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Abstract

Introduction. The aim of this study was to evaluate the usefulness of Comprehensive Geriatric Assessment (CGA) in patients
after a fracture within the proximal femoral epiphysis, staying at a nursing home (NH).

Methods. The study was conducted at a NH centre on 15 people after a fracture within the proximal femoral epiphysis (mean
aged 76.9 + 10.8). The CGA assessment was performed twice: before and after a 12 week stay at the centre. Physiotherapy
was carried out five times a week for one hour (Monday to Friday).

Results. The analysis showed a significant improvement in the Activities of Daily Living scale (ADL). In the case of the physical
condition of the patients, the physiotherapy led to significant improvements, predominantly in the gait and balance of the patients.
Significant correlations, at the start and end of the study, were found between the ADL and Tinetti scale.

Conclusions. There was a significant relationship found between the functional status and physical health of the patients
undergoing physiotherapy staying at the NH. The systematic 3-month physiotherapy significantly improved the functional and
physical condition of elderly patients. CGA can be a tool for evaluating the efficacy of the rehabilitation process of elderly patients
staying at a NH. The results are a pilot study, but confirm that CGA can and should be routinely used in geriatric centres in Poland.

Key words: Comprehensive Geriatric Assessment (CGA), elderly patients, nursing home

Introduction

Over the past decades, there has been a rapid develop-
ment in medical science and an accompanying improvement
in the quality of life. This has contributed to a significant in-
crease in life expectancy. This is important, as elderly people
represent a growing proportion of the population in Western
European countries, including Poland [1, 2].

The ageing processes contribute to the formation of a clear
impairment of motor skills, manifesting itself as incapacity in
old age. This is accompanied by the reduced efficiency of the
analysers: visual, auditory and proprioception. A large de-
crease in basic motor skills, such as strength, speed, flexibility,
agility and strength can also be seen [3].

Furthermore, once over the age of about 65, there is a re-
duction in the supply of energy substrates to the muscles,
which is caused by a sparse network of capillaries. Some
authors report that, between the age of 30 and 80, the human
upper limb muscle strength may fall to 30%, and that of the
lower limbs to 40% [4, 5]. Additionally, with age, we observe
a reduction in static and dynamic strength, as well as a pro-
gressive impairment of the motor and postural functions, on
which the efficiency of postural stability depends. The main
symptoms of postural instability are balance disorders, which
result in falls — often tragic [6, 7].

In people over 65 years of age, apart from changes affect-
ing the musculoskeletal system, there are also changes in the
mental sphere, which are often disorders of the cognitive
function as well as depressive disorders. This is due to the
weakening of the brain functions, which results from the pro-
gressive loss of neurons, lost connections between dendrites,

decreases in cerebral blood flow and changes in the function-
ing of enzymes and receptors [7, 8]. Particular cognitive func-
tions may be affected in varying degrees. As time progresses,
there is a decrease in the intellectual and emotional states
and hence a loss of independent functioning. Both cognitive
function disorders and depressive disorders are additional
factors adversely affecting the quality of life and functional
status of the elderly. They also hinder the care, rehabilitation
and the return to independence among those patients cop-
ing with the disease and its effects [9, 10]. They are often the
reason for a patient’s prolonged stay at a rehabilitation centre
[11]. As aresult of all these negative developments in elderly
people, one ought to conduct a detailed individual analysis of
such people before commencing physiotherapy. This would
involve adapting workouts to the current conditions and capa-
bilities of the patients, to set realistic goals in terms of the
therapy and to monitor them throughout the rehabilitation
period.

In addition to the standard assessment methods adopted
in rehabilitation, such as specifying muscle tension, mobility
of joints and the strength of such patients, one should also
evaluate their performance in daily living activities. Their de-
terioration negatively affects their quality of life and burdens
their families with more responsibilities. Even the most accu-
rate clinical trials do not fully illustrate the functional status of
an elderly patient, which raises many doubts as to the selec-
tion of the tests and scales monitoring the efficacy of physio-
therapy in the elderly.

It seems that Comprehensive Geriatric Assessment (CGA)
should be a good tool in measuring these issues, as well as
in the assessment of nutritional status and the risks of pres-
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sure ulcers. Consequently, “CGA is a multidimensional inter-
disciplinary diagnostic process focused on determining a frail
person’s medical, psychological and functional capability in
order to develop an integrated and coordinated plan for treat-
ment and long-term follow-up” [12, 13]. All the information
resulting from the tests and scales form a precise descrip-
tion of the patient. It also allows the planning of comprehen-
sive physiotherapy and rehabilitation as well as monitoring
and controlling the results of any interventions [14].

Therefore, the aim of this study was to evaluate the use-
fulness of CGA in patients staying at a NH in Wroclaw, and to
answer the question concerning whether CGA is a tool that
demonstrates the efficacy of the rehabilitation performed. An
additional aim was to explore the relationships between the
functional state and the physical and mental health of the
patient, and to check whether systematic 3-month physio-
therapies can change the functional, physical and mental
state of NH patients.

Subjects and methods

The study was conducted in Wroclaw at a NH with a reha-
bilitation domain. It is a long-term care centre, where the stay
may last between a month and several months. The aim of
the hospitalization was to improve the health and physical
functioning of the patients, so that they could function at
home, either independently or with help from their family. The
study took place between September 2019 and January 2020.
Written consent was obtained from the patients to conduct
the study.

The study group consisted of patients after a fracture with-
in the proximal femoral epiphysis, at least three months after
surgery, satisfying the following inclusion criteria: age over
60 years, patient’s consent to participate in the study, satis-
factory level of cognitive function (Mini-Mental State Exami-
nation (MMSE) > 15) [15, 16]. According to the authors, such
a number of points guarantees an understanding of the in-
structions given by the therapist. Criteria for exclusion from
the study included: severe loss of vision or hearing prevent-
ing the performance of the tests, limitations in activities related
to movement (e.g. locomotion), neurological disorders and
cardio-respiratory system diseases that make it impossible
to conduct the tests, dizziness, polypharmacy, depression,
and the patient’s refusal at every stage of the study.

The group consisted of 29 patients. During the project,
7 patients achieved an unsatisfactory result in the MMSE
(MMSE < 15) test and a further 7 patients left the centre with-
out a chance to finalize the study.

The results of 15 patients, including 12 women (80%) and
3 men (20%), aged 60 to 88 years (mean 76.9 + 10.8) were
analysed. Mean body weight was 72.9 (+ 13.9) and mean
BMI score was 28.5 (+ 4.2). The largest group were single
people — 61% (39% had spouses) and people with primary
education or vocational training (63%). The patients were
subject to a systematic and individualized physiotherapy, at
a specified time and frequency (60 minutes a day, Monday
to Friday).

Physiotherapy was carried out five times a week for one
hour. The classes were conducted by a physiotherapist
employed by the NH. The rehabilitation process carried out
in the gym included: active and resistance exercises for the
upper and lower limbs and the trunk, contralateral and ipsi-
lateral exercises, and breathing exercises with the use of
various gymnastic equipment. Additionally, learning to get up
and down as well as to walk on flat terrain and stairs was
conducted.

The CGA assessment was performed twice: a prelimi-
nary examination up to 5 days after admission to the centre,
and a final examination after a 12 week stay at the centre.
The CGA included the following scales: MMSE (Mini-Men-
tal State Examination), ADL (Activities of Daily Living), IADL
(Instrumental Activities of Daily Living), MNA (Mini Nutritional
Assessment), GDS (Geriatric Depression Scale), Norton
Scale and Tinetti Test.

The MMSE is a widely-used screening test that is used
to assess cognitive function: orientation in time and place,
memory, attention and numeracy, language functions and
visual-spatial orientation. A result of 30—27 points was ad-
opted as standard [17].

The ADL scale was developed by Katz. It assesses the
ability to perform basic activities of daily living, such as: eating,
using the toilet, bathing, dressing and undressing, ability to
move about, and holding of stools and urine. The greater the
number of points (max. 6), the better the patient’s functional
status [18].

The IADL scale, created by Lawton, assesses the ability to
perform complex activities of daily living, such as using the
phone, going shopping, preparing a meal, being able to reach
places that are more remote than within normal walking dis-
tance, ability to perform basic household chores (cleaning,
minor repairs), self-taking of medicines and money manage-
ment. The maximum number of points that one can attain
is 24 [19].

The MNA scale consists of anthropometric measurements
(lower leg and upper arm circumference), body height (mea-
sured with an anthropometer), body weight (measured with
portable medical scales) and questions related to the assess-
ment of well-being (physical activity, self-assessment of men-
tal status, taking of medications), as well as questions about
diet. A patient can obtain a maximum of 30 points, while
a score below 17 points indicates malnutrition [20, 21].

The Norton scale assesses the risk of developing pres-
sure ulcers. Additionally, it explores the physical and mental
condition, physical activity, ability to move around as well as
the holding of stools and urine. The patient can obtain a maxi-
mum of 20 points. A score over 14 points suggests no risk of
developing pressure ulcers, while below 14 is associated with
an increased risk of its occurrence [22-24].

The GDS scale is a widely used screening scale for self-
assessment of well-being and quality of life in elderly people.
A short version contains 15 questions where the patient an-
swers “yes” or “no”. The assessment concerns the last two
weeks immediately prior to the survey. The assessment con-
cerns the subjective satisfaction with quality of life, mood and
feelings of happiness or lack thereof. A score between 0-5
points indicates no depression, 6 points and above indicates
depression with an increasing severity [25, 26].

The Tinetti scale (POMA, Performance Oriented Mobility
Assessment) assesses the risk of falling. In the first section
dedicated to balance it assesses activities like: balance in
a sitting position, balance after getting up from a chair and
standing up, 360° rotation around its axis and also sitting
down. The second part concerns walking: how does it begin,
what is the length and height of the step, how is its symmetry.
It also assesses the work of the torso and the way in which
the patient sets their feet during walking. A patient can obtain
a maximum of 16 points in the first part and 12 points in the
second part, which gives a total score of 28 points. A score
below 26 indicates a problem with mobility and a result below
19 indicates that the risk of falling increases 5-fold compared
to someone who received a maximum number of points. This
scale is the most widely used tool for analysing balance and
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mobility. It has been considered a gold standard in the assess-
ment of balance and walking in elderly people [27, 28].

The initial and final tests were performed by a trained
physiotherapist who did not conduct physiotherapy with the
patients included in the study.

Statistical analysis

The Shapiro-Wilk test was used to check the distribution
of quantitative variables, which showed normality. Descriptive
statistics were calculated. For quantitative variables, the mean
was used as a measure of the central tendency, while the
standard deviation as a measure of dispersion. For the vari-
ables on the ordinal scale, the median and the interquartile
range (IQR) were used. An assessment of the statistical sig-
nificance of changes in the analysed parameters as a result
of therapy was performed using the Student’s t-test for de-
pendent measures for quantitative variables and Wilcoxon’s
Signed-Rank Test for ordinal variables. Due to the small size
of the patients a Spearman’s p rank-order correlation coef-
ficient was used in the analysis of correlation. Multi-way tables
with a Chi-square test were used to analyse qualitative vari-
ables. Statistical significance was predicated at p < 0.05. Cal-
culations were performed using Statistica 13.1 from Stat-
Soft [29].

Ethical approval

This research related to human use has complied with all
the relevant national regulations and institutional policies, has
followed the tenets of the Declaration of Helsinki, and has
been approved by the Bioethics Committee of the Wroclaw
University of Health and Sport Sciences, Poland (approval
No.: 15/2020).

Informed consent
Informed consent has been obtained from all individuals
included in this study.

Results

The analysis of results showed an improvement in func-
tional status after 3 months of regular physiotherapy. A sig-
nificant improvement was observed in basic activities of daily
living (ADL scale), the change being statistically significant
(p < 0.05). The percentage of patients showing significantly
better functional status had increased (from 40% to 60% of
respondents) and the proportion of moderately disabled pa-
tients had decreased. The improvement in complex daily
activities (IADL) was relatively smaller and could not be con-
sidered statistically significant (Table 1).

Table 1. ADL and IADL parameters before and after physiotherapy

Wilcoxon’s
Scale Time Median | 1QR t-test
z P
Before physiotherapy 4 4
ADL 2.02 [0.0431*
After physiotherapy 5 4
Before physiotherapy 16 4
IADL 1.52 | 0.1282
After physiotherapy 17 4

ADL — Activity of Daily Living assessment,

IADL — Instrumental Activity of Daily Living assessment
IQR — inter quartile range

*p <0.05

In the case of the physical condition (assessed using the
Tinetti gait and balance scale, the risk of pressure ulcers scale
and the nutritional status scale) physiotherapy performed
led to significant improvements, predominantly in gait and
balance, and evaluated using the Tinetti scale. Before the
therapy, combined Tinetti scale results for all respondents in-
dicated problems with balance associated with a high fall risk
(score < 19 points). The numerical value of the combined re-
sults had increased after the therapy and thus reduced the
risk of falling. After 3 months of physiotherapy, the combined
score exceeded 18 points in 7 cases. A greater improvement
after 3 months of therapy occurred in the part of the Tinetti
scale concerning balance, and it was a statistically significant
improvement. The improvement in gait was significantly lower,
and the change in mean value cannot be regarded as sta-
tistically significant (p > 0.05). The combined results of the
assessment of balance and gait had significantly improved
after 3 months in relation to the initial state (Table 2).

Regular 3-month physiotherapy also significantly reduced
the risk of pressure ulcers. The number of patients in whom
the risk of pressure ulcers was not present (Norton scale
score > 14 points) increased after the treatment from 11
(73%) to 14 (93%). A reduction in the risk of pressure ulcers
after the treatment was highly significant in statistical terms
(0 < 0.01) (Table 2).

Next the results of the MNA scale were analysed. The
mean score of the MNA scale was low, both before and after
therapy, indicating a state of malnutrition (Table 2). This re-
sult is not coherent with the subjects’ body weight and BMI
values. The range of variations in the BMI indicates a pres-
ence of excessive body weight in the case of some patients
(BMI > 25 kg/m?). However, the patients’ body weight changed
after 3-months of therapy, and with it the value of the BMI.
The number of patients with normal body weight increased
and number with obesity decreased. These changes were
statistically significant (p = 0.043, p = 0.037) (Table 3, 4).

Before physiotherapy, as many as 33% of the people
were obese, 53% were overweight and only 13% were nor-
mal. After 3 months of physiotherapy, obesity decreased to
13%, and the amount with normal BMI increased to 20%.
The relationship is statistically significant (Table 4).

In evaluating the mental (emotional) state, the GDS scale
was used. The therapy only slightly changed the mental state
of the patients. Before therapy, most patients showed no
depression (10 patients, representing 67% of the patients,
GDS < 6), while after the therapy the number of people with-
out depression increased to 11 (73%). The mean point score
of the assessment of depression according to GDS decreased
after the treatment by a mere 0.5 points, which was not sta-
tistically significant (Table 2).

Due to the small size of the study group, the Spearman
p-rank correlation coefficient was used. When independent
of the shape of the distribution of correlated features, it re-
duces the impact of outliers on the result (the value of the
correlation coefficient).

The relationship between functional status of the patients
and their physical and mental health were also analysed.
Clear and significant correlations in the initial and final study
were found only between the ADL scale and the Tinetti scale,
i.e. between the assessment of basic daily activities and the
assessment of balance and gait (p = 0.0022; p = 0.0027). The
other correlations were statistically insignificant and difficult
to interpret due to the high probability of their randomness
(Table 5).
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Table 2. Distribution parameters of the balance and gait assessments, pressure ulcer risk assessment, nutritional assessment
and geriatric depression assessment before and after physiotherapy

Wilcoxon’s t-test
Scale Time Median IQR
Z P
Before physiotherapy 7 4.00
Tinetti balance 3.06 0.0022*
After physiotherapy 9 5.00
Before physiotherapy 7 4.00
Tinetti gait 1.35 0.1763
After physiotherapy 8 4.00
Before physiotherapy 13 6.00
Tinetti gait and balance 3.01 0.0027*
After physiotherapy 17 9.00
Before physiotherapy 15 2.00
Norton 2.63 0.0086*
After physiotherapy 16 3.00
Before physiotherapy 24.50 3.00
MNA 2.29 0.0219*
After physiotherapy 21.00 4.00
Before physiotherapy 2.00 7.00
GDS 0.97 0.3329
After physiotherapy 2.00 8.00

Tinetti — balance and gait assessments, Norton — Pressure Ulcer Risk Assessment Scale, MNA — Mini Nutritional Assessment Scale
GDS - Geriatric Depression Scale, IQR — inter quartile range; * p < 0.05

Table 3. Body mass and BMI before and after physiotherapy

Student’s t-test
Characteristics Time Mean SD
Z P
Before physiotherapy 72.87 13.99
Body mass (kg) 2.02 0.0426*
After physiotherapy 71.03 13.11
Before physiotherapy 28.34 417
BMI (kg/m2) 2.31 0.0366*
After physiotherapy 27.66 4.08
BMI — body mass index; * p < 0.05
Table 4. Detailed analysis of BMI before and after physiotherapy
BMI norm BMI overweight BMI obesity
Time (18-25 kg/m?) (25-30 kg/m?) (BMI > 30 kg/m?) p o test
N % N % N %
Before physiotherapy 2 13.33% 8 53.33% 5 33.33%
0.0090*
After physiotherapy 3 20.00% 10 66.67% 2 13.33%

BMI — body mass index; * p < 0.05

Table 5. Spearman p correlations between the assessment of the functional status of patients (ADL and IADL scales) and the assessment
of state of health (Tinetti, Norton and MNA scales) and mental state (GDS scale) before and after the therapy

Scale (total points) ADL before ADL after IADL before IADL after
Tinetti balance 0.62* 0.57* -0.34 -0.11
Tinetti gait 0.66* 0.69* -0.57* -0.23
Tinetti balance and gait 0.69* 0.59* -0.52* -0.13
Norton 0.43 0.45 0.24 0.51
MNA 0.14 0.03 0.69* 0.37
GDS -0.04 -0.26 0.11 -0.35

ADL Scale — Activity of Daily Living assessment, IADL Scale — Instrumental Activity of Daily Living assessment
Tinetti — balance and gait assessments, Norton — Pressure Ulcer Risk Assessment Scale
MNA — Mini Nutritional Assessment Scale, GDS — Geriatric Depression Scale; * p < 0.05
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Discussion

While analysing issues concerning the ageing process,
it is important to take into account changes occurring in the
bodies of the elderly. Undoubtedly, the process of ageing it-
self is irreversible, inevitable and affects everyone. The age
at which involution becomes clearly visible is not the same
in all people, and the changes that take place determine their
physical capacity, appearance and mental state. It is there-
fore very important to use appropriate scales in order to de-
termine the functional, physical and mental status of the
elderly [30].

The CGA is increasingly being adopted by geriatric wards.
Further, long-term care centres, including NH, should adopt
at least some elements of CGA while performing assess-
ments of elderly patients in their rehabilitation wards [31].

In this paper we examined the efficacy of a 3-month re-
habilitation carried out using scales included in CGA. The
results indicate that CGA has proved to be an effective tool
in assessing the efficacy of the rehabilitation processes, in
terms of changes to the activity-functionality state (ADL and
IADL) as well as the physical state (Tinetti, Norton scale). For
the remaining scales (MNA, GDS), their suitability to assess
therapy efficacy has not been demonstrated. Perhaps it is
connected with the small sample size of the study group, as
with a small group size, single cases can completely distort
the picture. It is also worth noting that the majority of patients
studied here did not have mood disorders, and therefore it
is difficult to talk about a change in the GDS scale after the
treatment. Nonetheless, the results of these scales make it
necessary to modify the course of individual rehabilitation,
which ultimately increases efficacy and improves the func-
tional status in elderly patients.

The CGA Toolkit for Primary Care Practitioners (2019)
by the British Geriatrics Society found that for mild or sub-
liminal symptoms of depression, psychosocial interventions,
such as increasing social contact and exercise, can be effec-
tive in working with patients [32].

Studies by other authors also confirm the suitability of
scales relating to basic and complex activities of daily living
in the rehabilitation of the elderly [19, 33].

Nykanen et al. [34], in using the MNA scale, showed that
there is a relationship between the level of basic and complex
everyday life activities and nutritional status. Patients who
received more points from the functional scales showed
a lower risk of malnutrition. A relationship between good func-
tional status that translated into improved nutritional status
was also significant [34].

After 3 months of physiotherapy, a reduction in the risk of
developing pressure ulcers was observed in patients who
studied at a NH, which confirms the efficacy of the therapy.
Therefore, the preliminary studies carried out indicate the suit-
ability and practical application of the Norton scale in hos-
pital units. The research conducted by Cierzniakowska et al.
[385] with the use of the Norton scale in patients at a surgical
unit confirms these results. All patients who received a greater
number of points in terms of the physical status, psychologi-
cal status, mobility skills as well as holding of stools and urine
did not have pressure ulcers. However, in the remaining re-
spondents who received significantly lower scores to ques-
tions on the scale, pressure ulcers did occur [35].

The Tinetti test was also found to be significant. All pa-
tients after a period of rehabilitation received more points;
therefore, the risk of falls was reduced and the patient’s inde-
pendence increased. This was also confirmed by the results
of the correlation analysis carried out by Borowicz and Wie-
czorkowska-Tobis [36], who performed their work using the

Tinetti scale in geriatric patients staying at a rehabilitation
ward. They found that those who received scores less than
26 points had problems with gait and balance. However, after
a 3-week rehabilitation a statistically significant improvement
was observed in gait and balance, as well as in the indepen-
dence of respondents [36].

The work by Welsh et al. [37] indicates that a well-con-
ducted CGA can provide effective health care to various
groups of patients. If CGA is included in the service model,
it can help to minimize the damage and the direct the work
of various specialists (physician, physiotherapists, psycholo-
gists) [37].

A 2017 Cochrane review found that CGA can lead to
a modest increase in costs, and that the evidence of cost-
effectiveness is weak due to imprecision and inconsistency
between the studies. More research is needed that provides
cost estimates that are specific to different care sectors [13].
Nord et al. [38] came to similar conclusions, indicating that
CGA in primary care can reduce the need for inpatient days
for the high-risk elderly population. This can make a huge dif-
ference in dealing with the increasing prevalence of weak-
ness and multiple diseases [38].

In summary: The CGA evaluates particular problems in
the functioning of elderly persons. It is a thorough assessment
on the basis of which we can determine the needs of pa-
tients as well as providing them with appropriate treatment,
programming and individual rehabilitation. This has to do with
the improved quality of life in elderly patients. It provides medi-
cal staff, including physiotherapists, with current information
on the patient’s functional, physical and mental status, as
well as on the efficacy of the physiotherapy.

It is worth mentioning that CGA is very easy to use be-
cause it requires no special equipment or strictly defined
premises where such tests can be performed. In addition,
scales are arranged in a clear and comprehensible way for
both the researcher and the respondent. Further, the eco-
nomic value is considerably important as well. In the 2004—
2006 period, the costs of treatment were compared between
two randomly selected groups of more than 2,000 elderly
people. The first group consisted of individuals who were hos-
pitalized in three internal medicine wards where CGA had
not been used. The other group consisted of people from
three geriatric units that had used CGA. The annual costs
incurred by the National Health Fund in the first group were
more than 25% higher compared to the second group [39].

Pilotto et al. [40] indicate that accurate and calibrated
CGA-based prognostic tools can help in making clinical de-
cisions in both diagnosis and physiotherapy of the elderly.
More research is needed to determine the usefulness of CGA
in tailoring appropriate interventions and improving the clini-
cal outcomes in the elderly [40].

This is tremendously meaningful in an under subsidized
health care system with limited budgets for patients staying
at the NH.

The results form part of a pilot study, but they do confirm
that CGA can and should be routinely used in geriatric and
rehabilitation centres in Poland. This encourages further re-
search, including the enlargement of the study group as well
as the promotion of CGA as an effective, comprehensive tool
in assessing the efficacy of geriatric physiotherapy.

Limitations

The limitations of this study comprise the limited number
of participants. The recruitment of a larger group of volunteers
was disrupted by the outbreak of the Covid-19 pandemic
and the introduction of restrictions.
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Another limitation of the study was the lack of a control
group. We did not manage to achieve this because all the
NH patients were covered by the rehabilitation program at
the time when the research was carried out. Therefore, we
did not have access to NH patients who did not receive
physical therapy. After that time, the Covid-19 pandemic
began, and we were unable to continue the study.

Conclusions

1. In the study group, there was a significant relationship
between the functional status and physical health of NH pa-
tients undergoing physiotherapy.

2. Systematic 3-month physiotherapy significantly im-
proves the functional and physical condition of elderly pa-
tients.

3. The CGA is a tool that can be used for evaluating the
efficacy of NH rehabilitation of elderly patients.
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