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ABSTRACT
Background To examine the relationship between an institutionally prepared standardized patient
evaluation form and the Edmonton Frail Scale (EFS) in patients receiving home health care.
Material and Methods Our prospective, observational study included 200 patients over the age of 18 who
requested home health care, regardless of gender. The EFS and institutional data collection forms were
applied consecutively on the same day to all patients included in the study.
Results Among the 200 individuals recruited for the study, 59% were female and 41% were male; the
overall average age was 80 years. According to the EFS results, 4.5% of the patients were classified as
non-frail, 6% were vulnerable, and 89.5% had varying degrees of frailty (mild, moderate and severe).
There was a significant positive correlation between EFS score and age (p<0.001). There was no
significant relationship between EFS score and confinement to bed; however, EFS scores were higher in
bedridden patients (p=0.017). The EFS score was higher in those with chronic disease (p<0.001). A >9
threshold for EFS score could identify those in need of home health care services, with a sensitivity of
80.34% and a specificity of 90.91%.
Conclusion Age 1s an important risk factor for frailty, and the presence of chronic illness and confinement
to bed may potentiate its effects. On the contrary, the level of personal care, pain conditions and pressure
sores/ulcers were unassociated with frailty. It was determined that the EFS score could be supportive in
distinguishing patients in need of home health care services.
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Introduction

Aging can be described as a gradual decrease
in physiological reserves that inevitably leads to
the emergence of physical limitations. In fragile
individuals, the reduction is much more severe,
increasing their susceptibility to serious health
problems, even when they are exposed to the
slightest physical stress. A 10-year cohort study
involving elderly individuals identified the most
common causes of death as frailty (27.9%), organ
failure (21.4%), cancer (19.3%), dementia (13.8%)
and other conditions (14.9%).! Frailty increases
with age?®and is more frequent in women.*>

Pressure injury is the damage that occurs in
the skin due to continuous or repeating pressure,
usually localized in areas where the bone structure
is close to the skin.® The frequency of pressure
ulcers increases with increased life expectancy and
poor performance in daily life. The development
of a pressure ulcer after an injury is a common
geriatric syndrome that reflects the common
pathogenetic process of aging and frailty.’

A significant proportion of the vulnerable
elderly population consists of people with various
medical and geriatric needs who must be tended
to at their homes. The most economical and
targeted solution for such needs in society is the
establishment of home health care services (also
known as in-home care or domiciliary care) and
ensuring their effectiveness. Today, the need for
home health care services and the annual number
of applications for these services is increasing.
The approach to home health care and the
types of assistance provided by caregivers vary
from country to country and region to region;
however, according to the Regulation on the
Provision of Home Health Care Services put
forth by the Turkish Ministry of Health and its
affiliates, home health care services in Turkey
include examination, medical workup, analysis,
treatment, medical care, follow-up, rehabilitation
and social and psychological counseling services
at the residence of the individual.® Bedridden
patients and dependent individuals fall naturally
into the definition of home health care recipients.
However, patients other than these are evaluated
by the home health care commission, which
decides whether they need home health care.

In this study, patients requesting home health
care were evaluated using the “home health
care patient evaluation form” created by our
institution. Applicants were also evaluated using
the Edmonton Frail Scale (EFS). Our purpose
was to examine the relationships between EFS
and the evaluation form to ascertain whether it
would be possible to develop the patient evaluation
form with input from EFS, thereby increasing the
objectivity of the evaluation of home health care
requests.

Material and Methods

After obtaining approval from the Clinical
Research Ethical Committee of the Health
Sciences University, Bursa Yuksek Thtisas Training
and Research Hospital (BYIH) (protocol number
2011-KAEK-25 2019/03-27, dated 13.03.2019),
our study was conducted from March 1, 2019 to
June 30, 2019 as a prospective observational study
among patients who applied, for the first time,
to the Home Health Care Unit of Bursa Yuksek
Ihtisas Training and Research Hospital.

Two hundred patients aged 18 years and
older were recruited into the study, regardless of
sociodemographiccharacteristics. Withinthescope
of the Home Health Care Evaluation Form (used
for the evaluation of patients whose applications
were accepted), the following patient data were
recorded: identity and contact information,
application characteristics, personal care, income
status, assistance/social support status, residency
and safety information, social security status,
dependency status (whether bedridden or not),
appropriateness of personal hygiene and nutrition,
habits, presence of chronic diseases (hypertension,
diabetes mellitus, chronic obstructive pulmonary
disease and asthma, coronary artery disease,
cancer, chronicrenal disease, gastritis/peptic ulcer,
depression, neurological diseases, etc.), allergies
and prescribed medications. Detailed information
about the study was given to the patients and
the consent form was signed. Detailed physical
examinations and psychological assessments were
performed, and the presence and degree of pain
and pressure sores/ulcer was recorded.

Finally, the need for home health care was
ascertained, and eligibility for registration for
services was determined.
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The frailty of the patients was evaluated
using the EFS. Those “non-frail” (0-4 points)
and “seemingly frail” (5-6 points) patients were
grouped as “non-frail patients,” and patients
that were “mildly frail” (7-8 points), “moderately
frail” (9-10 points) and “severely frail” (11 points
and above) were grouped as “frail patients.” The
clock-drawing test was used to evaluate cognitive
status in which patients were asked to draw a
clock without providing any visual cues and were
graded according to the accuracy of the final
image. General health conditions and a history of
hospitalization in the last year were questioned.
Patients were asked about their functional
independence and the number of daily activities
that they required assistance in performing.
Validity and reliability studies for the EFS were
conducted by Aygor et al.’in our country.

Statistical Analysis

The compatibility of the variables with normal
distribution was examined using the Shapiro-Wilk
test. Continuous variables are expressed as median
(minimum-maximum)  values.  Categorical
variables are expressed as frequencies and
percentages. The Mann-Whitney U and Kruskal-
Wallis tests were used for the comparison of EFS
scores between groups. The relationship of the EFS
score with age was analyzed by calculating the
Spearman correlation coefficient. ROC (Receiver
Operating Characteristics) analysis was performed
to examine whether EFS scores could be used to
determine the need for confinement to bed and

Non-frail
4%

Severely frail

48%

home health care. The relevant cut-off point was
determined by applying the Youden J. Index to
values obtained from the area under curve (AUC)
graph, and the resultant sensitivity, specificity and
positive/negative predictive values were reported.
The internal consistency of the EFS was examined
with the Cronbach’s alpha coefficient. The SPSS
software (IBM SPSS Statistics for Windows,
Version 21.0, Armonk, NY, USA) was used for
statistical analysis, and p-values of <0.05 were
considered statistically significant.

Results

The median age was 80 (range: 23-102); 59%
(n: 118) were females and 41% (n: 82) were males.
The EFS score distribution is shown in Figure
1. Accordingly, 4.5% of the cases were classified
as non-frail, 6% were classified as vulnerable,
and 89.5% had different degrees of frailty (mild,
moderate and severe).

It was determined that the EFS score could be
used to identify the requirements for home health
care services in our subjects. According to the
ROC analysis results, the AUC for EFS was 0.932.
It was determined that an EFS threshold of >9
points would be able to distinguish those requiring
home health care services from those that did not,
with a sensitivity of 80.34% and a specificity of
90.91% (Table I). There was a significant positive
correlation between EFS score and age (r=0.280,
p<0.001). The EFS score was not associated with
gender, social security status or income.

Vulnerable
6%

Mildly frail

17% Non-frail

"Vulnerable
"Mildly frail
Moderate frail

"Severely frail

Moderate frail
25%

Figure 1. Edmonton Frail Scale score.
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Table 1. Edmonton Frail Scale score distribu-

tion and ROC analysis.

Total score 11 (3-16); 10.85+2.83
Non-frail 9 (4.50%)
Vulnerable 12 (6%)

Mildly frail 34 (17%)

Moderate frail 50 (25%)

Severely frail 95 (47.50%)
Cronbach alpha 0.650

Criterion Value >9

Sensitivity (95% CI)  80.34 (73.70-85.90)
Specificity (95% CI)  90.91 (70.80-98.90)
Youden J Index 0.71

AUC 0.932

PPV (95% CI) 98.60 (95-99.60)
NPV (95% CI) 36.40 (29.20-44.20)

EFS: Edmonton Frail Scale, CI: confidence interval,
AUC: area under the curve, PPV: positive predictive
value, NPV: negative predictive value.

There was no difference between those with
pressure sores/ulcers and those without in terms
of EFS scores; however, EFS scores differed
among those with and without bed confinement,
and significantly higher scores were observed
in bedridden individuals. Interestingly, the EFS
score was not associated with the use of auxiliary
devices. There was no difference in EFS scores
between individuals who were able to tend to their
personal care and those who could not. Finally, it
was also observed that the EFS scores were higher
in the group with chronic disease (7able 2).

Discussion

As expected, age was associated with frailty,
and we found a significant relationship between
frailty and the presence of chronic illness and
confinement to bed. However, we did not find
a significant relationship between frailty and
gender, social security status, income, personal
care, pressure sores/ulcers and pain levels. The
results of our ROC analysis showed that an EFS

cut-off value of >9 could identify patients in need
of home health care services-even though the
negative predictive value was rather low.

In a study assessing the frequency of frailty
in the United States, Bandeen et al.'° found that,
among the 7,439 people between the ages of 65
and 90 years, 15.3% were identified as frail, 45.5%
were prefrail and 39.2% were non-frail. In terms
of gender, they found that 17.2% of women were
frail and 47.2% were prefrail, whereas 12.9% of
men were frail and 43.3% were prefrail. When
the participants were evaluated in terms of age
groups, they detected that the frequency of frailty
was 8.9% in the 65-69 age group and 33.3% in
the 8-89 age group. They reported that frailty
increased with increasing age."” In a Turkish
study, Akin et al.! included 906 individuals
aged 60 and above in their cross-sectional study
based on two different frailty scales. In this study,
frailty frequency was identified as 10% to 27.8%
while the frequency of prefrail individuals was
34.8% to 45.6%." The present study reports that
4.5% of the cases were in the non-frail group,
6% were in the prefrail(vulnerable) group, and
89.5% were in the frail group. The higher frailty
frequency in our study compared to other similar
studies may be because the study was conducted
among patients who applied for home health care,
meaning that these individuals were drawn from
a sub-population that was already in need. We
also determined a significant positive correlation
between EFS score and age; however, various
other factors, including gender, social security
status and income levels, were not associated with
EFS scores.

In one study, the effect of frailty on adverse
health outcomes was investigated using the
fragility index, and it was determined that 42 out
of the 1,418 patients (3.2%) included developed
pressure ulcers during their hospitalization. The
study reported that each 0.I-point increase in
frailty index increased the risk of pressure ulcer
development by 1.51-fold.!? Unlike similar studies,
in our study, no significant difference was found
between those with and without pressure ulcers
in terms of EFS scores. This situation may arise
from various factors, including the characteristics
of the population studied. However, as per the
sociocultural structure in Turkey, the care of the
elderly is almost always undertaken by a close-
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Table 2. EFS score distribution according to clinical and demographic variables.

EFS score P-value

Age r 0.280

p <0.001
Gender Female (n: 118) 11 (4-16) 0.609*

Male (n: 82) 11 (3-16)
Social security status GHI (n: 154) 11 (3-16)

Others (n: 33) 12 (7-14) 0.593%

Green card (n: 13) 11 (3-15)
Income status Salaried (n: 174) 11 (3-16)

Non-salaried (n: 26) 12 (4-14) 0.736
Pressure ulcer Exist (n: 28) 11.50 (9-16)

Non-exist (n: 172) 11 (3-16) 0.226°
Confinement to bed Full (n: 103) 12 (4-16)

Partial (n: 97 nol

(n: 97) 11 (3-15)

Personal care Self (n: 11) 11 (5-14

Others (n: 189) 11 53-16; 0.907¢
Auxiliary tool Exist (n: 96) 11 (3-15)

Non-exist (n: 104) 12 (4-16) 0.108°
Chronic disease Exist (n: 187) 12 (4-16)

Non-exist (n: 13) 7(3-12) <0.001*

EFS: Edmonton Frail Scale. GHI: General Health Insurance, Green card: Health card for uninsured

people in Turkey.
* Mann-Whitney U test.
Data were given as median (minimum: maximum).

often a first-degree relative. Therefore, it can be
thought that the caregiver of the patients in our
study was mostly a first-degree relative, which may
have reduced the prevalence of pressure ulcers due
to effective care provided by caregivers.

When we evaluated patients who applied
for home health care services in terms of bed
confinement, 51.5% of the patients were found
to be bedridden and 48% were semi-bedridden.
Although there was no significant relationship
between confinement to bed and the EFS score,
it was determined that the EFS score was higher
among bedridden patients. In a study conducted
with patients who applied to the health board
recently, it was reported that the frailty score
was higher in the group with severe disabilities
(completely dependent disabled individuals).!?

With aging, the number of chronic diseases
increases and the quality of life decreases at a
similar rate. Symptoms and findings that occur
with a decrease in physiological reserve, which are
also affected by chronic diseases, are important in
terms of frailty. In our study, it was observed that
frailty score was higher in the group with chronic
disease, similar to previous studies.>!

In our study, physical examinations were
performed on the patients in accordance with the
home health care patient evaluation form, and the
resultant examination findings were compared
withthe EFSscore. The EFSscorewasfoundtovary
due to the presence of an abnormal gastrointestinal
system (dyspepsia gastroesophageal reflux,
diarrhea and constipation) and nervous system
findings (abnormal neurological examination
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and/or abnormal findings on neuroimaging),
whereas there were no differences in other
analyses. Our literature review did not reveal any
studies evaluating these relationships.

Epidemiological studies have shown that pain
caused by activity, especially in old age, increases
with advancing age. Generally, it is known that
the prevalence of some type of pain is in the
range of 45-80% in elderly patients."” Studies have
reported that chronic pain is associated with
frailty and that patients with chronic pain are
more likely to develop frailty.'*® In a study of
2,736 male patients between the ages of 40 and
79, 1t was found that chronic widespread pain
was associated with frailty.! Similarly, Coelho et
al.?® examined the relationship between pain and
frailty in 252 elderly patients and reported that
frailty was associated with pain; additionally,
pain treatment contributed to reducing frailty and
mortality. Unlike other studies, our study found
no significant correlation between pain and EFS
scores.?

The reasons for this may be the patients’ level
of consciousness or inability to express their
pain. In addition, since these patients often used
analgesics, they may have had less pain.

Our study is single-centered, and the power
of studies to represent all patients is weak. The
obtained results cannot be generalized. As can be
seen from our findings, most of our participants
were elderly. Therefore, there were difficulties
in cooperation and the negative attitudes of the
individuals they receive care at home have caused
some difficulties.

Conclusions

As a result, with the increase in the elderly
population all over the world, the need and
number of applications for home health services
are increasing. In our country, home care services
are typically carried out jointly by family medicine
practitioners, hospitals and municipalities, and
its scope has not been clearly revealed. Patients
may request that daily injections and simple
dressings be made by home care services. Some
patients may also keep their home care workers
busy with the renewal of their chronic disease
reports. In addition, bedridden patients who have
had a stroke or cancer patients in their terminal

period expect to be cared for through the same
system. We think that frailty may be an important
indicator for the evaluation of priority patients in
service planning for home care service practice,
whose job definition lines are not yet clear. Our
study revealed that an EFS score of >9 can be a
rational indication criterion for home care service.
Although many studies have examined the effects
of frailty on the health of the elderly, few studies
have evaluated frailty in patients receiving home
health services. The cut-off point we determined
1s an additional contribution to the literature.
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