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Cancer Survivors with Low Hand Grip
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Korea National Health and Nutrition
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Department of Family Medicine, Inje University Haeundae Paik Hospital, Busan, Korea

Background: Cancer survivors experience decreased physical function and reduced muscle strength, which leads
to lower quality of life (QOL). The hand grip strength (HGS) can be a predictor of poor health-related QOL as a pa-
rameter of sarcopenia. The purpose of this study was to investigate the relationship between low HGS and QOL in
cancer survivors and healthy controls.

Methods: We analyzed 392 cancer survivors and 1,176 healthy controls from the Korea National Health and Nutri-
tion Examination Survey, 2014-2017. We defined low HGS as 2 standard deviation values for healthy young Korean
adults from a previous study. QOL was evaluated using the European Quality of Life Scale-Five Dimensions. A
complex sample logistic regression model was used to assess the relationship between each dimension of low HGS
and QOL.

Results: The odds ratios (ORs) for decreased QOL were significantly higher in male cancer survivors with low HGS
on self-care (OR, 8.51; 95% confidence interval [CI], 1.69-42.83) and usual activities (OR, 6.63; 95% CI, 1.22-36.03).
The ORs for problems in mobility (OR, 5.87; 95% CI, 2.04-16.91), usual activities (OR, 14.46; 95% CI, 3.84-54.44),
pain/discomfort (OR, 4.90; 95% CI, 2.00-12.01), and anxiety/depression (OR, 6.43; 95% CI, 2.16-19.12) were signifi-
cantly high in female cancer survivors with low HGS. However, healthy controls showed no significant relationship
between low HGS and QOL.

Conclusion: For cancer survivors, low HGS was associated with poor QOL in some domains. Strategies to increase
muscle strength must be considered to improve the QOL of cancer survivors.
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INTRODUCTION

The number of cancer survivors has been steadily increasing due to
the early detection of cancer, improvement in cancer treatment, and
aging of the population. As the survival of cancer survivors is increas-
ing, their quality of life (QOL) is becoming more important. Previous
studies have shown that cancer survivors have a lower QOL than
healthy subjects.” Factors that affect the QOL of cancer survivors in-
clude physical functioning, social functioning, emotional state, treat-
ment and complications of cancer, types of cancer, and accompanying
diseases.""” Some cancer survivors have poor physical function, which
is positively correlated with muscle strength.” Cancer is one of the
causes of secondary sarcopenia,® which increases the likelihood of
adverse outcomes, including falls, fractures, physical disability, and
mortality, which can contribute to a decreased QOL.*” The European
Working Group on Sarcopenia in Older People recommends hand
grip strength (HGS) measurements as a means of assessing low mus-
cle strength, which can be a predictor of poor health-related QOL (HR-
QOL) as a parameter of sarcopenia.”” HGS measurement is a simple
and non-invasive method to assess muscle strength.

Low HGS and sarcopenia were associated with reduced HR-QOL in
a cross-sectional study of community-dwelling older people.”? Another
study assessed the relationship between HGS and QOL in Korean men
and women over the age of 19 and found that people with low HGS
had poor QOL.” Studies have been conducted on the relationship be-
tween chronic diseases (diabetes, cardiovascular disease, chronic ob-
structive pulmonary disease, liver disease, etc.) and HGS or depression
and HGS in Korean populations.'”'¥ However, it is still controversial
whether the HGS of cancer survivors is lower than that of healthy peo-
ple since the relationship between HGS and QOL has rarely been eval-
uated for cancer survivors. A recent study found no difference between
the HGS of cancer survivors and healthy controls, but there was an as-
sociation between low HGS and poor QOL; as a limitation, the study
had a small sample size.” Furthermore, research on the impact of HGS
on HR-QOL in cancer survivors and healthy controls is still lacking.

Therefore, we used the data from the Korea National Health and
Nutrition Examination Survey (KNHNES) to identify differences in
HGS between cancer survivors and healthy controls. We also identi-
fied whether low HGS was associated with a decrease in QOL. We hy-
pothesized that cancer survivors would have lower HGS than healthy
controls, and low HGS would be related to poor QOL in both groups.

METHODS

1. Study Participants

This study was based on data collected from the KNHANES conducted
from 2014 to 2017. It is a nationwide representative cross-sectional
survey conducted by the Korea Centers for Disease Control and Pre-
vention (KCDC, now Korea Disease Control and Prevention Agency).
The participants of the KNHANES were selected using multistage

stratified cluster sampling based on sex, age, and geographic area.
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Among 24,821 adults aged =19 years who participated in the
NHANES, cancer survivors and healthy controls without a history of
cancer were selected. We excluded those with diseases that could pos-
sibly influence HGS, such as hypertension, diabetes mellitus, stroke,
angina, myocardial infarction, rheumatoid arthritis, osteoarthritis, or
depression (n=11,165). We also excluded those who did not have data
for HGS, nutrition, and European Quality of Life Scale-Five Dimen-
sions (EQ-5D) (n=531). A total of 10,634 individuals were included in
the study. Participants were then classified as cancer survivors if they
had ever been diagnosed with cancer by a physician. The types of can-
cer were classified as stomach, liver, colon, lung, breast, cervical, and
thyroid cancer. Patients with benign tumors, skin cancers, carcinoma
in situ, or cancers of unknown origin were excluded from the cancer
survivor group. As age and sex affected the incidence of cancer and
HGS, we performed case-control matching by randomly assigning
cancer survivors and healthy controls at a ratio of 1:3 by age and sex.
Finally, a total of 392 individuals were included in the cancer survivor
group, and 1,176 healthy controls were selected from the population
without cancer (n=10,242) (Figure 1). All participants provided in-
formed consent, and this study was approved by the KCDC Institu-
tional Review Board (2013-12EXP-03-5C, 2015-01-02-6C). For the
2016-2017 KNHANES data, Institutional Review Board approval was

not necessary because the study was carried out for public welfare.

2. Data Collection

The KNHANES consists of a health interview survey, health examina-
tion, and nutrition survey. The participants were asked to provide data
on sociodemographic factors, including age, sex, household income,
education, and number of family members. Based on the national me-
dian household income, household income was categorized into
quartiles: lowest (<25th percentile), medium-lowest (<49th percen-
tile), medium-highest (50th-74th percentile), and highest (>75th per-

KNHANES 2014-2017
Aged>19 years
(n=24,821)

Exclusion criteria

1) Those who had diseases* that can
> possibly influence HGS (n=11,165)
v 2) Those who did not have data for
Eligible population HGS, nutrition and EQ-5D (n=531)

(n=10,634)
v
Non-

cancer

(n=10,242)
Case-control matching with ratio of 1:3
v l_' by age and sex

Cancer Healthy

survivors | | controls
(n=392) | [(n=1,176)

Figure 1. Flowchart of participants throughout the study. KNHANES, Korea National
Health and Nutrition Examination Survey; HGS, hand grip strength; EQ-5D, European
Quality of Life Scale-Five Dimensions. *Hypertension, diabetes mellitus, stroke,
myocardial infarction, angina, rheumatoid arthritis, osteoarthritis, and depression.
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centile). Education level was classified as high school or university
graduate. The number of family members living with the patients were
recorded.

Lifestyle factors, including physical activity, alcohol consumption,
and smoking status were collected. Physical activity was evaluated us-
ing the Korean version of the Global Physical Activity Questionnaire.
Sufficient aerobic physical activity was defined as performing more
than 2.5 hours of moderate-intensity activity per week or more than
1.25 hours of high-intensity activity per week or mixing moderate-and
high-intensity physical activity (1 minute of high-intensity activity is
equivalent to 2 minutes of moderate-intensity activity). Sufficient re-
sistance exercise was defined as performing muscle-strengthening ex-
ercises for 2 days or more per week for the past 1 week. According to
the Korean Ministry of Health and Welfare, risk drinking was defined
as drinking more than 7 drinks for men and more than 5 drinks for

women at least once a month during the past year. Smoking status was

Table 1. Characteristics of cancer survivors and healthy controls (n=1,568)
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classified as non-smokers, who smoked less than five cigarettes in their
lifetime, ex-smokers, who smoked more than 5 cigarettes in their life-
time, and current smokers who currently smoke.

Height was measured using a stadiometer in a standing straight po-
sition with no shoes. Body weight was measured using a weighing
scale with light clothing and no shoes. Body mass index (BMI) was cal-
culated as the weight divided by the square of height (kg/m?). The nu-
trition survey was conducted through face-to-face interviews. Daily to-
tal energy (kcal) and protein (g) intake was estimated using 24-hour
recall and a food frequency questionnaire by a well-trained nutrition-
ist.

3. Hand Grip Strength
HGS was measured with a digital HGS dynamometer (T.K.K 5401;

Takei Scientific Instruments Co. Ltd., Tokyo, Japan) that measures be-
tween 5.0 kg and 100.0 kg of force with a precision of 0.1 kg. The mea-

Male (n=512) Female (n=1,056)
Characteristic Cancer survivors Healthy controls Cancer survivors Healthy controls
(n=128) (n=384) N (n=264) (n=792) N

Age () 59.47+1.87 58.97+0.88 0.801 51.40+0.73 50.42+0.46 0.254
Household income 0.489 0.460

Low 19.4 (3.8) 2152 9.0 (1.7) 10.5 (1.1)

Low-mid 27.8 (4.4) 20.8 (2. 23.7 (2.9 25.3(1.9)

Mid-high 24.0 (4.9 29.9 (2. 33.9(3.4) 28.3(1.8)

High 28.8 (5.3 27.8 (2. 33.4(3.6) 359122
Education

<High school graduate or less 66.5 (5.3) 61.8 (3.0) 0.431 67.1 (3.4) 65.4 (2.2) 0.665
Live alone 7.3(2.5) 9.2(1.6) 0.540 6.1(1.3) 6.1(0.8) 0.962
Cancer

Gastric cancer 36.2 (4.8) 9.9(2.1)

Liver cancer 4.4(1.8) 0.2(0.2)

Colon cancer 16.4 (3.6) 6.7 (1.8)

Breast cancer - 20.9 (2.9

Cervical cancer - 19.4(2.8)

Lung cancer 79@3.1) 1.3(0.8)

Thyroid cancer 6.0 (2.4) 31.3(3.2)

Others 35.6(5.1) 14.0 (2.4)
Time since diagnosis <5y 61.5(5.1) 57.8(3.4)
Aerobic physical activity 49.8 (5.3) 51.0 (3.0 0.843 54.13.9) 46.6 (2.1) 0.089
Resistance exercise >2 d/wk 27.2 (4.4 304 (2.7) 0.549 19.0 (2.7) 13.9 (1.4 0.082
Body mass index (kg/m?) 22.89+0.38 23.55+0.19 0.118 22.59+0.20 22.77+0.13 0.443
Total caloric intake (kcal/d) 2,092.97+109.65 2,255.56+82.50 0.224 1,706.54+52.97 1,771.44+30.69 0.305
Total protein intake (g/d) 79.36+6.45 85.25+8.31 0.572 60.09+2.02 62.86+1.31 0.253
At risk drinking* 38.6 (6.7) 50.4 (3.5) 0.132 19.2 (3.9 26.2(2.2) 0.140
Smoking 0.056 0.922

Current smoker 17.1(4.9) 30.3(2.9 4.0(1.4) 3.9(0.8)

Ex-smoker 60.3 (5.1) 48.8 (2.9 4.0(1.3) 4.6(0.9)

Non smoker 22.6 (4.6) 20.8 (2.3 92.0(1.9) 91.5(1.2
Hand grip strength in dominant hand (kg) 34.91+1.20 36.76+0.66 0.165 22.97+0.63 23.31+0.31 0.631
Subjects with low hand grip strength™ (%) 17.2 (3.6) 16.0 (2.0) 0.749 12.8 (2.6) 11.2(1.3) 0.569

Values are presented as estimated mean=+SE or estimated % (SE). P-values were for the complex samples cross tabulation for categorical variables and the complex samples
general linear model for continuous variables. A P-value of less 0.05 was considered as statistically significant.

SE, standard error.

*Risk drinking was defined as drinking more than 7 drinks for men and more than 5 drinks for women at least once a month during the past year. 'The cut off values were

28.9 kg in men and 16.8 kg in women.
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surements were performed three times for each hand alternately, and
the maximum grip strength of the dominant hand was used for the
analysis.

We defined low HGS as 2 standard deviation values below the val-
ues for healthy young Korean adults from a previous study because the
distribution of HGS varies according to many factors such as age, sex,
and ethnicity. The cut-off values were 28.9 kg for men and 16.8 kg for

women.'®

4. European Quality of Life Scale-Five Dimensions

The Korean version of the EQ-5D was used as an indicator of the HR-
QOL. The EQ-5D consists of five dimensions of health status: mobility,
self-care, usual activities, pain/discomfort, and anxiety/depression.
The mobility dimension evaluates an individual’s walking ability, and
the self-care dimension assesses the ability to wash or dress alone. The
usual activity dimension evaluates the ability to perform work, study,
housework, family, or leisure activities. The pain/discomfort and anxi-
ety/depression dimensions evaluated the level of pain, discomfort,
anxiety, or depression. The participants rated their level of severity for
each dimension using a three-level scale. Those who responded that
they were in the second level (having some problems) or third level
(having severe/extreme problems) were considered to have problems
because the number of respondents who rated their QOL as the third
level was very small. In addition to the five dimensions of the QOL sur-
veys, the EQ-5D index was used. The EQ-5D was conducted by the
KCDC in 2007, and the index was calculated by weighting each dimen-
sion. When the EQ-5D index is 1.000, it indicates optimal health state,
and the lower the EQ-5D, the poorer the HR-QOL.'®

5. Statistical Analysis

Data were expressed as the estimated meanztstandard error or esti-
mated percentage (standard error). We compared the demographic
and clinical characteristics between cancer survivors and healthy con-
trols using complex sample cross-tabulation for categorical variables
and complex samples general linear model for continuous variables.
Complex sample cross-tabulation was used to compare the HGS and

QOL between the two groups. The complex samples general linear

Table 2. Comparison of EQ-5D between cancer survivors and healthy controls
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model was used to check the difference in EQ-5D index between the
two groups. The complex samples logistic regression model was used
to assess the relationship between low HGS and each dimension of
QOL, including the interaction term of the HGS and cancer diagnosis
to confirm the joint effect. The odds ratio (OR) and corresponding 95%
confidence intervals (CIs) for decreased QOL were obtained after ad-
justing for age, BMI, household income, time to diagnosis, resistance
exercise, total caloric intake, and smoking status. Statistical analysis
was performed using IBM SPSS ver. 25.0 (IBM Corp., Armonk, NY,
USA). Statistical significance was set at P<0.05.

RESULTS

1. Basic Characteristics of the Participants

The basic characteristics of the cancer survivors and healthy controls
are presented in Table 1. No significant differences were found in
household income, education, living with some, performing aerobic
physical activity and resistance exercise, BMI, total caloric intake, total
protein intake, at-risk drinking, and smoking between the cancer sur-
vivors and healthy controls, for both men and women. The mean
dominant HGS values of cancer survivors and healthy controls were
34.91+1.20 kg and 36.76+0.66 kg, respectively, for men; and 22.97+0.63
kg and 23.31+0.31 kg, respectively, for women, showing no significant
difference.

The most common cancers were gastric cancer in men and thyroid
cancer in women. In cases where multiple cancers were diagnosed in
one individual, the time since diagnosis was assessed using the time of
the most recent diagnosis. The percentage of survivors diagnosed with

cancer within 5 years was 61.5% for men and 57.8% for women.

2. Quality of Life of Cancer Survivors and Healthy Controls

Table 2 shows the EQ-5D index for cancer survivors and healthy con-
trols. The EQ-5D index was found to be significantly lower in male
cancer survivors than in healthy controls. Self-care and usual activities
were significantly worse in male cancer survivors than in male healthy
controls. Usual activities and anxiety/depression were significantly

worse in female cancer survivors than in female healthy controls. The

Male (n=512) Female (n=1,056)
EQ-3D Cancer survivors Healthy controls Cancer survivors Healthy controls

(n=128) (n=384) P (n=264) (n=792) S
Mobility: have problems* 14.8 (3.4) 9.9(1.7) 0.153 79(1.9) 7.3(1.0) 0.784
Self-care: have problems* 5.7 (2.3 1.5 (0.6) 0.011 2209 1.7 (0.5) 0.611
Usual activities: have problems* 11.6 (3.6) 48(1.2) 0.023 75(1.9 2.9(0.6) 0.005
Pain/discomfort: have problems* 24.6 (4.6) 15.6 (2.2) 0.059 22.8 (2.9 20.7 (1.7) 0.537
Anxiety/depression: have problems* 8.3(2.9) 8.1(1.8) 0.952 14.3(2.9) 7.6(1.0 0.011
EQ-5D index 0.94+0.01 0.96+0.05 0.030 0.95+0.07 0.96+0.03 0.053

Values are presented as estimated % (SE) or estimated mean=SE.
EQ-5D, European Quality of Life Scale-Five Dimensions; SE, standard error.

*EQ-5D has a three-level scale for each dimension, and subjects who responded that they were in the second level (having some problems) or third level (having severe/

extreme problems) were considered as having problems.
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EQ-5D index was lower in female survivors than in healthy controls

with marginal significance (P=0.053).

3. Relationship between Low Hand Grip Strength and

Quality of Life
Table 3 presents the ORs and 95% Cls of decreased QOL by HGS for
men. In the crude analyses, the ORs for decreased QOL were signifi-
cantly higher in cancer survivors with low HGS on mobility and self-
care of the EQ-5D. The ORs for decreased QOL were significantly
higher in healthy controls with low HGS on mobility, self-care, usual
activities, and pain/discomfort dimensions of the EQ-5D. After adjust-
ing for age, BMI, household income, time to diagnosis, resistance exer-
cise, total caloric intake, and smoking, the ORs for problems in self-
care (OR, 8.51; 95% CI, 1.69-42.83) and problems with usual activities
(OR, 6.63; 95% ClI, 1.22-36.03) were found to be significantly high in
cancer survivors with low HGS. On the other hand, after adjusting for
covariates, the QOL of healthy controls was not related to low HGS in
any dimension. The joint effect of cancer diagnosis and HGS for each
dimension of QOL was not significant in men (all P for interaction
>0.05).

Table 4 shows the ORs and 95% ClIs of poor QOL according to HGS
for women. In the crude analyses, the ORs for decreased QOL were
significantly higher in cancer survivors with low HGS in all dimen-
sions. The ORs for problems in mobility (OR, 5.87; 95% CI, 2.04-16.91),
usual activities (OR, 14.46; 95% CI, 3.84-54.44), pain/discomfort (OR,
4.90; 95% CI, 2.00-12.01), and anxiety/depression (OR, 6.43; 95% CI,
2.16-19.12) were still significantly higher after adjusting for age, BMI,
household income, time to diagnosis, resistance exercise, total caloric
intake, and smoking. The QOL of female healthy controls did not show

Hyunji Kim, etal. ® Cancer Survivors with Low Hand Grip Strength Have at Risk of Decreased QOL

an association with low HGS at any dimension after adjusting for co-
variates. For women, the joint effect between cancer diagnosis and
HGS was significant for pain/discomfort (P for interaction=0.004) and
anxiety/depression (P for interaction=0.024), and marginally signifi-
cant for mobility (P for interaction=0.079) and usual activities (P for in-
teraction=0.061).

DISCUSSION

This nationwide Korean study confirmed that low HGS was signifi-
cantly associated with poor QOL in both male and female cancer sur-
vivors. Our results also demonstrated that there was no difference in
the mean HGS between cancer survivors and healthy controls, and no
significant relationship was found between HGS and QOL in healthy
controls.

Previous studies have compared muscle strength between cancer
survivors and the general population, and the results have been incon-
sistent.>'™" Qur research shows that the HGS of cancer survivors was
not different from that of healthy controls, as in some prior studies.”'
This implies that the muscle strength of cancer survivors is similar to
that of healthy subjects if their general health is in good condition.”

We found that cancer survivors had problems with QOL in various
domains compared to healthy controls. Pain/discomfort was most fre-
quently problematic area (response, “have problems”) for cancer sur-
vivors, as in previous studies.”**” Both male and female cancer survi-
vors had problems with usual activity compared to healthy controls.
Cancer-related symptoms such as anxiety, stress, depression, fatigue,
or pain, whether resulting from the disease itself or the adverse effects
of its treatment, are related to physical activity, which may affect the

Table 3. ORs and 95% Cls for decreased QOL in male cancer survivors and healthy controls with low HGS*

Cancer survivors (n=128)

Healthy controls (n=384)

EQ-5D Crude Multi-adjusted’ Crude Multi-adjusted! _ Plor
interaction
OR (95% Cl) P-value OR (95% ClI) P-value OR (95% ClI) P-value OR (95% ClI) P-value
Problem in mobility®
Normal HGS 1.00 1.00 1.00 1.00
Low HGS* 459 (1.41-1498) 0.012  2.09(0.61-7.16) 0.237 4.65(2.19-9.87) <0.001 1.78 (0.65-4.87)  0.260 0.905
Problem in self-care’
Normal HGS 1.00 1.00 1.00 1.00
Low HGS* 7.07 (1.30-38.59) 0.024  8.51(1.69-42.83) 0.010 13.53(1.56-117.14) 0.018 2.25(0.29-17.55) 0.438 0.643
Problem in usual activities®
Normal HGS 1.00 1.00 1.00 1.00
Low HGS* 3.70(0.91-15.11) 0.068  6.63 (1.22-36.03)  0.029 5.89 (2.11-16.45)  0.001 2.47 (0.56-10.87) 0.230 0.918
Pain/discomfort®
Normal HGS 1.00 1.00 1.00 1.00
Low HGS* 1.63 (0.51-5.17) 0.408  2.67 (0.90-8.00) 0.077 2.29 (1.14-4.62) 0.020 1.33(0.54-3.30) 0.532 0.923
Anxiety/depression®
Normal HGS 1.00 1.00 1.00 1.00C
Low HGS* 3.88(0.88-17.17) 0.074  2.73(0.44-17.14)  0.280 1.64 (0.62—4.30) 0.318  0.98(0.37-2.60)  0.962 0.482

OR, odds ratio; Cl, confidence interval; QOL, quality of life; HGS, hand grip strength; EQ-5D, European Quality of Life Scale-Five Dimensions.

*The cut-off value for low HGS was 28.9 kg in men. There were 102 men with normal HGS and 26 men with low HGS among cancer survivors. In the healthy controls, there
were 303 men with normal HGS and 81 men with low HGS. TAdjusted for age, body mass index, household income, time to diagnosis (excluded from healthy control group),
resistance exercise, total caloric intake, and smoking. *Interaction between cancer diagnosis and hand grip strength. SEQ-5D has a three-level scale for each dimension, and
subjects who responded that they were in the second level (having some problems) or third level (having severe/extreme problems) were considered as having problems.
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Table 4. ORs and 95% Cls for decreased QOL in female cancer survivors and healthy controls with low HGS*
Cancer survivors (n=264) Healthy controls (n=792)
EQ-5D Crude Multi-adjusted" Crude Multi-adjusted” ' ; f"F o
interaction
OR(95%C)  P-value OR(95%C)  P-value OR (95% Cl) P-value OR(95%Cl)  P-value

Problem in mobility®

Normal HGS 1.00 1.00 1.00 1.00

Low HGS* 7.00 (2.21-22.20)  0.001  5.87(2.04-16.91)  0.001  2.80 (1.45-5.44) 0.002 1.06 (0.50-2.22) 0.888  0.079
Problem in self-care’

Normal HGS 1.00 1.00 1.00 1.00

Low HGS* 7.01(1.24-39.52) 0.028 8.85(0.49-158.37) 0.138  4.61(1.50-14.20) 0.008 1.49 (0.26-8.46) 0.656  0.438
Problem in usual activities®

Normal HGS 1.00 1.00 1.00 1.00

Low HGS* 11.44 (3.43-38.18) <0.001 14.46 (3.84-54.44) <0.001  4.08 (1.64-10.15)  0.003 2.40(0.80-7.19) 0.117  0.061
Pain/discomfort®

Normal HGS 1.00 1.00 1.00 1.00

Low HGS* 453 (1.79-11.46) 0.001 4.90(2.00-12.01)  0.001  1.30(0.75-2.25) 0.354 1.20 (0.64-2.24)  0.571 0.004
Anxiety/depression®

Normal HGS 1.00 1.00 1.00 1.00

Low HGS* 6.87 (2.43-19.37) <0.001 6.43(2.16-19.12)  0.001  1.38 (0.68-2.81) 0.371 1.00 (0.45-2.23) 0998  0.024

OR, odds ratio; Cl, confidence interval; QOL, quality of life; HGS, hand grip strength; EQ-5D, European Quality of Life Scale-Five Dimensions.

*The cut-off value for low HGS was 16.8 kg women. There were 234 women with normal HGS and 30 women with low HGS among cancer survivors. In the healthy controls,
there were 693 women with normal HGS and 99 women with low HGS. *Adjusted for age, BMI, household income, time to diagnosis (excluded from healthy control group),
resistance exercise, total caloric intake, and smoking. *Interaction between cancer diagnosis and hand grip strength. SEQ-5D has a three-level scale for each dimension, and
subjects who responded that they were in the second level (having some problems) or third level (having severe/extreme problems) were considered as having problems.

usual activities.?? Unlike men, female cancer survivors experienced
anxiety/depression more than the healthy controls in this study. Breast
cancer survivors had a lower QOL than the general population in over-
all HR-QOL, where pain/discomfort and anxiety/depression lasted for
years.*?! Female cancer survivors seem to find it more difficult to re-
cover their QOL in the emotional domain.

In previous studies of a small number of cancer survivors, low HGS
was associated with poor QOL.>*"* A recent study using the KNHANES
showed that weak HGS was associated with impaired HR-QOL. How-
ever, it was unclear whether the results were specific to cancer survivors
or applicable to the general population since the study included only
cancer survivors.?) We directly compared cancer survivors with healthy
controls by case-control matching and checked the interaction be-
tween cancer diagnosis and HGS to determine whether low HGS has a
greater impact on QOL in cancer survivors than in healthy controls. As
a result, it was confirmed that cancer diagnosis affects the relationship
between HGS and QOL in women. Our results suggest that low muscle
strength can be a risk factor affecting the QOL of cancer survivors com-
pared to healthy controls. There was no significant difference in the
HGS between cancer survivors and healthy controls, but the scores for
the physical components of QOL, such as mobility and usual activities,
were lower in cancer survivors than in healthy controls. HGS is closely
correlated with leg muscle strength and provides a valid marker of limb
muscle strength.* Previous studies have shown that high knee muscle
strength is associated with an increased QOL.” Thus, the relationship
between low HGS and poor QOL seems to be stronger in vulnerable
populations such as cancer survivors and patients with chronic diseas-
es than in healthy people.”®'® Female cancer survivors with low HGS,

who had poor QOL in all domains except self-care in our study, can

also be considered vulnerable. A prior Korean cross-sectional study re-
ported that lower HGS was associated with poor QOL in healthy
adults.” However, the study included people with arthritis and depres-
sion, excluded cancer survivors, and adopted quartiles to define low
HGS cut-off values. Further research is needed to confirm which inter-
ventions are effective in improving the QOL of vulnerable populations
with weak muscle strength. Exercise should be an option for several in-
terventions, as resistance and aerobic exercise improve the QOL for
cancer survivors.” >

Our results should be interpreted in the context of several limita-
tions. The cross-sectional nature of the study did not prove a causal re-
lationship between HGS and QOL. Contrary to our hypothesis, cancer
survivors who already have a high QOL can have sufficient muscle
strength to maintain their physical functions and live independently.
Second, it is unclear whether the results of this study are due to cancer
itself, the effects of treatment, or the characteristics of survivors. We did
not have detailed medical information regarding the cancer stage and
therapeutic methods. Future studies with a prospective design com-
paring HGS and QOL before and after treatment may provide an an-
swer. More than half of cancer survivors were within 5 years of diagno-
sis, but it was not possible to distinguish whether they were under ac-
tive treatment or after treatment was completed at the time of the in-
vestigation. Finally, we did not analyze muscle mass or physical per-
formance to evaluate sarcopenia in cancer survivors.

Nevertheless, our results are meaningful because this was a large-
scale population-based study, and we conducted a case-control
matching analysis with case-control ratios of 1:3 by age and sex. We
applied strict inclusion criteria to exclude confounding variables that
could affect muscle strength and QOL. This study defined low HGS by

https://doi.org/10.4082/kjfm.20.0060
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using the cut-off values identified in a previous study of healthy young

Korean adults instead of using arbitrarily determined critera.'®

In conclusion, low HGS was closely related to poor QOL among Ko-

rean cancer survivors. In particular, female cancer survivors with low

HGS were at a risk of poor QOL in most domains. Muscle strength

evaluation with HGS can be a useful tool for identifying populations

vulnerable to poor QOL. Future research is needed to design various

interventions to increase muscle strength and improve the QOL of

cancer survivors.
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