in the UK 

before January 2019.  

September 
2022 

February 
2023 

August 
2022 

Delphi Round 1 
 

n=8 
 Delphi Round 2 

 
n=8  

 

Education  

Event  

Design 

Validation 

Questionnaire 

n=13 



N.J.Milhench,  DOptom Thesis, Aston University  2023 
 

   
 

- 95 - 

4.3.1 Delphi Analysis Round One  
 

 

Figure 4.3.1.a Duration participants were qualified in Delphi Analysis Round One – Duration of 
qualification was asked in five-year groupings from 0-5 years to more than 50 years. The data 
represented shows the durations for which there was a response. 

 

In total eight optometrists responded to round one and the majority of respondents had been 

qualified for 31-35 years (see figure 4.3.1a). When asked about differing methods of learning, 

participants ranked the six options in order (represented in figure 4.3.1.b), these rankings were 

scored with first place receiving a score of one and sixth place receiving a score of six, the averages 

of these scores are shown on the chart and the modalities are listed in order of preference. It was a 

unanimous response regarding the benefits of hearing from a multidisciplinary team with all 

participants wishing to hear from other professionals regarding nutrition and emotional support. A 

majority of respondents (n=7, 87.5%) would be prepared to work with/support external groups 

relating to lifestyle changes with the other participant being unsure. When asked about the types of 

literature they would find beneficial to refer to after the event, patient information leaflets were the 

most popular with all participants requesting them, the results for the other types of literature are 

shown in figure 4.3.1.c. 

 

With the pre-priori consensus level set to 70%, if three or more people disagreed with the statement 

it would not meet the consensus. A consensus was found for the following opinions, the benefit of 

hearing from a multidisciplinary team, a request for patient information leaflets and an example of  
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Figure 4.3.1.b Order of preference of learning methodologies in Delphi Analysis Round One - 
The rankings of each learning methodology, showing the percentage of responses for 1st to 6th choice. 
The overall average position is written in brackets after each modality. 

 

  
Figure 4.3.1.c Percentage of respondents for each type of literature relating to educational event – 
Results from Delphi Analysis Round One (total n=8) 
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consultation questionnaires as forms of post-event literature, and being prepared to work 

with/support external groups relating to lifestyle changes. Regarding the preference of methods of 

learning, consensus was achieved with peer discussion in the top three for 87.5% (n = 7) and 

practical demonstration and participation in the top three for 75% (n = 6), the next highest scoring 

method was assessing a standardised patient in a practical workshop. Assessing a standard patient 

in a practical workshop was within the top three for only 50% (n = 4) of participants and therefore did 

not reach the consensus level. Round Two asked more details about each section to investigate 

further about the optometrists’ responses. 

 

4.3.2 Delphi Analysis Round Two 
In round two, all eight participants responded giving a 100% response rate. Peer discussion was the 

most popular learning method and in round two, participants were not in agreement regarding the 

manner in which to access and attend a peer discussion. Half (n = 4) of the participants indicated a 

preference for an in-person peer discussion and 37.5% (n = 3) would prefer an on-line event, one 

person did not respond. A practical demonstration was the second most popular choice of learning 

method and in round two the participants were almost unanimous (n = 7, 87.5%) that they would 

prefer professional patients to assess rather than participants of the educational event to volunteer 

to be assessed. The biological data and nutritional support the participants thought they would 

benefit from observing as part of a practical demonstration is shown in figure 4.3.2.a. Regarding 

assessing a standardised patient in a practical workshop most respondents (n = 6, 75%) preferred to 

see a different patient at the start to the end of the educational event, one participant preferred to re-

assess the same patient and one participant did not want to assess a standardised patient. The 

clinical vignette had a similar result with half (n = 4) of the respondents preferring to complete a 

clinical vignette before the event and a different one after the event, of the remaining participants 

three (37.5%) preferred to complete a clinical vignette after the event and one (12.5%) would prefer 

to complete one before the event only. All participants were unanimous in the mode of delivery of a 

clinical vignette, preferring a downloadable copy sent via email. A presentation was the fifth 

preferred learning method in round one, and in round two a majority of participants (n=6, 75%) would 

prefer to attend a presentation on-line rather than in person (n=1, 12.5%) and one person did not 

respond. The least preferred method of learning in round one was a private clinical audit with half of 

all respondents placing it in sixth position, when asked if they would be prepared to carry out a 

clinical audit in round two, most (n=7, 87.5%) indicated they were prepared to carry out a private 

audit of their records before and after the educational intervention of less than 11 clinical records 

(n=5, 62.5%). In round one all participants agreed it would be beneficial to hear from a 

multidisciplinary team and in round two the participants indicated which specialists they wanted to 

hear from (see figure 4.3.2.b). All participants wanted literature to refer to after the educational event 

and in round two the form of that literature was enquired about. Table 4.3.2 shows how the 

participants would prefer to receive the literature. When asked about collaborating with external  
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Figure 4.3.2.a Percentage of respondents for each type of biological data and nutrition support 
as part of a practical demonstration – The results obtained from Delphi Analysis Round Two, total 
population, n = 8. 

 

 

Figure  4.3.2.b Percentage of respondents wishing to hear from each specialist in a multi-
discipline presentation at the educational event. Results from Delphi Analysis Round Two, total 
population, n = 8. 
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groups to support patients regarding lifestyle changes the form of that collaboration was not agreed 

upon in the second round. ‘Sign posting to external groups’ had the most responses (n=3, 37.5%), 

all other options (allowing support groups access to premises for group meetings when clinics aren’t 

happening, allow a support worker to use a spare clinic room to offer advice to patients at the time of 

their appointment, all of the above, and ‘other’ (the other response was ‘live support from support 

worker online through zoom or similar’)) had one (n=1, 12.5%) respondent each. 

 
Table 4.3.2 The format participants reported they would like to receive literature after the educational 
event. Results from Delphi Analysis Round Two, total population, n = 8.  

Hard copies 
to take away 

A link for 
downloadable 
copies 

Both a 
downloadable 
link and hard 
copies 

I prefer not to 
receive this 
type of 
literature 

Patient 
Information 
Leaflets 

0% 25% 75% 0% 

Posters 62.5% 37.2% 0% 0% 

Consultation 
Questionnaires 

12.5% 62.5% 25% 0% 

Reference List 0% 100% 0% 0% 
 The numbers in bold highlight the most common choice for each type of post-event literature. 

 

In round two a consensus was found that the third-place educational event, ‘seeing a standardised 

patient’ was desirable for 87.5% (n = 7), and of the seven who wished to see a standardised patient, 

71.4% (n = 5) would rather see two different standardised patients. A clinical audit was the least 

popular approach for learning in round one although no respondents reported that they would not be 

prepared to carry out a clinical audit with 87.5% (n = 7) confirming they would. However, a 

consensus was not reached regarding the number of records to audit. Peer discussion was the most 

preferred method of learning although a consensus could not be reached in the manner to 

participate in a peer discussion. A consensus was reached for professional patients to participate in 

the practical demonstrations instead of participants of the event and for blood pressure and blood 

glucose to be part of the practical demonstration.  A consensus was also reached for completing a 

clinical vignette via email although not when or how many to complete, and an on-line presentation 

also reached a consensus. A multidisciplinary team format consensus was not reached, the only 

profession to reach consensus was optometrists (87.5%, n = 7) which would no longer be 

multidisciplinary. 

 

4.3.3 Delphi Analysis Validation Questionnaire 

There were more responses to the Delphi Analysis validation than the first two Delphi Analysis 

rounds with 13 participants completing the questionnaire in full. The range of qualification duration 
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was more spread compared to the first two Delphi Analysis rounds with the range being from six to 

forty years qualified (see figure 4.3.3 a). In the original Delphi Analysis Rounds One and Two, all  

 

Figure 4.3.3.a Duration participants had been qualified. Duration of qualification reported in the 
validation questionnaire  were asked in 5-year groupings from 0-5 years to more than 50 years. The 
data represented shows the durations for which there was a response. The total population was n = 
13. 

 

participants were working in clinical practice, in the validation questionnaire, one participant (7.69%) 

reported they were not working in clinical practice. 

 

Comparing the results for the types of educational interventions that people were interested in, the 

original Delphi Analysis data indicated only one person (12.5%) was not happy to examine a 

standardised patient, this result therefore reached the consensus to examine a standardised patient. 

This was confirmed with the Delphi Analysis validation. All participants reported they would examine 

a standardised patient and these results were not significantly different (comparative difference 

22.92). The results regarding a clinical audit reached consensus in the original Delphi Analysis 

Rounds with the majority willing to participate in a clinical audit (n = 7, 87.5%). The results appeared 

more spread in the Delphi Analysis validation with less than half wishing to participate (n = 5, 38.5%) 

which showed a significant difference (comparative error = 35.00) between the number of those 

wishing to participate. The comparative error indicates if there is statistical significance 

between two samples, considering the size and response rate for each sample. When the 

comparative error is less than the difference between the responses there is significance 

(The Calculator .CO, 2015). The key difference was the number unsure about participating 

(original Delphi Analysis, n = 1, 12.5% and Delphi Analysis validation, n = 6, 46.15%), with the 
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difference between those not wishing to participate being zero in the original Delphi Analysis and two 

(15.38%) in the Delphi Analysis validation. The comparative error between the original Delphi 

Analysis and the Delphi Analysis validation for those not wishing to participate in an audit was not 

significantly different (comparative error = 19.61). The number of cases to use in the audit was not 

significantly different between the two groups (see table 4.3.3.a). The original Delphi showed a 

consensus of participants wanted to participate in a clinical vignette (n = 8, 100%) which was 

confirmed with the Delphi Analysis validation (n =12, 92.31%). 

 
Table 4.3.3.a The number of cases to audit for the original and validation groups with details of 
comparative error and significance. Those who did not want to participate in an audit were removed 
from these calculations to prevent any bias. 

 Number of cases to audit. 
 

Less than 11 11-25 More than 25 As many as 
needed/practical 

Original 
Delphi 

n=5, 62.5% n = 2, 25.0% n = 0, 0.0% n = 1, 12.5% 

Validation n = 4, 36.4% n = 5, 45.5% n = 2, 18.2% n = 0, 0.0% 

Comparative 
Error 

43.97 42.03 22.79 22.92 

Significant No No No No 

 

The original Delphi Analysis did not reach a consensus about how to arrange the assessment of the 

standardised patient and the results from the Delphi Analysis validation were more spread than the 

original with 46% (n = 6) wanting to see the same patient at the start and the end and 46% (n= 6) 

wanting to see a different patient at the start and the end. A separate factor that did not reach a 

consensus in the original Delphi Analysis was the preferred method to attend a peer discussion. The 

Delphi Analysis validation, however, did reach consensus, with 92.31% (n=12) preferring to attend in 

person rather than on-line. With the results combined of the original Delphi Analysis and the Delphi 

Analysis validation (total, n = 21), in-person attendance reached consensus (n= 16, 76.19%). A 

consensus was also not reached for the majority of the practical demonstration aspects and these 

results were not significantly different in the Delphi Analysis validation(see Figure 4.3.3.b and Table 

4.3.3.b), this was also shown with the response regarding when to complete a clinical vignette with 

no consensus in either questionnaire.  

 

The results were split in both the original Delphi Analysis and the validation questionnaire between 

completing a clinical vignette before and after the education event, (original Delphi Analysis n= 4,  
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Figure 4.3.3.b Percentage of respondents for each type of biological data and nutrition support 
as part of a practical demonstration – Comparing the results from the original Delphi Analysis and 
the validation questionnaire. 
 

 
Table 4.3.3.b Comparative Error for each practical demonstration option – the frequencies of 
each practical demonstration compared between the original Delphi Analysis and the validation 
questionnaire. 
  Comparative Error Significant 

Practical 
Aspect 

Blood Pressure 29.73 No 
Blood Sugar 37.73 No 
Height 38.83 No 
Weight 41.52 No 
Nutrition Diary 43.55 No 
Smoking Diary 42.81 No 
Alcohol Consumption 
Diary 41.99 No 

None 14.74 No 
 



N.J.Milhench,  DOptom Thesis, Aston University  2023 
 

   
 

- 103 - 

50% and validation questionnaire n= 5, 38.5%), and only completing one after the educational event 

(original Delphi Analysis n = 3, 37.5% and validation questionnaire n = 5, 38.5%). Regarding which 

specialists’ participants would like to hear from, the original Delphi Analysis met a consensus 

regarding hearing from an optometrist only, all other professions did not meet the consensus of 70%  

and the Delphi Analysis validation was not significantly different to the original Delphi Analysis, 

confirming the original results (figure 4.3.3.c). 

 
 

 

Figure 4.3.3.c Percentage of respondents requesting to hear from each multidisciplinary team 
member.  Comparable data shown from both the original Delphi Analysis and the validated 
questionnaire. 

 

The original Delphi Analysis reached a consensus about using professional patients for practical 

demonstrations. The Delphi Analysis validation showed a majority voting for professional patients 

(n=7, 53.85%), as a stand-alone result this does not reach consensus although the difference 

between the results of the original Delphi Analysis rounds and the Delphi Analysis validation are not 

significant (comparative error = 35.49). The manner to receive a clinical vignette reached a 

consensus in the original Delphi Analysis rounds (100%, n = 8) and confirmed by consensus in the 
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Delphi Analysis validation (92.31%, n = 12) as well, with the preferred option being ‘received via 

email as a downloadable copy’. The original Delphi Analysis rounds also produced a consensus 

regarding the manner in which to attend a presentation, the Delphi Analysis validation did not reach 

the 70% consensus although the majority did confirm the results of the original Delphi Analysis with 

61.5% (n = 8) wishing to attend a presentation on-line. 

 

The final question asked participants about post-event literature. The Delphi Analysis validation and 

the original Delphi Analysis Rounds both reached a consensus regarding participants wishing to 

receive all types of literature, although the Delphi Analysis validation was not unanimous regarding 

posters (see Table 4.3.3.c). The consensus in the original Delphi Analysis Rounds wanting hard 

copies and downloadable copies for the PIL was not confirmed in the Delphi Analysis validation with 

a significant number of participants (n = 4, 30.8%) in the Delphi Analysis validation requesting hard 

copies only without the option to download (see table 4.3.3.c). This is the inverse to their request  

 
Table 4.3.3.c The format participants reported they would like to receive literature after the 
educational event – percentage results are from the validation questionnaire with total n =13.   

Hard 
copies 
to take 
away. 

A link for 
downloadable 

copies 

Both a 
downloadable 
link and hard 

copies 

I prefer 
not to 

receive 
this type 

of 
literature 

Patient 
Information 

Leaflets 

Percentage 30.8%   
(n = 4) 

23.1% 
(n = 3) 

46.2% 
(n = 6) 

0.0% 
(n = 0) 

Comparative 
Error 

25.096 37.753 40.130 0.000 

Significance Yes No No No 

Posters Percentage 23.1% 
(n = 3) 

15.4% 
(n = 2) 

38.5% 
(n = 5) 

23.1% 
(n = 3) 

Comparative 
Error 

40.625 38.818 26.452 22.912 

Significance No No Yes Yes 

Consultation 
Questionnaires 

Percentage 23.1% 
(n = 3) 

23.1% 
(n = 3) 

53.8% 
(n = 7) 

0.0% 
(n = 0) 

Comparative 
Error 

32.406 40.625 40.434 0.000 

Significance No No No No 

Reference List Percentage 7.7% 
(n = 1) 

61.5% 
(n = 8) 

23.1% 
(n = 3) 

7.7% 
(n = 1) 

Comparative 
Error 

14.492 26.452 22.912 14.492 

Significance No Yes Yes No 
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regarding posters, in which the original Delphi Analysis Rounds did not reach consensus, but the 

majority (n = 5, 62.5%) requested hard copies to take away. In the Delphi Analysis validation, the 

majority (n = 5, 38.5%) requested downloadable and hard copies with a significant difference. The 

results regarding the manner in which to receive the consultation questionnaire were different in 

each group of participants although not significantly different (see table 4.3.3.c). 

 
4.4 Discussion and Education Event Design 

The consensus level was set at 70% before proceeding with the original Delphi Analysis Rounds. 

Considering this outcome, the education event would consist of the following; 

• Assessing a standardised patient in a practical workshop at the start of the event and 

then a different standardised patient at the end. 

• Completing a downloadable clinical vignette 

• Participating in a clinical audit 

• Participating in a peer discussion 

• Observing a practical demonstration of a professional patient to measure blood 

pressure and blood sugar. 

• Attending a presentation on-line. 

• Hear from a multidisciplinary team including optometrists only. 

After the event, optometrists would be prepared to collaborate with external groups relating to 

modifiable lifestyle changes and would like to take away downloadable and printed patient 

information leaflets, downloadable reference list, and examples of patient questionnaires. 

 

In practical terms this would create an event with an audit of unknown quantity being completed in 

advance along with a clinical vignette and attending a presentation which could include the 

‘multidisciplinary team’ of an optometrist. At the event the participants would assess a standardised 

patient, observe blood pressure and blood glucose measurements being taken, and then assess a 

different standardised patient before leaving with patient information leaflets and later completing 

another clinical audit. Although this meets the results of the original Delphi Analysis Rounds, the lack 

of consensus of 70% for many aspects has the potential to create a learning event that will not be 

effective or meet the needs of the attendees. One key element is the want of a multidisciplinary team 

but the only consensus about who should be in the team was an optometrist and the willingness to 

collaborate with others but not a consensus about which of those other professionals they would 

want to hear from. These aspects could have occurred through limitations of the questions asked, for 

example each question could have been considered as a stand-alone aspect or others might have 

considered them as a whole event, or the detail of the context given to the questions. There is not a 

current validated Delphi Analysis regarding learning styles in optometry with respect to modifiable 

lifestyle changes and therefore, this result could be used as a learning tool to produce another 

Delphi Analysis.  
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To measure the effectiveness of the Delphi Analysis designed educational event with post-event 

feedback, audit , clinical vignette or all three will give further details of potential improvement. This 

further study may also show non-consensus in areas due to participants variable previous 

knowledge, values, attitudes, and experience influences  a person’s learning (Mann, 2011). This 

Delphi Analysis was not used to define clinical guidelines or treatment regimens that could cause 

adverse effects if not assessed rigorously and therefore I believe it can have a little more flexibility to 

interpret all of the information acquired. Considering this, I have reviewed the original data changing 

the consensus to a majority (more than 50%) agreement (Stewart et al., 1999) and also considering 

the design when the aspects scoring 30% or less are rejected, both are standards that have been 

used before, table 4.4 indicates how this change would influence the design. This need for change 

has become evident following the analysis of all data and with this change comes contradictions that 

may not have occurred if the lower consensus levels had been set in advance, for example more 

than 50% (n = 5, 62.5%) would like hardcopies of the posters in round two and no-one said they 

would not want posters in round two, although in round one only 25% (n = 2) wanted posters. This 

could indicate a change of preference by the participants, or it could indicate how the structure of the 

question influences the response. 

 
Table 4.4 Changes to consensus – a table indicating aspects that would be added or excluded if the 
consensus level was altered. 

Aspects meeting >50% consensus Aspects in the lowest 30% 

Post-event literature: reference list, 
consultation questionnaire and 
hardcopy of posters. 

Post-event literature: copy of slides 
and posters 

Records for audit: Less than 11  Records for audit: 11-25 records and 
as many as needed. Also uncertain 
about doing an audit. 

Multidisciplinary team members: 
dietitian, psychologist, smoking 
cessation service and patient 
experience 

Standardised patient: not seeing one 
and seeing the same one twice. 

 Practical demonstration: height and 
alcohol consumption diary. 

 In person presentation 

 Collaborations: live support from 
support worker online through a video 
call, allowing support groups to access 
premises for meetings and allow a 
support worker to use a spare clinic 
room.  

  

Considering these aspects, the appearance of the new event would be (writing in italics indicates the 

changes made); 
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• Assessing a standardised patient in a practical workshop at the start of the event and 

then a different standardised patient at the end. 

• Completing a downloadable clinical vignette 

• Participating in a clinical audit of less than 11 records 

• Participating in a peer discussion 

• Observing a practical demonstration of a professional patient to measure blood 

pressure and blood sugar. 

• Attending a presentation on-line. 

• Hear from a multidisciplinary team including optometrists, dietitians, psychologists, 

smoking cessation service and patient experience. 

After the event, optometrists would be prepared to collaborate with external groups relating to 

modifiable lifestyle changes and would like to take away downloadable and printed patient 

information leaflets, downloadable reference list, and downloadable examples of patient 

questionnaires. Participants would be asked if they would posters and in what form. 

 

The Delphi Analysis validation (n = 13) was written to indicate if the consensus reached by the 

original Delphi Analysis rounds (n = 8) was agreed upon by a different group of optometrists and the 

results indicated in most areas there was not a significant difference between the two groups. The 

area of difference was the manner in which they wished to receive literature. Using the same 

consensus agreement levels of accepting opinions with more than 50% agreement and rejecting 

those with less than 30% agreement the results of the validation questionnaire taken as a stand-

alone questionnaire would create the following education event design; 

• Not seeing a standardised patient at the end of the event only. 

• Completing a downloadable clinical vignette 

• Participating in a clinical audit: undecided. 

• Participating in a peer discussion in person. 

• Observing a practical demonstration of a professional patient to measure blood 

pressure, blood glucose, nutrition diary and smoking diary. Not wanting to observe height 

and weight measurements. 

• Attending a presentation on-line. 

• Hear from a multidisciplinary team including optometrists, dietitians, psychologists, 

smoking cessation service and patient experience. Not enough participants suggested 

ophthalmologist, dispensing optometrist, GP or diabetic nurse (these figures may have 

been larger if they had been offered as an option) 

After the event, optometrists would be prepared to collaborate with external groups relating to 

modifiable lifestyle changes by way of signposting and would like to have access to patient 

information leaflets and posters, both hard copies and downloads of example of consultation 
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questionnaires and downloadable reference list, and downloadable examples of patient 

questionnaires.  

 

The Delphi Analysis validation could not meet a consensus regarding seeing a standardised patient 

or the details of a clinical audit for education, consensus had been met in the original Delphi Analysis 

Rounds though, therefore the lack of consensus in the Delphi Analysis validation is less important for 

designing the educational event, although it highlights a variation of opinion within the cohorts 

questioned which could potentially indicate a lack of experience in these learning methods. The 

important factor of the Delphi Analysis validation is that it did not disagree with the consensus of the 

original Delphi Analysis Rounds, and it was only undecided about the finer details. The Delphi 

Analysis validation confirmed the original Delphi Analysis Rounds regarding clinical vignette, peer 

discussion, on-line presentation and members of the multidisciplinary team. The practical 

demonstration included more elements which met consensus in the Delphi Analysis validation with 

the consensus wanting to observe a nutrition diary (n = 8, 61.54%) and smoking diary (n = 9, 

69.23%). In the original Delphi Analysis Rounds these areas scored 50% (n = 4) and only just 

missed the consensus, therefore these aspects could be included in the training session. A practical 

demonstration of weight measurement (n = 4, 50%) also just missed the lowered consensus level at 

over 50% but this aspect should not be included because the results of the Delphi Analysis 

validation put this aspect (n = 3, 23.08%) lower than 30% and therefore is an aspect to be rejected. 

This aspect could be included in a presentation in a theoretical manner and still be beneficial to the 

participants. The section without agreement between the original Delphi Analysis Rounds and the 

Delphi Analysis validation was the manner in which to receive post-event educational material. The 

original Delphi Analysis Rounds and the Delphi Analysis validation both reported a strong consensus 

regarding the desire for the material, but the form was different between the two groups. The original 

Delphi Analysis Rounds formed a consensus regarding a downloadable reference list and both 

downloadable and hard copies of the patient information leaflets,  62.5% (n = 5) requested the 

consultation questionnaire to be downloadable and the posters to be a hard copy to take away which 

both met the re-defined consensus level. The Delphi Analysis validation confirmed the downloadable 

reference list otherwise it did not reflect these findings with a spread across all answers for patient 

information leaflets and posters, and the majority requested both downloadable and hard copies 

(n=7, 54%) for the consultation questionnaires. 

 

The order of preference of the differing education methods placed clinical audit last, clinical 

presentation fifth and vignette fourth. In the original Delphi Analysis Rounds, the preferred 

preference list position for the clinical vignette and the presentation were both very spread and 

similar. To use the same consensus ratings as the other questions does not work in a preference 

order because the event would then only be made up of the top 70% or 50% of options which would 

create a small educational event without the variation of education which is desired (Downie et al., 
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2016; Kennedy et al., 2014) The aim of this question was to see if any methods were rejected by 

most, which did not happen. In view of these results, the audit could be left out of the event, although 

it may prove beneficial as a manner to assess the effectiveness of the educational event. Using a 

clinical vignette, clinical audit (Gocuk et al., 2021) and a post-event feedback form to evaluate and 

measure the effectiveness of the event could form part of further research to help improve the 

learning event. 

 
4.4.1 Strengths and weaknesses 
The strengths of this study were the similarities between the results of the original Delphi Analysis 

Rounds and the Delphi Analysis validation with different duration of experience within each group. 

The original Delphi Analysis Rounds process allowed for these important opinions to be explored 

without the expense of hosting an educational event with unwanted aspects. The limitations of the 

study need to be acknowledged, the main limitation is the inability to assume all optometrists 

registered in the UK have the same thoughts and opinions as the two populations in this study. The 

questionnaires were self-administered and so this gives a potential selection bias that only those 

with an interest, either positive or negative, in modifiable lifestyle factors would respond, if this 

situation did occur, I would hypothesise that the results obtained would show more polar opinions 

and less agreement. 

 

4.4.2 Delphi guided educational event. 
The educational event designed by the outcomes of the original Delphi Analysis Rounds and the 

Delphi Analysis validation would be a multi-faceted event consisting of on-line and in person 

education both theoretical and practical with an element of assessment for self-confidence and 

awareness (see figure 4.4.2). Delphi Analysis has been previously used to determine the 

professional competencies for the practice of optometry in Spain (Rodriguez-Zarzuelo et al., 2023) 

and the competencies for glaucoma specialisation to develop a speciality curriculum (Myint et al., 

2010). 

 

In advance of the practical event an on-line clinical vignette would be sent to each participant along 

with a modifiable lifestyle audit tool to carry out an audit of ten records. Once the clinical vignette has 

been completed a video presentation covering the theory of the benefits of modifiable lifestyle 

changes and the role of an optometrists along with current guidelines, will be sent for the participant 

to observe before the in-person event. Three months would be advised for this period. The in-person 

event would start with assessing a standardised patient for a routine history and symptoms 

assessment considering modified lifestyle risks, a pre-determined clinical case would be issued for 

the patient followed by a practical conclusion and advice section considering the clinical information 

in the case and the information acquired by the participant. The next session would be a 

presentation and question and answer session from a multi-disciplinary panel of optometrists with  
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Pre – event  
Miller’s pyramid  
level 2 ‘knows how’. 
 
 
 
 
 
 
 
 
 
 
 
In-person event 
Miller’s pyramid  
level 3 ‘shows’ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Post event 
Miler’s pyramid 
Level 2 ‘knows how’. 
 
 
 
 
 
 
Figure 4.4.2 Flow chart of the Delphi Analysis designed Educational Event. Including Miller’s pyramid 
levels of clinical competence (Witheridge et al., 2019) to align with Optometry UK Education Strategic Review. 

Audit of less 
than 11 
records. 

On-line 
Clinical 
Vignette 

 
On-line 

presentation 

Assessing second 
standard patient 

Assessing first 
standard patient 

Practical demonstration: 
BP, blood glucose, 
nutrition diary, smoking 
diary 

 
Multi-disciplinary team 
presentation and question and 
answers and peer review 
discussion 

Feedback 
questionnaire 

On-line 
Clinical 
Vignette 

Audit of less 
than 11 
records. 



N.J.Milhench,  DOptom Thesis, Aston University  2023 
 

   
 

- 111 - 

experience in modifiable lifestyle advice (for example a Healthy Living Optical Practice optometrist or 

someone equally experienced), a dietitian, a psychologist, a patient (with lived experience) and a 

representative of the local smoking cessation service including a demonstration of a patient 

questionnaire. The next session would be a practical demonstration of measuring BP, blood glucose, 

completing a nutrition diary and a smoking diary, followed by a peer discussion and lastly a repeat of 

the patient assessment that started the day although with a different patient to help participants put 

into practice the information they have learnt. At the end of the day there would be local modifiable 

lifestyle groups present to allow for sign posting and local collaborations to be developed to a level  

each participant is able to accommodate. Participants would be provided with hard copies of posters 

and patient information leaflets at the end of the event. Directly after the event they would be sent a  

feedback form and links to the reference list used for the event, patient information leaflets and a 

patient questionnaire. Three months after the practical event a different clinical vignette would be 

sent and a request for a further ten cases to be audited. The event would have CPD points available 

for the participants. 

 

4.5 Conclusion 
Identifying the methods in which optometrists wish to learn about modifiable lifestyle changes will 

form the foundation to develop an educational event that is beneficial to patients, optometrists and 

other stakeholder groups. This should produce a learning experience that fills a current gap within 

optometry in the UK. Further research into the effectiveness of the education event would allow the 

event to be refined to ensure the needs of optometrists and their patients are met. 
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Chapter 5 – Conclusions and discussions regarding the future of optometric education and 
services, relating to modifiable lifestyle changes and non-communicable diseases. 
 
5.1 General Summary 
It is understood that NCDs can reduce quality of life, economic productivity, and life expectancy (Pan 

American Health Organisation, 2011; WHO, 2021b). Modifiable lifestyle factors influence the 

progression of NCDs and making an alteration to lifestyle can increase quality and quantity of life 

(reducing years living with morbidity) (JBS3, 2014a; Raleigh, 2021). Government initiatives (Public 

Health England, 2018a), screening programmes (Patel et al., 2020), risk calculators (JBS3, 2014b; 

ClinRisk, 2018) and advice are all available, although these are not going to help as many people as 

possible if the public and associated professionals are unable to fully engage, either due to a lack of 

knowledge, awareness or both. 

 

Optometrists are a group of healthcare professionals that are highly available and accessible within 

the UK, most local high streets having at least one practice. It is a healthcare service that is required 

and accessed by many throughout life and especially by those over the age of 40 years, and unlike 

some other aspects of primary care is typified by it requiring face-to-face interaction. Optometrists in 

the UK are trained to detect ocular changes relating to certain systematic conditions (Naroo and Grit, 

2009; The College of Optometrists, 2021) and obtain a detailed history from a patient about their 

general health, medication and family history relating to ocular and general health (The College of 

Optometrists, 2021).Therefore, by documenting this information an optometrist can use this to 

dismiss  or investigate ocular related conditions and are in a physical position to understand the 

general risk for systematic conditions that a patient might present with. At present there is no formal 

arrangement to use this information and regular interaction with a patient to help prevent NCDs 

which appears to mean patient information gathered is not used in the optimal way and therefore 

there is considerable further potential for offering holistic public health focused services. 

 

5.2 Information obtained from this research. 
5.2.1 Current Research Regarding: Ocular Lifestyle Modifications: Perceived Knowledge and 
Competence – Do optometrists believe it is appropriate and how well are they equipped to be 
able to offer effective support to those with and at risk of developing chronic conditions? 
The results of the systematic review in Chapter Two indicate there have not been large, detailed 

studies investigating the knowledge, skills, and confidence of optometrists with regards to modifiable 

lifestyle choices in general. One paper involving 42 optometrists in New York, USA investigated 

optometrists’ practice in advising about lifestyle (Sahli et al., 2020) was identified. There have been 

condition or lifestyle specific studies (Thompson et al., 2007; Larson and Coker, 2009; Graham et al., 

2010; Kennedy et al., 2011; Loughman et al., 2011; Brûlé et al., 2012; Downie et al., 2013; Kennedy 

et al., 2014; Downie and Keller, 2015; Downie et al., 2016; Landis, 2017; Ly et al., 2017; Xue et al., 
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2017; Lorencatto et al., 2019; Jalbert et al., 2020; Sahli et al., 2020; Zhang et al., 2020; Gocuk et al., 

2021) and from these there is an indication of a need or desire for multi-modal education regarding 

lifestyle changes (Kennedy et al., 2014; Downie et al., 2016). The need for appropriate support and 

public awareness from governing bodies and the government was also indicated (Kennedy et al., 

2011). 

 

5.2.2 The knowledge, skills, and competence of optometrists in the UK regarding modifiable 
lifestyle changes and the appropriateness within optical practice. 
Indicated by the gap in information represented with the initial systematic review, the NUTCOMP 

questionnaire was delivered. The NUTCOMP questionnaire identified that most UK optometrists 

surveyed agreed it falls within their scope of practice to talk to patients about their lifestyle choices 

and how these are affecting their ocular and general health. The opinion regarding the depth to 

which optometrists should be involved in this type of care, was divided and the need and desire for 

further education was clear. 

 

5.2.3 How do optometrists prefer to learn? 
In view of a clear desire and need for further education both identified in the systematic review and 

the NUTCOMP questionnaire, the way in which optometrists wish to learn requires further 

investigation. Articles, CET and CPD courses had previously been available as well as the HLOP 

course, although according to their responses most participants in the NUTCOMP questionnaire had 

not fully engaged with these. Previous CET has been regulated fully by the GOC with only registered 

providers producing courses, which narrowed the activities available to count towards CET 

regulations (The College of Optometrists, https://www.college-optometrists.org/professional-

development/continuing-professional-development-cpd/introduction-to-cpd (Accessed 3rd August 

2022). Looking at historic courses that have previously been available on-line, five articles are still 

available to read through an authorised CET provider (Limbachia and Bartlett, 2016; Manuchehri, 

2016; Asif, 2017; Johnson, 2017; Johnson, 2021). More CET could have occurred that is no longer 

accessible, especially in the form of conference and peer reviews. For the future, there are currently 

on-line articles for CPD that optometrists can complete (DOCET, 2022a and b), but with the changes 

to CPD, now allowing self-directed learning,  more avenues of education are available to 

optometrists outside regulated optometry providers (The College of Optometrists, 

https://www.college-optometrists.org/professional-development/continuing-professional-

development-cpd/introduction-to-cpd (Accessed 3rd August 2022)). Further research to understand 

the lack of  uptake of previous CET, CPD and the HLOP course could also aid the design of future 

educational events. It could be hypothesised that the GOC requirements (GOC, 2021) for CPD may 

be restrictive to the manner of multimodal education.  In view of these findings the design of an 

educational event is important, to ensure it is attractive to optometrists to give the desire to attend 

and fulfils the needs of the participants. The Delphi Analysis indicated a multi-modal approach was 
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required with both theoretical and practical aspects. Participants preferred to participate on-line when 

possible and would consider audit as a method of learning although peer discussion and practical 

demonstration were preferred by all. 

 

5.3 Limitations and the future. 
The limitations of the research within this study include the response rate for the NUTCOMP 

questionnaire, the self-selection bias from all questionnaires, and the self-reporting in the NUTCOMP 

regarding skills and competence. The demographics of the NUTCOMP participants were in line with 

the demographic profile of the GOC members at the time of the questionnaire which supports the 

position that the data can be considered to be a representative view of the profession. The Delphi 

Analysis validation questionnaire reported similar outcomes to the original Delphi Analysis even 

though the two cohorts who participated had varying levels of experience due to the number of years 

the participants had been qualified. The results obtained were also not dissimilar to those identified 

in the systematic review for optometrists across the world. 

 

As with all studies, there are limitations, although the new information acquired within this thesis will 

help to inform current discussions regarding the future of optometry and increasing access to health 

care in primary care settings (Policy connect, 2022). A NUTCOMP or similar modifiable lifestyle 

questionnaire has not been used to ascertain the position of the optometry profession regarding 

modifiable lifestyle changes before, and this new information can be used to develop future 

curriculum having identified a knowledge gap. The Delphi Analysis can help define the manner in 

which optometrists wish to learn, some elements of which can be extrapolated to be used for 

educational events in general, not just regarding modifiable lifestyle choices. The use of Delphi 

Analysis within optometry was not evident in the literature search detailed in section 4.2.1 and was a 

more accessible method of consensus development compared to nominal group technique and 

consensus development conference when addressing the profession as a whole, needing to cover a 

large geographic area without in-person interaction (Barrett and Heale, 2020) as discussed in 

sections 4.1.1 to 4.2.1. This is now not the only Delphi Analysis regarding optometry, since this study 

commenced, a Delphi Analysis has been used at the University of Valladolid, Spain, to determine a 

consensus regarding the professional competencies optometrists must acquire in their 

undergraduate training (Rodriguez-Zarzuelo et al., 2023). 

 

5.3.1 The Future of modifiable lifestyle changes and optometry 

To consider the future it is important to start by looking back to the past, namely the 1992 white 

paper ‘Health of the Nation’ which was a policy that ran from 1992 to 1997 (Department of Health, 

archived pre 2010) 

https://webarchive.nationalarchives.gov.uk/ukgwa/20130107105354/http://www.dh.gov.uk/prod_cons

um_dh/groups/dh_digitalassets/@dh/@en/documents/digitalasset/dh_4014481.pdf (Accessed: 19 
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March 2023)) concentrating on promoting good health and preventing ill health in five key areas: 

‘coronary heart disease, cancers, mental illness, HIV/AIDS and sexual health and accidents’. 

(Department of Health, 1994 p4). One of the targets was ‘to reduce mean systolic blood pressure in 

the adult population by at least 5mmHg by 2005.’ (Department of Health, 1994 p16) and it identified 

a project in Cumbria where optometrists were taking blood pressure readings and working to a 

protocol after receiving training from local GPs. A paper reviewing the policy indicated it failed due to 

a few conceptual and process problems and other health situations at the time took priority 

(Department of Health, (Archived pre-2010) 

https://webarchive.nationalarchives.gov.uk/ukgwa/20130107105354/http://www.dh.gov.uk/prod_cons

um_dh/groups/dh_digitalassets/@dh/@en/documents/digitalasset/dh_4014481.pdf (Accessed: 19 

March 2023)). 

 

Despite this, a significant  problem with CVDs remains (Luengo-Fernández et al., 2006) and in 2022 

the All-Party Health Group hosted a roundtable called ‘Achieving High Street Health’, looking at ways 

the High Street ‘can offer an alternative for primary care health service provision’ (Policy Connect, 

2022) which included Professor Leon Davies, president of The College of Optometrists. This would 

indicate the role of optometrists within health provision, beyond ocular health, is still being discussed, 

to potentially have a clearer future vision with a wider scope of practice possibly including a more 

active position in lifestyle modification advice. During this period the HLOP program was delivered, 

starting in Dudley in 2014 and moving on to Nottinghamshire, Derbyshire, Manchester and 

Worcester with 20 to 25 practices registering an interest to participate in HLOP at a launch event 

prior to 2018 (McCormick, 2018; Brown, 2019; Miller, 2022). McCormick (2018) discussed the 

process to achieve a HLOP which required an optometrist or manager to attend a day’s leadership 

training and in addition to have at least two members of the practice accomplishing the RSPH Level 

2 certificate. Once fully trained, the individual practice would need to approach Public Health 

England to request for applicable services to be commissioned. The description of this programme 

appears to answer the need of optometrists for further education regarding modifiable lifestyle 

changes, although the NUTCOMP questionnaire results indicated no-one had completed the HLOP 

programme. The link was sent to the LOCs in the areas that provide the HLOP service and therefore 

there was a potential for an optometrist who had completed the HLOP programme to participate, 

although with the self-selection process and invite method for the NUTCOMP questionnaire it cannot 

be guaranteed they were aware of the study. Although the HLOP service has been implemented in 

multiple areas, it has not become common practice throughout the UK. A scoping review did not 

identify any papers that had published an audit of the HLOP service to try and explain why other 

areas have not taken up and embraced these models of service. It could be postulated that cost 

could be a reason, although the cost of the RSPH Level 2 course does not appear restrictive and the 

potential benefit within a business of return custom from a patient who could potentially feel more 

cared for could outweigh this. A second consideration is, it appears to be necessary for an individual 
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area to approach Public Health England to see if services could be commissioned, the process of 

which could possibly be a barrier to some, and another barrier could be the refusal of such services. 

Further research into the benefits and problems of the HLOPs including their impact on other local 

services for example the GP, pharmacist and local hospital, the impact on patients and optical 

workforce in the practices involved, and the potential costs or savings the scheme brings to the 

Health Service in general would be potential future research. 

 

5.3.2 H-GOS conception 
Looking at the HLOP and The Health of the Nation they appear to be influenced on a local scale, 

therefore it could be hypothesised that the direction for change needs to be national, and to come 

from the governing bodies and central government as opposed to a local level delivering different 

services dependent upon the geographical location of the practice. A national standard of practice 

agreed to by the GOC and The College of Optometrists could potentially address the barriers 

identified in Chapter Two, lack of guidelines/clinical tool (Kennedy et al., 2011; Brûlé et al., 2012; 

Downie and Keller, 2015; Lorencatto et al., 2019) and the need to establish professional norms 

(Lorencatto et al., 2019). Following the results from Chapters Two, Three and Four, I propose that 

there is a need for national governments to commission extended screening services for primary 

care optometrists to play a more active and supported role in modifiable lifestyle services. To align 

with the current GOS (General Ophthalmic Service) forms I would propose a service called the H-

GOS, health and general ophthalmic service, that would be available to patients not due to their 

financial situation as many glasses’ prescriptions are, but instead free to all over 40 years of age (as 

per the current NHS Health Checks) (Patel et al., 2020) or younger if required, for certain at risk 

groups, for example, people aged 25 years to 39 years and of South Asian, Chinese, African-

Caribbean, black African and minority ethnic groups with regard to T2DM (NICE, 2017b). It would 

work as an extended service for both NHS and private patients. It would require optometrists to be 

trained and registered with the ICS to perform this extended service, it would also allow patients to 

opt in or out of the extended service. I would encourage for the H-GOS to be the standard service 

with the option to opt out for patients who feel it is not the place for an optometrist or who do not feel 

ready to have those personal conversations. Scheduled appointments for other screening services 

have shown better uptake than more opportunistic processes (Weller et al., 2009). I hypothesis that 

by having the H-GOS, the GOS and a private sight test would allow for the different services to be 

accessed at their individually required intervals. At present the NHS Health Check is offered every 

five years after the age of 40 years (Patel et al., 2020) although a standard sight test is often advised 

every one to two years (The College of Optometrists, 2021). I would not propose that the H-GOS is 

used as a stand-alone health screening, rather an addition to a routine sight test. The development 

of the H-GOS scheme would indicate support for the profession to offer this service and make it 

more acceptable to patients and optometrists. 
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5.3.3 H-GOS service design 
The initial proposed design of the H-GOS would be a screening and sign-posting service to help 

reduce the waiting lists of other professionals already offering such services, make it more 

accessible to more patients and practitioners, and allow its performance to be measured with further 

research. It would involve documenting weight, height, BP, waist measurement, finger prick tests for 

cholesterol and blood glucose (Hba1c) when required, alcohol consumption and smoking, in addition 

to a standard history and symptoms enquiry. Whether these pieces of information could be 

measured at home or in a private room in the waiting area of the practice or within the testing room 

would need to be researched. If self-reported results are accurate enough, then I propose patients 

would have the option to complete an on-line questionnaire, possibly by an app, either at home in 

advance or in the practice. With technology development these details could automatically populate 

an electronic patient record (EPR). This information could, with the right permissions, be analysed by 

risk calculators for example Qrisk®3, a calculator used to predict a person’s risk of developing a 

heart attack or stroke over the next ten years (ClinRisk, 2018), JBS3 risk calculator for prevention of 

cardiovascular disease (JBS3, 2014b), Calculate your heart age (NHS, 2023), Type 2 Diabetes 

Know Your Risk (Diabetes UK, https://www.diabetes.org.uk/preventing-type-2-diabetes/diabetes-

risk-factors (Accessed: 04 March 2023)) or a new one which could be developed, validated and 

designed to encompass areas of each of these in line with the objectives of public health locally and 

nationally. This information would then indicate to the optometrist the areas the patient maybe at 

risk. I propose the optometrist's role would be one of counselling the patient about the results to 

include assessing their desire and ability to make lifestyle changes (Schwarzer, 2011), followed by 

discussing any onward referrals for further investigation, for example of high blood pressure or 

discussing how the patient felt about modifying some lifestyle factors that could be influencing their 

results and advising or signposting for these. These actions would fit in to the All-Party Parliamentary 

Group for Health’s recent discussion, January 2023, for ‘emphasis on education regarding patient 

self-care’ (Policy Connect, 2023).  I would propose this service as a screening process with a finger 

prick test for cholesterol and HbA1C test when required as occurs with the current NHS Health 

Check (Patel et al., 2020) and advised by NICE guidelines (NICE, 2017b). The NICE guidelines for 

T2DM: prevention in people at high risk (NICE, 2017b) already suggest opticians could be a health 

venue to offer validated self-assessment questionnaires or validated web-based tools with advice on 

interpretation for stage one risk identification of T2DM (NICE, 2017b). Stage two of risk identification 

advises trained healthcare professionals should offer HbA1c for those identified at greater risk due to 

a high-risk score, ethnicity or BMI and I propose optometrists could become part of the trained 

professionals to deliver this service. This may require further research to see if optometrists are 

prepared to do a finger prick test with patients and if the GOC feel it is appropriate.  
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5.3.4 H-GOS training proposal 
I propose two forms of  training for H-GOS. As an accredited course for those who are already 

qualified, and part of the undergraduate curriculum for all future optometrists. I propose for the 

training courses to take the same design in both the undergraduate and the qualified optometrists 

setting, although adding it to the curriculum would confirm the importance of modifiable lifestyle 

changes and make it a professional norm. The findings from the Delphi Analysis suggested that the 

educational event would need to be a multi-faceted including theory and practical delivered both on-

line (on-line may or may not be appropriate for undergraduate learning) and in-person. 

 

As previously discussed (Chapter 4.4.2), a clinical vignette would be sent in advance with access to 

a video presentation once the clinical vignette is completed. The presentation would indicate the 

need of modifiable lifestyle change discussions with patients and the practicalities of the system 

including guidelines, risk calculators used (on-line or paper form) and referring or signposting as 

appropriate. It will also introduce the optometrist to the tests required, advise how the result from 

each test influences a patient’s risk of NCDs and how to ascertain which results indicate the greatest 

risk factor for the patient and therefore which ones are more important for the patient to understand 

and consider making changes to alter. The research behind the Eatwell Guide (see figure 1.4)  

(Public Health England, 2018a) and current healthy living guides (NICE, 2015; NICE, 2017b) for 

example  smoking cessation (NICE, 2021), activity levels (see figure 5.3.4) and safe alcohol  

 

 
 
Figure 5.3.4a Physical activity for adults and older adults: 19 years and over – Department of 
Health and Social Care infographic to explain the amount of exercise adults should be participating in 
to improve their health (Department of Health and Social Care, 2019) 
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consumption (Department of Health and Social Care and Office for Health Improvement and 

Disparities, 2021) will be presented, and it will highlight the research behind current specific vitamins, 

antioxidants (Buschini et al., 2015; Chapman et al., 2019; NIH, 2020) and flavonoids and how a 

precise recipe for a tablet has not been agreed on (EFSA NDA panel, 2018; UKNHCC, 2021) and 

how these aspects can be obtained from a balanced diet (Chapman, 2019). An in-person event 

would follow, comprising of assessing a standardised patient with regards to lifestyle modifications. 

The next session would be a presentation with a question-and-answer session from a multi-

disciplinary panel as detailed in Chapter 4.4.2, this section will be detailed regarding counselling. 

Chapters 3.3.4 to 3.3.6 indicated that although optometrists felt they could be empathetic and 

discuss food intake in a non-judgemental way they were less confident to identify ways for the 

patient to improve the food they ate. Optometrists will also need to be aware of eating disorders and 

be mindful of how they talk about food and weight. The presentation from a dietitian will also help in 

this manner, the British Dietetic Association has produced guidelines for their communications to 

help end weight stigma and an article about weight stigma and inclusive language to help support 

patients (Brown, 2022). Psychologists will also be able to guide optometrists through the behaviour 

change elements of some of these lifestyle modifications. Although the role of an optometrist would 

be screening and sign-posting patients in this proposed service, they must understand the potential 

background behind the choices people have made so they can be empathetic and prevent 

overwhelming a patient and possibly making them feel lectured at rather than listened to and 

supported. The Delphi Analysis indicated optometrists would like a practical demonstration for 

measuring BP and supporting the use of tools such as the use of diaries to collect information about 

behaviours including food intake, alcohol consumption and smoking. Although this was the 

recommendations of the Delphi Analysis, in this proposed service where an optometrist signposts 

and refers rather than manages the lifestyle changes, accurate weight and height measurements 

would be more beneficial than a smoking or nutrition diary. Therefore, I would propose a practical 

demonstration and competence-based assessments in BP, waist, height, and weight measurements. 

I propose smoking and alcohol use would be discussed by the local support service who could 

review the strategies they use in consultation with their patients, so optometrists are aware of the 

service they are advising their patients  to attend. The peer discussion would then follow to allow 

optometrists to consider the information they have received in terms of real cases, and lastly a 

second patient assessment, to give the opportunity to use all the tools they acquired through the 

training and then compare the two interactions they had (see figure 5.3.4b). The event will have CPD 

points available for the participants. After the original round of accreditations, I would expect there to 

be a need to be a regular process of reflection which could be included within each CPD cycle. The 

final aim of this thesis was to determine how optometrists prefer to learn. Proposing an educational 

event and H-GOS programme to bring standardised modifiable lifestyle counselling to optometry 

would also require assessment of the skills and knowledge gained to achieve accreditation. The   
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Pre – event     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In person event   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.3.4b Flow chart of the H-GOS educational event Key: Original  -  Original rounds of the Delphi 
Analysis and original consensus, Validation – data from validated Delphi Analysis questionnaire, * references 
for risk calculators (Fletcher, ;Bellou, ;JBS3, 2014b; ClinRisk, 2018).  

This presentation will help 
prepare participants for the 
practical aspects of the in-
person event. Including 
background information with 
Healthy Living guide (Figure 
1.4, Physical activity guide 
(Figure 5.3.4), Patient 
information sheets, 
questionnaire and reference 
lists (downloadable as per 
consensus) (Original). To 
fulfil risk calculators* it will 
include how to measure 
height, weight and waist to 
meet the consensus (original) 
to not be part of practical 

Audit  - A potential option to 
measure the effectiveness of the 

event but not required for 
learning. This would also be 
repeated after the event to 
complete the assessment. 

On-line (Original) Clinical 
Vignette (4th preferred 

method of learning, figure 
4.3.1b) 

 
On-line (Original) 
presentation 5th 

preferred method of 
learning, figure 

4.3.1b) 

Assessing first standard 
patient (3rd choice 

method of learning, figure 
4.3.1b, original) 

Practical demonstration (2nd choice 
method of learning, figure 4.3.1b): 
BP, blood glucose, (Original). 
Nutrition diary, smoking diary 
(refined consensus of original) – for 
information only. Height, Weight and 
waist measurement. 

 
Peer discussion (1st choice 
method of learning, figure 
4.3.1b) In person 
(validation). 

Assessing 
second standard 
patient (original) 

 
Multi-disciplinary team presentation and question and 
answers (original). Including an optometrists (original) 
patient experience, dietitian, psychologist, stop smoking 
service, (original, with reviewed consensus). 

Free discussions to encourage 
local collaborations and collect 

posters (original, reviewed 
consensus) 
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manner of such an accreditation is beyond the scope of this thesis, although I would consider 

multiple choice questions to test knowledge in the ‘knows how’ areas (Touissi et al., 2021) and 

objective structured practical examinations for the ‘shows’ areas, (Harden and Cairncross, 1980) for 

example measuring blood pressure and interpreting the results. I would suggest further research into 

the area of clinical skills and knowledge assessment would be required before designing this 

element of the service. 

 

5.3.5 Undergraduate education 
Further research would need to be conducted to establish the current level of modifiable lifestyle 

education within optometry undergraduate courses in both the scheme for registration and the new 

ETR. This information would allow for the current curriculum to be reviewed alongside the current 

content and identify if there are gaps in the education and or curriculum to allow for the H-GOS 

scheme to become the professions norm. 

 

5.3.6 Secondary and Tertiary Care 
Lastly, I believe further research is required to identify the situation in secondary and tertiary care. 

This study intentionally investigated primary care optometry, but further research could investigate 

the same elements within secondary and tertiary care including all teams within a hospital eye clinic. 

This piece of research could also include the appropriateness of lifestyle advice within the hospital 

setting considering all the patients should have had contact with an optometrists or GP before 

entering the Hospital Eye Service. It would also be interesting to investigate if there are any 

collaborations between dietitians and eye clinics within hospitals and whether there is a need or a 

desire for this. 

 

5.4  Overall conclusion 
This thesis has examined the current position of optometry in the UK and modifiable lifestyle 

changes, by reviewing and investigating an indication, desire and need for further education to guide 

patients regarding lifestyle choices. The method by which optometrists preferred to learn was multi-

modal, incorporating theory and practice both in-person and on-line with a desire for support in the 

form of guidance, posters, leaflets, and references (Chapter Two and Four). This study has also 

indicated that for over a generation the discussion of modifiable lifestyle advice within practice has 

been active and hopefully with the outcomes of this study and further research the governing bodies 

can take the step to make a difference. 

 

 

 

 

 



N.J.Milhench,  DOptom Thesis, Aston University  2023 
 

   
 

- 122 - 

 
List of References 

 
 

Adams, K., Kohlmeier, M., Powell, M. and Zeisel, S. (2010) ‘Nutrition in Medicine: Nutrition 
Education for Medical Students and Residents.’ Nutrition in Clinical Practice, 5(5), pp.471-480. 

Afshin, A., Sur, P.J., Fay, K.A., Cornaby, L., Ferrara, G., Salama, J.S., Mullany, E.C., Abate, 
K.H., Abbafati, C., Abebe, Z. and Afarideh, M. (2019) ‘Health effects of dietary risks in 195 
countries, 1990–2017: a systematic analysis for the Global Burden of Disease Study 2017.’ The 
Lancet, 393(10184), pp.1958-1972. 
Age-Related Eye Disease Study 2 (AREDS2) Research Group (2013) ‘Lutein+ Zeaxanthin and 
Omega-3 fatty acids for age-related macular degeneration: the Age-Related Eye Disease Study 
2 (AREDS2) randomized clinical trial.’ The Journal of the American Medical Association, 
309(19), pp.2005-2015. 
Al-gassimi, O., Shah, H.B.U., Sendi, R., Ezmeirlly, H.A., Ball, L. and Bakaeman, M.A. (2020) 
‘Nutrition competence of primary care physicians in Saudi Arabia: a cross-sectional study’ BMJ 
Open; 10:e03343. doi:10.1136/bmjopen-2019-033443. Available at: 
https://bmjopen.bmj.com/content/bmjopen/10/1/e033443.full.pdf (Accessed: 2nd January 2023). 
Alberti, K.G.M.M., Eckel, R.H., Grundy, S.M., Zimmet, P.Z., Cleeman, J.I., Donato, K.A., 
Fruchart, J-C., James, W.P.T., Loria, C.M., and Smith Jr, S.C. (2009) ‘Harmonizing the 
Metabolic Syndrome’. Circulation, 120(16), pp.1640-1645. 
Aldubayan, K., Alsamani, A.S., Aladel, A. and Almuhtadi, Y. (2021) ‘Physicians’ Knowledge of 
Clinical Nutrition Discipline in Riyadh Saudi Arabia’. Healthcare, 9(12): 1721, doi: 
10.3390/healthcare9121721. Available at: https://www.mdpi.com/2227-9032/9/12/1721 
(Accessed 2nd January 2023). 
Alexander, J and Kroposki, M. (1999) ‘Outcomes for community health nursing practice’. The 
Journal of Nursing Administration, 29(5), pp.49-56. 

Ali, M.K., Bullard, K.M., Saaddine, J.B., Cowie, C.C., Imperatore, G. and Gregg, E.W. (2013) 
‘Achievement of Goals in US Diabetes Care, 1999-2010.’ The New England Journal of 
Medicine, 368(17), pp.1613-1624. 
Alkharfy, K.M. (2010) ‘Community pharmacists' knowledge, attitudes and practices towards 
herbal remedies in Riyadh, Saudi Arabia.’ Eastern Mediterranean Health Journal. 16(9), pp. 
988-993. 
Alnahedh, T., Suttle, C.M., Alabdelmoneam, M. and Jalbert, I. (2015) ‘Optometrists show 
rudimentary understanding of evidence-based practice but are ready to embrace it: can barriers 
be overcome?’, Clinical and Experimental Optometry; 98, pp. 263-272. 
American Diabetes Association (2003a) ‘Implications of the United Kingdom Prospective 
Diabetes Study.’ Diabetes Care, 26(1), pp. s28–s32.  

American Diabetes Association (2003b). ‘Economic Costs of Diabetes in the U.S. in 2002.’ 
Diabetes Care, 26(3), pp.917-932. 

Anonymous. (2009) ‘The rapidly evolving diagnosis and treatment of age-related macular 
degeneration.’ Optometry (St Louis, Missouri), 80(2), pp.101-6. 

Arcand, J.A.L., Brazel, S., Joliffe, C., Choleva, M., Berkoff, F., Allard, J.P. and Newton, G.E. 
(2005) ’Education by a dietitian in patients with heart failure results in improved adherence with 
a sodium-restricted diet: A randomized trial.’ American heart journal. 150(4):716e1-716e5. 
Available at: 
http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=reference&D=ovfth&NEWS=N&AN=0000040
6-200510000-00017 (Accessed 9th August 2020). 



N.J.Milhench,  DOptom Thesis, Aston University  2023 
 

   
 

- 123 - 

Armstrong, R.A. and Mousavi, M. (2015) ‘Overview of Risk Factors for Age-Related Macular 
Degeneration (AMD).’ Journal of stem calls, 10(3), pp.171-91 

Asfar, T., Lee, D.J., Lam, B.L., Murchison, A.P., Mayro, E.L., Owsley, C., McGwin, G., Gower, 
E.W., Friedman, D.S. and Saaddine, J. (2018). ‘Evaluation of a web-based training in smoking 
cessation counselling targeting US eye-care professionals.’ Health Education and Behaviour, 
45(2), pp.181-189. 
Asif, S. (2017) ‘Smoking status and cessation.’ Optometry Today. Available at: 
https://www.aop.org.uk/ot/cpd/2017/05/10/why-it-is-time-optometrists-discussed-smoking-
status-and-cessation/article (Accessed: 31 March 2023) 
Aspry, K.E., Van Horn, L., Carson, J.A.S., Wylie-Rosett, J., Kushner, R.F., Lichtenstein, A.H., 
Devries, S.T., Freeman, A.M. Crawford, A. and Kris-Etherton, P. (2018) ‘Medical Nutrition 
Education, Training, and Competencies to Advance Guideline-Based Diet Counselling by 
Physicians: A Science Advisory from the American Heart Association. Circulation, 137(23),  pp. 
e821-e841. 
Association of British Dispensing Opticians (2019) What is a dispensing optician? Available at: 
https://www.abdo.org.uk/for-the-public/what-is-a-dispensing-optician/ (Accessed 22nd January 
2022). 
Association of Optometrists (2022) GOS sight test fee increase by 2%. Available at: 
https://www.aop.org.uk/ot/professional-support/health-services/2022/03/09/gos-sight-test-fee-
to-increase-by-2 (Accessed: 29 March 2023). 
Association of Optometrists (no date) How sight tests are funded in the UK. Available at: 
https://www.aop.org.uk/our-voice/media-centre/resources-for-journalists/how-sight-tests-are-
funded-in-the-uk (Accessed: 22 January 2022). 
Awad, A. and Abahussain, E. (2010) ‘Health promotion and education activities of community 
pharmacists in Kuwait. Pharmacy World and Science, 32(2), pp.146-153. 

Bagnell, A-M., Radley, D., Jones, R., Gately, P., Nobles, J., Van Dijk, M., Blackshaw, J., 
Montel, S. and Sahota, P. (2019) ‘Whole systems approaches to obesity and other complex 
public health challenges: a systematic review.’ BMC Public Health, 19(8), pp.1-14. Available at: 
https://doi.org/10.1186/s12889-01806274-z (Accessed 2nd July 2022). 
Ball, L. E. and Leveritt, M.D. (2015) ‘Development of a validated questionnaire to measure the 
self-perceived competence of primary health professionals in providing nutrition care to patients 
with chronic disease.’ Family Practice, 32(6), pp. 706-710. 
Bank of England (2023) Inflation Calculator. Available at: 
https://www.bankofengland.co.uk/monetary-policy/inflation/inflation-calculator (Accessed: 29 
March 2023). 
Barrett, D. and Heale, R. (2020) ‘What are Delphi studies.’ Evidence-Based Nursing, 23(3), 
pp.68-69. Available at https://ebn.bmj.com/content/ebnurs/23/3/68.full.pdf (Accessed on 29th 
September 2021). 
Barry, R. J. and Murray, P. I. (2005) ‘Unregistered visual impairment: is registration a failing 
system?’ British Journal of Ophthalmology, 89, pp. 995-998. 

Bartlett, H.E. and Eperjesi, F. (2008) ‘Nutritional supplementation for type 2 diabetes: a 
systematic review.’ Ophthalmic and Physiological Optics. 28(6), pp.503-523. 

Bellou, V., Belbasis, L., Tzoulaki, I. and Evangelou, E. (2018). ‘Risk factors for type 2 diabetes 
mellitus: An exposure-wide umbrella review of meta-analyses.’ PlosONE 
https://doi.org/10.1371/journal.pone.0194127. Available at: 
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0194127 (Accessed: 29 March 
2023) 



N.J.Milhench,  DOptom Thesis, Aston University  2023 
 

   
 

- 124 - 

Bener, A., Eliaçil, M., Cinik, H., Öztürk, M., DeFronzo, R.A. and Abdul-Ghani, M. (2018) ‘The 
impact of vitamin D deficiency on retinopathy and hearing loss among type 2 diabetic patients.’ 
BioMed Research International. Available at: 
https://www.hindawi.com/journals/bmri/2018/2714590/ (Accessed 29 March 2023). 
Benjamin, S.E., Tate, D.F., Bangdiwala, S.I., Neelon, B.H., Ammerman, A.S., Dodds, AJ.M. and 
Ward, D.S. (2008). ‘Preparing childcare health consultants to address childhood overweight: A 
randomized controlled trial comparing web to in-person training’. Maternal and Child Health 
Journal. 12, pp.662-669. 
Bernaards, C.M., Twisk, J.W.R., Snel, J., Van Mecheken, W., and Kemper. H.C.G. (2002). ‘Is 
calculating pack-years retrospectively a valid method to estimate life-time tobacco smoking? A 
comparison between prospectively calculated pack-years and retrospectively calculated pack-
years’. Addiction. 96, pp.1653-1661. 
Bhamra, S., Slater, A., Howard, C., Heinrich, M. and Johnson, M. (2019) ‘Health care 
professionals' personal and professional views of herbal medicines in the United Kingdom.’ 
Phytotherapy Research, 33(9), pp.2360-2368. 
Black, N., Murphy, M., Lamping, D., McKee, M., Sanderson, C., Askham, J. and Marteau, T. 
(1999) ‘Consensus development methods: a review of best practice in creating clinical 
guidelines’. Journal of Health Services Research and Policy, 4(4), pp.236-248 
Bloch, S. B., Larsen, M. and Munch, I.C. (2012) ‘Incidence of Legal Blindness from Age-Related 
Macular Degeneration in Denmark: Year 2000 to 2010.’ American Journal of Ophthalmology, 
153(2), pp.209-213. 
Boland, A., Cherry, G. and Dickson, R. (2017) Doing a systematic review: A student's guide. 
London: SAGE Publications 
Booth-Kewley, S., Larson, G.E. and Miyoshi, D.K. (2007) ‘Social desirability effects on 
computerized and paper-and-pencil questionnaires.’ Computers in Human Behavior, 23(1), pp. 
463-477. 
Bosanquet, N. (2006) ‘Developing a new partnership contract for community eye care in 
England.’ Imperial College London. Available at: http://assets.markallengroup.com/article-
images/image-library/147/uploads/importedimages/bosanquet-report.pdf (Accessed: 29 March 
2023). 
Bourrée, F., Michel, P. and Salmi, L.R. (2008) ‘Consensus methods: Review of original 
methods and their main alternatives used in public health.’ Revue d’Épidémiologie et de Santé 
Publique, 56(6), pp. e13-e21 Available at: 
https://www.sciencedirect.com/science/article/abs/pii/S0398762008008559 (Accessed: 7th 
January 2023). 
Braakhuis, A.J., Donaldson, C.I., Lim, J.C. and Donaldson, P.J. (2019) ‘Nutritional strategies to 
prevent lens cataract: current status and future strategies. Nutrients, 11(5), pp.1186. 

Brown, A., El-Shafe, H., Mellor, D. and Price, S (2022) Stigma and inclusive language in 
dietetics. Available at: https://www.bda.uk.com/resource/stigma-and-inclusive-language-in-
dietetics.html (Accessed: 19 March 2023) 
Brown, G. C. (2015) ‘Living too long’, EMBO reports, 16(2), pp. 137-141. 
Brown, R. (2019) Opticians and their role in public health. Available at: 
https://www.virtualoutcomes.co.uk/opticians-and-public-health/ (Accessed: 19 March 2023). 

Brownlee, M. (2001) ‘Biochemistry and molecular cell biology of diabetic complications.’ Nature, 
414, pp.813-820. 

Brûlé, J., Abboud, C. and Deschambault, E. (2012) ‘Smoking cessation counselling practices 
among Québec optometrists: evaluating beliefs, practices, barriers and needs.’ Clinical and  
Experimental Optometry, 95, pp. 599-605. 



N.J.Milhench,  DOptom Thesis, Aston University  2023 
 

   
 

- 125 - 

Buchowski, M.S., Plaisted, C., Fort, J. and Zeisel, S.H. (2002) ‘Computer-assisted teaching of 
nutritional anaemias and diabetes to first-year medical students. The American Journal of 
Clinical Nutrition. 75(1), pp.154-161. 
Bullock, A., Barnes, E., Ryan, B. and Sheen, N. (2014) ‘Case-based discussion supporting 
learning and practice in optometry’. Ophthalmic and Physioogical Optics, 34, pp.614-621. 

Bullock, A., Kavadella, A., Cowpe, J., Barnes, E., Quinn, B. and Murphy, D. (2020) ‘Tackling the 
challenge of the impact of continuing education: An evidence synthesis charting a global, cross-
professional shift away from counting hours.’ European journal of dental education. 24(3), 
pp.390-397. 
Bunce, C. and Wormald, R (2006) ‘Leading causes of certification for blindness and partial sight 
in England & Wales.’ BMC Public Health, 58(6). Available at: 
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-6-58#citeas (Accessed: 
22 January 2022) 
Bunce, C., Xing, W. and Wormald, R. (2010) ‘Causes of blind and partial sight certifications in 
England and Wales: April 2007-March 2008’. Eye, 24, pp.1692-1699. 

Buschini, E., Fea, A.M., Lavia, C.A., Nassisi, M., Pignata, G., Zola, M. and Grignolo, F.M. 
(2015) ‘Recent developments in the management of dry age-related macular degeneration.’ 
Clinical ophthalmology, 9, pp. 563-574. 
Buxton, J. (2021) National life tables - life expectancy in the UK: 2018 to 2020. Available at: 
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/lifeexpectan
cies/bulletins/nationallifetablesunitedkingdom/2018to2020 (Accessed 9th January 2022). 

Caban-Martinez, A.J., Davila, E.P., McCollister, K.E., Fleming, L.E., Zheng, D.D., Lam, B.L., 
Dubovy, S.R. and Lee, D.J. (2011). ‘Age-Related Macular Degeneration and Smoking 
Cessation Advice by Eye Care Providers: A Pilot Study.’ Preventing chronic disease, 8(6). A147 

Calculator.net (no date) Sample Size Calculator. Available at : 
https://www.calculator.net/sample-size-calculator.html (Accessed: 03 February 2023) 

Chakravarthy, U., Williams, M., and AMD Guidelines Group (2013) ‘The Royal College of 
Ophthalmologists Guidelines on AMD: Executive Summary.’ Eye, 27(12), pp.1429-1431. 

Chakravarthy, U., Wong T. Y., Fletcher, A., Piault, E., Evans, C., Zlateva, G., Buggage, R., 
Pleil, A. and Mitchell, P. (2010) ‘Clinical risk factors for age-related macular degeneration: a 
systematic review and meta-analysis.’ BMC Ophthalmology, 13(10), pp.31. 
Chapman, N.A., Jacobs, R.J. and Braakhuis, A.J. (2019) ‘Role of diet and food intake in age-
related macular degeneration: a systematic review’ Clinical and Experimental Ophthalmology, 
47, pp.106-127. 
Chia, E.-M., Mitchell, P., Rochtchina, E., Lee, A.J., Maroun, R. and Wang, J.J. (2003), 
‘Prevalence and associations of dry eye syndrome in an older population: the Blue Mountains 
Eye Study’. Clinical and Experimental Ophthalmology, 31: 229-232. Available 
at: https://doi.org/10.1046/j.1442-9071.2003.00634.x (Accessed: 01 December 2023) 
Cholesterol Treatment Trialists’ (CTT) Collaboration. (2010) ‘Efficacy and safety of more 
intensive lowering of LDL cholesterol: a meta-analysis of data from 170000 participants in 26 
randomised trials.’ The Lancet, 376(9753), pp.1670-1681 
ClinRisk (2018) Welcome to the QRISK®3-2018 risk calculator Available at: 
https://qrisk.org/index.php (Accessed: 19 March 2023) 

Conway, H., Chawke, J., Keane, M., Douglas, P., Kelly, D. and Griffin, A. (2022) ‘Nutrition 
related knowledge, attitudes, and practice among physiotherapist in Ireland: A survey.’ BMJ 
Nutrition, Prevention and Health, 5(2), pp. A1-A15. Available at: 
https://nutrition.bmj.com/content/bmjnph/5/Suppl_2/A6.1.full.pdf (Accessed: 8th January 2023.) 



N.J.Milhench,  DOptom Thesis, Aston University  2023 
 

   
 

- 126 - 

Cooper, E., Spilsbury, K., McCaughan, D., Thompson, C., Butterworth, T. and Hanratty, B. 
(2017) ‘Priorities for the professional development of registered nurses in nursing homes: a 
Delphi study.’ Age and Ageing, 46, pp.39-45. 
Craig, J.P., Nichols, K.K., Akpek, E.K., Caffery, B., Dua, H.S., Joo, C.K., Liu, Z., Nelson, J.D., 
Nichols, J.J., Tsubota, K. and Stapleton, F. (2017) ‘TFOS DEWS II Definition and Classification 
Report.’ The Ocular Surface, 15(3), pp.276-283. 

Dabasia, P. L., Edgar, D. F., Garway-Heath, D. F. and Lawrenson, J. G. (2014) ‘A survey of 
current and anticipated use of standard and specialist equipment by UK 
optometrists’. Ophthalmic and Physiological Optics, 34(5), pp. 592-613. 
Dacey, M., Arnstein, F., Kennedy, M.A., Wolfe, J. and Phillips, E.M.,( 2013). ‘The impact of 
lifestyle medicine continuing education on provider knowledge, attitudes, and counselling 
behaviors.’ Medical Teacher, 35(5), pp.e1149-e1156. 
Davey, C.J., Slade, S.V. and Shickle, D. (2017) ‘A proposed minimum data set for international 
primary care optometry: a modified Delphi study’ Ophthalmic and Physiological Optics, 37(4), 
pp.428-439. 
de Meyrick, J. (2003) ‘The Delphi method and health research’ Health Education, 103(1), pp.7-
16. 
de Villiers, M.R., de Viliers, P.J.T and Kent, A.P. (2005) ‘The Delphi technique in health 
sciences education research.’ Medical Teacher, 27(7), pp. 639-643.  

DeBlack, S.S. (2003) ‘Cigarette smoking as a risk factor for cataract and age-related macular 
degeneration: a review of the literature.’ Optometry (St. Louis, Missouri), 74(2), pp. 99-110. 

Demetz, E., Schroll, A., Auer, K., Heim, C., Patsch, J.R., Eller, P., Theurl, M., Theurl, I., Theurl, 
M., Seifert, M. and Lener, D.,  Stanzl, U., Haschka, D., Asshoff, M., Dichtl, S., Nairz, M., Huber, 
E., Stadlinger, M., Moschen, A.R., Li, X., Pallweber, P., Scharnagl, H., Stojakovic, T., März, W., 
Kleber, M.E., Garlaschelli, K., Uboldi, P., Catapano, A.L., Stellaard, F., Rudling, M., Kuba. K., 
Imai, Y., Arita, M., Schuetz, J.D., Pramstaller, P.P., Tietge, U.J.F., Trauner, M., Norata, G.D., 
Claudel, T., Hicks, A.A., Weiss, G. and Tancevski, I. (2014). ‘The arachidonic acid metabolome 
serves as a conserved regulator of cholesterol metabolism.’ Cell metabolism, 20(5), pp.787-
798. 
Department for Public Health and Primary Care. (2019) Advancing our Health: prevention in the 
2020’s. Available at: 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/f
ile/819766/advancing-our-health-prevention-in-the-2020s-accessible.pdf (Accessed: 31st July 
2022) 
Department of Health (1994) How you can help to improve the health of the nation: an 
introductory booklet for the primary health care team. London: Health and Strategy Unit, 
Department of Health. 
Department of Health (no date, Archived pre-2010) Executive Summary: The Health of the 
Nation – a policy assessed. Available at: 
https://webarchive.nationalarchives.gov.uk/ukgwa/20130107105354/http://www.dh.gov.uk/prod
_consum_dh/groups/dh_digitalassets/@dh/@en/documents/digitalasset/dh_4014481.pdf 
(Accessed: 19 March 2023) 
Department of Health and Social Care (2019)  Physical activity guidelines: adults and older 
adults. Available at: https://www.gov.uk/government/publications/physical-activity-guidelines-
adults-and-older-adults (Accessed: 25 March 2023) 
Department of Health and Social Care and Office for Health Improvement and Disparities 
(2021) Guidance: Chapter 12: Alcohol. Available at: 
https://www.gov.uk/government/publications/delivering-better-oral-health-an-evidence-based-
toolkit-for-prevention/chapter-12-alcohol (Accessed: 25 March 2021) 



N.J.Milhench,  DOptom Thesis, Aston University  2023 
 

   
 

- 127 - 

Diabetes UK (no date) Diabetes risk factors. Available at: 
https://www.diabetes.org.uk/preventing-type-2-diabetes/diabetes-risk-factors (Accessed: 04 
March 2023) 
DOCET (2022a) AMD: Part 1 – What is AMD? Available at: 
https://docet.info/enrol/index.php?id=301 (Accessed: 31 March 2023) 

DOCET (2022b) Dry Eye Disease: Part 3 – Managing DED I (Non-interactive). Available at: 
https://docet.info/enrol/index.php?id=317 (Accessed: 31 March 2023) 

Douglas, P. L., McCarthy, Y, H., McCotter, L. E., Gallen, S., McClean, S., Gallagher, A. M. and 
Ray, S. (2019) ‘Nutrition Education and Community Pharmacy: A First Exploration of Current 
Attitudes and Practices in Northern Ireland.’ Pharmacy, 7(1). DOI:10.3390/pharmacy7010027. 
Available at: https://www.mdpi.com/2226-4787/7/1/27 (Accessed: 23rd January 2022). 
Downie, L.E. and Keller, P.R. (2015) ‘The Self-Reported Clinical Practice Behaviours of 
Australian Optometrists as Related to Smoking, Diet and Nutritional Supplementation’ PLoS 
ONE 10(4):e0124533. dod:10.1371/journal.pone.0124533 
Downie, L.E., Barrett, C. and Keller, P.R. (2015). ‘The personal nutrition–related attitudes and 
behaviours of Australian optometrists: Is there evidence for an evidence-based approach?’. 
Nutrition, 31(5), pp. 669-677. 
Downie, L.E., Douglass, A., Guest, D. and Keller, P.R. (2017). ‘What do patients think about the 
role of optometrists in providing advice about smoking and nutrition?’ Ophthalmic and 
Physiological Optics, 37(2), pp.202-211. 
Downie, L.E., Keller, P.R. and Vingrys, A.J. (2013) ‘An Evidence-Based Analysis of Australian 
Optometrists’ Dry Eye Practices.’ Optometry and Visual Science, 90(12), pp. 1385-1395. 

Downie, L.E., Rumney, N., Gad, A., Keller, P.R., Purslow, C. and Vingrys, A.J. (2016) 
‘Comparing self-reported optometric dry eye clinical practices in Australia and the United 
Kingdom: is there scope for practice improvement?’ Ophthalmic and Physiological Optics, 36, 
pp. 140-151. 
Dreesen, M., Foulon, V., Hiele, M., Vanhaccht, K., De Poureq, L., Pironi, L., Van Gossum, A., 
Arends, J., Cuerda, C., Thul, P., Bozzetti, F. and Willems, L. (2013) ‘Quality of care for cancer 
patients on home parenteral nutrition: development of key interventions and outcome indicators 
using a two-round Delphi approach.’ Support Care Cancer, 21, pp.1373-1381. 
Dyson, P.A., Twenefour, D., Breen, C., Duncan, A., Elvin, E., Goff, L., Hill, A., Kalsi, P., 
Marsland, N., McArdle, P., Mellor, D., Oliver, L. and Watson, K. (2018). ‘Diabetes UK evidence-
based nutrition guidelines for the prevention and management of diabetes.’ Diabetic Medicine. 
35(5), pp. 541-547. 
EFSA NDA Panel (EFSA Panel on Dietetic Products, Nutrition and Allergies), Turck, D., 
Bresson, J-L., Burlingame, B., Dean, T., Fairweather-Tait, S., Heinonen, M., Hirsch-Ernst, K.I., 
Mangelsdorf, I., McArdle, H.J., Naska, A., Neuhäuser-Berthold, M., Nowicka, G., Pentieva, K., 
Sanz, Y., Sjödin, A., Stern, M., Tomé, D., Van Loveren, H., Vinceti, M., Willatts, P., Martin, A., 
Strain, S.J.J. and Siani, A. (2018). ‘Scientific Opinion on the NWT-02, a fixed combination of 
lutein, zeaxanthin and docosahexaenoic acid in egg yolk and reduction of the loss of vision: 
evaluation of a health claim pursuant to Article 13(5) of Regulation (EC) No 1924/2006.’ EFSA 
Journal 2018,16(1), pp. e05139. https://doi.org/10.2903/j.efsa.2018.5139 
Erden, S. and Bicakci, E. (2012) ‘Hypertensive retinopathy: incidence, risk factors, and 
comorbidities. Clinical and Experimental Hypertension, 34(6), pp. 397-401. 

Farrand, K.F., Fridman, M., Stillman I. Ö., and Schaumberg, D.A., (2017) ‘Prevalence of 
Diagnosed Dry Eye Disease in the United States Among Adults Aged 18 Years and Older’. 
American Journal of Ophthalmology, 182, pp. 90-98. 
Fiander, M. and Burns, T. (1998) ‘Essential components of schizophrenia care: a Delphi 
approach’ Acta Psychiatrica Scandinavica, 98, pp. 400-405. 



N.J.Milhench,  DOptom Thesis, Aston University  2023 
 

   
 

- 128 - 

Fincham J.E. (2008) ‘Response rates and Responsiveness for Surveys, Standards, and the 
Journal’ The American Journal of  Pharmaceutical Education,  72(2), doi: 10.5688/aj720243. 
Available at: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2384218/  (Accessed on 1st August 
2022) 
Fink, A., Kosecoff, J., Chassin, M. and Brook, R.H. (1984) ‘Consensus methods: characteristics 
and guidelines for use’. American Journal of Public Health. 74(9), pp. 979-983. 

Fitzgerald, N. and Angus, C. (2015) ‘Four Nations - How evidence-based are alcohol policies 
and programs across the UK?’ Alliance for Useful Evidence. Available at: 
https://www.ias.org.uk/uploads/pdf/Four%20Nations%20v4.pdf (Accessed 31st July 2022). 

Fletcher, B., Gulanick, M. and Lamendola, C. (2002) ‘Risk factors for type 2 diabetes mellitus.’ 
The Journal of Cardiovascular Nursing 16(2), pp.17-23. 

Ford, A., Mackintosh, A. M., Moodie, C., Kuipers, M. A. G., Hastings, G. B. and Bauld, L.. 
(2020) ‘Impact of a ban on the open display of tobacco products in retail outlets on never 
smoking youth in the UK: findings from a repeat cross-sectional survey before, during and after 
implementation.’ Tobacco Control, 29(2) pp. 282-288. Available at: 
https://tobaccocontrol.bmj.com/content/29/3/282.citation-tools (Accessed: 21st January 2022) 
Forsetlund, L., O’Brien, M.A., Forsén, L., Mwai, L., Reiner, L.M., Okwen, M.P., Horsley, T. and 
Rose, C.J. (2021) ‘Continuing education meetings and workshops: effects on professional 
practice and healthcare outcomes.’ Cochrane Database of Systematic Reviews. Available at: 
https://doi.org?10.1002/14651858.CD003030.pub3 (Accessed: 2nd October 2021.) 
Foulks, G. N., Forstot, S. L., Donshik, P. C., Forstot, J. Z., Goldstein, M. H., Lemp, M. A., 
Nelson, J. D., Nichols, K. K., Pflugfelder, S. C., Tanzer, J. M., Asbell, P., Hammitt, K. and 
Jacobs, D. S. (2015) ‘Clinical guidelines for management of dry eye associated with Sjogren 
disease.’ The Ocular Surface, 13(2), pp. 118-132. 
Galor, A., Gardner, H., Pouyeh, B., Feuer, W. and Florez, H. (2014) ‘Effect of a Mediterranean 
dietary pattern and vitamin D levels on Dry Eye syndrome.’ Cornea, 33(5), pp. 437-41. 

Garcia-Medina, J.J., Garcia-Medina, M., Garrido-Fernandez, P., Galvan-Espinosa, J., Garcia-
Maturana, C., Zanon-Moreno, V. and Pinazo-Duran, M.D., (2015). ‘A two-year follow-up of oral 
antioxidant supplementation in primary open-angle glaucoma: an open-label, randomized, 
controlled trial.’ Acta ophthalmologica, 93(6), pp. 546-554. 
General Ophthalmic Mandatory Services Contract 2010. Available at: 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/f
ile/215913/dh_122099.pdf (Accessed 22nd January 2022) 
General Optical Council (2016a) Standards for Optical Students. Available at: 
https://optical.org/media/ryehzzyf/standards_for_optical_students_web.pdf (Accessed: 31st July 
2022) 
General Optical Council (2016b) Standards of Practice for Optometrists and Dispensing 
Opticians. Available at: 
https://optical.org/media/201flx0e/standards_of_practice_for_optoms_dos.pdf (Accessed: 23 
January 2022) 
General Optical Council (2022a). ‘Continuing Professional Development (CPD) A  guide for 
registrants.’ Available at https://optical.org/media/qo3pshey/cpd_a-guide-for-
registrants_v2_june-2022.pdf (Accessed: 3rd August 2022) 
General Optical Council (2022b). ‘Requirements for Approved Qualifications in Optometry or 
Dispensing Optics.’ Available at https://optical.org/media/wx0hmr1w/optom_do-requirements-
revised-march-2022.pdf (Accessed: 31st July 2022) 
General Optical Council. (2022c) Email to Nicola Milhench 1st April 2022. (see Appendix 3.2.3) 



N.J.Milhench,  DOptom Thesis, Aston University  2023 
 

   
 

- 129 - 

Giaconi, J.A., Yu, F., Stone, K.L., Pedula, K.L., Ensrud, K.E., Cauley, J.A., Hochberg, M.C., 
Coleman, A.L. and Study of Osteoporotic Fractures Research Group, (2012). ‘The association 
of consumption of fruits/vegetables with decreased risk of glaucoma among older African 
American women in the study of osteoporotic fractures.’ American Journal of Ophthalmology, 
154(4), pp. 635-644. 
Giannaccare, G., Pellegrini, M., Sebastiani, S., Bernabei, F., Roda, M., Taroni, L., Versura, P. 
and Campos, E. (2019) ‘Efficacy of Omega-3 fatty acid supplementation for treatment of dry 
eye disease: A meta-analysis of randomised clinical trials’ Cornea, 38(5), pp. 565-573. 

Glaucoma UK (2021) Food and glaucoma: ideas for your shopping list. Available at: 
https://glaucoma.uk/blog-category-blog/food-for-glaucoma-ideas-for-your-shopping-list/ 
(Accessed: 05 March 2023) 
GOC (2021) Guidance: For providers of CPD. Available at: 
https://optical.org/media/trfncww4/provider-guide-for-cpd.pdf (Accessed: 26th March 2023) 

Gocuk, S.A., Lee, J., Keller, P.R., Ayton, L.N., Guymer, R.H., McKendrick, A.M. and Downie, 
L.E. (2021) ‘Clinical audit as an educative tool for optometrists: an intervention study in age-
related macular degeneration.’ Ophthalmic and Physiological Optics, 41, pp. 53-72 
Gopinath, B, Liew, G., Flood, V. M., Joachim, N., Burlutsky, G. and Mitchel, P. (2017) 
‘Combined influence of poor health behaviours on the prevalence and 15-year incidence of age-
related macular degeneration.’ Scientific Reports, 7. Available at: 
https://www.nature.com/articles/s41598-017-04697-3 (Accessed: 31 January 2022) 
Gopinath, B., Flood, V.M., Kifley, A., Liew, G. and Mitchell, P. (2015). ‘Smoking, antioxidant 
supplementation and dietary intakes among older adults with age-related macular degeneration 
over 10 years.’ PloS one, 10(3), p.e0122548. 
Gopinath, B., Flood, V.M., Wang, J.J., Rochtchina, E., Wong, T.Y. and Mitchell, P. (2013) ‘Is 
quality of diet associated with the microvasculature? An analysis of diet quality and retinal 
vascular caliber in older adults.’ British Journal of Nutrition, 110(4), pp. 739-746. 

Gopinath, B., Lieu, G., Lewis, J.R., Bodonno, N.P., Bondonno, C.P., Burlutsky, G., Hodgson, 
J.M. and Mitchel, M. (2020) ‘Associations between dietary flavonoids and retinal 
microvasculature in older adults’ European Journal of Nutrition, 59, pp. 3093-3101. 

Graham, H., de Bell, S., Flemming, K., Sowden, A., White, P. and Wright, K. (2020) ‘Older 
people’s experience of everyday travel in the urban environment: a thematic synthesis of 
qualitative studies in the United Kingdom.’ Ageing and Society, 40, pp. 842-868. 
Graham, J.E., McGilligan, V.E., Berrar, D., Leccisotti, A., Moore, J.E., Bron, A.J., and Moore, 
T.C.B. (2010) ‘Attitudes towards diagnostic tests and therapies for dry eye disease.’ Ophthalmic 
Research, 43(1), pp 11-17. 
Gray, L.J., Taub, N.A., Khunti, K., Gardiner, E., Hiles, S., Webb, D.R., Srinivasan, B.T. and 
Davies, M.J. (2010) ‘The Leicester Risk Assessment score for detecting undiagnosed Type 2 
diabetes and impaired glucose regulation for use in a multi-ethnic UK setting.’ Diabetic 
Medicine, 27(8), pp. 887-895. 
Green, L.W. (1999) ‘What can we generalize from research on patient education and clinical 
health promotion to physician counselling on diet?’ European Journal of Clinical Nutrition, 53(2), 
pp. S9-18. 
Griffith R., O’Connell, M., and Smith, K. (2017) Tax design in the alcohol market. Institute of 
Fiscal Studies working paper W17/28. Available at: 
https://www.sciencedirect.com/science/article/pii/S0047272718302329 (Accessed: 23 January 
2022). 
Halcomb, E., Davidson, P., and Hardaker, L. (2008) ‘Using the consensus development 
conference method in healthcare research.’ Nurse Researcher, 16(1), pp. 56-71. 



N.J.Milhench,  DOptom Thesis, Aston University  2023 
 

   
 

- 130 - 

Hale, J., Phillips, C.J. and Jewell, T.  (2012) ’Making the economic case for prevention - a view 
from Wales’ BMC Public Health,12(460), Available at: http://www.biomedcentral.com/1471-
2458/12/460 (Accessed 2nd July 2022). 
Hammond, B. R., Wooten, B. R., Nanez, J. E. and Wenzel, A. J. (1999) ‘Smoking and lens 
optical density.’ Ophthalmic and Physiological Optics, 19(4), pp. 300-305. 

Harden, A. and Thomas, J. (2022), ‘Thematic Synthesis’ [Recorded Webinar] Cochrane 
Training. 24 February. Available at: https://training.cochrane.org/resource/thematic-synthesis 
(Accessed: 10 September 2022)  
Harden, R.M and Cairncross, R.G. (1980) ‘Assessment of practical skill: The objective 
structured practical examination (OSPE)’ Studies in Higher Education, 5(2), pp.187-196. 

Harris, F., Mackintosh, A. M., Anderson, S., Hastings, G., Borland, R., Fong, G. T., Hammond. 
D., and Cummings, K. M. (2006) ‘Effects of the 2003 advertising/promotion ban in the United 
Kingdom on awareness of tobacco marketing: findings from the International Tobacco Control 
(ITC) Four Country Survey.’ Tobacco Control, 15(3), pp. iii26-iii33 Available at: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2593060/ (Accessed: 21st January 2022) 
Hasson, F., Keeney, S. and McKenna, H. (2008) ‘Research Guidelines for the Delphi 
Technique.’  Journal of Advanced Nursing, 32(4), pp. 1008-1015. 

Health Strategy Unit, Department of Health. (1994) How you can help to improve the health of 
the nation: an introductory booklet for the primary care team. London: Department of Health 

Heaton, P.C. and Frede, S.M. (2003) ‘Patients’ need for more counselling on diet, exercise, and 
smoking cessation: results from the National Ambulatory Medical Care Survey.’ Journal of 
American Pharmacists Association, 46(3), pp. 364-9. 
Helmer-Hirschberg, O. (1966) The Use of the Delphi Technique in Problems of Educational 
Innovations. Santa Monica, CA: RAND Corporation 
https://www.rand.org/pubs/papers/P3499.html. (Accessed: 3rd July 2022)  
Hepple B., Smith, P., Brownsword, R., Calman, K., Harding, S., Harper, P., Lord Harries of 
Pentregarth, Hil, R., Holm, S., Kaletsky, A., Knight, R., Lord Krebs, Lipton, P., Murdoch, A., 
Parry, B., Perry, H., Lord Plant of Highfield, Rose, N. (2007) Public Health: ethical issues. 
Available at:https://www.nuffieldbioethics.org/publications/public-health/guide-to-the-
report/policy-process-and-practice (Accessed: 23 January 2022) 
Hogarth, R. M. (1978). ‘A note on aggregating opinions.’ Organizational Behavior and Human 
Performance, 21(1), pp. 40-46. 

Horton, J.N., (1980) ‘Nominal Group Technique.”, Anaesthesia, 35(8), pp. 6761-843. 
Hyman, I., Gucciardi, E., Patychuk, D., Rummens, J.A., Shakya, Y., Kljujic, D., Bhamani, M. 
and Boqaileh, F. (2014) ‘Self-management, health service use and information seeking for 
diabetes care among black Caribbean immigrants in Toronto. Canadian Journal of Diabetes, 
38, pp. 32-37. 
Hyun, K.S., Kang, H.S., Kim, W.O., Park, S., Lee, J. and Sok, S. (2009) ‘Development of a 
multimedia learning DM diet education program using standardized patients and analysis of its 
effects on clinical competency and learning satisfaction for nursing students’. Journal Korean 
Academy of Nursing, 39(2), pp. 249-58. 
Jalbert, I., Rahardjo, D., Yashadhana, A., Lieu, G. and Gopinath, B. (2020) ‘A qualitative 
exploration of Australian eyecare professional perspectives on Age-Related Macular 
Degeneration (AMD) care.’ PLoS ONE 15(2): e0228858  
Jarl, J., Tolentine, J.C., James, K., Clark, M.J. and Ryan, M. (2014) ‘Supporting cardiovascular 
risk reduction in overweight and obese hypertensive patients through DASH diet and lifestyle 
education by primary care nurse practitioners.’ Journal of the American Association of Nurse 
Practitioners. 26(9), pp. 498-503. 



N.J.Milhench,  DOptom Thesis, Aston University  2023 
 

   
 

- 131 - 

JBS3 (2014b) Risk Calculator Available at: https://www.jbs3risk.co.uk/pages/risk_calculator.htm 
(Accessed: 19 March 2023) 

JBS3. (2014a) ‘Joint British Societies’ consensus recommendations for the prevention of 
cardiovascular disease (JBS3)’ Heart, 100, pp.  ii1-ii67. doi: 10.1136/heartjnl-2014-305693.  

Johnson, I (2017) ‘Dry eye – the role of nutritionals’ Optometry Today, Available at: 
https://www.aop.org.uk/ot/cpd/2017/01/13/dry-eye-the-role-of-nutritionals/dry-eye-the-role-of-
nutritionals (Accessed: 31 March 2023) 
Johnson, I (2021) ‘Omega-3 and ocular health: what’s the deal’ Optometry Today, Available at: 
https://www.aop.org.uk/ot/cpd/2021/07/06/omega-3-and-ocular-health-whats-the-deal/article 
(Accessed: 31 March 2023) 
Jones, J. (1995) ‘Qualitative Research: Consensus methods for medical and health services 
research.’ BMJ, pp.311- 376. Available at: https://www.bmj.com/content/311/7001/376.full 
(Accessed: 7th January 2023). 
Jünger, S., Payne, S.A., Brine, J., Radburch, L. and Brearley, S.G. (2017) ‘Guidance on 
Conducting and REporting DElphi Studies (CREDES) in palliative care: Recommendations 
based on a methodological systematic review.’ Palliative Medicine, 31(8), pp. 684-706. 
Kang, J.H., Ivey, K.L., Boumenna, T., Rosner, B., Wiggs, J.L. and Pasquale, L.R. (2018.) 
‘Prospective study of flavonoid intake and risk of primary open-angle glaucoma.’ Acta 
Ophthalmologica, 96(6), pp. e692-e700. 
Kang, J.H., Willett, W.C., Rosner, B.A., Buys, E., Wiggs, J.L. and Pasquale, L.R., (2016). 
‘Association of dietary nitrate intake with primary open-angle glaucoma: a prospective analysis 
from the nurses’ health study and health professionals follow-up study.’ JAMA Ophthalmology, 
134(3), pp. 294-303. 
Kanski, J.J. (2002) Clinical Ophthalmology Edinburgh: Butterworth-Heinemann Fourth Edition 
Katz DL. (2018) ‘How to Improve Clinical Practice and Medical Education About Nutrition.’ AMA 
Journal of Ethics, 20(10), pp. E994-1000. 
Kaushik, S., Wang, J.J., Flood, V., Lieu, G., Smith, W. and Mitchell, P. (2010) ‘Frequency of fish 
consumption, retinal microvascular signs and vascular mortality’ Microcirculation, 15(1), pp.27-
36. 
Kaushik, S., Wang, J.J., Wong, T.Y., Flood, V., Barclay, A., Brand-Miller, J and Mitchell, P. 
(2009) ‘Glycemic index , retinal vascular calibre, and stroke mortality.’ Stroke, 40, pp. 206-212. 

Kawashima, M., Sano, K., Takechi, S. and Tsubota, K. (2018) ‘Impact of lifestyle intervention on 
dry eye disease in office workers: a randomized controlled trial.’ Journal of Occupational Health, 
60(4), pp. 281-288. 
Keaver, L., O’Meara, C., Mukhta, M. and McHugh, C. (2018) ‘Providing Nutrition Care to 
Patients with Chronic Disease: An Irish Teaching Hospital Healthcare Professional Study.’ 
Hindawi Article ID 1657624, 7 pages, Available at: https://doi.org/10.1155/2018/1657624 
(Accessed: 3rd July 2022). 
Kelly, D., Chawke, J., Keane, M., Conway, H., Douglas, P. and Griffin, A. (2022) ‘An exploration 
of the self-perceived nutrition competencies of pharmacists.’ Exploratory research in clinical and 
social pharmacy, 8, Available at: 
https://reader.elsevier.com/reader/sd/pii/S2667276622001020?token=963AF4AF5F06E4F9454
79C3C0C952372D03089D394D756384ED48606F230BC01442D037D653F2FEE61558B1957
AF7AFA&originRegion=eu-west-1&originCreation=20230108161645 (Accessed 8th January 
2023.) 
Kennedy, R.D. and Douglas, O. (2015). ‘Strategies to help patients stop smoking: the 
optometrist's perspective.’ Clinical Optometry, 7, pp. 103-113. 



N.J.Milhench,  DOptom Thesis, Aston University  2023 
 

   
 

- 132 - 

Kennedy, R.D., Spafford, M.M, Douglas, O., Brûlé, J., Hammond, D., Fong, G.T., Thompson, 
M.E. and Schultz, A.S.H.. (2014) ‘Patient Tobacco Use in Optometric Practice: A Canada-Wide 
Study.’ Optometry and Vision Science. 91(7), pp. 769-777. 
Kennedy, R.D., Spafford, M.M., Schultz, A.S.H., Iley, M.D. and Zawada, V. (2011) ‘Smoking 
Cessation Referrals in Optometric Practice: A Canadian Pilot Study.’ Optometry and Vision 
Science. 88(6), pp. 766-771. 
Kenney, S., Hasson, F. and McKenna, H. (2005) ‘Consulting the oracle: ten lessons from using 
the Delphi technique in nursing research’.  Journal of Advanced Nursing, 52(2), pp. 205-212. 

Khan, J.C., Thurlby, D.A., Shahid, A., Clayton, D.G., Yates, J.R.W., Bradley, M., Moore, A.T. 
and Bird, A.C. (2006) ‘Smoking and age-related macular degeneration: the number of pack 
years of cigarette smoking is a major determinant of risk for both geographic atrophy and 
choroidal neovascularisation.’ British Journal of Ophthalmology, 90, pp. 75-80. 
Kiely, P. & Chappell, R. (2015) ‘A Global Competency Based Model of Scope of Practice in 
Optometry’, World Council of Optometry. 
Kim, K., Baek, S., Kim, Y., Jung, M., Kim, S., Lee, K., Kim, G-M. and Shin, H-J. (2016) 
‘Preliminary findings on nutrition care competence in health care professionals using a 
standardised questionnaire NUTCOMP Korean version.’ European Society for Paediatric 
Endocrinology. Available at https://abstracts.eurospe.org/hrp/0086/hrp0086p2-p520. (Accessed: 
3rd August 2022) 
Kim, L. A. and D'Amore, P. A. (2012) ‘A brief history of anti-VEGF for the treatment of ocular 
angiogenesis.’ The American Journal of Pathology, 181(2), pp. 376-379. 

Kiss, A., Pfeiffer, L., Popp, J., Oláh, J. and Lakner, Z. (2020). ‘A blind man leads a blind man? 
Personalised nutrition-related attitudes, knowledge, and behaviours of fitness trainers in 
Hungary’. Nutrients, 12, 663, Avaialble at: https://doi.org/10.3390/nu12030663 (Accessed 2nd 
January 2023) 
Kjeldsen, S.E. (2018) ‘Hypertension and cardiovascular risk: General aspects.’ Pharmaceutical 
Research, 129, pp. 95-99. 
Kostas G. (1980) ‘A hypertension diet education program for public health nurses.’ Journal of 
the American Dietetic  Association, 77(5), pp. 570-4. Avaialable at: 
http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=reference&D=med2&NEWS=N&AN=7430513
(Accessed: 9th August 2020) 
Landis, Z.C., Rolius, R. and Scott, I.U.. ‘Practice patterns Among Eye Care Providers at US 
Teaching Hospitals with Regard to Assessing and Educating Patients About Smoking.’ 
American Journal of Ophthalmology, 180, pp. 86-90. 
Larson, T. and Coker, J. (2009) ‘A descriptive study of lutein and zeaxanthin in optometric 
practice’ Optometry, 80, pp. 579-586. 
Lawrenson, J.G. and Evans, J.R.. (2013) ‘Advice about diet and smoking for people with or at 
risk of age-related macular degeneration: a cross-sectional survey of eye care professionals in 
the UK.’ BMC Public Health, 13(564), pp. 1-10. 
Lawrenson, J.G., Roberts, C.A. and Offered, L. (2015) ‘A pilot study of the feasibility of 
delivering a brief smoking cessation intervention in community optometric practice.’ Public 
Health, 129, pp. 149-151. 
Lee, M.J., Wang, J., Friedman, D.S., Boland, M.V., De Moraes, C.G. and Ramulu, P.Y. (2019.) 
‘Greater physical activity is associated with slower visual field loss in glaucoma.’ 
Ophthalmology, 126(7), pp. 958-964. 
Leeman, R.F., Fischler, C. and Rozin, P. (2011) ‘Medical doctors' attitudes and beliefs about 
diet and health are more like those of their lay countrymen (France, Germany, Italy, UK and 
USA) than those of doctors in other countries.’ Appetite, 56(3), pp. 558-63. 



N.J.Milhench,  DOptom Thesis, Aston University  2023 
 

   
 

- 133 - 

Levy, j., Harris, J., Darby, P., Sacks, R., Dumanovsky, T. and Silver, L. (2011) ‘The primary 
care nutrition training program: An approach to communication on behaviour change.’ Health 
Promotion Practice, 12(5), pp. 761-768. 
Lian,J., McGhee, S.M., So, C., Chau, J., Wong, C.K.H., Wong, W.C.W. and Lam, C.L.K. (2019) 
‘Long-term cost-effectiveness of a Patient Empowerment Programme for type 2 diabetes 
mellitus in primary care.’ Diabetes, Obesity and Metabolism, 21, pp. 73-83. 
Liew, G., Michaelides, M. and Bunce, C. (2014) IA comparison of the causes of blindness 
certifications in England and Wales in working age adults (16-64), 1999-2000 with 2009-2010.’ 
BMJ Open, 4:e004015.doi:10.1136/bmjopen-2013-004015.  
Liew, G., Sharrett, A. R., Wang, J.J., Klein, R., Klein, B. E. K., Mitchell, P. and Wong, T. Y. 
(2008) ‘Relative Importance of Systemic Determinants of Retinal Arteriolar and Venular Caliber: 
The Atherosclerosis Risk in Communities Study.’ Archives of Ophthalmology, 126(10), pp. 
1404-1410. 
Limbachia, P. and Bartlett, H. (2016) ‘Nutritional supplements for glaucoma.’ Optometry Today. 
Available at: https://www.aop.org.uk/ot/cpd/2016/10/18/nutritional-supplementation-for-
glaucoma/article (Accessed: 31 March 2023) 
Lin, S.C., Wang, S.Y., Pasquale, L.R., Singh, K. and Lin, S.C. (2017) 'The relation between 
exercise and glaucoma in a South Korean population-based sample.’ PLoS One, 12(2), 
p.e0171441. Available at: 
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0171441(Accessed 05 March 
2023) 
Liou, S-R. and Cheng, C-Y. (2014) ‘Developing and validating the Clinical Competence 
Questionnaire: A self-assessment instrument for upcoming baccalaureate nursing graduates. 
Journal of Nursing and Practice, 4(2), pp. 56–66. 
Liu, L. and Swanson, M. (2013). ‘Improving patient outcomes: role of the primary care 
optometrist in the early diagnosis and management of age-related macular degeneration.’ 
Clinical Optometry, 5, pp. 1-12. 
Local Optical Committee Support Unit (no date a) General Ophthalmic Services. Available at: 
https://www.locsu.co.uk/what-we-do/policy/general-ophthalmic-services/ (Accessed 22nd 
January 2022) 
Local Optical Committee Support Unit (no date b) LOCSU - Clinical Pathways. Available at: 
https://www.locsu.co.uk/what-we-do/pathways/ (Accessed 22/01/2022). 

Lorencatto, F., Asif, S., Francis, J.J., Harper, A.M. and Lawrenson, J.G. (2019) ‘Seeing new 
opportunities to help smokers quit: A UK national survey of optometrist delivered smoking 
cessation behavioural support interventions.’ Nicotine and Tobacco Research, 21(5), pp. 655-
662. 
Loughman, J., Nolan, J.M., Stack, J. and Beatty, S. (2011) ‘Online AMD research study for 
optometrists: current practice in the Republic of Ireland and UK’ Optometry in Practice, 12(4), 
pp. 135-144. 
Luengo-Fernández, R., Leal, J., Gray, A., Petersen, S. and Rayner, M. (2006) ‘Cost of 
cardiovascular diseases in the United Kingdom.’ Heart, 92, pp. 1384-1389. 

Ly, A., Nivison-Smith, L., Zangeri, B., Assad. N, and Kalloniatis, M. (2017) ‘Self-reported 
optometric practice patterns in age-related macular degeneration.’ Clinical and Experimental 
Optometry, 100, pp. 718-728. 
Ma, L.-L., Wang, Y-Y., Yang, Z-H., Huang, D., Weng, H. and Zeng, X-T. (2020) ‘Methodological 
quality (risk bias) assessment tools for primary and secondary medical studies: what are they 
and which is better?’ Military Medical Research, 7(7), Available 
at:https://mmrjournal.biomedcentral.com/articles/10.1186/s40779-020-00238-8#MOESM2 
(Accessed: 23 January 2022) 



N.J.Milhench,  DOptom Thesis, Aston University  2023 
 

   
 

- 134 - 

Mahony, G., Haracz, K. and Williams, L. (2012) ‘How mental health occupational therapists 
address issues of diet with their clients: a qualitative study.’ Australian Occupational Therapy 
Journal, 59(4), pp. 294-301. 
Maiburg, B.H.J., Rethans, J-J.E., Schuwirth, L.W.T., Mathus-Vliegen, L. M. H., and van Ree, J. 
W. (2003) ‘Controlled trial of effect of computer-based nutrition course on knowledge and 
practice of general practitioner trainees.’ The American Journal of Clinical Nutrition, 77(4), pp. 
1019S–1024S. 
Manera, K., Hanson, C.S., Gutman, T. and Tong, A. (2019) ‘Consensus Methods: Nominal 
Group Technique’. In: Liamputtong, P. (eds) Handbook of Research Methods in Health Social 
Sciences. Springer, Singapore. https://doi.org/10.1007/978-981-10-5251-4_100 Accessed 7th 
January 2023.  
Mann, K.V. (2011) ‘Theoretical perspectives in medical education: past experience and future 
possibilities.’ Medical Education, 45, pp. 60-68. 

Manuchehri, K (2016) ‘Retinal vein occlusion’ Optometry Today, Available at: 
https://www.aop.org.uk/ot/cpd/2016/03/14/retinal-vein-occlusion/article (Accessed: 31 March 
2023) 
Martin L. (2017) ‘Targeting modifiable risk factors in age-related macular degeneration in 
optometric practice in Sweden.’ Clinical Optometry (Auckl), 9, pp. 77-83. 

Martin, C.J. (2005) ’Update 2005: Type 1 and type 2 diabetes mellitus - Part 1: Diagnosis, 
Management , and co-management by other health-care professionals.’ Clinical and Refractive 
Optometry, 16(7), pp. 206-231.  
McCormick, E. (2018) ‘Healthy me, healthy you.’  Available at: https://www.aop.org.uk/ot/in-
practice/business-management/2018/06/25/healthy-me-healthy-you (Accessed: 19 March 
2023) 
McDonnell, C. and Crehan, M. (2012) ‘The effect of participating in continuing education: A Pilot 
Study.’ Optometric Education, 38(1), pp. 32-36. 

McEvoy, C.T., Cardwell, C.R., Chakravarthy, U., Hogg, R.E., McKinley, M.C., Young, I.S., 
Fletcher, A.E. and Woodside, J.V. ‘A posteriori-derived dietary patterns and retinal vessel 
calibre in an elderly population.’ Investigative Ophthalmology and Visual Science, 54, pp.1337-
1344. 
McKenzie S. (2007) ‘Reaching out to smokers: Optometrist Simon Browning offers his patients 
a smoking cessation service’ Optician, pp. 16-17. 

McMillan, S.S., King, M. and Tully, M.P. (2016) ‘How to use the nominal group and Delphi 
techniques.’ International Journal of Clinical Pharmacy. 38, pp. 655-662.  

Miller, L. (2022) Healthy Communities. Available at: 
https://www.aop.org.uk/ot/blogs/2022/04/07/healthy-communities (Accessed: 19 March 2023) 

Millodot, M. (2000) Dictionary of optometry and visual science. Oxford: Butterworth-Heinemann 
5th edition. 
Mitchel, P., Smith, W., Wany, J.J. and Attebo, K (1998) ‘Prevalence of diabetic retinopathy in an 
older community: The Blue Mountains Eye Study.’ Ophthalmology, 105(3), pp. 406-411. 

Mogre, V., Scherpbier, A.J.J.A, Stevens, F., Aryee, P., Cherry, M.G. and Doman, T. (2016) 
‘Realist synthesis of educational interventions to improve nutrition care competencies and 
delivery by doctors and other healthcare professionals’. BMJ Open, 6:e010084. 
doi:10.1136/bmjopen-2015-010084 Available at: 
https://bmjopen.bmj.com/content/bmjopen/6/10/e010084.full.pdf (Accessed: 3rd October 2021). 



N.J.Milhench,  DOptom Thesis, Aston University  2023 
 

   
 

- 135 - 

Murphy, M.K., Black, N.A., Lamping, D.L., McKee, C.M., Sanderson, C.F.B., Askham, J. and 
Marteau, T. (1998) ‘Consensus development methods, and their use in clinical guideline 
development.’ Health Technology Assessment, 2(3).  

Myers, C.E., Klein, R., Knudtson, M.D., Lee, K.E., Gangnon, R., Wong, T.Y. and Klein, B.E.K. 
(2012) 'Determinants of Retinal Venular Diameter: The Beaver Dam Eye Study.’ 
Ophthalmology, 119(12), pp. 2563-2571. 
Myint, J., Edgar, D.F., Kotecha, A., Crabb, D.P., and Lawrenson, J.G. (2010) ‘Development of a 
competency framework for optometrists with a specialist interest in glaucoma.’ Eye, 24, pp. 
1509-1514. 
Naroo, S.A. and Grit, F. (2009) ‘Optometry and Optics in Europe’. Contact Lens & Anterior Eye, 
32, pp. 101-102.  
Nathan, D.M., Bennett, P.H., Crandell, J.P., Edelstein, S.L., Goldberg, R.B., Kahn, S.E., 
Knowler, W.C., Mather, K.J., Mudaliar, S., Orchard, T.J., Temprosa, M., White, N.H. and the 
DPP Research Group. (2019). ‘Does diabetes prevention translate to reduced long-term 
vascular complications of diabetes?’ Diabetologia. 62, pp.1319-1328.  
National Academies of Sciences, Engineering, and Medicine. (2016). Making Eye Health a 
Population Health Imperative: Vision for Tomorrow. Washington, DC: The National Academies 
Press. doi: 10.17226/23471. Available at: https://www.ncbi.nlm.nih.gov/books/NBK385157/ 
(Accessed: 02 January 2022). 
National Eye Institute (2022) Diabetic Retinopathy. Available at: https://www.nei.nih.gov/learn-
about-eye-health/eye-conditions-and-diseases/diabetic-retinopathy (Accessed: 04 March 2023)  

National Health Service (2020) Free NHS eye tests and optical vouchers. Available at: 
https://www.nhs.uk/nhs-services/opticians/free-nhs-eye-tests-and-optical-vouchers/ (Accessed 
22/01/2022). 
National Health Service Digital (2021) ‘Registered Blind and Partially Sighted People, England 
2019-20.’ Available at: https://digital.nhs.uk/data-and-
information/publications/statistical/registered-blind-and-partially-sighted-people/registered-blind-
and-partially-sighted-people-england-2019-20/other-sources-of-data-available (Accessed: 8th 
January 2022). 
Nayda, C., Gould, J. and Roberts, R.M. (2021) ‘Psychologist attitudes, self-reported 
competence and practice associated with the use of dietary interventions for children presenting 
for psychological treatment’.’ Australian Psychologist, 56(5), pp. 394-405. 
Needle, J. J., Petchey, R. and Lawrenson, J. G. (2008). A survey of the scope of therapeutic 
practice by UK optometrists and their attitudes to an extended prescribing role. Ophthalmic and 
Physiological Optics, 28(3), pp. 193-203. 
NHS (2019a) Prevention. High blood pressure (hypertension). Available at: 
https://www.nhs.uk/conditions/high-blood-pressure-hypertension/prevention/ (Accessed: 04 
March 2023) 
NHS (2019b) What is an NHS Health Check? Available at: https://www.nhs.uk/conditions/nhs-
health-check/what-is-an-nhs-health-check-new/ (Accessed: 11 March 2023) 

NHS (2020) Age-related cataracts Available at : https://www.nhs.uk/conditions/cataracts/ 
(Accessed: 05 March 2023) 
NHS (2021a) Alcohol Units Available at: https://www.nhs.uk/live-well/alcohol-advice/calculating-
alcohol-units/ (Accessed: 06 March 2023) 

NHS (2021b) Physical activity guidelines for adults aged 19 to 64 Available at: 
https://www.nhs.uk/live-well/exercise/exercise-guidelines/physical-activity-guidelines-for-adults-
aged-19-to-64/ (Accessed: 06 March 2023) 



N.J.Milhench,  DOptom Thesis, Aston University  2023 
 

   
 

- 136 - 

NHS (2022) How to lower your cholesterol. Available at https://www.nhs.uk/conditions/high-
cholesterol/how-to-lower-your-cholesterol/ (Accessed: 04 March 2023) 

NHS (2022a) How to lower your cholesterol. Available at https://www.nhs.uk/conditions/high-
cholesterol/how-to-lower-your-cholesterol/ (Accessed: 04 March 2023) 

NHS (2022b) Cardiovascular disease. Available at: 
https://www.nhs.uk/conditions/cardiovascular-disease/. (Accessed: 05 March 2023)  
NHS (2022c) The Eatwell Guide.  Available at: https://www.nhs.uk/live-well/eat-well/food-
guidelines-and-food-labels/the-eatwell-guide/ (Accessed: 05 March 2023) 

NHS (2023) Calculate your heart age Available at: https://www.nhs.uk/health-assessment-
tools/calculate-your-heart-age (Accessed: 19 March 2023) 

NHS England. (no date) Improving nursing care and reducing variation across 11 practices - 
Leeds CCG, Yorkshire and Humber. Available at :https://www.england.nhs.uk/gp/case-
studies/improving-nursing-care-and-reducing-variation-across-11-practices-leeds-ccg-yorkshire-
and-humber/ (Accessed: 3rd August 2022) 
NICE (2015) Dementia, disability and frailty in later life – mid-life approaches to delay or prevent 
onset. NG16. Available at: https://www.nice.org.uk/guidance/ng16 (Accessed: 25 March 2023) 

NICE (2017a) Cataracts in adults: management. NG77. Available at: 
https://www.nice.org.uk/guidance/ng77/informationforpublic (Accessed: 12th March 2023) 

NICE (2017b) Type 2 diabetes: prevention in people at high risk. PH38. Available at 
https://www.nice.org.uk/guidance/ph38/chapter/Recommendations (Accessed: 24th March 
2023)  

NICE (2018) Age-related macular degeneration. NG82 Available at: 
https://www.nice.org.uk/guidance/ng82/chapter/Recommendations#non-pharmacological-
management-of-amd (Accessed: 05 March 2023) 
NICE (2021) Tobacco: preventing uptake, promoting quitting and treating dependence. NG209. 
Available at : https://www.ncsct.co.uk/usr/pub/tobacco-preventing-uptake-promoting-quitting-
and-treating-dependence-pdf-66143723132869.pdf. (Accessed: 25 March 2023) 
NICE (2022a) Type 2 diabetes in adults: management. NG28. Available at: 
https://www.nice.org.uk/guidance/ng28/chapter/Recommendations (Accessed: 04 March 
2023).  
NICE (2022b) Hypertension in adults: diagnosis and management. NG136. Available at: 
https://www.nice.org.uk/guidance/ng136/chapter/Recommendations (Accessed: 11 March 
2023). 
NICE (2023) Diabetes - type 2: What are the risk factors? Available at: 
https://cks.nice.org.uk/topics/diabetes-type-2/background-information/risk-factors/ (Accessed: 
04 March 2023) 
Niederberger, M. and Spranger, J. (2020) ‘Delphi technique in health sciences: A map.’ 
Frontiers in Public Health, 8(457), Available at: 
https://www.frontiersin.org/articles/10.3389/fpubh.2020.00457/full (Accessed on: 2nd February 
2023). 
NIH, (2020). AREDS/AREDS2 Frequently Asked questions. Available at: 
https://www.nei.nih.gov/research/clinical-trials/age-related-eye-disease-studies-
aredsareds2/aredsareds2-frequently-asked-questions (Accessed: 11/03/2023) 
Ockene J.K., Ockene, I.S., Quirk, M.E., Herbet, J.R., Saperia, G.M., Luippold, R.S., Merriam, 
P.A. and Ellis, S. (1995) ‘Physician training for patient-centred nutrition counselling in a lipid 
intervention trial’. Preventive Medicine, 24, pp. 563-570. 
Offord, L. (2008) ‘Visual cues to health’ Australian Journal of Pharmacy, 89(1062) 



N.J.Milhench,  DOptom Thesis, Aston University  2023 
 

   
 

- 137 - 

Onwuteaka-Philipsen, B.D. and Van der Wal, G. (2001) ‘A protocol for consultation of another 
physician in cases of euthanasia and assisted suicide.’ Journal of Medical Ethics. 27(5), pp. 
331-337. 
Opitz, D. L., Harthan, J. S., Fromstein, S. R. and Hauswirth, S. G. (2015) ‘Diagnosis and 
management of meibomian gland dysfunction: optometrists' perspective.’ Clinical Optometry, 7, 
pp. 59-69. 
Opticians Act 1989, c. 44. Available at: https://www.legislation.gov.uk/ukpga/1989/44/section/26 
(Accessed: 22nd January 2022) 
Padilla, M. A. and di Stefano, A. F. (2009) ‘A snapshot of optometry around the world: 
optometric scope of practice is literally all over the map. Take a look at what optometrists are 
doing in other countries--and how it's changing.’ Review of Optometry, 146(6), pp. 55-58. 

Page, M.J., Moher, D., Bossuyt, P.M., Boutron, I., Hoffmann, T.C., Mulrow C.D., Shamseer, L., 
Tetzlaff, J.M., Akl, E. A., Brennan, S. E., Chou, R., Glanville, J., Grimshaw, J.M. Hrobjartsson, 
A., Lalu, M. M., Li, T., Loder, E. W., Mayo-Wilson, E., McDonald, S., McGuinness, L. A., 
Stewart, L. A., Thomas, J., Tricco, A. C., Welch, V. A., Whiting, P. and McKenzie, J. E. (2021) 
‘PRISMA 2020 explanation and elaboration: updated guidance and exemplars for reporting 
systematic reviews.’ The BMJ, 372, pp.N160. DOI: 10.1136/bmj.n160 (Accessed: 22 January 
2022) 
Pan American Health Organization (2011). ‘Health Situation in the Americas. Basic Indicators 
2011.’ Available at: https://www.paho.org/salud-en-las-americas-
2012/dmdocuments/BI_2011_eng.pdf (Accessed: 16th January 2022) 
Parmenter, K. and Wardle, J. (1999) ‘Development of a general nutrition knowledge 
questionnaire for adults.’ European Journal of Clinical Nutrition, 53, pp. 298-308. 

Patel, R., Barnard, S., Thompson, K., Lagord, C., Clegg, E., Worrall, R., Evans, T., Carter, S., 
Flowers, J., Roberts, D., Nuttall, M., Samani, N.J., Robson, J., Kearney, M., Deanfield, J. and 
Waterall, J. (2020) ‘Evaluation of the uptake and delivery of the NHS Health Check programme 
in England, using primary care data from 9.5 million people: a cross-sectional study. BMJ Open, 
10:e042963. Doi:10.1136/bmjopen-2020-042963. 
Pérez-de-Arcelus, M., Toledo, E., Martínez-González, M.Á., Martín-Calvo, N., Fernández-
Montero, A. and Moreno-Montañés, J. (2017). Smoking and incidence of glaucoma: The SUN 
Cohort. Medicine, 96(1). Available at: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5228680/ 
(Accessed 05 March 2023) 
Pezzullo, L., Streatfeild, J., Simkiss, P., and Shickle, D. (2018) ‘The economic impact of sight 
loss and blindness in the UK adult population’ BMC Health Services Research, 18(63). 
Available at:https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-018-2836-
0#citeas (Accessed: 15th January 2022) 
Pharmaceutical Services Negotiating Committee (2013) Advanced Services. Available at: 
https://psnc.org.uk/national-pharmacy-services/advanced-services/ (Accessed: 11 March 2023). 

Phillips, A.C., Lewis, L.K., McEvoy, M.P., Galipeau, J., Glasziou, P., Hammick, M., Moher, D., 
Tilson J.K., and Williams, M.T. (2014) ’A Delphi survey to determine how educational 
interventions for evidence-based practice should be reported: Stage 2 of the development of a 
reporting guideline.’ BMC Medical Education,14(159). Available at: 
http://www.biomedcentral.com/1472-6920/14/159 (Accessed: 18 June 2022). 
Pizzimenti, J. and Pelino, C.(2009) ‘Contemporary Thoughts on Age-Related Macular 
Degeneration.’ Contemporary Optometry, 7(10), pp. 1-7. 
Policy Connect (2022) Achieving High Street Health. Available at: 
https://www.policyconnect.org.uk/events/achieving-high-street-health (Accessed: 19 March 
2023) 



N.J.Milhench,  DOptom Thesis, Aston University  2023 
 

   
 

- 138 - 

Policy Connect (2023) Driving a self-care revolution in the UK Available at: 
https://www.policyconnect.org.uk/news/driving-self-care-revolution-uk (Accessed: 19 March 
2023) 
Poulos, R.G., Boon, M.Y., George, A., Liu, K.P., Mak, M., Maurice, C., Palesy, D., Pont, L.G., 
Poulos, C.J., Ramsey, S. and Simpson, P. (2021). ‘Preparing for an aging Australia: The 
development of multidisciplinary core competencies for the Australian health and aged care 
workforce.’ Gerontology and Geriatrics Education, 42(3), pp. 399-422. 
Prasad, S., Kamath, G.G., Jones, K., Clearkin, L.G. and Phillips, R.P. (2001) ‘Effectiveness of 
optometrist screening for diabetic retinopathy using slit-lamp biomicroscopy’. Eye, 15, pp. 595-
601. 

Primary Eyecare (2020) New Covid-19 Urgent Eyecare Service Treats Thousands of Patients 
Across Greater Manchester. Available at: https://primaryeyecare.co.uk/new-covid-19-urgent-
eyecare-service-treats-thousands-of-patients-across-greater-manchester/ (Accessed: 29 March 
2023). 
Public Health England (2016) Making Every Contact Count (MECC): Consensus statement. 
Available at: 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/f
ile/769486/Making_Every_Contact_Count_Consensus_Statement.pdf (Accessed: 23 January 
2022) 
Public Health England (2018a) A Quick Guide to the Government’s Healthy Eating 
Recommendations. Available at: 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/f
ile/742746/A_quick_guide_to_govt_healthy_eating_update.pdf (Accessed: 23 January 2022) 
Public Health England (2018b) Guidance: The Eatwell Guide: how to use in promotional 
material Available at: https://www.gov.uk/government/publications/the-eatwell-guide/the-
eatwell-guide-how-to-use-in-promotional-material#guidelines-for-using-the-eatwell-guide 
(accessed: 06 March 2023) 
Public Health England (2019). Alcohol: applying All Our Health. Available at: 
https://www.gov.uk/government/publications/alcohol-applying-all-our-health/alcohol-applying-all-
our-health (Accessed 23 January 2022). 
Public Health England (2020) Hypertension prevalence estimates in England, 2017 Available 
at: 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/f
ile/873605/Summary_of_hypertension_prevalence_estimates_in_England__1_.pdf (Accessed: 
05 March 2023) 
Public Health England (2020) Major new campaign encourages millions to lose weight and cut 
COVID-19 risk. Available at: https://www.gov.uk/government/news/major-new-campaign-
encourages-millions-to-lose-weight-and-cut-covid-19-risk (Accessed 23 January 2022). 

Rahman, F., Zekite, A., Bunce, C., Jayaram, H. and Flanagan, D. (2020) ‘Recent trends in 
vision impairment certifications in England and Wales.’ Eye, 34, pp. 1271-1278. 

Raindi D, Thornley A, Thornley P. (2015) ‘Explaining diet as a risk factor for periodontal disease 
in primary dental care.’ British Dental Journal, 219(10), pp. 497-500. 

Raleigh, V. (2021) What is happening to life expectancy in England? Available at: 
https://www.kingsfund.org.uk/publications/whats-happening-life-expectancy-england (Accessed: 
22 January 2022). 
Randomness and Integrity Services Ltd. (no date) RANDOM.ORG. Available at: 
https://www.random.org (Accessed: 29 July 2021) 



N.J.Milhench,  DOptom Thesis, Aston University  2023 
 

   
 

- 139 - 

Ray, S., Udumyan, R., Rajput-Ray, M., Thompson, B., Lodge, K-M., Douglas, P., Sharma, P., 
Broughton, R., Smart, S., Wilson, R., Gillam, S., van der Es, M.J., Fisher, I. and Gandy, J. 
(2012) ‘Evaluation of a novel nutrition education intervention for medical students from across 
England.’ BMJ Open 2: e000417. doi:10.1136/bmjopen-2011-000417, Available at: 
https://bmjopen.bmj.com/content/bmjopen/2/1/e000417.full.pdf (Accessed: 16 January 2023). 
Rayner, L., Price, A., Hotopf, M. and Higginson, I.J. (2011). ‘Expert opinion on detecting and 
treating depression in palliative care: A Delphi study.’ BMC Palliative Care, 10(10), 
http://www.biomedcentral.com/1472-684X/10/10 Available at: 
https://link.springer.com/article/10.1186/1472-684X-10-10 (Accessed: 15 January 2023). 
Reetoo, K.N, Harrington, J.M. and Macdonald, E.B. (2005) ’Required competencies of 
occupational physicians: a Delphi survey of UK customers.’ Occupational and Environmental 
Medicine, 62, pp. 406-413.  
Register, S.J., Harrington, K.F., Agne, A.A. and Cherrington, A.L. (2016). ‘Effectiveness of non-
primary care-based smoking cessation interventions for adults with diabetes: a systematic 
literature review.’ Current Diabetes Reports, 16, pp. 1-9. 
Robson, J., Dostal, I., Sheikh, A., Eldridge, S., Madurasinghe, V., Griffiths, C., Coupland, C. 
and Hippisley-Cox, J. (2016) ‘The NHS Health Check in England: an evaluation of the first 4 
years.’ BMJ Open, 6: e008840. doi:10.1136/ bmjopen-2015-008840 
Rodríguez-Zarzuelo, G., Gómez-Niño, Á. and Martín-Herranz, Raúl (2023) ‘A Delphi study to 
identify and assess professional competencies in the education of optometrists.’ Journal of 
Optometry, 16, pp.151-166. 
Roncone, M., Bartlett, H. and Eperjesi, F. (2010) ‘Essential fatty acids for dry eye: A review’ 
Contact Lens and Anterior Eye, 33(2), pp. 49-54 

Royal Society for Public Health (2019).’Introducing Healthy Living Optical practices.’ 2nd April 
2019. Available at https://www.rsph.org.uk/about-us/news/healthy-living-optical-practices.html 
(Accessed: 03 August 2022). 
Sahli, M.W., Ochs-Balcom, H.M., Moeller, S.M., Brady, W.E., Tolford, T.W. and Millen, A.E. 
(2020) ‘Findings from Optometrists’ Practices in Advising about Lifestyle Study.’ Optometry and 
Vision Science, 97(8), pp. 598-605 
Saleem, F., Hassali, M.A., Shafie, A.A., Ul Haq, N., Farooqui, M., Aljadhay, H. and Ahmad, 
F.U.D. (2015) 'Pharmacist intervention in improving hypertension-related knowledge, treatment 
medication adherence and health-related quality of life: a non-clinical randomized controlled 
trial.’ Health Expectations, 18, pp. 1270-1281. Avaialable at: https://doi.org/10.1111/hex.12101 
(Accessed: 03 July 2022) 
Salimiaghdam, N., Riazi-Esfahani, M., Fukuhara, P. S., Schneider, K. and Kenney, M. C. (2019) 
Age-related Macular Degeneration (AMD): A Review on its Epidemiology and Risk Factors. The 
Open Ophthalmology Journal, 13, pp. 90-99. 
Scardina GA, and Messina P. (2012) ‘Good oral health and diet.’ Journal of Biomedicine and 
Biotechnology. https://doi.org/10.1155/2012/720692 
Schubert, H.D. (1998) ‘Ocular manifestations of systemic hypertension’ Current Opinion in 
ophthalmology, 9(6), pp. 69-72 
Schwarzer, R., Lippke, S and Luszcynska, A. (2011) ‘Mechanisms of Health Behaviour Change 
in Persons with Chronic Illness or Disability: The Health Action Process Approach (HAPA)’. 
Rehabilitation Psychology, 56(3), pp. 161-170 

Scott, I.U., Campochiar, P.A., Newman, N.J. and Biousse, V. (2020) ‘Retinal vascular 
occlusions’ The Lancet, 396(10266), pp. 1927-1940 

Scottish Government (no date). Primary care services. Available at: 
https://www.gov.scot/policies/primary-care-services/eyecare/ (Accessed: 29 March 2023).  



N.J.Milhench,  DOptom Thesis, Aston University  2023 
 

   
 

- 140 - 

Seccombe, I. (2016) ‘A breath of fresh air. Smokefree workplaces 10 years on.’ Available at: 
https://www.local.gov.uk/sites/default/files/documents/22.4%20Smoke%20free%20-
%2010%20years%20on_V13_Web.pdf (Accessed: 22 January 2022) 
Secretary of State for Health (2010) ‘Healthy Lives, Healthy People: Our strategy for public 
health in England.’ Available at: 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/f
ile/216096/dh_127424.pdf (Accessed: 16 January 2022) 
Shah, R., David, E. and Evans, B.J.W. (2007) ‘Measuring Clinical Practice’ Ophthalmic and 
Physiological Optics. 27(2), pp. 113-125. 
Shah, R., David, E. and Evans, B.J.W. (2010) ‘A comparison of standardised patients, record 
abstraction and clinical vignettes for the purpose of measuring clinical practice’ Ophthalmic and 
Physiological Optics, 30(3), pp. 209-224. 
Sheck, L.H., Field, A.P., McRobbie, H. and Wilson, G.A. (2009). ‘Helping patients to quit 
smoking in the busy optometric practice.’ Clinical and Experimental Optometry, 92(2), pp. 75-
77. 

Shneor, E., Isaacson, M. & Gordon-Shaag, A. (2021) ‘The number of optometrists is inversely 
correlated with blindness in OECD countries.’ Ophthalmic and Physiological Optics, 41(1), 
pp.198-201. 
SIGN (2017) Management of diabetes. A national clinical guideline. SIGN116. Available at: 
https://www.sign.ac.uk/media/1054/sign116.pdf. (Accessed: 29 March 2023). 

Slade, J. and, & Edwards, R. (2015) ‘The views and experiences of blind and partially sighted 
people in the UK.’ London: RNIB 
SPOKE (no date) SPOKE project 1 Indicative Guidance. Available at: https://www.college-
optometrists.org/coo/media/media/documents/spoke/project-1-indicative-guidance-01_04.pdf 
(Accessed: 06 March 2023) 
Stapleton, F., Alves, M., Bunya, V. Y., Jalbert, I., Lekhanont, K., Malet, F., Na, K-S., Schaumberg, 
D., Uchino, M., Vehof, J., Viso, E., Vitale, S., & Jones, L. (2017). ‘TFOS DEWS II Epidemiology 
Report’. The Ocular Surface, 15(3), pp. 334-365. 
Stevens, R., Cooke, R. and Bartlett, H. (2018). ‘Testing the impact of an educational 
intervention designed to promote ocular health among people with age-related macular 
degeneration.’ British Journal of Visual Impairment, 36(2), pp. 110-127. 
Stewart, J., O’Halloran, C., Harrigan, P., Spencer, J.A., Barton, J.R. and Singleton, S.J. (1999) 
‘Identifying appropriate tasks for the pre-registration year: modified Delphi technique’ The BMJ, 
319, pp. 224-9 
Streiner, D.L., (2003). ‘Starting at the beginning: an introduction to coefficient alpha and internal 
consistency’. Journal of Personality Assessment, 80(1), pp. 99-103. 

Sun, C., Liew, G., Wang, J. J., Mitchel, P., Saw, S. M., Aung, T., Tai, S. and Wong, T. Y. (2008) 
‘Retinal Vascular Calibre, Blood Pressure, and Cardiovascular Risk Factors in an Asian 
Population: The Singapore Malay Eye Study.’ Investigative Ophthalmology and Visual Science, 
49(5), pp. 1784-1790. 
Tackling, G. and Borhade, M.B. (2022) ‘Hypertensive Heart Disease’ StatPearls [Internet]. 
Available: https://www.ncbi.nlm.nih.gov/books/NBK539800/ (Accessed: 05 March 2023).  

Tanner, L., Kenny, R.P.W., Still, M., Ling, J., Pearson., Thompson, K. and Bhardwaj-Gosling, R. 
(2022) ‘NHS Health Check programme: a rapid review update.’ BMJ Open, 12:e052832. 
Doi:10.1136/bmjopen-2021-052832. 
Taylor, G.W., Stumpos, M.L., Kerschbaum, W., and Inglehart, M.R. (2014) ‘Educating dental 
students about diet-related behavior change: does experiential learning work?’ Journal of 
Dental Education. 78(1), pp. 64-74. Available at: 



N.J.Milhench,  DOptom Thesis, Aston University  2023 
 

   
 

- 141 - 

http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=reference&D=med11&NEWS=N&AN=243855
26. (Accessed: 15 August 2020). 

The Calculator .CO (2015) Statistical Significance Calculator. Available at: 
https://www.thecalculator.co/math/Statistical-Significance-Calculator-786.html (Accessed: 08 
December 2023) 

The College of Optometrists (2021) Guidance for Professional Practice. Available at: 
https://www.college-optometrists.org/clinical-guidance/guidance (Accessed: 23 January 2022) 

The College of Optometrists (2022a) Clinical management guidelines Retinal vein occlusion. 
Available at: https://www.college-optometrists.org/clinical-guidance/clinical-management-
guidelines/retinal-vein-occlusion (Accessed: 05 March 2023). 
The College of Optometrists (2022b)  Clinical management guidelines: Dry eye 
(Keratoconjunctivitis Sicca, KCS) Available at : https://www.college-optometrists.org/clinical-
guidance/clinical-management-guidelines/dryeye_keratoconjunctivitissicca_kcs (Accessed: 05 
March 2023) 
The College of Optometrists (no date a) New Education and Training Requirements (ETR). 
Available at: https://www.college-optometrists.org/qualifying/education-and-training-
requirements/clinical-learning-in-practice-(clip) (Accessed: 06 March 2023) 
The College of Optometrists (no date b).’Introduction to CPD’. Available at: https://www.college-
optometrists.org/professional-development/continuing-professional-development-
cpd/introduction-to-cpd (Accessed: 03 August 2022). 
The College of Optometrists (no date c) ‘What is an optometrist’ Available at: 
https://www.college-optometrists.org/qualifying/a-career-in-optometry/what-is-an-optometrist 
(Accessed: 14 August 2022) 
The College of Optometrists (no date d). Scheme for Registration Stage One 75 Competencies. 
Available at: https://www.college-optometrists.org/qualifying/scheme-for-registration/stage-
one/stage-one-downloads (Accessed: 23 January 2022) 
The Joanna Briggs Institute. (2014) Joanna Briggs Institute Reviewer’s Manual: 2014 Edition. 
Australia: The Joanna Briggs Institute. 
The Research Advisors (2006) Sample Size Table. Available at: https://www.research-
advisors.com/tools/SampleSize.htm (Accessed: 03 February 2023) 

The Royal College of Ophthalmologists (2021) ‘Commissioning Guidance Age Related Macular 
Degeneration Services: Executive Summary.’ Available at: https://www.rcophth.ac.uk/wp-
content/uploads/2021/08/AMD-Commissioning-Guidance-Executive-Summary-June-2021.pdf 
(Accessed: 10 January 2022) 
Thomas, D., Weegen, L., Walendzik, A., Wasem, J. and Jahn, R. (2011). ‘Comparative analysis 
of delivery of primary eye care in three European countries.’ Essen, Germany: IBES 
Diskussionsbeitrag. Available at: 
https://www.econstor.eu/bitstream/10419/52720/1/671799908.pdf (Accessed: 22 January 
2022). 
Thompson, C., Harrison, R.A., Wilkinson, S.C., Scott-Samuel, A., Hemmerdinger, C. and Kelly, 
S.P. (2007) ‘Attitudes of community optometrists to smoking cessation: an untapped opportunity 
overlooked?’ Ophthalmic and Physiological Optics, 27, pp. 389-393. 
Timmermans, L., Huybrechts, I., Decat, P., Foulon, V., Van Hecke, A., Vermandere, M. and 
Schoenmakers, B. (2022) ‘Recommendations for Researchers on Synchronous, Online, 
Nominal Group Sessions in Times of COIVD-19: Fishbone Analysis’ JMIR Formative Research, 
6(3) e34539 (Accessed: 28 January 2023). 



N.J.Milhench,  DOptom Thesis, Aston University  2023 
 

   
 

- 142 - 

Tomlinson, A., Khanal, S., Ramaesh, K., Diaper, C. and McFadyen, A. (2006) ‘Tear Film 
Osmolarity: Determination of a Referent for Dry Eye Diagnosis.’ Investigative Ophthalmology 
and Visual Science, 47(10), pp. 4309-4315. 

Torabi, M.R., Tao, R., Jay, S.J. and Olcott, C. (2011) ‘A cross-sectional survey on the inclusion 
of tobacco prevention/cessation, nutrition/ diet, and exercise physiology/fitness education in 
medical school curricula.’ Journal of the National Medical Association, 103(5), pp. 400-6. 
Touger-Decker R. (2010) ‘Diet, cardiovascular disease and oral health: promoting health and 
reducing risk.’ Journal of the American Dental Association, 141(2), pp. 167-70. 

Touissi, Y., Hjiej, G., Hajjioui, A, Ibrahimi, A. and Fourtassi, M. (2021) ‘Does developing 
multiple-choice Questions Improve Medical Students’ Learning? A Systematic Review’ Medical 
Education Online, 27(1) Available at: 
https://www.tandfonline.com/doi/full/10.1080/10872981.2021.2005505 (Accessed: 31 March 
2023) 
Tourangeau, R and Yan, T (2007) ‘Sensitive Questions in Surveys.’ Psychological Bulletin 
13(5), pp. 859-883 

UK Government (no date)  What qualification levels mean. Available at: 
https://www.gov.uk/what-different-qualification-levels-mean/list-of-qualification-levels 
(Accessed: 1st January 2023). 
UKNHCC (United Kingdom Nutrition and Health Claims Committee) (2021). Scientific Opinion 
for the substantiation of a health claim on the combination of lutein, zeaxanthin and meso-
zeaxanthin and improved visual performance pursuant to Article 13(5) of retained Regulation 
(EC) No 1924/2006, as amended by the Nutrition (Amendment etc.) (EU Exit) Regulations 2019 
and the Nutrition (Amendment etc.) (EU Exit) Regulations 2020. Available at: 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/f
ile/1132788/uknhcc-scientific-opinion-001UKNHCC_1-sept-2021.pdf (Accessed: 11 March 
2023)  

 
Um, S.-B., Yeom, H., Kim, N. H., Kim, H. C., Lee, H. K. and Suh, I. (2018) ‘Association between 
dry eye symptoms and suicidal ideation in a Korean adult population.’ PloS one, 13(6), pp. 
e0199131. Available at: 
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0199131 (Accessed: 15 
January 2022) 
Üstün, T.B., Chatterji, S., Mechbal, A. and Murray, C.J.L. (2005) ‘Quality assurance in  surveys: 
Standards, Guidelines, and Procedures’ Household Sample Surveys in Developing and 
Transition Countries, pp. 199-230. 
van der Maaden, T., van der Steen, J.T., de Vet, H.C.W., Achterberg, W.P., Boersma, F., 
Schols, J.M.G.A., van Berkel, J.F.J.M., Mehr, D.R., Archand, M., Hoepelman, A.I.M., 
Koopmans, R.T.C.M and Hertough, C.M.P.M. (2015) ‘Development of a practice guideline for 
optimal symptom relief for patients with pneumonia and dementia in nursing home using a 
Delphi study.’ International Journal of Geriatric Psychiatry, 30, pp. 487-496. 
Verjee, M. A., Brissette, A. R. and Starr, C. E. (2020) ‘Dry Eye Disease: Early Recognition with 
Guidance on Management and Treatment for Primary Care Family Physicians.’ Ophthalmology 
and Therapy, 9(4), pp. 877-888. 
Vermandere, M., De Lepeleire, J., Van Mechelen, W., Warmenhoven, F., Thoonsen, B. and 
Aergeerts, B. (2013) ‘Spirituality in palliative home care: a framework for the clinician.’ Support 
Care Cancer, 21, pp. 1061-1069. 
Veugelersrjee, M. A., Brissette, A. R. and Starr, C. E. (2020) ‘Dry Eye Disease: Early 
Recognition with Guidance on Management and Treatment for Primary Care Family 
Physicians.’ Ophthalmology and Therapy, 9(4), pp. 877-888. 



N.J.Milhench,  DOptom Thesis, Aston University  2023 
 

   
 

- 143 - 

Veugler, R., Gaakeer, M.I., Patka, P. and Huijsman, R. (2020) ‘Improving design choices in 
Delphi studies in medicine: the case of an exemplary physician multi-round panel study with 
100% response.’ BMC Medical Research Methodology 20(156) Available at 
https://link.springer.com/article/10.1186/s12874-020-01029-4 (Accessed: 15 October 2021). 
Veys, J. and Desai, P. (2014) ‘Well-being and optometric practice’ Optometry in Practice, 15(4), 
pp. 141-150 
Waggoner, J., Carline, J.D. and Durning, S.J. (2016) ‘Is there a consensus on consensus 
methodology? Descriptions and recommendations for future consensus research.’ Academic 
Medicine, 91(5), pp. 663-668. 
Wales Optometry Postgraduate Education Centre (no date). LOCSU/WOPEC Courses to 
support the delivery of primary eye care services. Cardiff: Cardiff University School of 
Optometry and Vision Sciences. Available at: https://www.locsu.co.uk/wp-
content/uploads/Files/WhatWeDo/Training/WOPEC_Training/LOCSU-WOPEC-Modules-
Booklet-2019.pdf (Accessed: 22 January 2022). 
Walls, L.L. and Kleinstein, R. (1980) ‘Optometric management of the diabetic patient: Part II--
Treatment and office control of the diabetic patient.’ Journal of the American Optometric 
Association, 51(8), pp. 753-755. 
Wang, J.J, Mitchel, P., Cumming, R.G., and Smith, W. (2003) ‘Blue Mountains Eye Study. 
Visual Impairment and nursing home placement in older Australians: The Blue Mountains Eye 
Study.’ Ophthalmic Epidemiology. 10(1), pp. 3-13. 
Wang, S.Y., Singh, K. and Lin, S.C. (2013). ‘Glaucoma and vitamins A, C, and E supplement 
intake and serum levels in a population-based sample of the United States.’ Eye, 27(4), pp. 
487-494. 
Wang, W., Schaumberg, D. A. and Park, S. K. (2016) ‘Cadmium and lead exposure and risk of 
cataract surgery in U.S. adults.’ International Journal of Hygiene and Environmental Health, 
219(8), pp. 850-856. 
Wang, Y.E., Tseng, V.L., Yu, F., Caprioli, J. and Coleman, A.L. (2018.) ‘Association of dietary 
fatty acid intake with glaucoma in the United States.’ JAMA Ophthalmology, 136(2), pp. 141-
147. 
Weller, D.P., Patnick, J., McIntosh, H.M and Dietrich, A.J. (2009) ‘Uptake in cancer screening 
programmes.’ The Lancet, 10, pp. 693-699. 

Welsh Government (2018) Eye Health Examination Wales (EHEW) Service. Available at: 
http://www.eyecare.wales.nhs.uk/sitesplus/documents/1082/EHEW%20Manual%20refresh%20
v18%202018%20FINAL%20FINAL3.pdf (Accessed: 22 January 2022) 

Werner, R.N., Jacobs, A., Rosumeck, S. and Nast A. (2014) ‘Online consensus conferences for 
clinical guidelines development - a survey among participants from the International Guidelines 
for the Treatment of Actinic Keratosis’ Journal of Evaluation in Clinical Practice, 20, pp. 853 - 
856 
Whatley, H. (2021) The new alcohol duty system: Consultation. Available at: 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/f
ile/1028702/20211026_Alcohol_Duty_Review_Consultation_and_CFE_response.pdf 
(Accessed: 23 January 2022) 
WHO (2021a) Obesity Available at: https://www.who.int/news-room/facts-in-pictures/detail/6-
facts-on-obesity (Accessed: 24 November 2023) 

WHO (2021b) Cardiovascular diseases (CVDs) Available at: https://www.who.int/news-
room/fact-sheets/detail/cardiovascular-diseases-(cvds) (Accessed: 05 March 2023) 



N.J.Milhench,  DOptom Thesis, Aston University  2023 
 

   
 

- 144 - 

Wilechansky, R., Burgermaster, M., Jones, D. and Seres, D. (2016) ‘Obesity, Diet, and Exercise 
Education for the Primary Care Clerkship Using an Articulate Storyline 2 e-Learning Module.’ 
MedEdPORTAL publ.. 12:10497. doi:10.15766/mep_2374-8265.10497, 10.15766/mep_2374-
8265.10497 
Willeford, K.T. and Rapp, J. (2012). ‘Smoking and age-related macular degeneration: 
biochemical mechanisms and patient support.’ Optometry and Vision Science, 89(11), pp. 
1662-1666. 
Williamson, J.F., Huynh, K., Weaver, M.A. and Davis, R.M. (2014). ‘Perceptions of dry eye 
disease management in current clinical practice’. Eye and Contact Lens, 40(2), pp. 111. 

Witheridge, A., Ferns, G. and Scott-Smith, W. (2019) ‘Revisiting Miller’s pyramid in medical 
education: the gap between traditional assessment and diagnostic reasoning.’ International 
Journal of Medical Education, 10, pp. 191-192 
World Health Organization Regional Office for Europe (no date) Risk factors of ill health among 
older people. Available at: https://www.euro.who.int/en/health-topics/Life-stages/healthy-
ageing/data-and-statistics/risk-factors-of-ill-health-among-older-people (Accessed: 22 January 
2022). 
Xue, A.L., Downie, L.E., Ormonde, S.E. and Craig, J.P. (2017) ‘A comparison of the self-
reported dry eye practices of New Zealand optometrists and ophthalmologists.’ Ophthalmic and 
Physiological Optics, 37, pp. 191-201. 
Yang, W. J., Yang, Y. N., Cao, J., Man, Z. H., Yuan, J., Xiao, X. and Xing, Y. Q. (2015) ‘Risk 
Factors for Dry Eye Syndrome: A Retrospective Case-Control Study.’ Optometry and Vision 
Science, 92(9), pp. e199-205. Available at: 
https://journals.lww.com/optvissci/Fulltext/2015/09000/Risk_Factors_for_Dry_Eye_Syndrome__
_A.11.aspx (Accessed: 15 January 2022) 
Yau, J.W.Y., Lee, P., Wong, T.Y., Best, J. and Jenkins, A. (2008) ‘Retinal vein occlusion: An 
approach to diagnosis, systemic risk factors and management.’ Internal Medicine Journal, 38, 
pp. 904-910.  
Yoon, S. Y., Bae, S. H., Shin, Y. J., Park, S. G., Hwang, S.-H., Hyon, J. Y. and Wee, W. R. 
(2016) ‘Low Serum 25-Hydroxyvitamin D Levels Are Associated with Dry Eye Syndrome.’ PloS 
one, 11(1), pp. e0147847. Available at: 
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0147847 (Accessed: 15 
January 2022) 
Yousuf, M.I. (2007) ‘Using Experts’ Opinions Through Delphi Technique.’ Practical Assessment, 
Research and Evaluation. 12(4) Available at: 
https://scholarworks.umass.edu/cgi/viewcontent.cgi?article=1171&=&context=pare&=&sei-
redir=1&referer=https%253A%252F%252Fscholar.google.com%252Fscholar%253Fhl%253De
n%2526as_sdt%253D0%25252C5%2526q%253Dhow%252Bmany%252Brespondents%252Br
equired%252Bfor%252Ba%252Bdelphi%252Bnalysis%2526btnG%253D#search=%22how%20
many%20respondents%20required%20delphi%20nalysis%22 (Accessed: 10 January 2023). 
Zhang, A.C., Singh, S., Craig, J.P. and Downie, L.E. (2020) ‘Omega-3 Fatty Acids and Eye 
Health: Opinions and Self-Reported Behaviours of Optometrists in Australia and New Zealand.’ 
Nutrients, 12(1179), pp. 1-26. Available at: www.mdpi.com/journal/nutirents 

 



N.J.Milhench,  DOptom Thesis, Aston University  2023 
 

   
 

- 145 - 

Appendices 
 

Appendix 2.2.2 PRISMA 2020 adapted – flow diagram for scoping search (Page et al., 2021) 
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Appendix 2.3.2 PRISMA 2020 adapted – flow diagram for initial systematic review (Page et al., 
2021) 
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databases and registers 16th January 2021 to 21st March 2021 

Search terminated – many papers were unrelated to systematic 
review, for example including animals, therefore search criteria was 
too broad and so stopped and reviewed. 
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Appendix 2.3.6 Quality Assessment Tool 
 
Question Yes No Don’t know/ 

comment 
Was the research question/aims/objectives of the 
study clear 

   

Was the study design appropriate for the stated 
aim(s)? 

   

Was the study population clearly defined?    
Was the sample frame taken from an appropriate 
population base so that it closely represented the 
target/reference population 

   

Was the selection process likely to select 
subjects/participants that were representative of the 
target population under investigation? 

   

Was the response rate acceptable?    
Was the time frame sufficient to expect to provide 
an acceptable response rate? 

   

Were any assessments used for quality assurance 
purposes? 

   

Were the risk factor and outcome variables 
measured correctly using 
instruments/measurements that had been trialled, 
piloted or published previously? 

   

Is it clear what was used to determine statistical 
significance and/or precision estimates? 

   

Were the methods sufficiently described to enable 
them to be repeated? 

   

Were the basic data adequately described?    
Does the response rate raise concerns about non-
response bias? 

   

Were the results presented for all the analyses 
described in the methods? 

   

Were the authors’ discussions and conclusions 
justified by the results? 

   

Were the limitations of the study discussed?    
Were there any funding sources or conflicts of 
interest that may affect the authors’ interpretation of 
the results? 

   

Was ethical approval or consent of participants 
attained? 
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Appendix 2.4 Table detailing reasons for excluding papers. 
 Paper Reference Exclusion reason 
 Identification of new studies via databases and registers 
1 Anonymous. (2009) ‘The rapidly evolving 

diagnosis and treatment of age-related macular 
degeneration.’ Optometry (St Louis, Mo). 80(2), 
pp.101-6. 

This paper is anonymous 
and covers general treatment 
and rehabilitation. It isn’t 
specific to optometrists. 

2 Armstrong, R.A. and Mousavi, M. (2015) 
‘Overview of Risk Factors for Age-Related 
Macular Degeneration (AMD).’ Journal of stem 
calls, 10(3), pp.171-91 

This paper doesn’t include 
optometry. It discusses risk 
factors. 

3 Asfar, T., Lee, D.J., Lam, B.L., Murchison, A.P., 
Mayro, E.L., Owsley, C., McGwin, G., Gower, 
E.W., Friedman, D.S. and Saaddine, J. (2018). 
‘Evaluation of a web-based training in smoking 
cessation counselling targeting US eye-care 
professionals.’ Health Education & Behaviour, 
45(2), pp.181-189. 

This paper is regarding 
education rather than 
knowledge, competence and 
confidence. 

4 Downie, L.E., Barrett, C. and Keller, P.R. (2015). 
‘The personal nutrition–related attitudes and 
behaviours of Australian optometrists: Is there 
evidence for an evidence-based approach?’. 
Nutrition, 31(5), pp.669-677. 

This paper is regarding an 
optometrist’s personal 
behaviour rather than 
practice and not related to 
chronic illness. 

5 Downie, L.E., Douglass, A., Guest, D. and Keller, 
P.R. (2017). ‘What do patients think about the role 
of optometrists in providing advice about smoking 
and nutrition?’ Ophthalmic and Physiological 
Optics, 37(2), pp.202-211. 

This paper is regarding 
patient’s opinions. 

6 Gopinath, B., Flood, V.M., Kifley, A., Liew, G. and 
Mitchell, P. (2015). ‘Smoking, antioxidant 
supplementation and dietary intakes among older 
adults with age-related macular degeneration over 
10 years.’ PloS one, 10(3), p.e0122548. 

This paper is a report 
regarding patient findings 
rather than relating to 
optometrists. 

7 Department of Health. (1994) How you can help to 
improve the health of the nation: an introductory 
booklet for the primary care team. London: 
Department of Health 

A collection of case studies. 

8 Kennedy, R.D. and Douglas, O. (2015). 
‘Strategies to help patients stop smoking: the 
optometrist's perspective.’ Clinical Optometry, 7, 
pp.103-113. 

This paper is regarding 
education for optometrists 
rather than discussing their 
confidence or competence. 

9 Martin, C.J. (2005) ’Update 2005: Type 1 and type 
2 diabetes mellitus - Part 1: Diagnosis, 
Management , and co-management by other 
health-care professionals.’ Clinical and refractive 
optometry. 16(7), pp206-231.  

This article is regarding 
advice for healthcare 
professionals, including 
optometrist, regarding seeing 
a patient with diabetes. An 
educative and advice piece 
rather than new research. 

10 McKenzie S. (2007) ‘Reaching out to smokers: 
Optometrist Simon Browning offers his patients a 
smoking cessation service’ Optician pp.16-17. 

This is an opinion piece 
regarding one optometrist’s 
experience. 

11 Offord, L. (2008) ‘Visual cues to health’ Australian 
Journal of Pharmacy, 89 (1062) 

This paper is regarding 
pharmacists and not 
optometrists. 
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12 Poulos, R.G., Boon, M.Y., George, A., Liu, K.P., 
Mak, M., Maurice, C., Palesy, D., Pont, L.G., 
Poulos, C.J., Ramsey, S. and Simpson, P. (2021). 
‘Preparing for an aging Australia: The 
development of multidisciplinary core 
competencies for the Australian health and aged 
care workforce.’ Gerontology & geriatrics 
education, 42(3), pp.399-422. 

Involves many specialities 
without being able to 
separate optometrists, it is 
also not solely anglosphere. 

13 Register, S.J., Harrington, K.F., Agne, A.A. and 
Cherrington, A.L. (2016). ‘Effectiveness of non-
primary care-based smoking cessation 
interventions for adults with diabetes: a systematic 
literature review.’ Current Diabetes Reports, 16, 
pp.1-9. 

This paper was a literature 
search regarding smoking 
cessation, but no papers 
regarding optometrists were 
included. 

14 Stevens, R., Cooke, R. and Bartlett, H. (2018). 
‘Testing the impact of an educational intervention 
designed to promote ocular health among people 
with age-related macular degeneration.’ British 
Journal of Visual Impairment, 36(2), pp.110-127. 

This paper is regarding 
education for patients.  

15 Walls, L.L. and Kleinstein, R. (1980) ‘Optometric 
management of the diabetic patient: Part II--
Treatment and office control of the diabetic 
patient.’ Journal of the American Optometric 
Association, 51(8), pp753-755. 

This an opinion piece rather 
than new research. 

16 Willeford, K.T. and Rapp, J. (2012). ‘Smoking and 
age-related macular degeneration: biochemical 
mechanisms and patient support.’ Optometry and 
Vision Science, 89(11), pp.1662-1666. 

This paper is regarding 
education for optometrists 
rather than discussing their 
confidence or competence. 

 Identification of new studies via databases and registers 
1 Caban-Martinez, A.J., Davila, E.P., McCollister, 

K.E., Fleming, L.E., Zheng, D.D., Lam, B.L., 
Dubovy, S.R. and Lee, D.J. (2011). ‘Peer 
Reviewed: Age-Related Macular Degeneration 
and Smoking Cessation Advice by Eye Care 
Providers: A Pilot Study.’ Preventing chronic 
disease, 8(6). A147 

This paper includes 
ophthalmologists without 
clear data that is optometrists 
only. 

2 Liu, L. and Swanson, M. (2013). ‘Improving 
patient outcomes: role of the primary care 
optometrist in the early diagnosis and 
management of age-related macular 
degeneration.’ Clin Optom, 5, pp.1-12. 

Literature review, not original 
research. 

3 Sheck, L.H., Field, A.P., McRobbie, H. and 
Wilson, G.A. (2009). ‘Helping patients to quit 
smoking in the busy optometric practice.’ Clinical 
and Experimental Optometry, 92(2), pp.75-77. 

This is an editorial advising 
optometrists about smoking 
cessation. 

4 Veys, J. and Desai, P. (2014) ‘Well-being and 
optometric practice’ Optometry in Practice, 15(4), 
pp. 141-150 

Educational article rather 
than new research. 

5 Williamson, J.F., Huynh, K., Weaver, M.A. and 
Davis, R.M. (2014). ‘Perceptions of dry eye 
disease management in current clinical practice’. 
Eye & contact lens, 40(2), p.111. 

Ophthalmologists as well as 
optometrists and 
optometrists can’t be 
separated. 
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Appendix  3.2.3 Freedom of information request for the GOC. 
 
 
To:�Nicola Milhench (Research Student) 
Tue 1/4/2022 2:10 PM 
Hi Nicola,  
 
Hope you are well.  
  
Firstly, I would like to apologise for the delay in responding I had to take some emergency leave.  
  
Case Reference: FOI21-39 
  
Within your email you have made a request for information. This is now being handled under the provisions of 
the Freedom of Information Act 2000 (the FOIA).  
  
This legislation entitles a requester to recorded information held by a public authority unless an appropriate 
exemption applies.  
  
Request  
 In your email you asked for:  
  
“the demographics of optometrists working in the UK. Knowing the details during winter 2020-2021 would be 
perfect but if that isn’t possible, then the most up to date details  (with the date stated) would be helpful. 
  
I would like to know the total number of fully qualified optometrists practising, the percentages for gender of 
those who identify with/disclose this information, the percentages for age categories and the number who have 
IP qualification” 
  
Response  
 I can confirm that we hold information in scope of your request, please see below:   
  

  

  
  
  
Next Steps 
  
If you are dissatisfied with this response and wish to request a review of our decision or make a complaint 
about how your request has been handled, you can write to us at IG@optical.com 
  
Many thanks  

  

  
Total Number of FQ 
Optoms 

% of 
Gender 

Female 10123 60.69% 
Male 6556 39.31% 
Grand Total 16679 100.00% 

  
Age Category of 
FQ Optoms 

20-29 3538 
30-39 5078 
40-49 3877 
50-59 2658 
60-69 1311 
70-79 193 
80-90 24 
Grand Total 16679 

  
Number of IP 
Optoms 

% of IP 
Optoms 

Female 726 60.30% 
Male 478 39.70% 
Grand Total 1204 100.00% 
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Appendix 3.3.2a Final NUTCOMP questionnaire with adaptation for UK optometric workforce. – Writing in italics indicates additions to the 
original questionnaire and words with a strike through are sections removed from the original questionnaire by Ball and Leveritt (2015). 
Consent 

 
I agree I do not 

agree 

1. I confirm that I have read and understand the Participant Information Sheet (REC [1628], [Version 2], 
[21.09.2020]) for the above study. I have had the opportunity to consider the information, ask questions and have 
had these answered satisfactorily. 

☐ ☐ 

2. I understand that my participation is voluntary and that I am free to withdraw at any time, without giving any 
reason and without my legal rights being affected. In this case you will only be able to withdraw prior to completing 
the online questionnaire. 

☐ ☐ 

3. I agree to my data relating to me collected during the study being processed as described in the Participant 
Information Sheet. 

☐ ☐ 

4. I agree to my anonymised data being used by research teams for future research. ☐ ☐ 

5. I agree to take part in this study. ☐ ☐ 

 
Section One: Confidence in Knowledge about Nutrition and Chronic Disease 

Please rate how confident you are in your knowledge of… 
Not Confident 

at all 
(1 point) 

Not Very 
Confident 
(2 points) 

Somewhat 
Confident 
(3 points) 

Very 
Confident 
(4 points) 

Extremely 
Confident 
(5 points) 

1. How different body systems are affected by foods and nutrients ☐ ☐ ☐ ☐ ☐ 

2. How foods and nutrients influence the development and management 
of chronic disease ☐ ☐ ☐ ☐ ☐ 

3. How an individual’s body composition (including size, shape, weight) 
can impact on the development of chronic disease ☐ ☐ ☐ ☐ ☐ 

4. The Australian Guide to Healthy Eating, The United Kingdom Eatwell 
Guide which sets out nutritional guidance, including number of 
recommended serves of food groups and serving sizes for different ages 
and genders  

☐ ☐ ☐ ☐ ☐ 
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5. Guidelines for the nutrition-related management of specific chronic 
diseases (including type 2 diabetes and cardiovascular disease) ☐ ☐ ☐ ☐ ☐ 

6. Guidelines for the nutrition-related management of ocular health (age 
related macular degeneration, glaucoma, vascular ocular complications, 
and diabetic retinopathy) 

☐ ☐ ☐ ☐ ☐ 

7. How foods and nutrients interact with medications  ☐ ☐ ☐ ☐ ☐ 

8. The most recently published peer-reviewed evidence regarding nutrition 
and chronic disease ☐ ☐ ☐ ☐ ☐ 

9. The most recently published peer-reviewed evidence regarding nutrition 
and ocular health ☐ ☐ ☐ ☐ ☐ 

10. Are you aware of any national or professional clinical management 
guidelines which refer to nutritional management as part of ocular 
healthcare? (a) If you answered yes, please state the relevant guidelines 
that you are aware of that refer to nutrition as part of ocular health care. 

Yes ☐ No ☐ Don’t know ☐ 

 
 

Section Two: Confidence in Nutrition skills 

Please rate how confident you are in your ability to … 
Not Confident 

at all 
(1 point) 

Not Very 
Confident 
(2 points) 

Somewhat 
Confident 
(3 points) 

Very 
Confident 
(4 points) 

Extremely 
Confident 
(5 points) 

1. Interpret data about height, weight, and body composition against 
reference ranges  ☐ ☐ ☐ ☐ ☐ 

2. Interpret an individual’s biological data (e.g., blood pressure, 
cholesterol levels) against reference ranges ☐ ☐ ☐ ☐ ☐ 

3. Collect information on the food that an individual usually eats (e.g., diet 
history, food frequency questionnaire) ☐ ☐ ☐ ☐ ☐ 

4. The Australian Guide to Healthy Eating, The United Kingdom Eatwell 
Guide to evaluate the appropriateness of an individual’s food intake ☐ ☐ ☐ ☐ ☐ 

5. Determine appropriate food or nutrition goals for an individual with 
chronic disease ☐ ☐ ☐ ☐ ☐ 

6. Determine appropriate nutrition goals and strategies (e.g., food based 
or recommendations using supplements) relating to ocular health 

☐ ☐ ☐ ☐ ☐ 
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7. Formulate a meal plan for an individual with chronic disease ☐ ☐ ☐ ☐ ☐ 

8. Recommend changes in food choices for an individual with chronic 
disease 

☐ ☐ ☐ ☐ ☐ 

9. Monitor and evaluate changes over time regarding the food an 
individual usually eats 

☐ ☐ ☐ ☐ ☐ 

10.Monitor and evaluate how dietary changes influence measures of 
ocular health ☐ ☐ ☐ ☐ ☐ 
11. Maintain clear and concise records regarding the nutrition-related 
assessment and advice you provide to individuals ☐ ☐ ☐ ☐ ☐ 
12. Access the most recently published peer-reviewed evidence regarding 
nutrition and chronic disease ☐ ☐ ☐ ☐ ☐ 
13. Provide nutrition care that results in improvements in the food that an 
individual usually eats ☐ ☐ ☐ ☐ ☐ 

 
 

Section Three: Confidence in Communication and Counselling about Nutrition 

Please rate how confident you are in your ability to… 
Not Confident 

at all 
(1 point) 

Not Very 
Confident 
(2 points) 

Somewhat 
Confident 
(3 points) 

Very 
Confident 
(4 points) 

Extremely 
Confident 
(5 points) 

1. Clearly describe what patients/clients can expect from their discussions 
with you about food or nutrition ☐ ☐ ☐ ☐ ☐ 

2. Check a patient’s/client’s understanding of the influence of food and 
nutrients on their health ☐ ☐ ☐ ☐ ☐ 

3. Work with patients/clients to identify possible ways to improve the food 
they usually eat ☐ ☐ ☐ ☐ ☐ 

4. Demonstrate genuine empathy to patients/clients about their food-
related experiences and goals ☐ ☐ ☐ ☐ ☐ 

5. Maintain a non-judgemental attitude in discussions with patients/clients 
about the food they eat  ☐ ☐ ☐ ☐ ☐ 

6. Communicate with clients about food and nutrition using culturally 
appropriate language ☐ ☐ ☐ ☐ ☐ 
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7. Consider how personal, social, cultural, psychological, and economic 
factors may influence the foods that a patient/client eats ☐ ☐ ☐ ☐ ☐ 

8. Identify individuals who need additional support from other health 
professionals or services regarding the food they eat ☐ ☐ ☐ ☐ ☐ 

9. Communicate with other health professionals about the discussions 
you’ve had with patients/clients regarding food ☐ ☐ ☐ ☐ ☐ 

 
Section Four: Attitudes Towards Nutrition Care 

Please rate your agreement with the following statements: 
Completely 
Disagree 
(1 point) 

Somewhat 
Disagree 
(2 points) 

Neither 
agree or 
disagree 
(3 points) 

Somewhat 
Agree 

(4 points) 

Completely 
Agree 

(5 points) 

1. It is important that all individuals usually eat healthy foods regardless of 
age, body weight and physical activity levels ☐ ☐ ☐ ☐ ☐ 

2. If the topic arises, it is important that I encourage my patients/clients to 
eat healthy foods ☐ ☐ ☐ ☐ ☐ 

3. It is important that I take every opportunity possible to encourage my 
patients/clients to eat healthy foods ☐ ☐ ☐ ☐ ☐ 

4. Encouraging my patients/clients to eat healthy foods is an effective use 
of my professional time ☐ ☐ ☐ ☐ ☐ 

5. Providing specific nutrition recommendations to my patients/clients that 
can assist with managing their chronic disease is an effective use of my 
professional time 

☐ ☐ ☐ ☐ ☐ 

6. Encouraging my patients/clients to eat healthy foods is within my scope 
of practice ☐ ☐ ☐ ☐ ☐ 

7. Providing specific nutrition recommendations to my patients/clients that 
can assist with managing their chronic disease is within my scope of 
practice. 

☐ ☐ ☐ ☐ ☐ 

8. It is important that I encourage my patients/clients to seek support from 
other health professionals if I am unable to meet their nutrition-related 
needs 

☐ ☐ ☐ ☐ ☐ 
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Section Five: Previous Nutrition Education and Training (not scored) 

 
 1.What qualifications do you have? Please list all that apply. 
 

Bachelor’s Degree (BSc) ☐ Higher Education Certificate ☐ 
Higher Education Diploma ☐ Master’s Degree (MSc) ☐ 
Master of Optometry (MOptom) ☐ Postgraduate Certificate ☐ 
Postgraduate Diploma ☐ Professional Certificate Glaucoma ☐ 
Professional Certificate Medical Retina ☐ Professional Diploma Glaucoma ☐ 
Professional Higher Certificate Glaucoma ☐ Other ☐ 

  1a If you stated other, please state. 
 
 

2. Which of the following best describes your previous nutrition education? 
 

¨ I have completed a Certificate or other non-degree course that did not include nutrition content. 
¨ I have completed a Certificate or other non-degree course that included some nutrition content. 
¨ I have completed a Certificate or other non-degree course that was predominantly focused on nutrition. 
¨ I have completed a degree that did not include any nutrition content. 
¨ I have completed a degree that included some nutrition content. 
¨ I have completed a degree that was predominantly focused on nutrition.   

  
 3. Have you ever participated in any professional development or continuing education on the topic of nutrition?  Yes  No 

3a If yes, please state. 
 
 4. I feel I need further nutrition education to support me in my current role 

¨      Strongly Disagree 
¨      Disagree 
¨      Neither Agree or Disagree 
¨      Agree 
¨      Strongly Agree 
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  4a If you agree or strongly agree that more nutrition education would be helpful to support you in your role which topics would be useful? 

 
 
Section Six: Demographic Information 

 
1. What is your profession?  
2. What is your current role/ occupation? 
3. How many years have you been working in this profession?   Years 
4. How many years have you been working in this role?_____________Years. 
5. What is your gender? 

• Male  
• Female 
• Prefer not to state. 
• Self-describe. If you answered self-describe, please state. 

6. What is your age range? 
• 24 years or younger 
• 25-34 years 
• 35-44 years 
• 45-54 years 
• 55-64 years 
• 65 years or older 
• Prefer not to say .
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Appendix 3.3.2b Participant Information Sheet for NUTCOMP Questionnaire 
 
Self-perceived competence of optometrists, dispensing opticians and optical assistants in providing 
nutrition care to patients with chronic disease using a validated questionnaire. 
 

Participant Information Sheet 
 

Invitation 
 
We would like to invite you to take part in a research study. 
 
Before you decide if you would like to participate, please take time to read the following information 
carefully and, if you wish, discuss it with others such as your family, friends or colleagues. 
 
Please ask a member of the research team, whose contact details can be found at the end of this 
information sheet, if there is anything that is not clear or if you would like more information before 
you make your decision. 
 
 
What is the purpose of the study? 
 
The purpose of the study is to establish the self-perceived competence of providing nutritional advice 
to chronically ill patients by those working in an optometric setting. In addition, we seek to establish 
how work experience, education and further education may influence this self-perception. 
 
Why have I been chosen? 
 
You are being invited to take part in the study because you are working in the field of optometry. 
 
What will happen to me if I take part? 
 
You will be asked to complete an online questionnaire collecting information on your work 
experience, education and further education and your self-perceived competence in providing 
nutritional advice to chronically ill patients (for example those suffering from Diabetes Mellitus, high 
blood pressure, glaucoma, age related macular degeneration and other chronic conditions). 
  
Do I have to take part? 
 
No. It is up to you to decide whether or not you wish to take part. 
 
If you do decide to participate, click on the link for the online questionnaire 
(https://aston.onlinesurveys.ac.uk/nutrition-competency-in-optometry_aop). The first questions 
are designed to take your consent and the questionnaire will only open once you provide consent. 
 
 
You can discard the questionnaire at any point and information provided up until that point will not be 
entered into the data analysis. 
 
Prior to pressing the “Submit” button we will ask you again if you are still happy to participate. Unless 
you press the “Submit” button your data will not be entered. 
 
As all information collected is anonymised, we will not be able to “withdraw” your answers after you 
have pressed the “submit” button at the end of the survey. 
 
Once you press “Submit” this will constitute your consent in participating in the study. 
 
Will my taking part in this study be kept confidential? 
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Yes. A code will be attached to all the data you provide to maintain confidentiality. 
 
We do not collect and personal data (name and contact details). Analysis of your data will be 
undertaken using coded data only. 
 
The data we collect will be stored in a secure document store electronically on a secure encrypted 
mobile device, password protected computer server or secure cloud storage device. 
 
What are the possible benefits of taking parts? 
 
While there are no direct benefits to you of taking part in this study, the data gained will help to 
establish the perceived competence of optometrists, dispensing opticians and optical assistants in 
providing nutrition care to patients with chronic disease. It will further inform the level of nutrition 
education received and how this impacts on self-perceived competence. The results of this study 
may provide future training tailored to improve nutritional services to chronically ill patients in 
optometric settings. 
 
What are the possible risks and burdens of taking part? 
 
There are no risks or burdens beyond your time commitment of answering the questionnaire which 
should take no longer than 15-20 minutes. 
 
What will happen to the results of the study? 
 
The results of the study may be published in scientific journals and/or presented at conferences. If 
the results of the study are published, your identity will remain confidential.  
 
A lay summary of the results of the study will be available for participants when the study has been 
completed upon request. 
 
The results for the study will also be used in Mrs Milhench’s Ophthalmic Doctorate thesis.  
 
 
Expenses and payments 
 
There are no expenses and payments made to participants. 
 
Who is funding the research? 
 
The study is being funded by Aston University, Birmingham, UK. 
 
Who is organising the study and acting as data controller for the study? 
 
 Aston University is organising this study and acting as data controller for the study. You can find out 
more about how we use your information in Appendix A. 
 
Who has reviewed the study? 
 
This study was given a favourable ethical opinion be the LHS Research Ethics Committee. 
 
What if I have a concern about my participation in the study? 
 
If you have any concerns about your participation in this study, please speak to the research team 
and they will do their best to answer your questions. Contact details can be found at the end of this 
information sheet. 
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If the research team are unable to address your concerns or you wish to make a complaint about 
how the study is being conducted you should contact the Aston University Research Integrity Office 
at research_governance@aston.ac.uk or telephone 0121 204 3000. 
 
Research Team 
 
Dr Duane Mellor: d.mellor@aston.ac.uk 
Dr Rebekka Heitmar: r.Heitmar1@aston.ac.uk ; phone: 0121 204 3853 
 
 
 
Thank you for taking time to read this information sheet. If you have any questions regarding 

the study, please don’t hesitate to ask one of the research team. 
 
 

 
Appendix A: Transparency statement. 
 
 
Aston University takes its obligations under data and privacy law seriously and complies with the 
General Data Protection Regulation (“GDPR”) and the Data Protection Act 2018 (“DPA”). 
 
Aston University is the sponsor for this study based in the United Kingdom. We will be using 
information from you in order to undertake this study. Aston University will process your personal 
data in order to register you as a participant and to manage your participation in the study. It will 
process your personal data on the grounds that it is for the performance of a task carried out in the 
public interest (GDPR Article 6(1)(e)). Aston University may process special categories of data about 
you which includes details about your health. Aston University will process this data on the grounds 
that it is necessary for statistical or research purposes (GDPR Article 9(2)(j)). Aston University will 
keep identifiable information about you for 6 years after the study has finished. 
 
Your rights to access, change or move your information are limited, as we need to manage your 
information in specific ways in order for the research to be reliable and accurate. If you withdraw 
from the study, we will keep the information about you that we have already obtained. To safeguard 
your rights, we will use the minimum personally identifiable information possible. 
 
You can find out more about how we use your information at www.aston.ac.uk/dataprotection or by 
contacting our Data Protection Office at dp_officer@aston.ac.uk. 
 
If you wish to raise a complaint on how we have handled your personal data, you can contact our 
Data Protection Officer who will investigate the matter. I if you are not satisfied with our response or 
believe we are processing your personal data in a way that is not lawful you can complain to the 
Information Commissioner’s Office (ICO). 
 
 
When you agree to take part in a research study the information about you may be provided to 
researchers running other research studies in this organisation and in other organisations. These 
organisations may be universities, NHS organisations or companies involved in health and care 
research in this country or abroad. 
 
This information will not identify you and will not be combined with other information in a way that 
could identify you. The information will only be used for the purpose of research, and cannot be used 
to contact you. 
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Appendix 3.3.2c - Background information for participants of  NUTCOMP questionnaire 
 
Nutrition is everyone’s business, and especially Optometrists. 

The role of all health professionals in supporting the public health of our communities, towns and 
nation are at the heart of Making Every Contact Count. This is not about adding another job to an 
already busy one, or adding to already full consultations, it is about providing opportunistic advice 
that is consistent and supports individuals to live a healthy lifestyle. It is simply about engaging 
individuals in conversations about their health and how they might be able to take steps to improve 
it. So, who better in the nation’s health workforce than Optometrists to have these types of 
conversation with individuals who come in off our high streets to receive eye care but may also be 
open to other health ideas. 

Why nutrition and eyes? 

With the publication of AREDS study, the interest in how nutritional supplements might be useful in 
age related macular degeneration (AMD) to delay the progression to advanced disease has become 
particularly important in respect to communication about AMD prevention and management . 
However, how confident are optometrists if clients/ patients ask about the specific functions of the 
nutrients which make up the AREDS supplement? Perhaps more importantly, how confident are 
optometrists in considering whether a client/ patient might benefit from the supplement or could they 
get the same benefit from their diet. Of course, it is not about giving detailed dietary advice, it can be 
as simple as asking individuals about if they are thinking about what they eat, perhaps suggesting a 
few small changes and signposting other services. 

It is not just people with AMD who might benefit from support and information about diet, with 
increasing numbers of people living with diabetes and hypertension who routinely use optometry 
services, there is a clear role for diet in managing their condition. This is before considering the 
millions of individuals without health concerns, who due to age related changes in eyesight may seek 
optometry care. Often these are the same people who the “making every contact count” and “well 
person clinics” are looking to encourage to improve their lifestyle and diet to reduce their risk of 
cardiovascular disease. The potential effect of encouraging users of optometry service to make even 
the simplest of changes, such as just eating 1-2 more pieces of fruit and veg per week would have 
massive health and cost saving effects to society. 

Why this survey? 

Although there is clearly a place and potential for an increased role of nutrition in routine practice 
and business of optometrists, like many health professionals, limited levels of confidence, knowledge 
and training in this area can be a significant barrier to starting conversations about nutrition with 
clients/ patients.  

Using validated questionnaires used with pharmacists and doctors, we aim in this project to find out 
how important optometrists feel nutrition is, whether it could add to their practice and identify any 
potential gaps in knowledge and training. The analysis of these findings will then be used to help 
inform the design of training packages for optometrists to help support them in having simple 
conversations about food and nutrition, improving the health of their clients/ patients and community. 
In the process, it is likely also to enhance the relationship of clients/ patients with their optometrists 
and so also potentially be good for business. 
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Appendix 4.2.3a Original Delphi Analysis Round One 
 
 
A Delphi analysis of a proposed educational event for optometrists - Form 1 (July 2022)  

Consent Form  

Name of Chief Investigator: Nicola Milhench  

1. I confirm that I have read and understood the Participant Information Sheet (Version 4, 
6th July 2022) for the above study. I have had the opportunity to consider the 
information, ask questions and have had these answered satisfactorily.  

2. I understand that my participation is voluntary and that I am free to withdraw at any time 
during the study, without giving a reason and without my legal rights being affected.  

3. I understand that this study is anonymous and that I am not able to withdraw after 
submitting my answers. I understand all responses will be separated from the associated 
email address. The original responses will then be deleted to prevent the responses and 
email addresses being linked.  

4. I agree to my personal data and data relating to me collected during the study being 
processed as described in the Participant Information Sheet.  

5. I agree to take part in this study.  

By clicking ‘next’, below, you agree to the statements above and consent to take part in this study. If 
you are not happy or willing to consent, please close your browser now.  

REC ID: 1841, Version 4, 6th July 2022  

* Required  

  
1. I agree to the statements above and consent to take part in this study. *  

Inclusion criteria and personal data questions  

Thank you for participating in this research study to investigate optometrists' preferences with 
respect to developing an educational event regarding nutritional and lifestyle advice within optometry 
practice within the UK.  

This questionnaire is open to all optometrists working in the UK registered with the GOC. There is a 
requirement to have registered with the GOC before January 2019 to complete this questionnaire. 
This is so you have had the opportunity to experience face to face educational events before the 
COVID-19 pandemic altered the delivery of educational events.  

2. Are you registered as an optometrist with the GOC *   Yes   No  

3. Did you register with the GOC before January 2019? *  Yes   No  

4. How long have you been qualified as an optometrist?  

0-5 years,   6-10 years,  11-15 years, 16-20 years,  21-25 years, 26-30 years,  
31-35 years, 36-40 years,  41-45 years, 46-50 years, 51-55 years, more than 55 
years.  
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5. Do you work in clinical practice seeing patients? *  Yes   No   

6. A Delphi analysis requires at least two rounds of questions. Please enter your email below to 
facilitate the delivery of the follow-up questionnaire.  

Educational Event Design  
People all learn in different manners and there are many different styles of continual professional 
development (CPD). These following questions ask your opinion regarding different aspects of a 
potential education event.  

1.Put these in order of preference for methods of learning CET/CPD (most preferred option first and 
then in descending order with the least preferred option last).  

• Assessing a standardised patient in a practical workshop. 

• Clinical vignette.  

• Private clinical audit (this would be for your information only, not presented to anyone else).  

• Peer Discussion. 

• Practical demonstration and participation.  

• Presentation.   

2. In your opinion, would it be beneficial to hear from a multidisciplinary team (for example other 
professionals dealing with nutrition and emotional support as well as optometrists)?   

Yes         No             Maybe   

3.What type of literature would you find beneficial to refer to after the educational event (select all 
that apply)?  

• Patient information leaflets  

• Posters  

• Example of consultation questionnaires  

• References to papers referred to during the event.  

• None. I prefer signposting to allow me to find the information I consider relevant.  

• None. I prefer to make my own notes.  

• Other   

4. If you selected 'other' as your answer to question 9, please enter below the type of literature that 
you find beneficial.  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5.Patients with chronic illnesses and those who wish to make lifestyle changes could benefit from 
speaking to others outside optometry who specialise in advising and supporting people with specific 
needs, for example smoking cessation. Would you be prepared to work with/support external groups 
relating to lifestyle changes?   

Yes                      No                       Maybe   

Thank you.  

Please review your answers. If you no longer wish to participate in this research study please exit 
the questionnaire without pressing submit and none of your data will be saved.  

This content is neither created nor endorsed by Microsoft. The data you submit will be sent to the 
form owner.  

Microsoft Forms  
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Appendix 4.2.3b Original Delphi Analysis Round Two 
 
A Delphi Analysis for a proposed educational event for optometrists - Form 2 (March 2022) 
The survey will take approximately 6 minutes to complete. 
Thank you for completing Form 1. The questions below are follow-on questions from the results from 
form 1. 
 
Consent Form 
 
Name of Chief Investigator: Nicola Milhench 
 
1. I confirm that I have read and understood the Participant Information Sheet (Version 4, 6th July 
2022) for the above study. I have had the opportunity to consider the information, ask questions and 
have had these answered satisfactorily. 
 
2. I understand that my participation is voluntary and that I am free to withdraw at any time during the 
study, without giving a reason and without my legal rights being affected. 
 
3. I understand that this study is anonymous and that I am not able to withdraw after submitting my 
answers. I understand all responses will be separated from the associated email address. The 
original responses will then be deleted to prevent the responses and email addresses being linked. 
 
4. I agree to my personal data and data relating to me collected during the study being processed as 
described in the Participant Information Sheet. 
 
5. I agree to take part in this study. 
 
By clicking ‘next’, below, you agree to the statements above and consent to take part in this 
study. If you are not happy or willing to consent, please close your browser now. 
 
REC ID:1841, Version 4, 6th July2022 
 
1.I agree to the statements above and consent to take part in this study. Required to answer. Single 
choice.  
Next 
 
Learning Methods 
 
2.When seeing a standardised patient in a practical workshop, which option do you believe would 
give you the most benefit? Single choice.  

• Seeing a standardised patient at the start of the educational intervention. 
• Seeing a standardised patient at the start and then a different standardised patient at the end 

of the educational intervention. 
• Seeing a standardised patient at the start and then the same standardised patient at the end 

of the educational intervention. 
• Seeing a standardised patient at the end of the educational intervention. 
• I would not want to see a standardised patient. 

3.Gocuk et al. in 2021 wrote about the benefits of clinical audit as an educative tool. Would you be 
prepared to carry out a private audit of your records before and after the education intervention? 
Single choice.  

• Yes 
• No 
• Maybe 

4.If you were to participate in an audit of your records, how many records would you be prepared to 
audit? Single choice.  

• Less than 11. 
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• 11 to 25. 
• 26 to 50. 

5.In your opinion what is the best way to participate in a peer discussion? Single choice.  
• On-line 
• In person 

6.As part of a practical demonstration and participation, what type of patient would you prefer to 
assess (personal information and data would need to be disclosed)?Single choice.  

• All participants to act as patients for each other. 
• Some participants of the educational event to volunteer. 
• Professional patients. 
• 7.As part of a practical demonstration and participation, what practical factors would be 

beneficial to measure and check against data tables to see the relevance in practice? (Tick 
all that apply).Multiple choice.  

• Blood pressure  
• Blood sugar 
• Height 
• Weight 
• Nutrition diary 
• Smoking diary 
• Alcohol consumption diary 

8.When would you prefer to complete a clinical vignette. Single choice.  
• Before the educational event 
• After the educational event 
• One before and a different one after the educational event 
• I would rather not participate in a clinical vignette. 

9.How would you like to receive a clinical vignette? Single choice.  
• A downloadable copy via email 
• A hard copy via post 
• I would rather not participate in a clinical vignette. 

10.How do you prefer to attend a presentation? Single choice.  
• On-line 
• In person 

 
Multi-Disciplinary Team Working 
The consensus to "Would it be beneficial to hear from a multidisciplinary team?" was YES. 
 
11.In a multidisciplinary team, which specialists would you like to hear from? (list all that 
apply).Multiple choice.  

• Optometrist 
• Dietician 
• Psychologist 
• Stop smoking service 
• Alcohol support service 
• Patient experience 

 
Regarding types of literature. 
12.What form of patient information leaflets would you prefer? Single choice.  

• Hard copies to take away 
• A link to allow them to be downloaded. 
• Both of the above 
• I prefer not to be provided with patient information leaflets 

13.What form of posters would you prefer? Single choice.  
• Hard copies to take away 
• A link to allow them to be downloaded. 
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• Both of the above. 
• I prefer not to be provided with posters. 

14.What form of example consultation questionnaires would you prefer? Single choice.  
• Hard copies to take away 
• A link to allow them to be downloaded. 
• Both of the above 
• I prefer not to be provided with consultation questionnaires. 

15.In what form would you like to receive a reference list? Single choice.  
• Hard copies to take away 
• A link to allow them to be downloaded. 
• Both of the above 
• I would prefer not to be provided with a reference list. 

External Groups 
The consensus to "Would you be prepared to work with, or support external groups relating to lifestyle 
changes?" was YES. 
16.If you disagree with the consensus and would like to tell us why, please do so in the box below. 
 
  
17.What form of collaboration would you be interested in supporting? Single choice.  

• Sign posting to external groups. 
• Allowing support groups access to premises for group meetings when clinics aren't 

happening. 
• Allow a support worker to use a spare clinic room to offer advice to patients at the time of 

their appointment. 
 
Thank You and Reference 
Thank you for participating in this questionnaire and research project. Your time is much appreciated. 
Please review your answers. By pressing "submit" you are consenting to participate in this research 
study. If you don't wish to participate in this research study please exit the questionnaire without pressing 
submit and none of your data will be saved. 
 
Reference: 
Gocuk A.S., Lee, J-H., Keller, P.R., Ayton, L.N., Guymer, R.H., McKendrick, A.M. and Downie, L.E.. 
Clinical audit as an educative tool for optometrists: an intervention study in age-related macular 
degeneration. Ophthalmic Physiol Opt. 2021; 41: 53-77.   
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Appendix 4.2.3c Participant Information Sheet for Original Delphi Analysis Rounds 
 

  
  

A Delphi analysis of a proposed educational intervention regarding nutrition and lifestyle 
changes within UK optometric practice. 

Participant Information Sheet 
 
Invitation  
We would like to invite you to take part in a research study forming part of a Doctor of Optometry 
project for Nicola Milhench. 
 
Before you decide if you would like to participate, take time to read the following information carefully 
and, if you wish, discuss it with others such as your family, friends or colleagues.  
 
Please ask a member of the research team, whose contact details can be found at the end of this 
information sheet, if there is anything that is not clear or if you would like more information before 
you make your decision. 
 
 
What is the purpose of the study? 
The purpose of the study is to analyse the needs and desires of UK optometrists with respect to 
developing an educational event regarding nutritional and lifestyle advice within optometric practice. 
It will enquire about previous education and training experiences to obtain a consensus from 
practicing optometrists as the experts on their own training needs and desires. 
 
 
Why have I been invited? 
You are being invited to take part in this study because you are an optometrist practising in the UK. 
 
The main inclusion criteria for this research project is: 
 
• You are registered as an optometrist with the GOC before January 2019. 
• You are working in practice seeing patients.  
 
What will happen to me if I take part?  
You will be asked to complete two online questionnaires collecting information regarding your 
opinions about what aspects you would find beneficial in an educational event about discussing 
nutrition and lifestyle changes with patients. You will be asked about your preferred methods of 
learning and types of literature that you find useful following educational events. It will ask your 
thoughts about working with or hearing from others outside of optometry, that work in fields relating 
to nutrition and a patient’s experience of chronic illness. 
The study is in the form of a Delphi Analysis therefore it consists of two questionnaires, with the 
answers from the first questionnaire creating the questions of the second questionnaire. Therefore to 
enable the follow-up questionnaire to be sent, you will be asked to provide a contact email. Your 
email address will be stored separately to your answers. 
If you choose to complete the first questionnaire you are under no obligation to complete the second 
questionnaire. 
 
Do I have to take part? 
No. It is up to you to decide whether or not you wish to take part.  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If you do decide to participate, you will be asked to provide consent. You will be provided with a 
consent statement regarding the use of your data in response to the questionnaire. If you agree to 
the conditions, please click the ‘next’ button. This will continue to the questionnaire questions, your 
completion and submission confirms your consent. If you disagree with the conditions please close 
your browser.  
 
You can discard the questionnaire at any time up until you submit your answers without giving a 
reason, by closing your browser and the information provided up until that point will not be entered 
into the data analysis. Once you press the ‘submit’ button because your data is anonymised it will 
not be possible to withdraw it. 
 
 
Will my taking part in this study be kept confidential?   
Yes. A code will be attached to all the data you provide to maintain anonymity. Analysis of your data will be 
undertaken using coded data. Personal data collected (email address) will only be used for the purposes 
outlined in this participant information sheet e.g., to send the follow-up questionnaire. The data we collect 
will be stored electronically on a secure encrypted mobile device, password protected computer server or 
secure cloud storage device.  
To ensure the quality of the research Aston University may need to access your data to check that the data 
has been recorded accurately e.g. for the purposes of audit. If this is required your personal data will be 
treated as confidential by the individuals accessing your data.  
 

What are the possible benefits of taking part?  
Although you may find participation in this research interesting, there may be no direct benefit to you as a 
result. However we hope that the findings of this research will help develop further training in nutrition and 
lifestyle advice in a form that is beneficial and engaging to optometrists. This in turn may alter clinical 
practice for the benefits of optometrists and their patients. 
  

What are the possible risks and burdens of taking part? 
The risk involved with this study is a data leak. To prevent personalised data being leaked, the email 
address will be separated from the question responses, which will be encoded and be stored 
electronically as previously described. 
 

The burden of the study is the time taken to read the information and complete the questionnaires. 
Each questionnaire should take about 5-10 minutes to answer. 
 

 
What will happen to the results of the study?   
The results of this study may be published in scientific journals and/or presented at conferences. If 
the results of the study are published, your identity will remain anonymous. 
 
A lay summary of the results of the study can be forwarded to you when the study has been 
completed. Should you wish to receive a copy, please contact a member of the research team.”  
The results of the study will also be used in Mrs Nicola Milhench’s Ophthalmic Doctorate thesis. 
 
Expenses and payments  
There are no expenses and payments made to participants.    
 

Who is funding the research?  The study is being funded by Aston University. 
 
Who is organising this study and how is my data being used?    
Aston University is organising this study and acting as data controller for the study. Research data 
will be used only for the purposes of the study or related uses identified in this Information Sheet or 
Appendix A. 
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Who has reviewed the study?  T 
his study was given a favourable ethical opinion by the University Research Ethics Committee (UREC).    
 
What if I have a concern about my participation in the study?   
If you have any concerns about your participation in this study, please speak to the research team and they 
will do their best to answer your questions.  Contact details can be found at the end of this information 
sheet.   If the research team are unable to address your concerns or you wish to make a complaint about 
how the study is being conducted you should contact the Aston University Research Integrity Office at 
research_governance@aston.ac.uk or via the University switchboard on +44 (0)121 204 3000.    
 

Research Team   
Professor. Nicola Logan: n.s.logan@aston.ac.uk (Supervisor) 
Dr Duane Mellor: d.mellor@aston.ac.uk (Supervisor) 

  Dr Rebekka Heitmar: r.heitmar@hud.ac.uk (Supervisor 
  Mrs Nicola Milhench: milhennj@aston.ac.uk (Student)           

 
Thank you for taking time to read this information sheet. If you have any questions regarding 

the study please don’t hesitate to ask one of the research team. 
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Aston University takes its obligations under data and privacy law seriously and complies with the 
Data Protection Act 2018 (“DPA”) and the General Data Protection Regulation (EU) 2016/679 as 
retained in UK law by the Data Protection, Privacy and Electronic Communications (Amendments 
etc) (EU Exit) Regulations 2019 (“the UK GDPR”).   
Aston University is the sponsor for this study based in the United Kingdom. We will be using 
information from you in order to undertake this study.  Aston University will process your personal 
data in order to register you as a participant and to manage your participation in the study.  It will 
process your personal data on the grounds that it is necessary for the performance of a task carried 
out in the public interest (GDPR Article 6(1)(e).  Aston University may process special categories of 
data about you which includes details about your health.  Aston University will process this data on 
the grounds that it is necessary for statistical or research purposes (GDPR Article 9(2)(j)).  Aston 
University will keep identifiable information about you for 6 years after the study has finished. 
Your rights to access, change or move your information are limited, as we need to manage your 
information in specific ways in order for the research to be reliable and accurate. If you withdraw 
from the study, we will keep the information about you that we have already obtained. To safeguard 
your rights, we will use the minimum personally identifiable information possible. 
You can find out more about how we use your information at https://www.aston.ac.uk/about/statutes-
ordinances-regulations/publication-scheme/policies-regulations/data-protection or by contacting our 
Data Protection Officer at dp_officer@aston.ac.uk.  
If you wish to raise a complaint on how we have handled your personal data, you can contact our 
Data Protection Officer who will investigate the matter. If you are not satisfied with our response or 
believe we are processing your personal data in a way that is not lawful you can complain to the 
Information Commissioner’s Office (ICO).  
 
 
When you agree to take part in a research study, the information about you may be provided to 
researchers running other research studies in this organisation and in other organisations. These 
organisations may be universities, NHS organisations or companies involved in health and care 
research in this country or abroad.  
This information will not identify you and will not be combined with other information in a way that 
could identify you. The information will only be used for the purpose of research, and cannot be used 
to contact you. 
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Appendix 4.2.3d  PIS for Delphi Analysis Validation Questionnaire. 
 

  
  

A Validation of a Delphi analysis regarding a proposed educational intervention regarding 
nutrition and lifestyle changes within UK optometric practice. 

Participant Information Sheet 
 
Invitation  
We would like to invite you to take part in a research study forming part of a Doctor of Optometry 
project for Nicola Milhench. 
 
Before you decide if you would like to participate, take time to read the following information carefully 
and, if you wish, discuss it with others such as your family, friends or colleagues.  
 
Please ask a member of the research team, whose contact details can be found at the end of this 
information sheet, if there is anything that is not clear or if you would like more information before 
you make your decision. 
 
 
What is the purpose of the study? 
The purpose of the study is to analyse the needs and desires of UK optometrists with respect to 
developing an educational event regarding nutritional and lifestyle advice within optometric practice. 
It will enquire about previous education and training experiences to obtain a consensus from 
practicing optometrists as the experts on their own training needs and desires. 
 
 
Why have I been invited? 
You are being invited to take part in this study because you are an optometrist practising in the UK. 
 
The main inclusion criteria for this research project is: 
 
• You are registered as an optometrist with the GOC before January 2019. 
• You are working in practice seeing patients.  
 
What will happen to me if I take part?  
You will be asked to complete an online questionnaire collecting information regarding your opinions 
about what aspects you would find beneficial in an educational event about discussing nutrition and 
lifestyle changes with patients. You will be asked about your preferred methods of learning and types 
of literature that you find useful following educational events. It will ask your thoughts about working 
with or hearing from others outside of optometry, that work in fields relating to nutrition and a 
patient’s experience of chronic illness. 
 
 
Do I have to take part? 
No. It is up to you to decide whether or not you wish to take part.    
 
If you do decide to participate, you will be asked to provide consent. You will be provided with a 
consent statement regarding the use of your data in response to the questionnaire. If you agree to 
the conditions, please click the ‘next’ button. This will continue to the questionnaire questions, your 
completion and submission confirms your consent. If you disagree with the conditions please close 
your browser.  
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You can discard the questionnaire at any time up until you submit your answers without giving a 
reason, by closing your browser and the information provided up until that point will not be entered 
into the data analysis. Once you press the ‘submit’ button because your data is anonymised it will 
not be possible to withdraw it. 
 
 
Will my taking part in this study be kept confidential?   
Yes. A code will be attached to all the data you provide to maintain anonymity. Analysis of your data will be 
undertaken using coded data. The data we collect will be stored electronically on a secure encrypted mobile 
device, password protected computer server or secure cloud storage device.  
 
To ensure the quality of the research Aston University may need to access your data to check that the data 
has been recorded accurately e.g. for the purposes of audit. If this is required your personal data will be 
treated as confidential by the individuals accessing your data.  
 
What are the possible benefits of taking part?  
Although you may find participation in this research interesting, there may be no direct benefit to you as a 
result. However we hope that the findings of this research will help develop further training in nutrition and 
lifestyle advice in a form that is beneficial and engaging to optometrists. This in turn may alter clinical 
practice for the benefits of optometrists and their patients. 
  

What are the possible risks and burdens of taking part? 
The risk involved with this study is a data leak. No personal identifying data e.g. email address, 
name is required for this study and all data stored will therefore be anonymous. 
The burden of the study is the time taken to read the information and complete the questionnaires. 
The questionnaire should take about 5-10 minutes to answer. 
 
What will happen to the results of the study?   
The results of this study may be published in scientific journals and/or presented at conferences. If 
the results of the study are published, your identity will remain anonymous. 
 

A lay summary of the results of the study can be forwarded to you when the study has been 
completed. Should you wish to receive a copy, please contact a member of the research team.”  
The results of the study will also be used in Mrs Nicola Milhench’s Ophthalmic Doctorate thesis. 
 
Expenses and payments  
There are no expenses and payments made to participants.    
Who is funding the research?   
The study is being funded by Aston University. 
 
Who is organising this study and how is my data being used?    
Aston University is organising this study and acting as data controller for the study. Research data 
will be used only for the purposes of the study or related uses identified in this Information Sheet or 
Appendix A. 
 
 
Who has reviewed the study?   
This study was given a favourable ethical opinion by the University Research Ethics Committee (UREC).    
 

What if I have a concern about my participation in the study?   
If you have any concerns about your participation in this study, please speak to the research team and they 
will do their best to answer your questions.  Contact details can be found at the end of this information sheet. 
If the research team are unable to address your concerns or you wish to make a complaint about how the 
study is being conducted you should contact the Aston University Research Integrity Office at 
research_governance@aston.ac.uk or via the University switchboard on +44 (0)121 204 3000. 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Research Team   
Professor. Nicola Logan:  
Dr Duane Mellor:  
Dr Rebekka Heitmar:  
Mrs Nicola Milhench 
 
Thank you for taking time to read this information sheet. If you have any questions regarding 
the study please don’t hesitate to ask one of the research team. 
 

 
 
 Aston University takes its obligations under data and privacy law seriously and complies with the 
Data Protection Act 2018 (“DPA”) and the General Data Protection Regulation (EU) 2016/679 as 
retained in UK law by the Data Protection, Privacy and Electronic Communications (Amendments 
etc) (EU Exit) Regulations 2019 (“the UK GDPR”).   
Aston University is the sponsor for this study based in the United Kingdom. We will be using 
information from you in order to undertake this study.  Aston University will process your personal 
data in order to register you as a participant and to manage your participation in the study.  It will 
process your personal data on the grounds that it is necessary for the performance of a task carried 
out in the public interest (GDPR Article 6(1)(e).  Aston University may process special categories of 
data about you which includes details about your health.  Aston University will process this data on 
the grounds that it is necessary for statistical or research purposes (GDPR Article 9(2)(j)).  Aston 
University will keep identifiable information about you for 6 years after the study has finished. 
Your rights to access, change or move your information are limited, as we need to manage your 
information in specific ways in order for the research to be reliable and accurate. If you withdraw 
from the study, we will keep the information about you that we have already obtained. To safeguard 
your rights, we will use the minimum personally identifiable information possible. 
You can find out more about how we use your information at https://www.aston.ac.uk/about/statutes-
ordinances-regulations/publication-scheme/policies-regulations/data-protection or by contacting our 
Data Protection Officer at dp_officer@aston.ac.uk.  
If you wish to raise a complaint on how we have handled your personal data, you can contact our 
Data Protection Officer who will investigate the matter. If you are not satisfied with our response or 
believe we are processing your personal data in a way that is not lawful you can complain to the 
Information Commissioner’s Office (ICO).  
 
 
When you agree to take part in a research study, the information about you may be provided to 
researchers running other research studies in this organisation and in other organisations. These 
organisations may be universities, NHS organisations or companies involved in health and care 
research in this country or abroad.  
This information will not identify you and will not be combined with other information in a way that 
could identify you. The information will only be used for the purpose of research, and cannot be used 
to contact you. 
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Appendix 4.2.3f Delphi Analysis Validation Questionnaire 
 
Validation of Delphi Analysis of a proposed educational event for optometrists (Oct '22) 
Consent Form 
 
Name of Chief Investigator: Nicola Milhench 
 
1. I confirm that I have read and understood the Participant Information Sheet (Version 5, 19th 
January 2023) for the above study. I have had the opportunity to consider the information, ask 
questions and have had these answered satisfactorily. 
 
2. I understand that my participation is voluntary and that I am free to withdraw at any time during the 
study, without giving a reason and without my legal rights being affected. 
 
3. I understand that this study is anonymous and that I am not able to withdraw after submitting my 
answers.  
 
4. I agree to my personal data and data relating to me collected during the study being processed as 
described in the Participant Information Sheet. 
 
5. I agree to take part in this study. 
 
By clicking ‘next’, below, you agree to the statements above and consent to take part in this 
study. If you are not happy or willing to consent, please close your browser now. 
 
REC ID:1841, Version 5, 19th January 2023 
 
1.I agree to the statements above and consent to take part in this study. Required to answer. Single 
choice.  
Next 
 
 
Inclusion criteria and personal data questions 
Thank you for participating in this research study to investigate optometrists' preferences with respect to 
developing an educational event regarding nutritional and lifestyle advice within optometry practice within 
the UK. 
 
This questionnaire is open to all optometrists working in the UK registered with the GOC. There is a 
requirement to have registered with the GOC before January 2019 to complete this questionnaire. This is 
so you have had the opportunity to experience face to face educational events before the COVID-19 
pandemic altered the delivery of educational events. 
 
2.Are you registered as an optometrist with the GOC. Required to answer. Single choice.  

• Yes 
• No 

3.Did you register with the GOC before January 2019? Required to answer. Single choice.  
• Yes 
• No 

4.How long have you been qualified as an optometrist? Single choice.  
• 0-5 years 
• 6-10 years 
• 11-15 years 
• 16-20 years 
• 21-25 years 
• 26-30 years 
• 31-35 years 
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• 36-40 years 
• 41-45 years 
• 46-50 years 
• 51-55 years 
• more than 55 years 

5.Do you work in clinical practice seeing patients? Required to answer. Single choice.  
• Yes 
• No 

 
Educational Event Design 
People all learn in different manners and there are many different styles of continual professional 
development (CPD). A Delphi analysis was conducted to produce a consensus between optometrists. 
These following questions ask your opinion regarding different aspects of a potential education event to 
aid validation of the Delphi analysis.  
 
Learning Methods 
6.When seeing a standardised patient in a practical workshop, which option do you believe would 
give you the most benefit? Single choice.  

• Seeing a standardised patient at the start of the educational intervention. 
• Seeing a standardised patient at the start and then a different standardised patient at the end 

of the educational intervention. 
• Seeing a standardised patient at the start and then the same standardised patient at the end 

of the educational intervention. 
• Seeing a standardised patient at the end of the educational intervention. 
• I would not want to see a standardised patient. 

7.Gocuk et al. in 2021 wrote about the benefits of clinical audit as an educative tool. Would you be 
prepared to carry out a private audit of your records before and after the education intervention? 
Single choice.  

• Yes 
• No 
• Maybe 

8.If you were to participate in an audit of your records, how many records would you be prepared to 
audit? Single choice.  

• Less than 11. 
• 11 to 25. 
• 26 to 50. 

9.In your opinion what is the best way to participate in a peer discussion? Single choice.  
• On-line 
• In person 

10.As part of a practical demonstration and participation, what type of patient would you prefer to 
assess (personal information and data would need to be disclosed)?Single choice.  

• All participants to act as patients for each other. 
• Some participants of the educational event to volunteer. 
• Professional patients 

11.As part of a practical demonstration and participation, what practical factors would be beneficial to 
measure and check against data tables to see the relevance in practice? (Tick all that apply).Multiple 
choice.  

• Blood pressure 
• Blood sugar 
• Height 
• Weight 
• Nutrition diary 
• Smoking diary 
• Alcohol consumption diary 

12.When would you prefer to complete a clinical vignette Single choice.  
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• Before the educational event 
• After the educational event 
• One before and a different one after the educational event 
• I would rather not participate in a clinical vignette 

13.How would you like to receive a clinical vignette? Single choice.  
• A downloadable copy via email 
• A hard copy via post 
• I would rather not participate in a clinical vignette 

14.How do you prefer to attend a presentation? Single choice.  
• On-line 
• In person 

 
Multi-Disciplinary Team Working 
The consensus to "Would it be beneficial to hear from a multidisciplinary team (for example other 
professionals dealing with nutrition and emotional support as well as optometrists)?" was YES. 
 
15.In a multidisciplinary team, which specialists would you like to hear from? (list all that 
apply).Multiple choice.  

• Optometrist 
• Dietician 
• Psychologist 
• Stop smoking service 
• Alcohol support service 
• Patient experience 

 
Types of literature 
Regarding types of literature that would be beneficial to refer to after the educational event. 
16.What form of patient information leaflets would you prefer? Single choice.  

• Hard copies to take away 
• A link to allow them to be downloaded. 
• Both of the above 
• I prefer not to be provided with patient information leaflets 

17.What form of posters would you prefer? Single choice.  
• Hard copies to take away 
• A link to allow them to be downloaded. 
• Both of the above 
• I prefer not to be provided with posters. 

18.What form of example consultation questionnaires would you prefer? Single choice.  
• Hard copies to take away 
• A link to allow them to be downloaded. 
• Both of the above 
• I prefer not to be provided with consultation questionnaires 

19.In what form would you like to receive a reference list? Single choice.  
• Hard copies to take away 
• A link to allow them to be downloaded. 
• Both of the above 
• I prefer not to be provided with a reference list 

External Groups 
The consensus to "Would you be prepared to work with, or support external groups relating to lifestyle 
changes?" was YES. 
 
20.What form of collaboration would you be interested in supporting? Single choice.  

• Sign posting to external groups 
• Allowing support groups access to premises for group meetings when clinics aren't 

happening 
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• Allow a support worker to use a spare clinic room to offer advice to patients at the time of 
their appointment. 

 
Thank You and Reference 
Thank you for participating in this questionnaire and research project. Your time is much appreciated. 
Please review your answers. By pressing "submit" you are consenting to participate in this research 
study. If you don't wish to participate in this research study please exit the questionnaire without pressing 
submit and none of your data will be saved. 
 
Reference: 
Gocuk A.S., Lee, J-H., Keller, P.R., Ayton, L.N., Guymer, R.H., McKendrick, A.M. and Downie, L.E.. 
Clinical audit as an educative tool for optometrists: an intervention study in age-related macular 
degeneration. Ophthalmic Physiol Opt. 2021; 41: 53-77. 
 
 
 
 


