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Over the last several decades, the growing number of patients with geriatric problems has become a serious challenge for
primary care physicians. Frailty is an often encountered condition in older age. This is a state of increased vulnerability and loss of total
physiological reserves, needed to maintain physiological and psychosocial homeostasis. Definition of physical frailty is based on the
following criteria: unintentional weight loss, self-reported exhaustion, weakness, slow walking speed, and low physical activity, where
3 out of 5 these criteria confirms frailty. It is a dynamic, transitional process which constantly progresses, although it is potentially
reversible. Frailty often co-exists with other severe diseases, affecting general well-being of the patient. Therefore, it is important for
the family doctor to understand diagnosis and treatment to protect from an invasive procedure or potentially harmful medication, and
prevent decline of functional independence. The aim of this review is to present current available treatment options and their effec-
tiveness for frailty. Data from many observational studies were collected. The most beneficial seems to be combined multidisciplinary
treatment including physical exercises, nutritional supplementation and cognitive training. Additionally, the further positive results of
physical activity training on mobility, balance, coordination, muscle strength and reducing falls in frail elderly were also confirmed by
many scientific reports. Pharmacological, nutritional, psychological and other interventions solely can also be helpful but the evidence

is low. Preventive actions at many stages in the process leading to frailty can be applied.
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Background

It is common knowledge that the ageing population and
healthcare systems are facing new challenges related to mul-
timorbidity and polypharmacy. One of the most relevant, prob-
lems of older age is the frailty syndrome, which is becoming
more frequently diagnosed. It is a state of increased vulnerabil-
ity, where multiple systems are involved. It correlates with the
loss of total physiological reserves, as well as impaired ability
to withstand intrinsic and environmental stressors and maintain
physiological and psychosocial homeostasis [1-4].

Several studies have proven that a considerable number of
older patients who visit primary care physicians experience this
condition. The prevalence of frailty varies widely according to
different phenotypes and the population under study. One of
the latest systematic literature reviews showed an enormous
spread of frailty prevalence in community-dwelling adults aged
65 and older — a range of 4.0-59.1%. The prevalence regarding
the physical phenotype of frailty was about 9.9% and for the
broader phenotype of frailty — 13.6% [5]. A subsequent survey
of 7510 community-dwelling elders carried out within European
countries revealed that the prevalence of frailty varied from
5.8-27%, the highest in Switzerland, the lowest in Spain, with
an average prevalence of 17% [3]. In Poland, based on the stud-
ies by Uchmanowicz et al., even 40% of people aged 64-71 are
at risk of frailty [6]. Frailty is a leading cause of death in older

people, as demonstrated in a ten-year prospective cohort study
involving community dwelling older people, which revealed
frailty as a cause of death of 27,9% surveyed, compared to
organ failure (21,4%), cancer (19,3%), dementia (13,8%) and
other causes (14,9%) [4]. Based on Ommundsen et al. data
[7], in frail and non-frail patients 1-year survival was 80% and
92%, respectively. With the extension of the study time, the
difference in mortality between non-frail and frail increased. In
a study among frail patients at over 65 years of age, 5-year sur-
vival was 24%, but in non-frail patients, 5-year survival was 66%.
Shamliyan et al. [8] estimated that 3—5% of deaths among older
adults could be delayed if frailty was prevented.

As far as the risk factors of frailty are concerned, although
frailty syndrome development is possible in young people, e.g.
intensive care unit (ICU) patients, the association with age is
clear [9]. It occurs more often in older women than men and in
African Americans than in White Europeans. There is scientific
evidence of genetic influences on frailty, although the highest
contribution is due to environmental factors [3, 9-11]. Particu-
larly, low socio-economic status and the related malnutrition
have a huge influence on the development of the frailty syn-
drome. Malnutrition plays an essential part in the pathogenesis
of frailty and sarcopenia [12]. It leads to age-related muscle
loss as well as a simple decrease in physical activity. Low 25-hy-
droxyvitamin D [25(OH)D] levels are common in older adults
[13, 14] and have been linked to falls [15, 16], fractures [15],
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pain [13, 15], sarcopenia [14], disability [13], and frailty [17,
18]. Furthermore, according to Lang et al., [19] frailty and co-
-morbidity often co-exists — as is the case within 46.2% of the
population, whereas frailty and disability was present in 5.7%,
and the combination of frailty, disability and co-morbidity was
present in 21.5% of the study group. However, frailty, without
co-morbidity or disability occurred within 26.6% of the study
group [19].

The presence of a variety of scales to measure frailty is the
result of uncertainty about the term itself as well as its com-
ponents [20]. Despite the number of definitions of the frailty
syndrome presented in a large body of scientific literature, none
of it constitutes a gold standard. Moreover, it has not yet been
ICD-10 classified. The first definitions of the ‘frail elderly’ includ-
ed: those over 75, physically or mentally handicapped seniors,
older patients under a geriatric program or requiring institu-
tional treatment, and seniors unable to cope by themselves in
activities of daily living (ADLs) [10]. The most commonly used
definition now is that developed by Fried et al., based on five
phenotypic criteria: unintentional weight loss, self-reported
exhaustion, weakness (low grip strength), slow walking speed,
and low physical activity [3, 21, 22]. Fulfilling 3 out of 5 of these
criteria confirms frailty, 1 or 2 — pre-frailty. Whereas Rockwood
et al. [20] presented a slightly different approach to describe the
frailty syndrome. They have created a frailty index (Fl), which is
a proportion of the number of deficits which the patient is pre-
senting out of the total number of deficits distinctive for frailty.
The higher the score, the more frail the individual. Rockwood’s
study consists of 70 of those features [20]; the deficits in-
clude diseases, signs, symptoms, laboratory abnormalities, cog-
nitive impairments, and disabilities in activities of daily living.

It should be stressed that frailty is a dynamic, transitional
process which constantly progresses. It is potentially reversible
unless it caused disability [19]. The frailty process is extended in
time and the three stages of it can be described as: a pre-frail
stage (where one or two of above mentioned criteria are pres-
ent, and possibly with the risk of progression), the frailty state
and finally — frailty complications [3, 19, 22]. The pre-frail stage
may be clinically silent. At this time total physiological reserves
are beginning to run out, but they are still sufficient to deal
with stressors, pathogens and injuries and there is a chance
of speedy recovery. Whereas during frailty, if appropriate care
is not provided, impairment of the systems does not allow for
a complete return to the normal state of health. It is bound to
result in poor health outcomes, including falls, disability, hospi-
talization and ultimately leading to death [3, 19].

This paper focuses on the current state of knowledge re-
garding the treatment of frailty and the possible preventative
approaches. It is worth emphasizing that frailty itself can be rec-
ognized clinically and measured relatively easily, and therefore
may be a useful gauge for improving the health of older people.
This would help in planning interventions, implementing treat-
ment or determining if hospitalization or institutional care is
necessary. Early recognition and prompt interventions should
be the major issues for general practice.

Interventions

Uniform guidelines for the management of frailty have not
yet been developed, although the approaches under investiga-
tions are in clinical trial phases at the moment.

Physical activity

Suppressing disability and maintenance of independent
function should be the primary goal of any physician who takes
care of older patients. Several systematic reviews have come
to the same conclusion that exercise is a key to improve physi-
cal capacity and general health in older adults with the frailty
syndrome [23-26]. Physical exercises are very beneficial for the

mobility of older people; they improve balance and coordina-
tion, increase walking speed, muscle strength and movement
range, reduce falls, increase bone mineral density, relieve ar-
thralgia, relax mood, positively impact depression, and promote
cognitive health [27-31]. Attention should be paid, in particular,
to the need for a person with the frailty syndrome to perform
basic activities of daily living (ADL), such as dressing, bathing,
personal hygiene and grooming, toilet hygiene, self-feeding and
functional mobility [32]. The HOPE trial was designed for older
people with frailty to improve mobility and function [33]. The
core constituents of this program were strengthening exercises
for the muscle groups required for basic mobility skills. This is
highly accessible training because it does not require any special
equipment and can be performed without professional supervi-
sion [33]. The next step should be to improve the instrumen-
tal activities of daily living (IADL) such as phone use, shopping,
cooking, etc. that enable people to participate in day to day
family, social, and sometimes even professional life. Beneficial
effect on IADL was evaluated in the study by Gitlin et al. [34].
This intervention was based on home visits during which occu-
pational therapists provided education and physical and social
environmental modifications which resulted in improvement in
self-efficacy of the patients after 3 months of the intervention
[34].

Physical activity is advisable for all seniors regardless of their
advancement in years, illnesses and general health condition
[29]. It is reported by Toulotte et al. that physical exercises have
positive effects even among very elderly patients with frailty
[35]. The study was undertaken on 20 older (81,4 + 4,7 years
old) patients with dementia, with a history of falls. After 16
weeks of training, a significant improvement of walking, flexibil-
ity and static balance was observed. Physical training can also be
associated with improved mobility of patients and their sponta-
neous physical activity, which is a particularly important result,
because the residents often experience decline in physical ac-
tivity after entry to a care home [36]. On the other hand, after
hospitalization, frail older people do not recover completely and
are at increased risk of further functional deterioration [37]. An
out-patient multicomponent training program was evaluated in
a 10-week intervention period with a 3- and 9-months follow-up
conducted by Timonen et al. [37]. After intervention, significant
improvements in strength, balance, walking speed and mobil-
ity were observed [37]. However those who were most frail ap-
peared to gain least benefit [38].

Exercise was once considered dangerous for frail adults with
concerns that it may expose them to injuries. However, physi-
cal activity is now established as very beneficial and safe, de-
creasing risk of falls [26]. Various types of exercise can be per-
formed, for example, aerobic, resistance, endurance, balance,
flexibility, task-oriented, goal-setting and tai-chi exercises [39].
Studies show that the most beneficial for frail patients are those
involving strength and balance training [40]. Tai-chi is also rec-
ommended for older people because it does not require much
physical effort and is easy to do. It engages the whole body,
improves coordination, balance, posture, reduces the risk of
falls, increases muscle strength and elasticity [23, 41]. Tai-chi
directly or indirectly affects three basic components of frailty:
weakness, slow gait and low physical activity. In Wolf’s study,
the 48-week program of tai-chi significantly reduced the fear of
falling and reduced, without statistical significance, the number
of falls [42].

In clinical studies, different effects of exercise on frailty
have been demonstrated. A 12-week multicomponent exer-
cise program composed of resistance training with balance and
gait retraining exercises, provided to institutionalized patients,
improved Timed Up-and-Go test performance with single and
dual tasks, as well as rise from a chair and balance [43]. This
multicomponent exercise program also enhanced high-density
muscle cross-sectional area, reduced incidence of falls and post-
poned deterioration in ADLs [43].
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Difference according to exercise frequency has been shown.
For example, in a water exercise intervention — twice-weekly ex-
ercise showed more rapid improvement than once-weekly [44].
Another study, a 3-month intervention with 6 months follow-up
provided at the residential care home, showed that an exercise
program may improve health status even in a relatively short
term [36], although the other long-term, 2-year study showed
that the training programs should be continued as long as pos-
sible to keep frail patients active and to gain the most benefits
in strength and functional performance [45].

Physical exercise programs delivered in class or groups
proved to be more effective compared to those performed in-
dividually [46]. Home-based exercise programs improved only
mobility [33]; computerized balance training which was per-
formed individually under the supervision of instructors did not
show any effects [47]. However, recent findings suggest that
when a home exercise program is comprehensive and carefully
implemented, it can also result in many benefits [46]. Further
study is required to establish sustainability of positive outcomes.

There should be more emphasis put on promotion and im-
plementation of physical activity interventions in frail patients.
Family physicians have the greatest overall impact encourag-
ing their patients to get healthy habits and become active [26,
28]. Patients should be educated about how safe and easy is to
do physical training. It is never too late to start exercise, in fact
those who go from none to some exercises receive the greatest
health benefits [27, 28].

Pharmaceuticals

The purpose of treatment is to reduce potentially modifi-
able risk factors of frailty. One of them is vitamin D deficiency.
Vitamin D deficiency is very common among older people over
65 years old. Levels of 25(0OH)D above 30 ng/mL are considered
normal; levels below 12 ng/mL are diagnosed as 25(0OH)D defi-
ciency and levels between 12 and 30 ng/mL indicate 25(OH)D
insufficiency [48]. Numerous studies have reported that about
90% of senior citizens (65 years and above) have low vitamin
D levels, even those living in the areas of the world with high
exposure to sunlight [49]. Constant vitamin D supplementa-
tion in combination with calcium improves the balance and
coordination of older people, it diminishes the number of falls
and reduces the risk of fractures [31, 40]. According to Morley
et al. [50] the supplementation of vitamin D significantly con-
tributes to improved functional efficiency, increases muscle
strength, lowers falls, as well as mortality in patients with sar-
copenia. Therefore all sarcopenic patients should have their
25(0OH)D levels measured [49]. Meta-analysis demonstrated
effects on muscle strength in older patients taking vitamin D
[51], although the effects are small to moderate. Pfeifer et al.
[52] conducted a 6- month treatment, taking 800 1U/day vita-
min D, orally and they found significantly increased quadriceps
strength. Similarly, Moreira-Pfrimer et al. [53], after treatment
of people over 60 years old by a 6-month supplementation of
daily calcium plus oral vitamin D, (150 000 IU once a month dur-
ing the first 2 months, followed by 90 000 IU once a month for
the last 4 months) found significantly improved maximal isomet-
ric strength of hip flexors and knee extensors compared with
placebo. Effects of vitamin D treatment have been evaluated
in a Japanese study which included women with post-stroke
hemiplegia, who after 2 years of treatment with 1000 IU/day
vitamin D, significantly improved strength of the gluteus maxi-
mus and iliopsoas muscles on the intact side [54]. On the oth-
er hand effects of vitamin D treatment (an average daily dose
400-1200 IU) haven’t shown a beneficial effect on hand grip
strength [55-58]. Among seven trials testing gait speed [55-61],
only Bunout and colleagues [56] found an increased 12-minute
gait speed in response to 9 months of treatment with a daily
dose of 400 IU vitamin D, + 800 mg calcium compared with 800

mg calcium alone. There was a statistically significant reduction
in the frequency of hip and non vertebral fractures for patients
receiving 700 to 800 IU/day oral vitamin D supplementation
[15]. However there was no reduction in the frequency of hip
or non vertebral fractures for patients receiving 400 IU/day oral
vitamin D supplementation. A subsequent study showed that
a single intramuscular injection of ergocalciferol (600 000 IU) in
older patients with low vitamin D levels reduced postural sway
(a known risk factor for falls) during walking [62]. Nonetheless
there is still no hard evidence to recommend supplementation
with vitamin D by frail older patients. Some of the results are en-
couraging, but its impact has not been unequivocally confirmed,
more research needs to be done.

Supplementation of sex hormones and growth hormone
potentially increases muscle mass and reduces adiposity, which
raises hopes of improving the functional efficiency of frail older
people. Treatment with testosterone raises a lot of controversy.
In the research carried out by Ferrando et al. [63] older men
under a 6 month long testosterone treatment increased their
total and leg lean body mass, muscle volume, and leg and arm
muscle strength but also they developed some severe compli-
cations such as: aggressive behavior, thrombosis, edema, gyn-
aecomastia, prostate cancer, lipid disorders and other [29, 63,
64]. As regards to dehydroepiandrosterone (DHEA), Muller et
al’s intervention [65] did not demonstrate significant effects of
DHEA, atamestane, or a combination on physical frailty, muscle
strength, and functional performance, and no effects of these
interventions were observed on bone mineral density (BMD),
body composition, general well-being, cognitive function, and
atherosclerosis. Another study, provided by Morales et al. [66],
on a group of men in the 50-65 age bracket who were taking
100 mg DHEA for 6 months, showed a significant 6,1% increase
in knee muscle strength, and a 13,6% increase in lumbar back
strength, without increasing the overall muscle mass. On the
other hand, a group of women who were taking the same dose
gained on average 1,4 kg weight without increasing muscle
strength. No side effects of using DHEA raises hope for treating
frailty, but the lack of unequivocally documented benefits limits
its use in older people as yet.

In older age, growth hormone secretion is significantly re-
duced [2]. Growth hormone stimulates the liver to produce
insulin-like growth factor 1 (IGF-1) which directly affects the re-
ceptors on skeletal muscles. Therefore it might be beneficial to
supplement growth hormone in frail patients with lower muscle
mass. Rudman et al. [67] conducted a six month prospective
trial of growth hormone replacement in men aged 61-80 years
who had decreased IGF-1 levels. As a result a 3,7 kg increase
in non-fat mass, without improving of muscle strength and loss
of 2,4 kg fat mass was observed. Just one randomized, con-
trolled trial that combined both growth hormone and sex ste-
roid showed small but statistically significant gain in total body
strength, but in male participants only [68]. Additionally the use
of growth hormone is associated with significant adverse effects
such us: insulin resistance, gynaecomastia, fluid retention, ar-
thralgia and carpal tunnel syndrome [68, 69]. Current results of
scientific research on this issue are inconsistent, therefore hor-
mone therapy is not officially recommended for the treatment
of older patients with frailty.

Another considerable option of treatment could be the use
of angiotensin converting enzyme inhibitors (ACEIl) [2]. It is not
surprising that they have a positive effect on skeletal muscles. In
an observational study of older women with hypertension tak-
ing ACEl, a lower mean decline in muscle function was observed,
compared to a group taking other drugs [70]. A double-blind
randomized trial of 130 patients over 65 years old experiencing
decreased mobility or functional impairment, under 20-week
course of perindopril, showed improved physical capacity [71].
The biggest improvement was observed in younger group of pa-
tients (in the 65-80 age bracket) [71]. The results are promising
although further research is required.
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Nutrition

Nutrition plays a fundamental role in the design of interven-
tion strategies aimed at re-establishing robustness [72].

The European Society of Parenteral and Enteral Nutrition
(ESPEN) recommends, with evidence level A, the use of nutri-
tional supplements to improve or maintain the health status of
frail elderly people [73]. Providing not only nutritional supple-
ments alone, but also including milk fat globule membrane
(MFGM) [74], protein — energy formula [75], increasing protein
— calorie and micronutrients intake [76] was proven to be ben-
eficial for patients with frailty syndrome. Nonetheless, the evi-
dence of uniquely effective nutrition intervention in the studies
is inconsistent.

There is an increase of muscle catabolism in frailty. Research
clearly shows that enlargement in protein intake in diet increas-
es muscle anabolism and makes other positive contributions to
good health, e.g. reduces the progression of functional decline
and helps in recovery from illness [48]. Currently recommended
dose of the daily protein intake (Recommended Dietary Allow-
ance, RDA) of 0,8 g/kg turned out to be insufficient for the main-
tenance of muscle mass [77]. Although in two other studies
the administration of 1,5 g/kg/day of protein, with a balanced
spread throughout the three main meals, combined with high
doses of calcium (100-1200 mg/day) and vitamin D (more than
800 IU/day) showed an improvement in bone and muscle health
and reduced the risk of falls and fractures [78, 79].

According to the clinical trial by Bauer et al. [80] nutritional
supplementation could positively influence aspects of sarcope-
nia and thus prevent physical disability. In their research, frail
patients were taking the product, which contained, per serv-
ing, 20 g whey protein, 3 g total leucine, 9 g carbohydrates,
3 g fat, 800 IU vitamin D and a mixture of vitamins, minerals and
fibers. After intervention of 13-week duration an improvement
in chair-stand time, appendicular muscle mass, quality of life (as
measured using EQ-5D VAS score) was observed. However there
was no significant difference in handgrip strength [80]. As the
research show, the specific nutritional supplementation alone is
clearly beneficial for frail patients, and is especially recommend-
ed for those who are unable to exercise [80]. On the other hand,
Smoliner et al. [81] did not show any beneficial effect of nutri-
tion in their study. They examined a group of aged residents of
care homes who were at risk of malnutrition, and found no sig-
nificant difference between the nutritional intervention group,
who had an intake of a higher amount of protein, and the con-
trol group, either in their Mini Nutritional Assessment (MNA)
scores or in their Body Mass Index (BMI) at the end of the study.
Subsequent intervention, examining a group of 100 frail very el-
derly people (the mean age was 87,1) reported that nutritional
supplementation had no effect on muscle strength, gait speed,
stair climbing or physical activity [35]. The intervention of fatty
acid supplementation (a-linolenic acid) while completing a re-
sistance training program (3 days a week) for 12 weeks, showed
no effect of the supplementation on muscle mass or muscle
strength as well [82].

Very limited evidence showed the beneficial effects of the
essential amino acids (EAA) supplementation, especially leucine,
on muscle mass and function [83, 84]. B-hydroxy B-methylbutyric
acid (HMB; a bioactive metabolite of leucine) supplementation
with arginine [85] or alone [85—88] seems to have some effects
on muscle mass and muscle function but sample sizes in these
trials were small. No effect of protein-energy supplementation
on physical capacities was shown in four further studies [89-92].
In one study only physical performance was improved, but not
muscle mass or muscle strength [93]. However protein-energy
supplementation could be beneficial if administered to under-
nourished older adults [75].

Summarizing, the large majority of the studies have dem-
onstrated too little evidence to recommend nutritional supple-
mentation in the treatment of frailty. But older people over 65

years old, bedridden or home dependent, frequently having
multimorbidity, with reduced functional and intellectual ca-
pability, are at great risk for malnutrition which is also a com-
ponent of frailty. For this reason malnutrition comes up as
a frequently encountered health situation for a frail older popu-
lation. Since 2002, all of the published ESPEN (European Society
of Clinical Nutrition and Metabolism) guidelines recommend
screening the nutritional status of all individuals over 65 years
old, routinely. Screening of nutritional status is considered to be
a simple process which aims to identify those malnourished or
at significant risk of malnourishment. In case of detected risk of
malnutrition either supplementation or supporting dietary rec-
ommendations alone will be offered to the patients [73].

Combined multidisciplinary treatment

Many studies demonstrate that the most beneficial inter-
ventions for frail elders are combined multidisciplinary treat-
ment. An intervention including physical training (90 minutes
2 times a week), nutritional supplementation (increasing pro-
tein-calorie and micronutrients intake every day), and cognitive
training (2 hours per week, designed to stimulate short-term
memory, and enhance attention, information-processing skills,
and reasoning and problem-solving abilities), proved to have
significant impact on frailty components at 3- 6- and 12-month
follow up, especially in improving leg strength, gait speed and
increasing physical activity, based on data gathered by Ng et al.
[76]. Studies show that diet and exercise is more effective than
diet or exercise alone in improving frailty indicators [94]. The
most effective strategy to increase muscle mass, strength and
physical ability is to regularly exercise and take protein supple-
mentation after exercise [48]. A subsequent 12-month multifac-
torial intervention by Fairhall et al. [95] significantly improved
mobility, strength and balance measures. They focused mostly
on physical exercise but also on medical management. An inter-
disciplinary team included two physiotherapists, a geriatrician,
rehabilitation physician, dietician and nurse, who were meeting
regularly in case conferences and case management. A home
program was implemented to enhance safety in the home en-
vironment, recommend mobility aids and to provide safety ad-
vice. As a result the majority of the study group achieved transi-
tion out of frailty.

Moreover Luger et al. [96] performed an investigation with
patients aged 65 years and older who still lived in their own
houses — they were visited twice a week by trained nonpro-
fessional volunteers to support exercises and nutrition-related
aspects. As a result an improvement of daily physical activity,
physical performance, balance skills and general well-being (ac-
cording to a Quality of Life scale) was shown. This home-based
physical training, nutritional, and social support intervention
turned out to be feasible and helpful to tackle malnutrition and
frailty in older people living at home. Additionally, 10% reduc-
tion in fear of falls (FOF) was observed (as measured using the
Falls Efficacy Scale-International) [97]. Furthermore, the social
support program proved to be effective regardless of other
forms of intervention, significantly reducing the sense of loneli-
ness and environmental isolation of seniors [98]. It should be
emphasized that ‘social participation’ is a key factor for the well-
-being and mental health of older persons [98].

Other interventions

Taking into account the complex approach to frailty we
should also consider psychological interventions. A 3-month
problem-solving intervention [99] was shown to have no ef-
fects on primary outcomes of frailty. However, other therapies
may be more pertinent. Depression often goes undetected and
untreated in frail elderly patients [100]. Findings show that the
more frail an older person is, the more likely it is that he or she
will become depressed [100], and this is an important factor
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that should not be ignored. Significantly, recent studies high-
light that compliance in treatment of older people is an impor-
tant indicator of therapeutic effectiveness [101], and depression
may have a significant role in non-adherence and so negatively
influence the treatment for significant co-morbidities.

Psychological interventions can improve the functional
health of depressed older patients although investigations have
shown moderate effects [100]. Therapy aimed at the produc-
tion of a positive psychological state have been suggested to
strengthen other interventions e.g. physical, nutritional and
pharmacological [102]. In the wider health psychology litera-
ture, the role of self-efficacy, and pre-intervention self-affirma-
tion to support self-efficacy, is evidenced as important in im-
proving adherence to new healthy lifestyle behavior changes,
supporting its potential use in frailty interventions [103].

Another psychological intervention, cognitive behavioral
therapy (CBT) has been shown to demonstrate impacts on frail-
ty related symptoms such as fear of falling [104]. In the study
standard cognitive-behavioral clinical assessment interviews
were used to elicit the factors of participants’ problems, causing
their anxiety or depression [104]. However, perhaps most sa-
lient in the literature on psychological interventions, more and
more research shows that cognitive training targeting attention
and executive function improves motor balance and gait speed
[76, 105-108].

Multi-professional senior meetings, administered 4 times,
were found to be more effective in maintaining of indepen-
dency in ADLs than a single preventive home visit conducted by
a specially trained professional. During meetings led by collab-
orative multi-professional intervention team (physiotherapists,
nurse and a qualified social worker), participants received an
information about possible health consequences of the aging
process and were provided with strategies for solving the vari-
ous problems [109]. Moreover, both individual and group edu-
cational sessions with a geriatrician showed the significant posi-
tive effect on the participants at risk of depression in the course
of frailty syndrome [110].

Furthermore proactive home visits by trained community
nurses were conducted which were focused mainly on educa-
tion for patients with frailty syndrome in terms of proper nu-
trition, management of medications, physical activity, sleep
hygiene, and other health related areas [111, 112]. As a result
only slight positive effects on components of the frailty were
shown. They were observed only in the group where the pa-
tients were able to contact their nurses whenever they felt the
need by pressing an alert button. Unsatisfactory results of the
intervention might be caused by three possible reasons. First,
linkage with primary care physicians was limited. Second, home
visits were not offered to a part (16%) of the intervention group.
Third, the frequency of home visits (4 per year) might not be
sufficient. The search for effectiveness of nurse home visits re-
quires further investigation, which might also take into account
the point of view of frail older people as it emerges from quali-
tative research [113, 114].

Prevention

Preventive actions at many stages in the process leading to
frailty can be applied. Properly implemented procedures can
prevent this process at its beginning as well as at further stages
once frailty has developed, although some evidence suggests
that intervention in participants with severe frailty might not be
as beneficial as in the early stages of this process [24].

Attention should be paid to the treatment of co-morbid
conditions and associated polypharmacy [115]. Distinct mecha-
nisms of chronic diseases can cause frailty. Screening for osteo-
porosis, cancer, malnutrition and cardiovascular diseases should
be undertaken for adults aged 65 and over [116]. The number
and type of medicines needed to treat, their side-effects and in-
teractions should be monitored, because they can contribute to

frailty [25]. Frailty is a complex dynamic process and it is particu-
larly important to properly identify therapeutic targets, because
compensatory mechanisms and primary dysfunctions caused by
disease can coincide [25].

Research shows that physical activity is an important factor
to postpone and prevent frailty [31, 110, 115, 117]. It has an im-
pact on potentially modifiable risk factors of frailty like obesity,
high blood pressure, hypercholesterolaemia, insulin resistance
etc. [118]. Exercise training is also beneficial in people with mild
cognitive impairment which is associated with frailty [117]. It
improves cerebral blood flow, increases the activity of several
neurotrophic and vascular growth factors, which leads to bet-
ter neurogenesis, angiogenesis, synaptic plasticity and dendritic
spine density in the hippocampus [119].

Due to the fact that infectious diseases are more common
with increasing age, often have a more severe course and can
lead to complications, routine vaccinations are recommended.
Primary care physicians should specifically encourage older pa-
tients to receive an annual influenza vaccination [31, 116]. Like-
wise vaccinations against pneumococcal, herpes zoster, tetanus
vaccination and hepatitis type B are also recommended [31,
116).

Support and family care are significantly important in pre-
vention, demonstrated in several research studies [120, 121].
Patients with high monthly salary and highly functional families,
with the strong social support from family members have better
physical and mental health, rarely get sick or disabled, and avoid
chronic illness complications. High levels of education are also
associated with better physical health [120, 121]. Health educa-
tion for both frail older patients and their caregivers is essential
for the awareness of each preventive intervention. Family physi-
cians need to spend time on health education that will facilitate
people’s own preventive activities.

Furthermore some studies showed that supplementation of
vitamin D is effective in the prevention of frailty [13, 15, 17]. Vi-
tamin D has a multidirectional effect, including bone growth and
bone remodeling by osteoblasts and osteoclasts, modulation of
cell growth, maintains adequate serum calcium and phosphate
concentrations, neuromuscular and immune function, and re-
duction of inflammation (Dietary Reference Intakes for Calcium
and Vitamin D) [122]. The presence of 25(0OH)D receptors is in
nearly every tissue. Avitaminosis D causes osteoporosis and
osteomalacia in older age, and as a consequence, progressive
bone loss, impaired microstructure of bone tissue and, conse-
quently, increased susceptibility to fractures, curvature and de-
generation of the skeletal system, and distortion of the body.
Several studies showed a beneficial effect of vitamin D in falls
and fracture prevention [14-16]. For adequate lower-extremity
strength, and falls and fracture prevention, an optimal serum
25-hydroxyvitamin D concentrations should be at least 30 ng/ml
(75 nmol/1) [123]. However, this rationale of vitamin D effect on
some biological and clinical indicators, like bone mineral density
or fractures, in community dweller older people has been ques-
tioned in some studies [124, 125].

Summary

Caring for frail patients is not easy due to co-morbidity,
complexity of medical problems and progressive disability.
However, it should be emphasized, that frailty is malleable and
manageable and therefore, there may be opportunities along its
pathway to manage and/or prevent its negative consequences
and decline [38, 76]. Promoting high quality of life and striving
towards autonomy should be an important goal for primary
care physicians [31, 126]. Distinguishing older people who are
frail from people who are not frail should therefore form an es-
sential aspect of assessment in any health care encounter that
might protect from an invasive procedure or potentially harmful
medication, and importantly, lead to recommended interven-
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tions. It allows practitioners to weigh up benefits and risks, and
for patients to make properly informed choices.

Summarizing, physical, nutritional, cognitive, and combined
interventions are effective in reducing frailty, but there is still
a paucity of firm evidence in some areas, and so attempts to
optimize effective management are still ongoing. A large body
of literature shows that interventions reduce the frequency of
morbidity, hospitalization, and admission to residential care fa-
cilities. The results of physical activity interventions are gener-
ally positive although future studies should be provided with
a larger sample size, include a longer follow-up period to de-
termine if the benefits of the treatment are sustained. Anabolic
hormones are also effective, but often associated with some
severe adverse effects. The evidence does support the benefits
of vitamin D supplements where the patient has a deficit, and
possibly the use of angiotensin converting enzyme inhibitors.
Nutritional treatment has a low evidence, however it can be
provided in malnourished patients who are unable to exercise.
Multidisciplinary combined treatment is the most effective and
seems to be the best choice for the frail patients. As a result
of involvement in choice and care decisions related to receiv-
ing the health care and social services, the patient has a greater
sense of security, and thus maintains a sense of control over
his or her life. Moreover, preventive actions at many stages in
the process leading to frailty can be applied. Among different
options the most crucial is supplementation of vitamin D which
diminishes the number of falls and reduces the risk of fractures.
Further study is required to determine how to best embed the

intervention into existing health care settings. In doing this, so-
cial and psychological factors should be considered, given their
role in motivating people to taking part to activities and adher-
ing to treatments. Indeed, qualitative research has shown the
importance of the way and the context in which treatments are
proposed and offered [127]. Moreover, qualitative studies also
showed that prevention and management of frailty cannot be
taken as a problem of the isolated individual, rather they should
be planned and offered in a community perspective, thus involv-
ing the person’s full, family, social and environmental context.
Contemporary medicine should fully integrate the evidence that
even weakly evidence-based interventions for frailty can be ef-
fective if they are really person-centred and aimed at the whole
older person’s well-being. Family physicians have a crucial role
in promoting healthy lifestyle and preventing and initiating
treatment for frailty. Being the best known and accessible and
entering into close relationship with their patients, they have
the greatest impact on their desirable health behaviors.
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