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Abstract

Background: Interests between pain and frailty have been increasing in aging or aged societies. This study
aimed to identify the prevalence of pain and frailty and to find the influence of pain on frailty.

Methods: Subjects were selected with aged 65 yr or older among pooled Korea Health Panel data from 2009 to
2013. The prevalence of pain was determined by combining some pain and extreme pain and also, frailty was
defined when subjects had at least one of the following 6-domain frailty: physical inactivity, mobility reduction,
dependence of daily life, depression, multimorbidity, and disability.

Results: The prevalence of pain and frailty was 56.1% and 59.8%. It was significantly higher in female (66.1%
and 65.2%) and the oldest-old (69.4% and 71.8%). After adjusting for gender, age group, spouse, illiteracy, and
economic activity, odds ratios of frailty for some pain and extreme pain were 2.8 (95% CI 2.6-3.0) and 10.5
(95% CI 8.0-13.8) in total subjects. The odds ratios of each 6-domain frailty for some and extreme pain were
also significant. Among them, mobility reduction was 5.1 (95% CI 4.5-5.8) and 16.5 (95% CI 13.6-20.1), and
dependence of daily life was 3.9 (95% CI 3.5-4.5) and 12.4 (95% CI 10.2-15.1).

Conclusion: Among the elderly, prevalence of frailty (59.8%) was somewhat higher than that of pain (56.1%).
Female and oldest-old had higher prevalence of pain and frailty. In addition, some pain and extreme pain had a
decisive influence on frailty and each 6-domain frailty. Therefore, pain control is essential to prevent or manage
frailty.
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Introduction

Along with aging trend in most countries, inter-
ests in pain and frailty have been increasing.
Healthy aging is not just a disease-free state, but
also a state without frailty in the physical and
mental functions. Traditionally, old people are 65
yr or older. They usually have characteristics of
daily life limitations, multimorbidity, pain, and
poly-pharmacy (1-4). They finally required social
intervention to manage their pain and frailty.

Pain brings frailty by various mechanisms (5). It
can limit daily life in the workplace and home,
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and reduce physical mobility. So, pain is used as
an indicator to measure the quality of life (4).
Studies suggested 25% to 50% of dwelling elders
had pain (6-8). Especially in the eldetly popula-
tion, pain linked to frailty, and old people who
already have chronic pain may become vulnerable
to frailty (9, 10).

Frailty refers to the interaction of physiological
capabilities with medical conditions (11). The de-
pendence is increased due to the degradation of
function and restriction of homeostasis (12). In

Available at:  http://ijph.tums.ac.ir



http://ijph.tums.ac.ir/

Shin: The Influence of Pain on Frailty among the Elderly ...

addition, it is not only to speed up illness, but
also to develop complex syndromes such as low
physical function, loss of independence, and the
increase of depression (13, 14). The prevalence of
frailty among the elderly in the community varied
from 4.0% to 59.1% (15).

The previous study identified frailty through var-
ious factors. It was measured 5-domain of physi-
cal phenotype: weight loss, exhaustion, slowness,
low activity level, and weakness (16). Another
study measured the frailty index by means of the
scale of various failures: disabilities, symptoms
and signs, and diseases (17). In the other study,
frailty was scored by cognitive functions, moods,
communication, mobility, balance, intestinal and
bladder functions, nutrition, overall functions,
social factors, and accompanying diseases (18).
Recently, the definition of frailty also includes
psychological and sociological factors, and physi-
cal factors (19, 20).

In most Asia countries, managing pain and frailty
is important in terms of new health policy devel-
opment because there would be facing the aging
of the baby boomers’ generation. However, few
studies have identified not only the relationship
between pain and frailty but also the prevalence
of them in the elderly, especially in Korea. There-
fore, this study aimed to investigate the preva-
lence of pain and frailty and to determine the in-
fluence of pain on frailty and 6-domain frailty.

Materials and Methods

Design

This study was a cross-sectional epidemiological
study using five years of Korea Health Panel
(KHP) pooled data in which the pain variable
was continuously investigated from 2009 to 2013.

Subjects

Subjects were 13,484 people aged 65 yr or older
out of 58,151 surveyed by the interviewer of
KHP over the 5-year from 2009 to 2013. Among
them, males were 5,833 (43.3%) and females were
7,651 (56.7%), and the young-olds (65-74 yr old)
were 9,092 (67.4%), the middle-olds (75-84 yr
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old) were 3,980 (29.5%), and the oldest-olds (85
yr or older) were 412 (3.1%).

Data

This study used data (beta version 1.4) from the
KHP jointly organized by the Korea Institute for
Health and Social Affairs (KIHASA) and the Na-
tional Health Insurance Corporation. The KHP
is a government-approved statistical survey that

can represent Koreans. This data was approved
from the IRB (KIHASA IRB No. 2016-01).

Variables

The major variables used in this study were pain,
frailty, 6-domain frailty and demo-socioeconomic
characteristics as covariates. Explanations are as
follows.

Pain

To find out the presence of pain, the KHP
survey asked, "What do you think about your
pain or discomfort today?' Respondents said
‘no’, ‘some’, and ‘extreme’ pain. In this study,
the prevalence of pain included some pain and
extreme pain.

Frailty and Six-domain frailty

The author selected the 6-domain frailty: physical
inactivity, mobility reduction, the dependence of
daily life, depression, multimorbidity, and disabil-
ity (16-20). Each 6-domain frailty was rated ‘yes’
and ‘no’, and if they had at least one ‘yes’, the
author defined it as frailty.

- Physical inactivity was identified
as 'yes' when subjects did not do strenu-
ous activity nor a little breathless activi-
ty, and nor walking for at least 10 min.

- Mobility reduction was identified
as 'yes' when the subject was lying down
all day due to illness or was restricted
from work, social activities, leisure, and
family activities in last month.

- Dependence of daily life was di-
vided into 'yes' if there are physical and
mental problems that require help from
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others for at least three months. Exam-
ples include meal preparation, outings,
transportation use, buying things, man-
aging money, medicine, phone dialing,
dressing, laundry, bathing, bathroom
use, and urination and defecation.

- Multimorbidity was a case in
which have six or more chronic diseases
needed care one year or more. For ex-
ample, hypertension, diabetes,
dyslipidemia, arthritis, tuberculosis, is-
chemic heart disease, cerebrovascular
disease, and other chronic diseases.

- Depression was divided into 'yes'
if there are one or more of the following
three cases in the last year. The first case
was that the person felt sad or unhappy
for two or more consecutive weeks. The
second case was that the person wanted
to die. The third case was that the per-
son used anti-depressants, tranquilizers,
ot sleeping pills for the relief of depres-
sion, insomnia or stress.

- Disability was classified as 'yes'
when there was one or more registered
disability according to Korea Disability
Act, including body, brain lesions, vi-
sion, hearing, language, kidneys, heart,
respiratory-organ, and liver after exclud-
ing three congenital disability (intellectu-
al, developmental, and mental disability).

Demo-socioeconomic status

This study classified the age group as young-old
(65-74 yr old), middle-old (75-84 yr old), and the
oldest-old (85 yr or older). Demo-socioeconomic
variables such as gender, education, economic
activity, and marital status were used as covariates.
Illiteracy was a case of an uneducated and unable
to read texts. Literacy was not only a case of pri-
mary school or higher but also able to read the
text. The economic activity was divided into ‘yes’
(presence) and ‘no’ (absence). A spouse was a
case of married, including a true marriage, while
no spouse was a case of separated, bereavement,
missing, and divorced.
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Data analysis

The prevalence of pain, frailty, and each 6-
domain frailty were identified by chi-square, and
the influence of pain on frailty and on each 6-
domain frailty was investigated by multiple lo-
gistic regression model. Covariates such as gen-
der, age group, spouse, literacy, and economic
activity were put in each model. SAS 9.4 (SAS
Institute Inc., Cary, NC, USA) was used for anal-
ysis after excluding missing values for each varia-
ble. All significant tests were two-tailed and in-
terpreted significant when the P-value was less
than 0.05.

Results

The prevalence of pain and frailty by gen-
der

Subjects were 13,484 people; 43.3% male and
56.7% female; 67.4% young-old, 29.5% middle-
old and 3.1% the oldest-old. The prevalence of
pain was 56.1%, among them, some pain was
51.4% and of extreme pain was 4.7%.

The prevalence of frailty was 59.8%. In each 06-
domain frailty, the physical inactivity was 20.3%,
mobility reduction 18.0%, the dependence of dai-
ly life 18.3%, depression 20.2%, multimorbidity
21.5%, and disability 14.8% (Table 1).

The prevalence of pain and frailty by age
group

The prevalence of pain and frailty was higher in
the oldest-old (69.4% and 71.8%) than others
(P<0.0001). Nevertheless, extreme pain was
higher in middle-old (6.8%) than others
(P<0.0001).

Among 6-domain frailty, the prevalence of physi-
cal inactivity, mobility reduction, and the depend-
ence of daily life were high in the order of oldest-
old, middle-old, and young-old. However, the
prevalence of multimorbidity and depression
were high in the order of middle-old, young-old,
and the oldest-old (P<0.0001) (Table 2).
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Table 1: The prevalence of pain and frailty by gender

Classification Total Male Female Xeort  Pvalue
Total 13,484 (100) 5,833 (100) 7,651 (100)
Age group Young-old (65-74 yr) 9,092 (67.4) 4,039 (69.2) 5,053 (66.0) 18.7 <0.0001
Middle-old (75-84 yr) 3980 (29.5) 1,643 (28.2) 2,337 (30.6)
The oldest-old (>=85yr) 412 (3.1) 151 (2.6) 261 (3.4
Age Mean *+ SD 72.5+5.5 723154 72.7+5.6 -4.65 <0.0001
No Spouse 4316 (32.0) 504 8.6) 3,812 (49.8) 2,579.30 <0.0001
Illiteracy 942 (7.0 80 (1.4 862  (11.3) 498.7 <0.0001
Economic activity 4,987 (37.0) 2,734 (46.9) 2,253 (29.5) 431.1 <0.0001
Pain Total 7,570  (56.1) 2,517 (43.1) 5,053 (66.1) 708.1 <0.0001
Some 6,933 (51.4) 2,328 (39.9) 4,605 (60.2)
Extreme 637 “4.7) 189 (3.2) 448 (5.9)
Frailty At least one 8,057 (59.8) 3,063 (52.5) 4,994 (65.2) 2241 <0.0001
among 6-domain frailty
Six-domain Physical inactivity 2,735 (20.3) 968 (16.6) 1,767 (23.1) 86.5 <0.0001
of frailty Mobility reduction 2 2,425 (18.0) 832 (14.3) 1,593 (20.8) 96.4 <0.0001
Dependence of daily life 3 2,468 (18.3) 851 (14.6) 1,617 (21.1) 94.8 <0.0001
Depression 4 2,726 (20.2) 893 (15.3) 1,833 (24.0) 153.5 <0.0001
Multimorbidity 2 2,894 (21.5) 886 (15.2) 2,008 (26.2) 240 <0.0001
Disability ¢ 1,994  (14.8) 993 (17.0) 1,001 (13.1) 40.8 <0.0001
) Lack of walking, and of moderate and strenuous physical activity
2) Restricted activity, such as lying down or absence from work by disease or injury
3 Three months or more of assistance from others in daily life and physical activities
4 Depression, sadness, thoughts of suicide, or taking antidepressants
% Having six or more chronic diseases
% Registered disabled person except for intellectual, developmental and mental disability
Table 2: The prevalence of pain and frailty by age group
Classification Young-old Middle-old  The oldest-old Xort P value
Total 9,092  (100.0) 3980 (100.0) 412 (100.0) 18.7  <0.0001
Gender Male 4,039 (444 1,643 (41.3) 151 (36.7)
Female 5,053 (65.6) 2,337 (58.7) 261 (63.4)
Age Mean * SD 69.412.8 78.1£2.6 87.6£2.6 208034  <0.0001
No spouse 2,243 (24.77) 1,785 (44.9) 288 (69.9) 798.4  <0.0001
Tlliteracy 402 (4.4 429 (10.8) 111 (26.9) 432.6  <0.0001
Economic activity 3,982  (43.8) 976 (24.5) 29 (7.0 604.8  <0.0001
Pain Some or Extreme 4741 (52.2) 2,543  (63.9) 286 (69.4) 2125 <0.0001
Type of Pain Some 4398 (484 2272 (57.1) 263 (63.8)
Extreme 343 (3.8) 271 (6.8) 23 (5.6)
Frailty At least one among 5008 (55.1) 2,753 (69.1) 296 (71.8) 2543 <0.0001
6-domain frailty
Six domain Physical inactivity ! 1,522 (16.7) 1,055 (26.5) 158 (38.4) 249.1  <0.0001
of frailty Mobility reduction 2 1,367  (15.0) 945 (23.7) 113 (27.4) 168.0  <0.0001
Dependence of dailylifed 751 (8.3) 789  (19.8) 140 (34.0) 519.9  <0.0001
Deptession ¥ 1,720 (18.9) 931 (23.4) 75 (18.2) 354  <0.0001
Multimorbidity % 1,761  (19.4) 1,071 (26.9) 62 (15.1) 103.8  <0.0001
Disability 9 1330  (14.6) 615 (15.5) 49 (11.9) 4.3 0.12
) Lack of walking, and of moderate and strenuous physical activity
2 Restricted activity, such as lying down or absence from work by disease or injury
3 Three months or more of assistance from others in daily life and physical activities
4 Depression, sadness, thoughts of suicide, or taking antidepressants
% Having six or more chronic diseases
9 Registered disabled person except for intellectual, developmental and mental disability
Available at:  http://ijph.tums.ac.ir 2395
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Influence of pain on frailty young-olds and middle-olds. However, in the case
The odds ratios (ORs) of frailty for some pain and of the oldest-olds, the OR of frailty could not be
extreme pain were significantly higher than for no calculated because all of them had extreme pain
pain in total subjects, in males, in females, and in (Table 3).

Table 3: The odds ratios of some or extreme pain on frailty by multiple logistic regression model

Variables Ref. Odds ratios of fiailty (95% Confidence interval)
Total Male Female  Young-old Middle-old Oldest-old
n=8§057 n=3,063 n=4,994  n=5008 n=2,753 n=296
Gender Female Male 1.2 - - 1.1 1.2 1.6
(1.1-1.3) (1.1-1.3) (1.0-1.5) (0.8-3.1)
Age group Middle-old Young-old 1.5 1.5 1.5 - - -
(1.3-1.6)  (1.3-1.6) (1.4-1.7)
The oldest-old 1.4 1.1 1.7 - - -
(11-1.7)  (0.8-1.4)  (1.3-2.3)
Spouse No Yes 12 1.4 1.1 12 1.0 1.0
(11-1.3) (1.2-1.8)  (1.0-1.2) 1.1-14) 0.9-1.2) 0.5-1.9)
Illiteracy Yes No 1.4 1.6 13 12 1.6 1.6
(11-1.6)  (1.0-27) (1.1-1.6) (0.9-1.5) (1.2-2.1) (0.9-2,9)
Economic activi-  No Yes 1.4 1.4 1.4 1.3 1.5 3.0
ty (13-1.5) (1.3-1.6) (1.2-1.5) (1.2-1.5) (1.3-1.8) (1.3-6.9)
Pain Some No 2.8 2.8 2.8 2.7 3.0 3.1
(2.6-3.0)  (2.6-3.2) (2.5-3.1) (2.5-3.0) (2.6-3.5) (1.9-5.0)
Extreme No 10.5 12.9 9.4 10.2 10.4 -0

(8.0-13.8) (7.921.1) (6.8-13.1)  (7.3-43)  (6.1-16.7)

D OR of extreme pain could not be calculated because all the oldest-old (n=23) had extreme pain

The influence of pain on each 6-domain frailty bidity significantly higher when there was some
ORs of physical inactivity, mobility reduction, de- pain and severe pain than when there was no pain
pendence of daily life, depression, and multimor- (Table 4).

Table 4: The odds ratios of some and extreme pain on each 6-domain frailty by multiple logistic regression model

Classification Ref Od(ds ratio of each 6-domain frailty (95% Confidence interval)
Physical inactivi- Mobility Dependence  Depression  Multimorbidity®  Disability

12 reduction? of daily life? 9 n=2,894 9
n=2,735 n=2,425 n=2,468 n=2,726 n=1,994

Gender Female Male 13 0.9 0.9 12 1.6 0.5
(1.2-1.5) (0.8-1.1) (0.8-1.1) (1.1-1.3) (1.4-1.8) (0.5-0.6)

Age group Middle-old ~ Young- 1.7 1.3 2.0 1.0 1.3 0.8
old (1.5-1.8) (1.2-1.4) (1.8-2.3) (0.9-1.1) (1.2-1.4) (0.8-0.9)

The oldest- 2.8 13 3.9 0.6 0.6 0.5
old (2.2-3.5) (1.0-1.7) (3.1-4.9) (0.5-0.8) (0.4-0.7) 0.4-0.7)

Spouse No Yes 0.9 1.2 1.1 1.3 1.0 1.1
(0.8-1.0) (1.1-1.3) (0.9-1.2) (1.2-1.4) (0.9-1.1) (1.0-1.3)

Illiteracy Yes No 14 13 2.6 0.9 0.7 12
(1.2-1.6) (1.1-1.5) (2.3-3.1) (0.8-1.1) (0.6-0.8) (1.0-1.5)

Economic No Yes 1.0 1.7 1.4 15 1.8 1.9
activity (0.9-1.1) (1.5-1.9) (1.2-1.5) (1.3-1.6) (1.6-2.0) (1.7-2.1)

Pain Some No 1.7 5.1 3.9 2.4 2.1 1.9
(1.6-1.9) (4.5-5.8) (3.5-4.5) (2.2-2.7) (1.9-2.3) (1.7-2.2)

Extreme No 4.7 16.5 12.4 5.6 3.5 4.1
(3.9-5.6) (13.6-20.1) (10.2-15.1) (4.7-6.7) (2.9-4.2) (3.3-4.9)

D Lack of walking, and of moderate and strenuous physical activity

Restricted activity, such as lying down or absence from work by disease or injury

Three months or more of assistance from others in daily life and physical activities

Depression, sadness, thoughts of suicide, or taking antidepressants

% Having six or more chronic diseases // 9 Registered disabled person except for intellectual, developmental and mental disability

)
2)
3)
4
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Discussion

To know the prevalence of pain and frailty is im-
portant along with the rapid increase of the elder-
ly population. In 2018, the proportion of elderly
aged 65 or older in Korea was 14.8%, and from
9.3% to 21.9% depending on the area (21). This
study used KHP to identify the prevalence of
pain and frailty of the elderly in Korea. As a re-
sult, the prevalence of pain and frailty was 56.1%
and 59.8% among aged 65 or older Koreans. The
prevalence of pain was somewhat lower than that
of frailty. However, the pain is possible to under-
report due to a misconception that pain is a nor-
mal process along with age and due to the in-
creased threshold of pain perception (8, 9).

Other studies suggested that 25% to 50% of the
elderly have pain (6-8). The prevalence of frailty
varied to 4.0%-59.1% (15). However, there was a
limit to the comparison because tools of each
study were not the same to measure pain and
frailty. For example, although the prevalence of
pain was 56.1% in this study, the prevalence of
some pain was 51.4%, and extreme pain was only
4.7%. In addition, the prevalence of each 6-
domain frailty was 20.3% in physical inactivity;
18.0% in mobility reduction; 18.3% in the de-
pendence of daily life; 20.2% in depression;
21.5% in multimorbidity; and 14.8% in disability.
These results have shown that health policy for
frailty will be important more and more for pre-
paring aged society.

It is necessary to find gender disparity of pain
and frailty in terms of health policy. The preva-
lence of pain and frailty was higher in female be-
cause of differences in physiology, mental and
social factors (15, 22). In this study, the preva-
lence of pain and frailty was significantly higher
in female (66.1% and 65.2%) than male (43.1%
and 52.5%) (P<0.0001). In addition, among 6-
domain frailty, 5-domain was higher in female
than male: physical inactivity (23.1% vs. 16.6%);
mobility reduction (20.8% vs. 14.3%); the daily
life dependence (21.1% vs. 14.6%); depression
(24.0% vs. 15.3%); multimorbidity (26.2% vs.
15.2%). Nevertheless, disability was higher in
male (17.0%) than female (13.1%) (P<0.0001).
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The prevalence of pain and frailty were higher
with an increase in age (22). Even in this study,
the higher the age group, the higher the preva-
lence of pain and frailty: in the oldest-old (69.4%
and 71.8%); in middle-old (63.9% and 69.1%); in
young-old (52.2% and 55.1%). Among 6-domain
frailty, the prevalence of 3-domain frailty was
high in the order of the oldest-old, middle-old,
and young-old: In physical inactivity (38.4% vs.
26.5% vs. 16.7%); in mobility reduction (27.4%
vs. 23.7% vs. 15.0%); in the dependence of daily
life (34.0% vs. 19.8% vs. 8.3%). However, the
prevalence of depression (23.4% vs. 18.9% vs.
18.2%) and multimorbidity (26.9% vs. 19.4% vs.
15.1%) were high in the order of middle-old,
young-old, and the oldest-old (P<0.0001).

The pain brought frailty (10, 11, 22), which was
caused by interactions with physiological capabili-
ties, and medical conditions (11, 23). In this
study, the significant ORs of frailty were 2.8 for
some pain and 10.5 for extreme pain. In addition,
the ORs of frailty were significantly higher when
there was no spouse, illiteracy, and no economic
activity. These results show that pain and compre-
hensive views such as marital, educational, and
economic status are needed to manage frailty.
Although the prevalence of pain and frailty was
higher in females, the influence of pain on frailty
was significant in both males and females in this
study: the ORs of frailty for some pain were 2.8
in males as well as females; the ORs of frailty for
extreme pain were 12.9 in males and 9.4 in fe-
males. By age group, the significant ORs of frailty
for some pain were 2.7 in young-olds, 3.0 in mid-
dle-olds, and 3.1 in the oldest-olds; those for ex-
treme pain were 10.2 in young-olds, 10.4 in mid-
dle-olds.

In other studies, pain was related to the frailty of
mobility limitations, increased dependency, anxie-
ty, and depression (10, 24). Even in this study,
the influence of pain on each 6-domain frailty
were identified. The significant ORs of 6-domain
frailty for some pain and extreme pain were 1.7
and 4.7 in physical inactivity; 5.1 and 16.5 in mo-
bility reduction; 3.9 and 12.4 in the dependence
of daily life; 2.4 and 5.6 in depression; 2.1 and 3.5
in multimorbidity; 1.9 and 4.1 in disability.
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To sum up, first, the prevalence of pain and frail-
ty were 56.1% and 59.8% in the elderly popula-
tion in Korea. Pain and frailty prevalence were
higher in female, and in the oldest-old. It was in
line with previous studies (6-8, 15-22). However,
it is difficult to make a clear comparison because
the measuring instruments of pain and frailty vary
from study to study. Second, the significant vari-
ables affecting frailty were no spouse, illiteracy,
non-economic activity, and the pain. Among
them, the pain had the highest influence on frail-
ty; the OR 2.8 in some pain and the OR 10.5 in
extreme pain. Third, the influence of pain on
frailty was in both genders, all age groups, and
each 6-domain frailty. In addition, extreme pain
had more affected frailty than some pain. Thus,
managing frailty requires a multidimensional as-
pect, but pain control will need to be considered
as a priority goal.

The limitations and significance of this study
were as follows. The first, this study was a cross-
sectional analysis by pooled 5-year KHP. There-
fore, this study was not able to explain the causal
relationship between pain and frailty. However, it
was a meaningful result based on KHP for 5-year
using the same survey tools. Second, this study
was not an investigation using the only frailty-
measuring tool, so comparison with preceding
research was not easy. In fact, in prior studies, the
concept of frailty was diverse and measurement
was not standard practice (19, 20). However, it is
efficient to identify the characteristics of pain
and frailty through secondary big data.

Conclusion

In the age of 65 or older, the prevalence of frailty
(59.8%) was somewhat higher than pain (56.1%).
The prevalence of pain and frailty were signifi-
cantly higher in female (66.1% and 65.2%), and
the oldest-old (69.4% and 71.8%). Also, some
pain and extreme pain had a decisive influence on
frailty in total subjects, both genders, all age
group, and on each 6-domain. In addition, the
more serious pain had the more influential on

2398

frailty. Therefore, pain control is essential to pre-
vent or manage frailty.
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