J Nutr Health Aging. 2018;22(7):774-778

© Serdi and Springer-Verlag International SAS, part of Springer Nature

NUTRITIONAL STATUS AND FRAILTY IN COMMUNITY-DWELLING OLDER
KOREAN ADULTS: THE KOREAN FRAILTY AND AGING COHORT STUDY

J.KIM'2, Y. LEE'?,C. W. WON?* K. E. LEE'?, D. CHON'?

1. Department of Preventive Medicine and Public Health, Ajou University School of Medicine, Suwon, Republic of Korea; 2. Institute on Aging, Ajou University Medical Center, Suwon,
Republic of Korea; 3. Elderly Frailty Research Center, Department of Family Medicine, College of Medicine, Kyung Hee University, Seoul, Republic of Korea. Corresponding author:
Yunhwan Lee, Department of Preventive Medicine and Public Health, Ajou University School of Medicine, 164 World cup-ro, Youngtong-gu, Suwon 16499, Republic of Korea.
Tel: +82 31 219 5085; Fax: +82 31 219 5084; E-mail: yhlee@ajou.ac kr

Abstract: Objectives: To examine the association between nutritional status and frailty in older adults. Design:
Cross-sectional study. Setting: Community-dwelling older adults were recruited from 10 study sites in South
Korea. Participants: 1473 volunteers aged 70-84 years without severe cognitive impairment and who participated
in the Korean Frailty and Aging Cohort Study (KFACS) conducted in 2016. Measurements: Nutritional status
was measured using the Mini Nutritional Assessment Short Form (MNA-SF). Frailty was assessed with the
Fried’s frailty index. The relationship between nutritional status and frailty was examined using the multinomial
regression analysis, adjusting for covariates. Results: Of the respondents 14.3% had poor nutrition (0.8% with
malnutrition, 13.5% at risk of malnutrition). There were 10.7% who were frail, with 48.5% being prefrail, and
40.8% robust. Poor nutrition was related to a significantly increased risk of being prefrail (odds ratio [OR]: 1.59,
95% confidence interval [CI]: 1.09-2.32) and frail (OR: 3.30, 95% CI: 1.96-5.54). Conclusion: Poor nutritional
status is strongly associated with frailty in older adults. More research to understand the interdependency
between nutritional status and frailty may lead to better management of the two geriatric conditions.
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Introduction

Risk of malnutrition is quite prevalent in community-
dwelling older adults, with a mean prevalence rate of 24%
reported in a comprehensive review in 2006 (1). More recently,
Cereda (2) reported an average prevalence of 27% and Verlaan
et al. (3) reported the pooled prevalence of 19% in a meta-
analysis. The average rates of overt malnutrition were 2% (1,
3) and 4% (2). Malnutrition can accelerate the age-associated
decline in muscle mass and strength, increasing the risk of
sarcopenia (4-6), both of which comprise the frailty syndrome.
The Mini Nutritional Assessment Short Form (MNA-SF) was
developed as a screening instrument for malnutrition in older
people (7, 8), which consists of 6 items and takes only 3
minutes to complete.

Frailty is also commonly observed in older adults living in
the community, with an average prevalence rates for frailty
being 17.0% (9). Frailty predisposes the older person to adverse
health outcomes, such as disability, falls, and need for long-
term care (10, 11). In addition, frailty increases the risk of
morbidity and mortality, hospitalization, social isolation, and
poor quality of life (10, 12).

Malnutrition and physical frailty in older adults are related
but distinct geriatric syndromes (13). Wasting is a common
phenotype of malnutrition and frailty, but the etiology may
differ (14). In malnutrition, muscle wasting results from
inadequate food and protein intake. Malnutrition can contribute
to frailty, but frailty can be caused by chronic disease, physical
inactivity, hormonal imbalances, and polypharmacy (14). Over
the years the relationship between frailty and malnutrition
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assessed by the MNA has gained increasing attention (12, 15).
It has been proposed that MNA could serve as a useful tool
in assessing frailty in older adults (16, 17). However, studies
examining the relationship between frailty and nutrition in Asia
(18), especially in Korea that faces a rapidly aging population
(19), are lacking (20).

The aim of this study was to examine the association
between frailty and malnutrition in a nationwide survey of older
Koreans living in the community.

Methods

Study population

The Korean Frailty and Aging Cohort study (KFACS) was
conducted in ten study sites across different regions (Seoul,
Gyeonggi, Gangwon, Chungcheong, Jeolla, Gyeongsang,
Jeju) in South Korea (21). The participants were recruited
from community-dwelling residents in urban and rural regions
nationwide, based on age- and gender-specific strata. The
inclusion criteria were aged 70-84 years, living independently
at home, no plans to move out in the next two years, and having
no serious problems with communication. Candidates were
recruited by personal contact from hospitals, public health
centers, senior centers, and residence (apartment or house) in
the community. Baseline evaluations were performed at ten
study sites from May to November 2016 that included eight
university-affiliated hospitals and two public health centers.
The study was conducted following the tenets of the Helsinki
Declaration and was approved by the Institutional Review
Board of Kyung Hee University. All participants gave written
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informed consents. Among the 1559 who completed the initial
assessment, those with missing values (n=86) in education,
Mini-Nutritional Assessment Short Form (MNA-SF), and
frailty were excluded. The sample used in the final analysis
comprised of 1473.

Assessment of nutritional status

Nutritional status was assessed using the Korean version
of MNA-SF (22). The MNA-SF consists of six items (A-F):
anorexia (A), weight loss (B), mobility (C), stress or acute
disease (D), neuropsychological problems (E), body mass index
(F), which are rated from 0 to 3. A score of 12-14 indicates
normal nutritional status, 8-11, at risk of malnutrition, and < 7,
malnutrition. Poor nutritional status was defined as including
both the at risk of malnutrition and malnutrition groups.

Assessment of frailty

Frailty was assessed according to Fried’s frailty index (11)
based on five criteria: unintentional weight loss (= 4.5 kg in
the past year), exhaustion (felt that everything was an effort or
that one could not get going = 3 times a week), low physical
activity (23) (= 494.65 kcal/week for men, < 283.50 kcal/week
for women), low grip strength (Takei dynamometer, with < 26
kg for men and < 18 kg for women) (24), and slow gait speed
(< 1.0 m/sec) (25). Frailty status was categorized into three
categories according to the number of the components affected:
robust (0), pre-frail (1-2), and frail (= 3).

Covariates

Sociodemographic characteristics included age, gender,
educational level (elementary school or lower vs. higher than
elementary school), and living alone. Health status included
comorbidity (2 or more self-reported, physician-diagnosed
chronic diseases: circulatory system, muscular skeletal system
and connective tissue, digestive system, respiratory system,
nervous system, endocrine system, urogenital system, and
neoplasm). Depression was defined as = 8 on the 15-item
Korean version of Short Form Geriatric Depression Scale
(SGDS-K) (26). Cognitive function was assessed by the
Korean version of the Mini-Mental State Examination in the
Consortium to Establish a Registry for Alzheimer’s Disease
(CERAD) (27).

Statistical analysis

The distribution of the participants was presented as mean
and standard deviation (SD), or percentages. The bivariate
association between general characteristics and poor nutrition
was analyzed using the independent t-test or chi-square test.
The bivariate relationship between general characteristics
and frailty status was analyzed using trend test or analysis of
variance. We used the multinomial logistic regression analysis
to examine the relationship between poor nutrition and frailty,
adjusting for covariates. Odds ratios (OR) with 95% confidence
interval (CI) were calculated. Additionally, we analyzed the

association of poor nutrition with frailty by gender. All analyses
were performed using IBM SPSS Statistics 23.0 (SPSS,
International Business Machines Corp., Armonk, NY).

Results

The distribution of the participants is shown in Table 1. The
participants included 1473 elderly subjects (698 men and 775
women) with an average age of 76.1 (+ 3.9) years. Based on the
MNA-SF, 85.7% of the subjects were classified into the normal
nutrition group, 13.5% were at risk of malnutrition, and 0.8%
had malnutrition. Based on Fried’s frailty criteria, 40.8% were
considered as robust, 48.5% as prefrail, and 10.7% as frail.

Table 1
Distribution of the participants in the Korean Frailty and
Aging Cohort Study (n=1473)

Variables n %
Age (years) (SD) 76.1 (3.9)
Gender
Men 698 474
Women 775 52.6

Educational level

< Elementary school 750 509

> Elementary school 723 49.1
Living alone (yes) 368 25.0
Comorbidity (yes) 960 65.2
SGDS-K (= 8 points) 229 15.5
MMSE-KC (points) (SD) 25.6 33
Nutritional status (MNA-SF)

Normal 1262 85.7

At risk of malnutrition 199 13.5

Malnutrition 12 0.8
Frailty groups

Robust 601 40.8

Prefrail 714 48.5

Frail 158 10.7

SD: standard deviation; MNA-SF: Mini Nutritional Assessment Short Form (22);
SGDS-K: Korean version of Short Form Geriatric Depression Scale (26); Mini-Mental
State Examination in the Korean version of CERAD Assessment Packet (27)

Poor nutritional status (at risk of malnutrition and
malnutrition) was significantly associated with lower
educational level, more depressive symptoms and lower
cognitive performances (Table 2). The frailty groups differed
significantly by general characteristics (Table 3). Those who
were prefrail or frail were significantly more likely to be older,
of female gender, have lower education, and living alone. Also,
comorbidity, depression, and low cognitive ability, and poor
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nutrition were more prevalent among the prefrail and frail
participants.

Table 2
General characteristics of the participants according to
nutritional status (MNA-SF) in the Korean Frailty and Aging
Cohort Study (n=1473)

General characteristics Normal Poor? p-value®
(n=1262) (n=211)

Age (years) (SD) 76.1 (3.9) 764 (4.0) 0.226
Women (%) 524 540 0.657
More than elementary school (%)  50.9 384 0.001
Living alone (%) 24 4 284 0211
Comorbidity (%) 64.8 673 0484
SGDS-K (= 8 points) (%) 12.6 332 <0.001
MMSE-KC (points) (SD) 257 (3.2) 24.6 (3.7) <0.001

MNA-SF: Mini Nutritional Assessment Short Form (22); SD: standard deviation;
SGDS-K: Korean version of Short Form Geriatric Depression Scale (26); MMSE-
KC: Mini-Mental State Examination in the Korean version of CERAD Assessment
Packet (27); a. Poor (at risk of malnutrition and malnutrition); b. Independent t-test for
continuous variables, chi-square test for categorical variables

In the multinomial logistic regression analysis, poor
nutritional status was associated with more than 1.5-fold and
3-fold higher risks of being prefrail and frail, respectively,
adjusting for covariates (Table 4). In men, poor nutritional
status exhibited a 1.8 times higher risk of prefrailty and more
than a 4 times higher risk of frailty, whereas in women, a nearly
3-fold higher risk of being frail was observed.

There was also a significant association between the
individual items of the MNA-SF and frailty, adjusting for
age (Table 5). Anorexia and weight loss, respectively, were
associated with more than 1.7-fold higher risk for being prefrail
and 4.7-fold higher risk of being frail. Stress or acute disease
was associated with more than 1.7-fold higher risk of being
prefrail. By gender, whereas anorexia and weight loss were
significantly associated with prefrail/frail in both men and

women, low body mass index was significantly associated with
more than 2-fold higher risk being frail in men only.

Discussion

This is the first nationwide study reporting a significant
association between frailty and nutritional status using MNA-
SF in community-dwelling older Korean adults. In the present
study, poor nutritional status was significantly associated with
both prefrailty and frailty. After adjusting for covariates, poor
nutritional status as defined by at risk of malnutrition and
malnutrition was positively associated with frailty. This agrees
with the reviews by Guigoz (1) Cereda (2), and Verlaan et al.
(3) that the risk of malnutrition in older adults increases with
the level of dependency.

In addition to the overall risk of malnutrition, individual
items of the MNA-SF were associated with frailty. Anorexia
significantly raised the odds of prefrailty and frailty. It has
been suggested that anorexia is an early risk factor of frailty
(28). Weight loss was found to be associated with frailty.
Unintentional weight loss, a component of Fried’s criteria, is a
well-known risk factor for frailty (29). Stress or acute disease
was significantly associated with prefrailty and marginally
associated with frailty.

The association between nutritional status and frailty was
more prominent in men than in women. This may be due to men
and women having different attitudes and behaviors toward
food (30, 31). Shopping for food and cooking are usually
done by the wife (32), with men reporting more difficulties in
preparing meals than women. The risk of malnutrition has also
been considered to be greater in men living alone than women
because of a decreased pleasure of eating, with a reduced food
intake (33, 34). In the individual items, whereas anorexia and
weight loss were significantly associated with prefrail/frail
in both men and women, body mass index was significantly
associated with frailty in men only. The association between
low grip strength and frailty was more prominent in men
(OR=20.6; 95% CI: 10.0-42.5) than in women (OR=14.3; 95%

Table 3
General characteristics of the participants according to frailty groups in the Korean Frailty and Aging Cohort Study (n=1473)

General characteristics Robust (n=601) Prefrail (n=714) Frail (n=158) p for trend*
Age (years) (SD) 753 (3.7) 76.3 (3.9) 784 (3.8) <0.001
Women (%) 42.1 57.8 69.0 <0.001
More than elementary school (%) 619 450 19.0 <0.001
Living alone (%) 18.6 283 342 <0.001
Comorbidity (%) 56.2 71.0 72.8 <0.001
SGDS-K (= 8 points) (%) 4.7 18.6 43.0 <0.001
MMSE-KC (points) (SD) 26.5 (2.6) 254 (3.2) 22.6 (4.1) <0.001
Poor nutrition® (%) 8.7 153 31.6 <0.001

SD: standard deviation; SGDS-K: Korean version of Short Form Geriatric Depression Scale (26); MMSE-KC: Mini-Mental State Examination in the Korean version of CERAD
Assessment Packet (27); a. Analysis of variance for continuous variables, trend test for categorical variables; b. At risk of malnutrition or malnutrition
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Table 4
Multinomial logistic regression analysis of nutritional status (MNA-SF) associated with prefrailty/frailty in the Korean Frailty
and Aging Cohort Study (n=1473)

Model 1* Model 2"
Prefrail Frail Prefrail Frail
OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Total (n=1473)

Poor versus normal® 1.93 1.35-2.74 5.09 3.22-8.04 1.59 1.09-2.32 3.30 1.96-5.54
Men (n=698)

Poor versus normal® 2.04 1.25-3.31 5.70 2.77-11.73 1.80 1.08-2.99 433 1.95-9.58
Women (n=775)

Poor versus normal® 1.89 1.12-3.21 5.03 2.67-9.49 1.41 0.81-2.47 2.78 1.36-5.68

MNA-SF: Mini Nutritional Assessment Short Form (22); OR: odds ratio; CI: confidence interval; a. Adjusted for age; b. Adjusted for age, gender, educational level, living alone, comor-
bidity, Korean version of Short Form Geriatric Depression Scale (26), and Mini-Mental State Examination in the Korean version of CERAD Assessment Packet (27); c¢. Poor (at risk of
malnutrition and malnutrition)

Table 5
Multinomial logistic regression analysis of MNA-SF items associated with prefrailty/frailty in the Korean Frailty and Aging
Cohort Study (n=1473)*

Prefrail Frail

OR 95% CI OR 95% CI
Total (n=1473)
..Moderate or severe anorexia 1.84 1.36-2.50 5.02 3.32-7.58
..Weight loss >1 kg/months or unknown 1.70 1.25-2.31 4.71 3.08-7.19
.Impaired mobility 0.76 0.11-5.46 441 0.67-28.99
..Stress or acute disease 1.71 1.11-2.64 1.84 0.96-3.55
..Neuropsychological problems 1.73 0.59-5.04 2.53 0.64-9.96
.BMI <23 kg/m? 0.90 0.71-1.14 1.14 0.78-1.67
Men (n=698)
..Moderate or severe anorexia 1.64 1.02-2.65 4.99 2.45-10.15
..Weight loss >1 kg/months or unknown 1.53 0.99-2.35 392 1.96-7.82
.Impaired mobility
..Stress or acute disease 1.94 0.97-3.89 1.68 0.45-6.25
..Neuropsychological problems 0.87 0.17-4.42 1.27 0.12-13.25
.BMI <23 kg/m?* 1.06 0.76-147 2.00 1.08-3.71
Women (n=775)
..Moderate or severe anorexia 1.71 1.13-2.57 4.00 2.36-6.78
..Weight loss >1 kg/months or unknown 191 1.21-3.02 5.57 3.13-9.93
.Impaired mobility 0.52 0.07-3.79 0.68 0.05-8.77
..Stress or acute disease 1.38 0.79-2.41 145 0.66-3.19
..Neuropsychological problems 245 0.51-11.71 3.62 0.56-23.25
.BMI <23 kg/m? 0.90 0.62-1.29 1.05 0.62-1.76

MNA-SF: Mini Nutritional Assessment Short Form (22); OR: odds ratio; CI: confidence interval; BMI: body mass index; a. Adjusted for age
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CI: 8.6-23.6), adjusted for age. Therefore, based on our results,
men with BMI > 23 might have greater muscle mass, thus being
less frail, while older women might have low muscle mass
irrespective of BMI.

This study has some limitations. First, generalization of
the study results may be limited because the sample selection
was not based on random sampling. However, the distribution
of the population characteristics between the national census
and the KFACS population was similar (data not shown).
Although the prevalence rates of frailty of the study population
were comparable to other studies (9, 35, 36), the prevalence
rates of overt malnutrition (0.8% versus 2-4%) and nutritional
risk (13.5% versus 19-28%) appeared somewhat lower than
those reported in the previous studies (1-3, 18). Second, our
study design was cross-sectional and thus does not guarantee
causality. Finally, the overlap of items between frailty
using Fried’s phenotype model and MNA may pose as a
limitation. Malnutrition and frailty has been found to be not
interchangeable: in a meta-analysis, 68% of the malnourished
was frail, whereas only 8.4% of the frail population was
malnourished (3). We also performed a sensitivity analysis
using 4 of the Fried’s criteria for frailty, excluding unintentional
weight loss. Although the strength of the association between
nutritional status and frailty was attenuated, the significance
remained (data not shown). In future research, using different
malnutrition screening tools (37) or definitions of frailty may
help elucidate this relationship.

In conclusion, there was a strong correlation between
nutritional status and frailty. MNA-SF may serve as a screening
tool for identifying those at risk of malnutrition who in turn
have an increased likelihood of prefrailty and frailty. Detection
of early signs of malnutrition and improvement in the overall
nutritional status might help to prevent frailty in late life. More
research is warranted to better comprehend the interdependency
between nutritional status and frailty, contributing to successful
management of the two geriatric conditions.
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