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Background: This study aimed to determine the prevalence of sarcopenia and its associated fac-
tors in community-dwelling older adults at risk of malnutrition based on the Mini Nutritional As-
sessment (MNA), Prognostic Nutritional Index (PNI), and Geriatric Nutritional Risk Index (GNRI).
Methods: The study participants were 345 adults aged >65 years who visited Geriatric Internal
Medicine outpatient clinics. The study included people without acute illness for whom the risk of
malnutrition could be assessed and appropriate measurements taken. At the baseline visit, par-
ticipants' data and measurements were gathered. The primary data included sociodemographic
details, anthropometric measurements, malnutrition screening tests, and functional assessments.
Results: The participants' mean age was 76.21+5.59 years, and 57.1% were men (n=97). The
prevalence rate of sarcopenia was 45.5%. Compared to individuals without sarcopenia, those
with it were older; had lower MNA, PNI, and GNRI scores; and had lower muscle mass, muscle
strength, and lower leg circumferences (p<0.001). After adjusting for potential confounding fac-
tors, we found that sarcopenia, advanced age, male sex, high risk of malnutrition, calf circumfer-
ence, and a low PNI score were all significantly associated with a low GNRI score (p<0.001).
Conclusion: Sarcopenia was significantly associated with advanced age, male sex, and high risk
of malnutrition. Patients' nutritional and functional status should always be assessed for thera-

peutic interventions and lifestyle changes.
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INTRODUCTION

Aging is an inevitable process in which cells, organs, and entire sys-
tems change and show functional decline.” In Turkey, people aged
> 65 years are expected to comprise 9.9% of the total population
by 2022.” As people age, they experience respiratory, cardiovascu-
lar, digestive, nervous, endocrine, immune, musculoskeletal, excre-
tory, dermatological, ocular, otological, gustatory, and olfactory
problems. Most individuals > 65 years of age also have multiple
chronic systemic diseases and take multiple drugs.z) Sarcopenia
and malnutrition are the most common health problems and show

similar physiological mechanisms in this population.4> Sarcopenia

is a progressive and generalized skeletal muscle disorder involving
accelerated loss of muscle mass and function and is associated with
increased adverse outcomes, including falls, functional decline,
frailty, and mortality.” The European Society for Clinical Nutri-
tion and Metabolism (ESPEN) defines malnutrition as a condi-
tion resulting from inadequate nutrient intake or an unhealthy diet,
resulting in a change in body composition (lower lean mass and
body cell mass), physical and mental function, and deterioration in
clinical disease outcomes.” Owing to inadequate nutrition, malnu-
trition develops first, triggering sarcopenia development.’ﬁ's) Thus,
determining the nutritional risk, providing early treatment to slow

disease progression, and ensuring the initiation of effective sarco-
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penia treatment in older adults are critically important. For this
purpose, some nutritional screening tools and risk indices have
been defined for use in older adult populations. These tools and
indices are easy to apply in clinical practice, fast, low-cost, accept-
able, meet high specificity and sensitivity criteria, and are suitable
for continuous application.g)

The Mini Nutritional Assessment (MNA) and Geriatric Nutri-
tional Risk Index (GNRI) are among the preferred nutritional
screening tools in the older adult population. MNA consists of 18
questions and is the most popular test used to assess the nutrition-
al status of older adults. It is used to gather data on anthropometric
measurements, lifestyle, food consumption, and subjective
health'”"” GNRI is universally adopted to evaluate patients’ nutri-
tional condition. It is an effective and simple risk index to present
patients’ nutritional risk and has been proven to be a predictive in-
dex for prognosis in aged patients, patients on dialysis, patients with
cardiovascular conditions, and in healthcare contexts.' Y The Prog-
nostic Nutritional Index (PNI) is used to determine the risk of nu-
trition-related complications in patients undergoing surgery.m)

The European Working Group on Sarcopenia in Older People
(EWGSOP) has made several updates over the last 10 years to
standardize the definition of sarcopenia. These guidelines use low
muscle strength, considered the most reliable measure of muscle
function, as the primary parameter for sarcopenia.H) The most
common methods for evaluating muscle mass are dual-energy
X-ray absorptiometry (DEXA), computed tomography, magnetic
resonance imaging (MRI), bioimpedance analysis (BIA), total and
partial body potassium/fat-free soft tissue ratios, and anthropo-
metric measurements. The method used depends on cost and fa-
cilities."” Gait speed, hand grip strength, and/or muscle mass are
recommended to screen for sarcopenia starting at 65 years of
age.“’) The term malnutrition—sarcopenia syndrome was coined to
describe the simultaneous occurrence of both malnutrition and
sarcopenia, most notably in older adults, and has a higher mortali-
ty rate than that for either condition alone.”

Older adults require adequate and nutritious food."” Older
adults in rural regions are more vulnerable to sarcopenia than
those living in urban areas.”” Malatya, the province in which this
study was conducted, is located in Eastern Anatolia, Turkey. Peo-
ple aged > 68 years constitute 10%—12% of the total population in
this province.z) This study aimed to determine the nutritional sta-
tus and the risk of sarcopenia in hospitalized older adults in

Malatya, a rural region in Turkey.

MATERIALS AND METHODS

The inclusion criteria of the study were individuals aged > 65 years

hospitalized at the Malatya Turgut Ozal University Medical Facul-
ty Hospital and who volunteered to participate in the study. The
exclusion criteria were people aged < 65 years; those with demen-
tia or Alzheimer disease, cognitive or mental impairment, end-
stage kidney disease, or cancer, unable to communicate, or who

did not agree to participate.

Data Gathering Instruments

Information collection forms were completed by researchers
during in-person interviews with the patients. The questionnaire
consisted of four sections containing sociodemographic data,
health information, nutrition screening tests, and anthropometric

measurements, respectively.
Anthropometric Measurements and Hand Grip Strength

Calf circumference

Calf circumference was measured from the widest part of the calf
in the sitting position using a non-stretchable tape measure with
the ankle and knee at 90°. The same measurement was performed
on bedridden participants. Calf circumference reflects a change in

the lean muscle mass with age.m)

Height

The presence of diseases (e.g,, arthritis, osteoporosis, spinal defor-
mity, and various neuromuscular diseases), dependence on a bed
or wheelchair, and kyphotic posture that occur with aging make it
difficult to accurately measure the height of older adults. Inaccu-
rate measurement leads to misleading estimations of nutritional
status. Therefore, knee length measurement is recommended to
avoid this problem. The present study used the following formula
to calculate height using the knee length, age, and sex.

Knee length was used to measure the correct height in elderly
individuals who were bed- or chair-bound and cannot stand up-
right. Knee length was measured using a sliding caliper with the
knee and ankle upright at 90°.

Men: 64.19 - (0.04 x age) + (2.02 x knee length)
Women: 84.88 — (0.24 x age) + (1.83 x knee length)

Body weight

The body weight of older adults who could move independently
was measured with a weighing device sensitive to 0.1 kg. The par-
ticipants stood on a flat, hard, and stable surface, and wore thin
clothes and no shoes. During the measurements, care was taken
that the participants did not lean on anything or apply any outside
force.
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Body mass index

Body mass index (BMI) is a practical method for detecting obesity
and protein—energy malnutrition. It is calculated by dividing the
body weight (kg) by the square of the height (m”). Changes in
BMI in older adults vary depending on the loss of lean tissue, in
addition to adipose tissue. The absence of a consensus cutoff point
for the assessment of BMI in older adults reduces its validity in de-
termining nutritional status. We applied the World Health Organi-
zation (WHO) BMI values for adults.

Hand Grip (muscle) strength

Hand grip strength was measured using a mechanical dynamometer
(EASYCARE Hand Dynamometer; Fabrication Enterprises, Elms-
ford, NYY, USA) with a scale of 0-100 kg and a precision of 1.0 kg,
The participants were instructed to put all their strength into grasp-
ing the instrument while it was held vertically in front of them, with
their free arm hanging freely from their side. The measurement was
performed twice on each hand (right and left) and all three values, in
addition to the mean value provided by the instrument, were record-
ed. These measured values were compared with reference values de-

termined based on the participants’ age and sex.””

GNRI

We calculated GNRI using the formula “1.489 x serum albumin

(g/L) +41.7 * (body weight in kilograms/ideal body weight).”
The formula “22 x square of height in meters” was used to de-

termine the ideal body weight. In GNRI, scores >112.3, 103.8—

112.3, and < 103.8 indicate mild, moderate, and severe malnutri-

tion, respectively.””

PNI

We calculated PNI using the formula “10 x serum albumin (g/dL)
+0.005 x total lymphocyte count (mm’).” In PNI, scor es > 56.1,
50.0-56.1, and > 50.0 indicate normal, mild to moderate, and se-

vere malnutrition, respectively.”

MNA

MNA offers an easy and rapid method to evaluate the nutritional
status of older adult patients in outpatient clinics, hospitals, and
nursing homes. In the MNA screening test, the best option is
marked. At the end of the test, the scores are summed. The screen-
ing test consists of two stages; the screening phase, followed by the
evaluation phase. In the screening stage, a score of 12—14 points
denotes a normal nutritional status, 8-11 points denotes a risk of
malnutrition, and 0-7 points denotes malnourishment in older
adults. Scores of 24-30, 17-23.5, and <17 points in the screening

and evaluation sections denote normal nutritional status, risk of
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malnutrition, and malnutrition, respectively.zs)

Evaluation of Sarcopenia Status

The evaluation of an individual's muscle mass, muscle strength,
and physical performance are all necessary steps in the diagnosis of
sarcopenia. Various approaches are used to assess these three as-
pects. We measured the total muscle mass of each participant using
Lee's equation, with muscle masses < 7.0 kg in men and <5.4 kg
in women defined as “low.””” We measured muscle strength using
the hand strength tightening method, with grip strengths of <20.0
kg in women and < 30.0 kg in men categorized as "weak" based on
the older adult diagnostic algorithm from the EWGSOP. We as-
sessed each participant’s level of physical performance using the
get-up-and-go test, with < 0.8 m/s as the threshold. Low walking
speed was defined with < 0.8 m/s as the threshold.”

Muscle mass (kg) = (0.244 x BMI) + (7.8 x height [m]) +
(6.6 x sex [M:1; F:0]) - (0.098 x age) + (ethnicity — 3.3)

where calculation of ethnicity was made by assigning values of 0,
1.4, and 1.2 for White and Hispanic, African, and Asian, respec-
tively.

Statistical Analysis

We performed the statistical analyses using IBM SPSS Statistics for
Windows (version 22.0; IBM Corp., Armonk, NY, USA). Normal-
ity was assessed visually (histograms and probability plots) and
analytically (Kolmogorov-Smirnov/Shapiro-Wilk tests). The chi-
square test was used to compare proportions between groups. We
applied Student t-test to compare the results between groups for
normally distributed continuous variables. Continuous variables
are presented as means and standard deviation, whereas categori-
cal variables are shown as percentages and numbers. We applied
the Mann-Whitney U test to compare nonnormally distributed
continuous parameters between the groups.

‘We examined the relationship between muscle mass and strength
using univariate regression analysis. Odds ratios were modified for
other variables including BMI, age at baseline, polypharmacy, nutri-
tional status indicators, and malnutrition status. The univariate re-
gression model had statistically significant variables added as poten-
tial confounders. Statistical significance was set at p < 0.0S.

Ethics Statement

This study was approved by the Ethics Committee of Mardin Ar-
tuklu University (Approval No. 2023/15-15). Before beginning
the survey, all the respondents read a written consent form and
voluntarily consented to participate.
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Also, this study complied the ethical guidelines for authorship
and publishing in the Annals of Geriatric Medicine and Research.”

RESULTS

The mean age of the study participant was 76.21 + 5.59 years, with
55.65% of the participants 65-74 years of age and 42.90% women.
Three or more chronic diseases were present in 36.23% of the par-
ticipants, and 23.48% used three or more drugs per day (Table 1).
According to the sarcopenia criteria, 45.50% of the participants
had sarcopenia.

The results of the comparisons of age and anthropometric char-
acteristics of the participants according to their sarcopenia status
are shown in Table 2. The muscle mass, muscle strength, and calf
circumference differed significantly according to sarcopenia status,
with lower values in participants of both sexes with sarcopenia
(p<0.05).

Table 3 shows the relationships between sarcopenia and malnu-
trition indices of individuals according to sex. The MNA-SF and
GNRI scores of participants with sarcopenia were lower than those
in individuals without it for both sexes (p <0.05). The PNI scores
were lower in those with sarcopenia individuals than in those with-
out sarcopenia group in women (p <0.05) but not in men
(p>0.05).

The factors affecting muscle mass and strength are listed in Ta-
ble 4. The most important factor was MNA score (p < 0.05), fol-
lowed by age, BMI, and GNRI (all p < 0.05). Muscle mass was also
affected by PNI score and calf circumference (p <0.05). Muscle
mass and strength in men were influenced by BMI, PNI, and
GNRI scores (p <0.0S). In addition, the number of prescribed
drugs was an important factor affecting muscle mass in men
(p<0.05) but not in women (p > 0.05).

DISCUSSION

Care for older adults is a new and developing service model in Tur-

key. This study is one of the few that examine the nutritional status

Table 1. General characteristics of individuals (n=345)

Value

Age (y) 76.21£5.59

65-74 (young seniors) 192 (55.65)

75-84 (middle-aged) 81(23.48)

> 85 (advanced old people) 72 (20.87)
Sex

Female 148 (42.90)

Male 197 (57.10)
Living place

With her family 238 (68.99)

Lives alone 107 (31.01)
Marital status

Married 221 (64.06)

Single 124 (35.94)
Educational status

No read and write 108 (31.30)

Read-write only 119 (34.49)

Primary school 45(13.04)

Middle school and above 73 (21.16)
Number of chronic diseases

None 12 (3.48)

1 96 (27.83)

2 112 (32.46)

>3 125 (36.23)
Number of drugs used daily

0 41(11.88)

1 77 (22.32)

2 156 (45.22)

>3 81(23.48)

Values are presented as meantstandard deviation or number (%).

Table 2. Age and anthropometric characteristics of individuals according to their sarcopenia status

Allindividuals Female Male
ni Non- ni d ni Non- ni d ni Non- ni d
ety pualne SR NOTHE iy R Ry prvlue’
Age (Y) 7430+8.11 7394+6.21 0.201 7825+7.07 75.19+S.12 0.108 79.30+£9.76  70.09£4.65 0.032*
BMI (kg/mz) 22.05+1.63 21.33+2.39 0.501 22.19+221 23.01+3.14 0.231 23.56+1.17 23.99+2.39 0.399
Muscle mass (kg) 2422+325 27.88+3.44 0.001* 1824+225 2022+2.75 0.001* 2475+2.35  2524+321 0.297
Muscle Strength,hand 28.32 £3.52 325752 0.039* 2221+4.55 25211545 0.006* 29.52+£6.52  32.88+4.59 0.046*
grip (kg)
Muscle mass index 9.21+1.25 9.33+1.88 0.293 8.33+1.54 8.75+1.45 0.391 10.22+ 1.68 11.25+2.01 0.102
(kg/m”)
Calf circumferences 30.34 £3.60 32.38+2.56 0.225 26.18+226 29.45+2.18 0.001* 30.15+3.15  34.35+3.75 0.001*
(cm)

Values are presented as mean+standard deviation.
BMI, body mass index.
¥Mann-Whitney U test (*p<0.05).
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Table 3. Malnutrition indices and distributions of individuals according to sarcopenia and sex
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Female Male
Malnutrition index Allindividuals Sarcopenic Non-sarcopenic Sarcopenic Non-sarcopenic
(n=89) (n=79) LT (n=68) (n=109) p-value
MNA SF 1121+£1.12 723145 12.13+2.13 0.024a)* 8.14+ 1.67 1421+291 0.014"*
Malnutrition 54.49 46.07 21.52 3211 26.61
At risk of malnutrition 28.12 24.72 37.97 15.60 33.94
Normal nutrition starus 17.39 2921 40.51 0.006** 14.68 3945 0.001”*
GNRI 109.14+7.21 9421+11.13 98.12+821 0.051” 10621+7.19 114.28+7.94 0.022*
Normal 28.70 12.36 35.44 11.01 4220
Moderate malnutrition 57.10 33.71 30.38 33.03 30.28
Malnutrition 14.20 53.93 34.18 0.028* 18.35 27.52 0.041”*
PNI 54.13+3.27 48.19+4.46 5121+3.28 0.001* 44.13£2.55 49.24+2.25 0.081”
Normal 2522 10.11 26.58 12.84 44.04
Moderate malnutrition 55.65 39.33 49.37 20.18 33.03
Malnutrition 19.13 50.56 24.05 0.104 29.36 11.01 0.007”*
Values are presented as mean+standard deviation.
MNA-SF, Mini Nutritional Assesment-Short form; GNRI, Geriatric Nutritional Risk Index; PNI, Prognostic Nutrition Index.
YMann-Whitney U test, ”chi-squared test.
*p<0.05, *p<0.01.
Table 4. Multiple linear regression analysis of factors affecting muscle strength and muscle mass in individuals by sex
Female Male
Muscle mass Muscle strength Muscle mass Muscle strength
OR (95% CI) p-value OR (95% CI) p-value OR (95% CI) p-value OR (95% CI) p-value
Age (y) 1.011(0.804-1.689) <0.0S  0.944(0.806-1.291) <005  0.809(0.741-1291) <0.05  0.704 (0.604-1.008) <0.05
MNA score 1401 (0.991-2.285) <0.05  1.201(1.341-2.344) <0.05  1.390(1.103-3467) <0.05  1.109(0.956-1.690) <0.05
Number of prescribed 0287 (0.101-0.581) >0.05  0.351(0.104-0456) >0.05  0.290 (0.089-0401) <0.05 0451 (0.045-0.521) >0.05
drugs currently taking
Calf circumferences 0.678 (0.521-1.701) <0.05  0.809 (0.771-1.506) <0.05  0.901 (0.856-1.772) <005  1.102(1.055-2.809) <0.05
BMI (kg/m’) 1.002 (0.569-1.991) <0.05  1.190(0.951-2.175) <0.05  1.412(0.890-4.104) <0.05  1.249(1.031-1.706) <0.05
PNI score 0.798 (0.490-1.809) <0.05  1.301(1.101-2.781) <0.05  1.291(0.801-1.706) <0.05  0.991(0.761-1.045) <0.05
GNRI score 0959 (0.641-3.701) <0.05  1.003 (0.871-2.145) <005  1.079 (1.009-1.760) <0.05  1.181(0.831-1.291) <0.05

MNA, Mini Nutritional Assessment; BMI, body mass index; PNI, Prognostic Nutrition index; GNRI, Geriatric Nutritional Risk Index; OR, odds ratio; CI, con-

fidence interval.

of older care patients with sarcopenia in Turkey. Our results
showed that the prevalence of malnutrition is quite high in general
and reflects sarcopenia in patients receiving hospital care.

In this study, 55.7% of the older adults were aged 65-74 years.
According to the Turkish Statistical Institute (TSI) in 2022, 64.5%
of the elderly population in Turkey is 65-74 years of age, and this
age range is consistent with the proportions of hospitalized older
adults.” In the present study, 42.9% of the participants were wom-
en and 57.1% were men. According to the TSI-2022 data, the prev-
alence of older adult women is higher than that of men in Turkey
(F, 55.7%; M, 44.3%).2) Moreover, 61.1% of women and 49% of
men had visited a health institution in the last 3 months.”” One ex-
planation for the predominance of men in this study was a higher
number of hospital admissions due to the number of chronic dis-
eases and multiple drug use rates compared to women. Sarcopenia
and malnutrition are associated with negative health outcomes in-
cluding falls, fractures, physical disability, frailty, poor quality of

life, and mortality. Therefore, early diagnosis is important, espe-
cially in older adults, to prevent sarcopenia and malnutrition in a
timely manner and allow early treatment interventions.”” BMI val-
ues of 23-29.9 kg/m” have been associated with optimal life ex-
pectancy in older adults. The risk of death increases in older adults
with BMI <23 kg/ m”"” The mean BMI values were 22.1 kg/m’
and 21.3 kg/m” among the participants in this study with and
without sarcopenia, respectively. BMI was a risk factor in both
groups. Yanishi et al.’” Chien et al.” and Siegert et al™ reported
higher BMI in individuals without sarcopenia compared to those
with it. However, Prior et al™ observed no significant differences
between the BMIs of 76 middle-aged and older adults with and
without sarcopenia. We observed similar results regarding BMI
values as those in the study by Prior et al®

Regardless of BMI, malnutrition in older adults exacerbates the
age-related loss of muscle mass and plays a role in sarcopenia.” A
previous study found that participants with both sarcopenia and a

Ann Geriatr Med Res 2023;27(4):293-300
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high risk of malnutrition have a four-fold higher mortality risk
compared to participants with normal nutrition and without sar-
copeniam ; therefore, sarcopenia screening in conjunction with nu-
tritional assessment is crucial.’” The components of sarcopenia
are based on the loss of muscle mass and strength with poor nutri-
tional parameters. A recent systematic review reported a sarcope-
nic ratio of 10% in older adults; however, the measurement instru-
ments vary among studies.”” In this study, three different instru-
ments used to measure sarcopenia. A hand-grip dynamometer was
used to measure hand-grip strength, usual gait speed was used to
gauge physical performance, and calf circumference was used as a
proxy for muscle mass. The hand-grip strength thresholds recom-
mended by the EWGSOP are < 16 kg for women and <27 kg for
men. EWGSOP-2 suggests that each community should set its
own threshold values.” Accordingly, the threshold values for hand
grip strength in Turkey are <22 kg for women and <32 kg for
men.”” In the present study, the average hand-grip strength of the
sarcopenic individuals was 28.3 kg. In their study of participants
with sarcopenia, presarcopenia, and no sarcopenia, Chien et al®
reported that hand-grip strength did not differ significantly be-
tween individuals. However, the grip strength of individuals with-
out sarcopenia was higher than that of individuals with it in the
studies by Moreira et al.” in middle-aged women in Northeast
Brazil, Siegert et al,™ Yanishi et al.,m and Di Monaco et al.”” in
138 women, and Woo et al."” in Chinese women and men. Simi-
larly, in our study, the grip strength of participants with sarcopenia
was lower because of decreased muscle strength. Therefore, regu-
lar follow-up of individuals with sarcopenia is important.

WHO regards calf circumference as the most accurate anthro-
pometric standard for determining muscle mass in older adults.”
In 2019, the EWGSOP revised its criteria to include calf circum-
ference as a diagnostic proxy for older adults in areas lacking access
to other methods of diagnosing muscle mass.'” In the present
study, the mean calf circumference in individuals with sarcopenia
was 30.3 cm. Low calf circumference is an important predictor of
mortality and frailty in older adults.””’ Kuhama et al.”” reported
greater right and left calf circumferences in individuals without sar-
copenia compared to those with it. Similarly, we observed greater
calf circumference measurements in both men and women with-
out sarcopenia. In addition, calf circumference measurement was
significantly associated with muscle mass and muscle strength in
the present study.

Decreased muscle mass is a common characteristic of malnutri-
tion and sarcopenia. Malnutrition directly contributes to the sarco-
penia development. A previous study showed that the risk of de-
veloping sarcopenia was 13 times higher in malnourished or older
adults at risk of malnutrition than in individuals with a normal nu-

tritional status.”” In another study, >80% of participants with sar-
copenia were malnourished or at risk of malnutrition according to
the MNA."” In the present study, the malnutrition index scores
were lower in individuals with sarcopenia compared with those
without sarcopenia. The most important factor affecting muscle
mass and strength in both sexes was the MNA score, followed by
age, BMI, and GNRI. In addition, the number of prescribed drugs
was an important factor affecting muscle mass in men. Nutritional
screening tools have revealed that factors affecting food intake and
malnutrition are associated with sarcopenia in older adults living in
rural areas. Our findings are supported by those of other studies
reporting the association of sarcopenia with advancing age, low
BM]I, and malnutrition indices."*"

The most important limitation of this study was its cross-sec-
tional design, which prevented the generalization of these findings
to other older adult populations. Moreover, we were unable to use
techniques regarded as gold standards to assess muscle mass, such
as DEXA, computed tomography, and MRI. Instead, we substitut-
ed the calf circumference measurements for actual muscle mass.
While the lack of use of these gold-standard techniques can be
seen as a limitation, a strength of this study was that we optimized
our measurements according to our study objectives.

In conclusion, malnutrition and sarcopenia, which are common
conditions in older adults, have negative effects such as higher
morbidity and mortality, as well as higher healthcare costs and re-
hospitalizations. A healthy diet and regular exercise can prevent
these two conditions. Each condition is typically screened sepa-
rately, and they are rarely assessed simultaneously. A patient's nutri-
tional and functional status should always be assessed to discuss
therapeutic interventions and lifestyle changes, as many patients
exhibit both malnutrition and sarcopenia (i.e., an increase in pro-
tein intake and physical activity). The results of our study will in-
form future studies, since the study region is rural and has a high
ratio of older adult population to the total population.
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