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Background: Demographic aging results in increased incidence of old-age disability. Frailty
is a major factor contributing to old-age disability. The aim of this study was to investigate
the prevalence of the frailty phenotype as defined by Fried et al and to estimate the need for
associated preventative interventions in early-old community-dwelling inhabitants of the
southern industrial region of Poland, as well as to investigate the defining components of
the frailty phenotype.

Methods: The study group consisted of 160 individuals with an average age of 66.8 + 4.2
years (x £ SD), 71 (44.4%) of study participants were women. The cohort was randomized
out of over 843 thousand community-dwelling Upper Silesian inhabitants aged 60—74 years,
who agreed to participate in this project. A comprehensive geriatric assessment (CGA),
frailty phenotype test (as described by Fried et al) blood tests and bioimpedance body
structure analysis was completed for study participants. Functional assessment included
Barthel Index of Activities of Daily Living (Barthel Index), Instrumental Activities of
Daily Living Scale (IADL), Mini-Mental State Examination (MMSE), the Timed Up and
Go (TUQG) test, Tinetti Performance-Oriented Mobility Assessment (POMA), and Geriatric
Depression Scale — Short Form (GDS-SF).

Results: Prefrailty was diagnosed in 24.4% of the subjects (95% Confidence Interval (CI) =
17.7-31.0%; 31% in women and 19.1% in men, P=0.082) and frailty in 2.5% subjects (95%
CI 0.1-4.9%; more frequently in women: 4.2% versus 1.1% in men, P=0.046). Having one
or more positive frailty criteria was positively associated with depression (odds ratio (OR)
=2.85, 95% CI=1.08-7.54, P=0.035) and negatively associated with MMSE score (OR=0.72,
95% CI=0.56-0.93, P=0.012) and fat-free mass (OR=0.96, 95% CI=0.92-0.99, P=0.016) in
multivariate logistic regression analysis adjusted for age, sex, disease prevalence, number of
medications, functional tests (Barthel Index, IADL, MMSE, GDS-SF), BMI, bioimpedance
body composition score, and blood tests.

Conclusion: At least 25% of the early-old community-dwelling population would benefit
from a frailty prevention program. The frailty phenotype reflects both physical and mental
health in this population.

Keywords: frailty phenotype, early-old community-dwelling population, cognitive function,

depression, disability, comprehensive geriatric assessment

Introduction

Population aging is a global phenomenon. According to the Central Statistical
Office of Poland (GUS), the proportion of persons aged 60 years and older is
projected to grow to 29% of the population of Poland in 2030 and to exceed 40% by
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the year 2050. As a result, the incidence of old-age dis-
ability is increasing along with the demand for caregiving,
nursing, medical and social services. Old-age disability is
often multifactorial and includes physical, mental (psycho-
logical), sensorial, and social dimensions. Based on GUS
data, it is estimated that the requirement for caregiver
assistance with activities of daily living ranges from over
12% in sexagenarians to more than 50% in octogenarians.
Demographic trends affecting family structure, which
represents the primary elder care providers for seniors in
Poland, and limitations in health and social care services
indicate a risk for inability to meet the needs of elderly
persons in the near future. Thus, strategies to prevent old-
age disability should be undertaken to address inadequa-
cies in elder care services.'"

Frailty has been identified among major factors con-
tributing to old-age disability.>* According to the Survey
of Health, Aging and Retirement in Europe (SHARE),
more than 50% of the European community-dwelling
adults 50 or more years of age are prefrail or frail.’
Although a consensus regarding the definition of frailty
has not yet been achieved,®’ the frailty phenotype diag-
nostic criteria developed by Fried and colleagues are the
most widely used criteria for population-based studies.®*
These criteria consist of five components: unintentional
weight loss, exhaustion, low physical activity, slow walk-
ing speed at usual pace, and low grip strength, with 1-2
positive criteria indicating pre-frailty, and 3 or more posi-
Based on the
Cardiovascular Health Study, Fried et al not only provided

tive criteria indicating frailty.”
a standardized diagnostic criteria for frailty in community-
dwelling older adults but also demonstrated that disability
is an outcome of frailty.” Subsequent studies confirmed the
predictive value of Fried frailty phenotype definition for
adverse health outcomes in community-dwelling older
adults in various populations.'®'?

It is broadly accepted that frailty is a syndrome of age-
associated decline in physiologic reserve and function
across multiple organ systems, resulting in diminished
strength and endurance.'*’™ In addition, organ insuffi-
ciency may compromise frailty component assessment.
Thus, frailty should not be considered in isolation from
the general health status of patients. Frailty among older
persons is a dynamic process, characterized by frequent
transitions between frailty states over time.'* There is
increasing evidence that frailty is potentially reversible,
with physical activity being one of the most effective

. . 1
interventions.'>

Few data on prevalence of frailty, as assessed by frailty
phenotype criteria, are available in Poland. This study was
designed to evaluate the prevalence of prefrailty and frailty
in early-old community-dwelling inhabitants of southern
Poland and to identify conditions that may potentially be
important for the prevention and treatment of frailty.

Patients and Methods

Patients

The study group consisted of 160 subjects aged 66.8+4.2
years (¥ £ SD), 44.4% women. To achieve this number of
participants, invitation letters were sent to 4963 persons
randomized out of 843,278 community-dwelling 60—74
years old inhabitants of the Silesian Voivodeship. Data
regarding relevant inhabitants of the Voivodeship were
obtained from the Ministry of Digital Affairs of Poland.
A response to the study invitation (sent by mail) was
received from 163 invitees (a response rate of 3.28%) of
whom 160 persons gave written consent for participation

in the project (Figure 1).

Measurements

A comprehensive geriatric assessment (CGA) was com-
plemented with tests for frailty and body mass assessment.
CGA included a structured interview, physical examina-
tion, functional assessment, electrocardiogram (ECG), and
blood sampling.

A structured patient history was taken and included
indicators of morbidity (such as pain, weakness, dyspnea,
swelling, and weight loss as reported by the subject),
specific signs of geriatric conditions (memory impairment,
impairment of vision/glasses, impairment of hearing/hear-
ing aid, instability, mobility disorders/assistive devices for
walking, falls, incontinence), chronic disease (verified
with subject’s medical records if available), pharmacolo-
gical treatment, alcohol consumption, smoking, living con-
ditions, and family or social service support.

Physical examination included general status, body
build, mental status, speech, vision, hearing, gait, resting
blood pressure of both arms (highest value was included in
analysis), pulse, body mass, height, and waist and hip
circumference.

Blood tests are specified in Table 1. Serum samples
were frozen and collected for assessment of a range of
cytokines and growth factors — results will be presented in

a future paper after completion of analysis.
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Population of 843,278
community-dwelling 60-74
year old inhabitants of the

Silesian Voivodeship

4963 randomized inhabitants

4800 invitees did not respond
to the invitation letter

163 invitees (3.28%) responded

to the invitation letter

in the study

160 subjects accepted
participation and were included

Three invitees refused
participation
in the study

Figure | Recruitment of study participants.

Charlson Comorbidity Index'® was used to assess comor-
bidity. Berlin Initiative Study (BIS) creatinine equation'’ was
used to estimate glomerular filtration rate (eGFR). Barthel
Index of Activities of Daily Living (Barthel Index)'® and
Instrumental Activities of Daily Living Scale (IADL)"® were
used to determine functional independence. Mini-Mental
State Examination (MMSE)?® was used to assess global
cognitive performance. Geriatric Depression Scale — Short
Form (GDS-SF) was used to screen for depression.?' Barthel
Index scores range from 0 to 100, IADL — from 9 to 27,
MMSE - from 0 to 30; higher scores indicate better func-
tional status. GDS-SF scores range from 0 to 15 with higher
scores indicating higher depression probability. Tinetti
Performance-Oriented Mobility Assessment (POMA)** and
Timed Get-up and Go (TUG) test were used to evaluate fall
risk.>*** The 6-min Walk Test (6MWT) was used as an
integrated measure of physical capacity and mobility and
consisted of measuring the distance the subject traversed in
6 mins,>>*

Frailty was diagnosed according to Fried et al's
criteria.” Body-mass change was calculated from current
weight measurement and the weight measured 12 months
ago as recalled by the subject (data were verified with
medical records if available). A Kern digital dynamometer

was used for grip strength measurement. The subject was

instructed to squeeze the dynamometer maximally three
times with the dominant, resting in lap hand in the sitting
position. An average grip strength value from three trials
with the dominant hand was recorded. Exhaustion was
assessed using two questions from the modified Center
for Epidemiologic Studies Depression Scale (CES-D), as
described by Fried et al.” Usual pace walk time was
assessed by instructing the subject to traverse a distance
of 4.57 m at his/her usual speed, just as if he/she were
walking down the street to go to the store and to pass the
finish line without slowing down. The use of an assistive
device for walking was accepted (but not the assistance of
another person). The average of two trials was recorded.
Usual pace walk time (s) was converted to usual pace walk
speed (m/s). Low physical activity (weekly energy expen-
diture) was calculated on the basis of the modified

Questionnaire.?”-*

Minnesota Leisure Time Activity
Polish language version of the Frailty Assessment
Components: Standardized Protocols was used. We used
reference values proposed by Fried et al for frailty
criteria.” MMSE, GDS-SF, TUG, 6MWT, and frailty
assessment were also considered methods of functional
assessment.

Body mass index (BMI) and waist-to-hip ratio (WHR)

were calculated for all subjects. Body composition
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Table | Cohort Clinical and Functional Characteristics Including Sex Distribution and Distribution According to the Presence of One
or More Positive Frailty Criteria (PF) Against No Positive Frailty Criteria (NF) — Mean Values and Standard Deviations (x + SD) for
Quantitative Variables and Percentages for Categorical Variables

Variable Whole Women Men Women PF NF PF vs
Group n=7I n =89 vs Men n =43 n=117 NF
n=160 P-value P-value

Age, years 66.8+4.2 66.7+4.0 66.914.3 0.852 68.0+3.4 66.414.2 0.034

Sex, percentage of females 444 - - - 58.1 39.3 0.034

Current smokers 13.8 9.9 16.9 0.203 14.0 13.7 0.964

Ever-smokers 388 28.2 472 0.014 372 393 0.808

Pack-years 10.5£17.6 7.3x14.1 13.1£19.7 | 0.027 10.7£21.0 10.4£16.3 0.850

Regular alcohol consumption 47.5 29.6 61.8 0.001 32,6 53.0 0.022

Total number of diseases or comorbidities 3.81+2.23 3.93x2.11 3.71£2.33 0413 4.30+2.30 3.62+2.18 | 0.111

Charlson Comorbidity Index 3.38%1.5 3.15x1.5 3.55+1.48 [ 0.037 3.74x1.73 3.24+1.38 | 0.083

Total number of oral medications 3.79+3.16 3.65+3.11 3.91+3.21 0.639 4.28+3.13 3.62+3.17 [ 0.160

Total number of oral, herbal and topical 4.29+3.60 421+3.63 | 436+£359 | 0.720 4.88+3.74 4.08+3.54 | 0.208

medications and supplements

Osteoarthritis, % 75.0 87.3 65.2 0.001 88.4 70.1 0.018

Hypertension, % 60.6 56.3 64.0 0.321 55.8 62.4 0.450

Coronary heart disease, % 294 254 32.6 0318 233 31.6 0.303

Diabetes, % 18.8 9.9 25.8 0.010 233 17.1 0.376

Depression, % 15.6 21.1 1.2 0.087 30.2 10.3 0.002

Heart failure, % 14.4 12.7 15.7 0.586 14.0 14.5 0.927

Osteoporosis, % 11.9 22.5 34 <0.001 233 77 0.007

Peripheral artery disease, % 10.6 5.6 14.6 0.116 14.0 9.4 0.409

Cancer, % 10.6 1.3 10.1 0.814 14.0 9.4 0.409

Chronic obstructive pulmonary disease, % 7.5 85 6.7 0.684 1.6 6.0 0.231

Asthma, % 7.5 9.9 5.6 0.313 1.6 6.0 0.231

Weight, kg 79.3+14.5 724135 [ 849+128 <0.001 76.2+16.3 80.5+13.6 [ 0.070

Height, m 1,67+0,09 1,60+0.06 1.73+0.06 <0.001 1.64+0.09 1.68+0.09 | 0.037

Body mass index, kg/m? 28.4+4.6 28.4+5.3 28.4+3.9 0.592 28.36.2 28.5+3.8 0.438

Total body fat percentage® 30.3+8.3 36.4+6.7 25.2+5.6 <0.001 31.5+9.2 29.9+7.9 0.463

Total fat mass?, kg 2441838 27.1+9.8 22.1+7.3 0.002 24.5%11.5 24.3x7.7 0.566

Fat-free mass”, kg 54.1x12.1 44.3+6.8 62.219.1 <0.001 49.7£11.9 55.6x11.8 [ 0.018

Total water content®, kg 40.2+8.6 32.9+3.9 46.4+6.4 <0.001 37.3x7.2 41.3+¥8.9 0.026

Total abdominal fat?, % 37.8+9.9 43.0+£7.9 33.3194 <0.001 36.9%11.7 38.1+9.3 0.316

Visceral fat rating®, score 15.4+6.6 12.0£3.8 18.247.1 <0.001 14.7+8.8 15.6£5.6 0.107

Systolic blood pressure, mm Hg 142.3£19.7 136.7£16.7 | 146.9£20.7 | 0.002 138.7£17.6 143.7£20.3 | 0.205

Diastolic blood pressure, mm Hg 85.7+11.2 82.6+10.3 88.1x11.3 0.002 83.311.1 86.5+11.1 0.134

Heart rate per minute 76.1x11.8 740112 | 77.8+12.0 | 0.038 77.3%12.0 75.6x11.7 [ 0.502

Mini-Mental State Examination, score 29.0%1.5 29.01.5 289+1.6 0.868 28.4x1.7 29.11.3 0.030

Geriatric Depression Scale, score 3.13+2.84 3.55+2.80 2.80+2.83 0.044 4.23+3.15 2.73+2.61 0.002

Barthel Index 98.1+8.2 97.5+6.0 98.5+9.6 0.010 95.4+15.1 99.1+2.5 0.498

Instrumental Activities of Daily Living Scale, 26.3%2.1 26.3x1.8 26.4+2.3 0.305 25.6+3.4 26.6x1.2 0.284

score

Tinetti POMA, score 26.9%3.1 26.7+2.9 27.1+3.2 0.112 25.4+5.3 27.5+5.3 0.008

Timed Get-up and Go, s 8.4+2.9 9.1£3.2 7.8+2.5 0.014 9.35+4.17 8.05+2.21 0.181

6-min Walk Test, m 445.8+90.9 433.7+83.2 | 454.9£95.8 | 0.089 409.1+1189 | 458.3+£76.0 | 0.011

Hemoglobin, g/dL 14.8+1.2 14.2+0.9 15.2%1.2 <0.001 14.47£1.07 14.87£1.24 | 0.112

Red blood cells, T/L 4.80+0.45 4.68+0.37 | 4.90+0.48 | 0.002 4.72+0.38 4.83+0.47 | 0.300

White blood cells, G/L 6.88+2.49 6.78+2.27 | 6.96+2.67 | 0.833 7.03+2.79 6.83+2.38 [ 0.922

Total protein, g/dL 7.41%0.40 7.39+0.41 743+0.39 | 0.674 7.34+0.46 7.44+0.37 | 0.187

Albumin, mg/mL 43.2+3.2 42.7+3.1 43.7£3.2 0.017 42.6+3.9 43.5%2.9 0.246

(Continued)
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Table | (Continued).

Variable Whole Women Men Women PF NF PF vs
Group n=7I n =89 vs Men n=43 n=117 NF
n=160 P-value P-value

Creatinine, mg/dL 0.89+0.19 0.81+0.19 0.95+0.16 <0.001 0.83+0.22 0.91+0.18 0.005

eGFR, mL/min/1,73 m? 72.9+13.1 71.2t14.6 74.2+11.8 0.089 74.6114.9 72.2+12.4 0.375

Glucose, mg/dL 108.3141.6 104.1£48.0 | 111.7+£35.7 | <0.001 112.7+61.4 106.7£31.6 | 0.211

Alanine aminotransferase, IU/L 26.4+27.1 20.4+9.4 31.3134.6 <0.001 26.1£22.8 26.6+28.6 0.566

Calcium, mg/dL 9.56+0.39 9.59+0.39 9.53+0.39 0310 9.52+0.43 9.57+0.38 0.368

Vitamin D, ng/mL 28.4+14.1 30.7+15.9 26.5+12.3 0.155 303153 27.6+13.7 0.242

Cortisol, ng/mL 12.6+3.7 12.6£3.9 12.743.7 0.975 12.943.3 12.5£3.9 0.469

Note: “Analysis included 149 subjects, among them 68 women and 81 men, |10 subjects with no positive frailty criterion and 39 subjects with one or more positive frailty

criteria.

analysis with the use of bioimpedance method was per-
formed in 149 Tanita BC-418MA Body
Composition Analyzer was used to estimate total body

subjects.

fat percentage (the percentage of total body weight that
is fat), total fat mass (total weight of fat mass in the body),
fat-free mass (all fat-free mass of the body, including
muscles, bones, other tissues, and water), and total water
content (the amount of water retained in the body). Tanita
Viscan Analyzer AB140 was used to estimate total abdom-
inal fat (body fat percentage of trunk fat) and abdominal
visceral fat (expressed as visceral fat rating from 1 to 35,
with values higher than 13 indicating excessive level of
visceral fat). Both devices have been previously validated
and employed in clinical research.”®>'

Subject examination was performed at the Department
of Geriatrics of the Leszek Giec Upper-Silesian Medical
Centre of the Silesian Medical University in Katowice on
an outpatient basis. Complete home-based examination,
performed by a research team which included a nurse,
was offered to participants at a scheduled date who were
unable to ambulate to our medical facilities. Only 3 sub-
jects (1.9%) requested home examination.

Subjects were asked to come fasting for at least 8 hrs.
A standard breakfast was served after patient interview,
physical examination, and blood sampling. Functional
assessment was performed one hour after breakfast. All
subjects received the results of their blood tests for review
by their primary care provider.

Statistical Analysis

Data were analyzed using STATISTICA version 13 (Stat
Soft, Inc., Tulsa, OK, USA; Stat Soft Polska). The non-
parametric Mann—Whitney U-test for quantitative vari-
ables, and chi-square test, V-square test, and Fisher’s

exact test for categorical variables were used. The non-
parametric Spearman’s rank correlation coefficient was
used to assess relationships between frailty measures.
Multivariate linear regression was used to assess measures
associated with grip strength, usual pace walk speed, and
physical activity. Multivariate logistic regression was per-
formed to assess measures associated with positive frailty
components. Analysis with backward elimination included
variables that yielded P values of 0.1 or lower in the initial
univariate analysis. Collinearity of independent variables
was eliminated before odds ratios (OR) calculation. P
values <0.05 were considered statistically significant.

Ethics

This study was conducted in accordance with the
Declaration of Helsinki. The study protocol was approved
by the Bioethical Committee of the Medical University of
Silesia in Katowice, Poland (Letter KNW/0022/KB1/
1/14).

Results
The study group was characterized by multi-morbidity
(Charlson Comorbidity Index 3.38+1.50). The most com-
mon diseases were as follows: osteoarthritis, hypertension,
coronary heart disease, diabetes, depression, heart failure,
and osteoporosis. Mean number of oral medications was
3.7943.16 and the number of all medical agents (including
topical medications, supplements, and herbs) was 4.29
+3.60. Functional status was fair (Barthel Index 98.1
+8.2, MMSE score 29.0£1.5). Detailed data are presented
in Table 1.

Prefrailty was diagnosed in 24.4% of the subjects (95%
Confidence Interval (CI) = 17.7-31.0%; 31% in women
and 19.1% in men, P=0.082) and frailty in 2.5% subjects
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Table 2 Mean and Median Values of Grip Strength, Usual Pace Walk Speed and Physical Activity (x £SD; Median) and Prevalence of Positive
Frailty Components in the Studied Cohort (Percentage of Subjects (95% Confidence Interval)) as Assessed by Fried et al Criteria’

Frailty Components Community-Dwelling Elderly
Total Women Men Women versus Men
n=160 n=7I n=89 P value
Unintentional weight loss over the last year
Prevalence of positive frailty criterion 7.5; (3.4-11.6) 7.0; (1.1-13.0) 7.9; (2.3-13.5) 0.845
Weakness
Grip strength, kg 55+29; 46.9 38+17; 35.0 70%29; 73.3 <0.001
Prevalence of positive frailty criterion 5.6; (2,1-9,2) 9.9; (2.9-16.8) 2.2; (0.8-5.3) 0.084
Poor endurance; exhaustion
Prevalence of positive criterion 7.5; 3.4-11.6) 11.3; (3.9-18.6) 4.5; (0.2-8.8) 0.189
Slowness
Usual pace walk speed, m/s 1.14£0.32; 1.14 1.11£0.37; 1.13 1.16£0.27; 1.14 0.149
Prevalence of positive frailty criterion 8.1; (3.9-124) 15.5; (7.1-23.9) 2.2; (0.8-5.3) 0.006
Low physical activity
Physical activity, Kcal/week 4423+6291; 281 | 3450+4583; 2207 5200+6169; 7309 0.043
Prevalence of positive frailty criterion 8.1; (3.9-124) 8.5; (2.0-14.9) 7.9; (2.3-13.5) 0.865

(95% CI 0.1-4.9%; more frequently in women: 4.2%
versus 1.1% in men, P=0.046). Slowness and low physical

bioimpedance body composition scores, and blood tests.
Usual pace walk speed correlated negatively with total
activity were the most common positive criteria for frailty. number of medications and positively with blood hemoglo-
Grip strength and physical activity were lower in women,  bin concentration, serum total protein level, and Barthel
and prevalence of slowness criterion was higher in women
(Table 2).

Grip strength correlated negatively with female sex and

Index. Physical activity correlated positively with fat-free
mass, MMSE score, and serum calcium concentration
(Table 3).

osteoporosis, while positively with serum albumin concen- No independent factors were associated with 12-month
tration and MMSE score in the multivariate linear regres- body-mass change. Unintentional weight loss was asso-
sion analysis adjusted for age, sex, disease prevalence, ciated with depression, while exhaustion was negatively
number of medications, functional tests (Barthel Index,

IADL, MMSE, GDS-SF), height, body mass, BMI, WHR,

associated with IADL scores and positively associated
GDS-SF scores in multivariate logistic analysis adjusted

Table 3 Factors Associated with Quantitative Frailty Measures (Grip Strength, Usual Pace Walk Speed, and Physical Activity) in
Multivariate Linear Regression Analysis

Frailty Measure Associated Factors p Coefficient 95% Confidence Interval for p P value
Grip strength Female sex —0.471 —0.604 — —0.337 <0.001
Osteoporosis —0.171 —0.302 — —0.039 0.011
Albumin level 0.198 0.068-0.327 0.003
Mini-Mental State Examination score 0.211 0.084-0.339 0.001
Usual pace walk speed Total number of medications —0.255 —0.392 - -0.118 <0.001
Hemoglobin level 0.151 0.011-0.291 0.034
Total protein level 0.192 0.054-0.330 0.007
Barthel Index 0.305 0.166-0.444 <0.001
Physical activity Fat-free mass 0.183 0.026-0.340 0.023
Mini-Mental State Examination score 0.188 0.032-0.344 0.018
Calcium level 0.200 0.043-0.357 0.013
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Table 4 Factors Associated with Positive Frailty Criteria (Unintentional Weight Loss and Exhaustion in Multivariate Logistic

Regression Analysis)

Frailty Criterion Associated Factors Odds Ratio 95% Confidence Interval for | P value
(OR) OR
Unintentional weight loss Depression 6.000 1.629-22.103 0.007
Poor endurance; Instrumental Activities of Daily Living Scale 0.705 0.538-0.924 0.011
exhaustion score
Geriatric Depression Scale score 1.287 1.063—1.559 0.010

for age, sex, prevalent diseases, number of medications,
functional tests (Barthel Index, IADL, MMSE, GDS-SF),
BMI, bioimpedance body composition measures, and
blood tests (Table 4).

Compared to subjects who met no frailty criteria, sub-
jects with one or more frailty criterion were of increased
age, female sex, had a higher likelihood of osteoarthritis,
depression, osteoporosis, lower fat-free body mass and
total water content, lower MMSE scores and higher
GDS-SF scores, lower Tinetti POMA scores and 6-min
Walk Test results and lower serum creatinine concentra-
tions (Table 1). Grip strength correlated positively with
usual pace walk speed (Spearman’s rank correlation coef-
ficient p=0.258; P=0.001) and physical activity (p=0.231;
P=0.003). Usual pace walk speed was correlated with
physical activity (p=0.156; P=0.048).

Having one or more positive frailty criteria were posi-
tively associated with depression (OR=2.85, 95% CI=1.08-
7.54, P=0.035) and negatively associated with MMSE
score (OR=0.72, 95% CI= 0.56-0.93, P=0.012) and fat-
free mass (OR=0.96, 95% CI=0.92-0.99, P=0.016) in the
multivariate logistic regression analysis adjusted for age,
sex, disease prevalence, number of medications, functional
tests (Barthel Index, IADL, MMSE, GDS-SF), BMI, bioim-
pedance body composition scores, and blood tests.

Discussion

This study was designed to estimate the prevalence of
frailty among early-old adults. However, a low invitation
response rate was achieved. Frailty prevalence based on
data from this study, although significant, was lower than
expected in comparison to other comparable studies, even
when accounting for different diagnostic criteria. Manfredi
et al estimated the prevalence of pre-frailty in Poland at
47.3% in adults aged 50—64 years and at 51.1% in adults
aged 65-74 years, prevalence of frailty was estimated at
2.9% and 8.2%, respectively. Pre-frailty and frailty were
defined in the Manfredi et al study using the SHARE

operationalized version that is based on the five frailty
dimensions described by Fried et al.> Also, sex distribution
(44.4% women) was reversed as compared to age-matched
samples from the general population.*” Finally, the func-
tional status of study participants was better than would be
expected from other studies, such as the PolSenior
Study.>® These results suggest sampling bias, despite ran-
domization. It would seem that healthy-aging individuals
were more inclined to participate in the study, despite no
cost examinations being offered both in the hospital and
home setting. Thus, this study’s patient population is most
likely not representative of early-old community-dwelling
inhabitants of the Silesian region.

Nonetheless, an analysis of associations between frailty
components and demographic, clinical and functional fac-
tors on the basis of this sample seemed reasonable. Our
study indicates that at least 25% of the early-old commu-
nity-dwelling inhabitants of our region would benefit from
a frailty prevention program. The study sample consists of
well-matched groups of women and men with respect to
age, BMI, total number of comorbidities and medications,
cognitive function (MMSE scores), and functional status
assessed by IADL scores.

Our finding of higher prevalence of frailty among women
was also observed in other studies. Saum et al found an
increased prevalence of frailty in community-dwelling
women as compared to men aged 59+ in Germany using
two different frailty phenotype diagnostic methods.'” In
addition, women were more likely to report exhaustion and
to have unintentional weight loss, lower mean grip strength
and physical activity.'® Meta-analysis of data from five stu-
dies using the Frailty Index seems to confirm this pattern of
sex differences throughout varied populations and older adult
age strata. Simultaneously, mortality risk was higher for men
at every level of frailty and age group.®* This phenomenon
has been called a “male-female health-survival paradox”,**
as frailty is a risk factor for mortality.>> Sex-dependent dif-
ferences in body build and structure, which were consistent
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with our data (Table 1), promote better results for frailty
assessment components in men, especially with respect to
grip strength. To compensate these differences and make
frailty criteria universal for both sexes, Fried et al defined
lower threshold values for women for three out of five frailty
criteria (weakness, slowness, and low physical activity).”
Despite adjustments in frailty assessment components for
sex, higher frailty prevalence is still observed in women in
most studies. This discrepancy between increased frailty
prevalence among women and higher mortality among men
suggests that the frailty phenotype omits factors important
for prediction of adverse health events. Studies have shown a
decrease in the contribution of traditional cardiovascular risk
factors on mortality with increasing age. Frailty was shown
to be a strong risk factor for mortality in older-old subjects
(aged 80+ years), while traditional cardiovascular risk factors
were not associated with increased mortality in this age
strata.*® However, male sex, smoking, high blood pressure,
high glucose, and elevated creatinine levels, but not total
cholesterol, LDL cholesterol, and HDL cholesterol levels,
were still associated with increased 5-year mortality risk in
the community-dwelling early-old adults (aged 65+ years).*’
Independent predictors of 5-year mortality in this population
included also relative poverty, low physical activity, indica-
tors of frailty, and disability.’” Age, male sex, smoking, and
type 2 diabetes mellitus were independent risk factors for
mortality in persons aged 70-78 years, while total choles-
terol, HDL-cholesterol, and systolic blood pressure were no
longer associated with increased mortality in this age strata.*®
Polypharmacy and patient apathy were identified as new
relevant predictors of mortality.®® Our data suggest that
male sex is associated with higher prevalence of ever-smok-
ing, higher blood pressure and higher prevalence of diabetes.
Regular alcohol consumption was also strongly associated
with male sex, which consequently may result in findings of
negative associations of alcohol consumption with frailty.
Meta-analysis by Stockwell et al disputed a beneficial effect
of moderate alcohol consumption on mortality risk.** On the
other hand, female sex in our sample was associated with
higher prevalence of depression, osteoarthritis, and osteo-
porosis — factors which may compromise results of the
assessment of frailty components, that are also associated
with increased mortality.***

Our results indicate that in contrast to the frailty phe-
notype analyzed in older-old adults in other studies, the
frailty phenotype in early-old adults does not encompass
all significant risk factors for mortality and therefore may
not be considered an index of global health. Thus, as other

studies have also concluded,**** frailty phenotype assess-
ment adds important information to the comprehensive
geriatric assessment, but it may not substitute for the
CGA as a method of global health assessment in early-
old community-dwelling adults. Notably, frailty risk in our
sample was associated with depression and lower cogni-
tive function. Fried frailty phenotype is commonly identi-
fied with physical frailty."*> Our findings, along with other
studies,*® indicate that the frailty phenotype is associated
with both physical and psychological conditions. Other
studies, using different methodological approaches,
demonstrated that frailty is also related to socioeconomic
factors.*”*® It is postulated that individually tailored inter-
ventions should be delivered to preserve an individual’s
independence, physical function, and cognition.*’

Our findings support the opinion that frailty prevention
and treatment plans should include psychological and
social support along with a comprehensive physical activ-

ity program.

Conclusion
At least 25% of the early-old community-dwelling popula-
tion would benefit from a frailty prevention program. The
frailty phenotype reflects both physical and mental health
in this population.
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