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Objective: There have been studies exploring the association between handgrip and depres-
sion among community-dwelling adults; however, evidence for this association among 
hospitalized older adults is scarce. We aimed to use a larger-scale population from multiple 
centers to explore the association between low handgrip strength and depression.
Methods: This was a cross-sectional study that included hospitalized patients aged 65 years 
or older from different hospitals in China. Depression was assessed by a short-form Chinese 
Geriatric Depression Scale (GDS-15) with a cutoff value of 5 points or more. Dominant hand 
handgrip strength was assessed by a dynamometer. A generalized additive model and 
multivariable regression analysis were conducted.
Results: There were 9,368 participants, with an average age of 72.4 (SD=5.7) in the final 
analysis. The prevalence of low handgrip strength and depressive symptoms among older 
Chinese hospitalized patients was 50.3% and 16.3%, respectively. There seemed to be 
a nonlinear relationship between handgrip strength and depression, and curve fitting and 
threshold analyses indicated that when handgrip strength was less than 35.6 kg, the depres-
sion risk decreased significantly with increasing handgrip strength. However, this association 
between handgrip strength and depression was not significant when the handgrip strength 
was greater than 35.6 kg. In addition, after adjusting for potential confounders, older patients 
with low handgrip strength had an increased risk of depression compared to those with 
normal handgrip strength (OR=1.46; 95% CI=1.27–1.68). The subgroup analysis found the 
results were unchanged.
Conclusion: Our study indicates that low handgrip strength was associated with a higher 
risk of depression among older Chinese hospitalized patients, implying that early patient 
screening for handgrip strength and initiating effective intervention programs, such as 
resistance training and nutritional supplements, could be helpful for older patients.
Keywords: handgrip strength, depression, hospitalized, older adults

Introduction
Depression is a major public health issue worldwide. According to World Health 
Organization statistics, the number of depression cases was approximately 
300 million, with an approximately 18% increase from 2005 to 2015.1 The number 
of cases among older adults will increase sharply as a result of aging societies 
worldwide. Previous studies have found that individuals with depression are at 
increased risk of adverse outcomes, lower quality of life,2 major complications,3 

risk of suicide,4 and mortality,5 bringing about a large burden for society. Thus, 
identifying those at risk of depression and the management of depression are 
essential.
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Apart from all of the risk factors for depression, includ-
ing genetics, serious illness, social factors, medication and 
lifestyle,6 muscle strength has become a research hotspot.7 

Several studies have reported that muscle strength can 
secrete myokines, which are associated with the develop-
ment of depression.8,9 Furthermore, muscle strength is 
a core component for maintaining function, which is clo-
sely associated with physical activity.10 Studies have con-
firmed that when patients participate in physical activity, it 
can reduce the risk of depression.11 Thus, there seems to 
be a relationship between muscle strength and depression. 
Handgrip strength is a simple and valid parameter that can 
reflect overall muscle strength and is widely used in the 
clinical setting.12 To date, the association between hand-
grip strength and depression has been widely explored. 
Many cross-sectional studies have found that adults with 
low handgrip strength were at increased risk of 
depression.13–16 Furthermore, three prospective cohort stu-
dies conducted in different countries have also reported 
similar results: high handgrip strength can reduce the risk 
of depression.17–19 Meanwhile, a recent meta-analysis 
showed that muscle strength has a positive impact on 
reducing depression, with a pooled OR of 0.85 (95% CI: 
0.80–0.89).7

However, most of the abovementioned studies were 
community-based or population-based. In fact, patients 
living in hospitals also suffer from depression, with 
a prevalence ranging from 5% to 60% and a median of 
33% because of multiple comorbidities or long-term treat-
ment, leading to more possibilities for developing adverse 
clinical outcomes.20 Therefore, the relationship between 
handgrip strength and depression is worth exploring. 
Furthermore, some geriatric syndromes, such as frailty, 
cognitive impairment and malnutrition, were reported to 
be associated with depression.21 A meta-analysis found 
that frailty increased the risk of depression, with 
a pooled OR of 1.90 (95% CI: 1.55–2.32).22 However, 
these important confounding factors were seldom adjusted 
in previous studies, which might have overestimated the 
relationship between handgrip strength and depression. 
Accordingly, in a larger participant study from multiple 
centers, the object of our study was to explore the relation-
ship between handgrip strength and depression among 
hospitalized patients when adjusting completed variables. 
Furthermore, we also reported this relationship when using 
low handgrip strength with the following cutoff values 
(male <28 kg and female <18 kg) based on the Asian 
group of sarcopenias.23 We hypothesize that older 

inpatients with low handgrip strength were associated 
with a higher risk of depression among older Chinese 
hospitalized patients. We believe that our findings could 
contribute new evidence to this important issue.

Materials and Methods
Study Population and Sampling Method
This study focused on hospitalized older patients from six 
tertiary class hospitals in China. The sampling method 
consisted of two stages, with simple random sampling 
representative of the Chinese population, which has been 
reported elsewhere.24 The inclusion criteria were as fol-
lows: age ≥65 years old and hospitalized patients. We 
excluded participants who had endured long-term consis-
tent unconsciousness and those who did not provide 
informed consent. Ethical approval was assessed and 
obtained by the review board of Peking Union Medical 
College Hospital with the number S-K540. In addition, all 
patients signed this written informed consent form when 
they agreed to participate in the study.

Our study was analyzed using baseline data and was 
conducted between October 2018 and February 2019. 
During this period, we initially enrolled 9,996 older parti-
cipants from six hospitals. Participants completed 
a questionnaire that consisted of sociodemographic data, 
lifestyle factors, living ability and geriatric syndromes. We 
also collected disease history and anthropometric para-
meters, such as height, weight, and handgrip strength. 
For the purpose of our study, we excluded 682 patients 
who were unable to complete the handgrip strength and 
depression assessment.

Measurement
Assessment of Handgrip Strength
Trained nurses assisted participants in measuring handgrip 
strength. First, each nurse charged with collecting the data 
had attended a standard training program to ensure con-
sistent quality. There were two ways for participants to 
measure handgrip strength using their dominant hand. 
Patients initially sat in a chair to keep their upper body 
straight with their elbow bending 90° and then used their 
dominant hand to squeeze the dynamometer as hard as 
possible. Patients were asked to squeeze twice, recording 
the maximum number as the final data. Patients needing 
bedrest were asked to lie down on the bed, their elbow 
bending 30°, maintaining the lowest position supported by 
the bed, squeezing with the most strength possible, and 
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recording the maximum number. According to the criteria 
of Asian Working Group for Sarcopenia, low handgrip 
strength is defined as <28 kg for men and <18 kg for 
women.23

Assessment of Depressive Symptoms
A short-form Chinese Geriatric Depression Scale (GDS- 
15) was adopted to assess the depressive symptoms of 
hospitalized older patients.25 This scale consists of 15 
items, each item scoring 1 or 0 points, with the total 
score ranging from 0 to 15. The cutoff value of the defini-
tion of depressive symptoms was 5 points or more. 
According to a previous study, the reliability and validity 
of this scale was good, with a Cronbach’s α coefficient of 
0.843 and retest reliability of 0.680.26

Definition of Covariates
We used a questionnaire to collect potential confounders, 
including sociodemographic variables such as age, gender, 
ethnicity, education, marital status, and lifestyle factors, 
such as smoking status, alcohol consumption and BMI 
(weight/height2). Other covariates closely related to patient 
health, such as vision (normal versus dysfunctional), hear-
ing (normal versus dysfunctional), sleep (normal versus 
dysfunctional), and urinary function (normal versus dys-
functional), were also assessed. We defined dysfunction of 
these covariates based on the conditions that influenced 
patient quality of life. Other important factors included 
a history of falls and whether patients had been diagnosed 
with cancer. To perform a statistical analysis, education 
was categorized into four levels: no formal schooling, 
primary school, middle school, and university; marital 
status was classified as married, divorced or widowed; 
smoking status was classified as nonsmoker, current smo-
ker, or former smoker; and drinking was classified as 
nondrinker, current drinker, or former drinker.

We used different scales to assess geriatric syndromes, 
including cognitive impairment, frailty, and malnutrition. 
The Frail Scale included five items, covering fatigue, 
resistance, ambulation, illness, and loss of weight.27 The 
cutoff values of frailty, prefrailty and robustness were ≥3, 
1–2, and 0, respectively. Cognitive impairment was 
detected by the Mini-Cog scale consisting of two items: 
a three-item recall task and a clock drawing test, which 
was evaluated for memory and cognitive domains, 
respectively.28 The value of 2 was a cutoff for indicating 
cognitive impairment (0-2 points). Malnutrition was 
assessed using the Mini Nutritional Assessment - short 

form (MNA-SF) to screen nutritional status, with 0–7 
points indicating malnourishment, 8–11 points indicating 
being at risk for malnutrition, and 12–14 points indicating 
normal nutritional status.29

Statistical Analysis
We used comprehensive methods to analyze the data. Data 
were classified as numerical and categorical and are dis-
played as the mean (standard deviation) and percentage, 
respectively. Student’s t-test and the chi-squared test were 
used to compare the different variables between the two 
groups (depression versus nondepression and low handgrip 
strength versus normal handgrip strength). First, 
a generalized additive model (GAM) with smooth curve 
fitting30 was used to detect the association between hand-
grip strength and depression to identify whether there was 
a nonlinear relationship after adjusting for potential con-
founders. Trial and error methods, including selection of 
turning points using the recursive algorithm, were applied 
to determine the threshold.31 Then, we further used a two- 
piecewise regression model on both sides of the turning 
point to identify the threshold effects between handgrip 
strength and the risk of depression. Furthermore, we 
explored the association between low handgrip strength 
and depression in four models by adjusting for various 
factors. Model 1 was an unadjusted model; Model 2 
adjusted for age, gender, education, marital status; 
Model3 adjusted for age, gender, education marital status, 
BMI, smoking, drinking, hearing, urinary function, vision, 
and sleeping; Model 4 was based on Model 3 plus frailty, 
cognitive impairment and nutritional status. All models 
used multivariable regression analysis with the results of 
odds ratios (ORs) and 95% confidence intervals (CIs). In 
addition, we also performed a subgroup analysis to iden-
tify whether the association between low handgrip strength 
and depression was stable in different categorical vari-
ables, such as age (65–74 versus ≥75), gender (female 
versus male), marital status (married versus divorced or 
widowed), education (four category levels), cancer 
patients (yes versus no), hearing (normal versus dysfunc-
tional), sleep (normal versus dysfunctional), urinary func-
tion (normal versus dysfunctional), frailty (prefrailty, 
frailty, or nonfrail), cognitive impairment, and BMI (<24, 
24–28 or ≥28). We considered a two-tailed test with a P 
value <0.05 as having a significant difference. SAS ver-
sion 9.4 (SAS Institute Inc., Cary, NC, USA) was used for 
all statistical analyses.
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Results
There were 9,368 participants in our final study based on 
our inclusion and exclusion criteria, with an average age of 
72.4 (SD=5.7). Overall, the prevalence of depression was 
16.3%, and the average handgrip strength was 24.4 kg 
(SD=11.7). In this sample, the number of males (58.0%) 
was higher than that of females (42.0%), and most parti-
cipants were married (88.7%). A majority of patients were 
nonsmokers and nondrinkers. Most patients had attended 
or completed high school (40.5%). For geriatric syn-
dromes, the prevalence of frailty and cognitive impairment 
was about 20%. Other detailed information is shown in 
Table 1. The comparison of variables was conducted in 
two groups (low handgrip strength versus normal 
strength), indicating significant differences in terms of 
variables. Patients with low handgrip strength tended to 
be older and female and suffered from frailty, cognitive 
impairment, and malnutrition (all P<0.05).

Variable Comparison Between the Group 
with Depression and the Group without 
Depression
The average handgrip strength in the group with depres-
sion was lower than that in the group without depression 
[19.8 (SD=10.2) versus 25.3 (SD=11.8), P<0.001]. 
Overall, older hospitalized patients with depression were 
more likely to experience lower handgrip strength and 
a lower BMI value, with a significant difference, compared 
to those without depression. In addition, there were sig-
nificant differences between those with depression and 
those without depression in terms of education, frailty, 
cognitive impairment, marital status, drinking, vision func-
tion, hearing function, sleep, urinary function, history of 
falls and nutritional status (all P<0.05). However, there 
was no significant difference between these two groups 
with regard to age, ethnicity or cancer (all P>0.05). As 
shown in Supplementary Table 1.

Handgrip Strength and Depression
We found that there seemed to be a nonlinear relationship 
between handgrip strength and depression, and the result-
ing curve displayed a two-stage change with a turning 
point. When the handgrip strength was less than the 
turning point, there was an inverse relationship between 
handgrip strength and depression. However, if the value 
was greater than the turning point, this inverse relation-
ship was not significant (shown in Figure 1). Then, we 

used a two-piecewise linear regression model to examine 
the threshold effect of handgrip strength and depression 
according to the smoothing plot. As shown in Table 2, 
we further analyzed the threshold effect based on curve 
fitting, with the result indicating that the turning point 
was 35.6 kg. When the handgrip strength value was less 
than 35.6 kg, the OR value for the association between 
handgrip strength and depression was 0.95 (95% CI: 0.-
95–0.96). However, this inverse relationship between 
handgrip strength and depression was not significant 
when the handgrip strength was greater than 35.6 kg 
(OR=0.99; 95% CI: 0.97–1.01, P=0.287).

Low Handgrip Strength and Depression
The crude OR for the association between low handgrip 
strength and depression was 2.33 (95% CI: 2.07–2.63) com-
pared to those with normal handgrip strength. After adjusting 
for age, gender, education, and marital status, the association 
was marginally diminished (OR=2.31;2.04–2.62) (Model 2). 
In addition, this association also greatly decreased after 
adjusting for age, gender, education, marital status, BMI, 
smoking, drinking, hearing, urinary function, vision and 
sleep (OR=2.02; 95% CI: 1.78–2.30) (Model 3). 
Furthermore, we have added a fully adjusted model with 
the inclusion of frailty plus cognitive impairment and nutri-
tional status into Model 4. The association greatly dimin-
ished, with an OR of 1.46 (95% CI: 1.27–1.68), indicating 
that geriatric syndromes were confounding factors (Table 3). 
Furthermore, sensitivity analysis showed similar results 
when handgrip strength was a continuous variable or quartile 
of relative grip strength (Supplementary Table 2).

Subgroup Analysis
Figure 2 presents the results of the association between low 
handgrip strength and depression, stratified by a series of 
variables. Overall, we found that the effect of this associa-
tion in each stratum was relatively unchanged, with no 
interaction effect in any of the variables (P >0.05), indicat-
ing that this association was stable and reliable.

Discussion
Our study found a nonlinear association between handgrip 
strength and depression among older hospitalized patients. 
In addition, older inpatients aged 65 years old and up with 
low handgrip strength had a 1.46-fold higher risk of 
depression than patients with normal handgrip strength 
(low handgrip strength defined as <28 kg for males and 
<18 kg for females) after adjusting for completed 
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Table 1 Baseline Characteristics (Overall and Low Handgrip Strength)

Variables All Sample Low Handgrip Strength Normal Handgrip Strength P-value
(n=9368) (n=4711) (n=4657)

Age(years) (mean, SD) 72.4±5.7 73.6 ±6.1 71.2±5.0 <0.001

BMI (kg/m2) (mean, SD) 23.6±3.5 23.0 ±3.6 24.1±3.3 <0.001

Handgrip strength(kg) (mean, SD) 24.4±11.7 17.1±6.2 31.9±11.3 <0.001

Gender (n, %) 0.032

Female 3935(42.0%) 2030(43.1%) 1905(40.9%)

Male 5433(58.0%) 2681(56.9%) 2752(59.1%)

Education (n, %) <0.001

No formal schooling 1505(16.1%) 963(20.4%) 542(11.6%)
Primary 2673(28.5%) 1482(31.5%) 1191(25.6%)

High 3798(40.5%) 1707(36.2%) 2091(44.9%)

University 1390(14.9%) 558(11.9%) 832(17.9%)

Ethnicity (n, %) <0.001

Han 8804(94.0%) 4366(92.7%) 4438(95.3%)
Other 564(6.0%) 345(7.3%) 219(4.7%)

Marital status (n, %) <0.001

Wisdom or divorce 1057(11.3%) 622(13.2%) 435(9.3%)

Marriage 8300(88.7%) 4083(86.8%) 4217(90.7%)

Cancer (n, %) 0.0007

Yes 2489(26.6%) 1179(25.0%) 1310(28.1%)
No 6879(73.4%) 3532(75.0%) 3347(71.9%)

Smoking (n, %) <0.001
Nonsmoker 6190(66.1%) 3178(67.4%) 3012(64.7%)

Current smoker 1029(11.0%) 451(9.6%) 578 (12.4%)

Former smoker 2149(22.9%) 1082(23.0%) 1067 (22.9%)

Drinking (n, %) <0.001

Nondrinker 7151(76.3%) 3659(77.7%) 3492(75.0%)
Current drinker 1084(11.6%) 457(9.7%) 627(13.5%)

Former drinker 1133(12.1%) 595(12.6%) 538(11.5%)

Fall history in last 12 months (n, %) <0.001

No 8060(86.0%) 3916(83.1%) 4144(89.0%)

Yes 1308(25.0%) 795(16.9%) 513(11.0%)

Vison function (n, %) <0.001

Yes 1948(20.8%) 1078(22.9%) 870(18.7%)
No 7420(79.2%) 3633(77.1%) 3787(81.3%)

Hearing (n, %) <0.001
Yes 1688(18.0%) 974(20.7%) 714(15.3%)

No 7688(82.0%) 3737(79.3%) 3943(84.7%)

Sleep function (n, %) <0.001

Yes 5342(57.0%) 2514(53.4%) 2828(60.7%)

No 4026(43.0%) 2197(46.6%) 1829(39.3%)

(Continued)
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variables. To the best of our knowledge, this is the first 
large study to explore the association between handgrip 
strength and depression among hospitalized Chinese 

patients, and we also reported a nonlinear relationship. 
Our study suggested that low handgrip strength is asso-
ciated with a higher risk of depression, independent of 

Table 1 (Continued). 

Variables All Sample Low Handgrip Strength Normal Handgrip Strength P-value
(n=9368) (n=4711) (n=4657)

Urinary function (n, %) <0.001

Yes 8077(86.2%) 3968(84.2%) 4109(88.2%)
no 1291(13.8%) 743(15.8%) 548(11.8%)

Depression (n, %)
Yes 1528 (16.3%) 1036(22.0%) 492(10.6%)

No 7840 (83.7%) 3675(78.0%) 4165(89.4%)

Frailty (n, %) <0.001

Yes 1609(17.2%) 1175(24.9%) 434(9.3%)

No 7759(82.8%) 3536(75.1%) 4223(90.7%)

Cognitive impairment (n, %) <0.001

Yes 1823(20.2%) 1199(26.8%) 624(13.7%)
No 7203(79.8%) 3282(73.2%) 3921(86.3%)

MNASF (n, %) <0.001
Normal nutritional 5116(54.6%) 2097(44.5%) 3019(64.8%)

At risk of malnutrition 3244(34.6%)) 1884(40.0%) 1360(29.2%)

Malnourished 1008(10.8%) 730(15.5%) 278(6.0%)

Abbreviations: BMI, body mass index; MNA-SF, Mini Nutritional Assessment.

Figure 1 A nonlinear relationship between handgrip strength and probability of depression by a generalized additive model after adjusting for age, sex, BMI, frailty, and 
cognitive impairment. The red dotted lines represent the estimated risk of depression, and the blue dotted lines indicate the 95% CI of the spline plots.
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sociodemographic, lifestyle, geriatric syndromes, and 
other confounding factors.

The impact of handgrip strength on depression has been 
examined in several studies, mainly focusing on community 
dwelling adults from various countries.13–16 In a cross- 
sectional study with a total of 24,109 Chinese adults, the 
authors reported that male participants with the highest grip 
strength were not at a reduced risk of depression (OR=0.91; 
95% CI: 0.78–1.07) compared to male participants with the 
lowest grip strength; however, this association of a reduced 
risk of depression was found in females.14 Another study of 
adults aged 50 years and older reported that both females and 
males had a significantly reduced risk of depression in all 
grip strength quartiles, 2, 3, and 4, compared to those in the 
lowest quartiles.15 In addition, a study with a larger sample of 
individuals aged >50 years from different countries found 
that participants with weak handgrip strength had a higher 
risk of depression (OR=1.45, 95% CI: 1.12–1.88),13 which is 
in line with our study. Moreover, the authors used the defini-
tion of European Working Group on Sarcopenia in Older 
People, indicating weak handgrip strength as <30 kg for men 
and <20 kg for women.32 Our study used the Asian Working 
Group for Sarcopenia definition (<28 kg for men and <18 kg 
for women). The definition of low handgrip strength in 
different geographic regions (EWGOSP versus AWGS) 

was considered according to ethnicity and lifestyle, and 
although this indicator adopted different cutoff points, it 
generated similar results, making the association between 
handgrip strength and depression conclusive. Furthermore, 
there have been several prospective cohort studies from 
different countries, such as China, Ireland, Italy, and Japan, 
exploring the association between handgrip strength and 
depression.17–19,33 Among these four studies, only one 
study, which covered participants from 12 European coun-
tries, reported no significant association among baseline low 
handgrip strength and depression at the four-year follow- 

up.19 To date, a large number of new studies have suggested 
that higher handgrip strength is associated with reduced risk 
of depression. Recently, a new meta-analysis reported an 
inverse and significant relationship between muscle strength 
and depression, with an OR of 0.85 (95% CI: 0.80–0.89),7 

which provides evidence supporting the impact of handgrip 
on depression. However, a majority of these studies only 
focused on community-dwelling patients, and few studies 
concentrated on hospitalized participants. In fact, hospita-
lized patients usually suffer from worse disease conditions 
and experience multiple geriatric syndromes. Our study indi-
cated that the hospitalization of older patients with low 
handgrip strength was associated with a higher risk of depres-
sion, which serves as a reminder to medical personnel to pay 
more attention to hospitalized older patients. Early screening 
of handgrip strength and encouraging patients to undertake 
effective physical exercise is a golden opportunity for redu-
cing the likelihood of depression.

To the best of our knowledge, our study is the first to find 
a nonlinear relationship between handgrip and depression. 
After adjusting for age, gender, BMI, frailty, and cognitive 
impairment, the maximum benefit cutoff value for improving 
handgrip strength to reduce the risk of depression among 
hospitalized patients was 35.6 kg. Furthermore, with the 
increase in handgrip strength at a threshold value 

Table 3 Multivariable Regression for the Association Between Low Handgrip Strength and Depression by Adjusting Different 
Variables

Model 1 Model 2 Model 3 Model 4

Low handgrip strength

No Reference Reference Reference Reference
Yes 2.33(2.07,2.63) 2.31(2.04,2.62) 2.02(1.78,2.30) 1.46(1.27,1.68)

Notes: Model 1, unadjusted; Model 2, age gender education, Marital status; Model 3, Age gender education, marital status, BMI, smoking, drinking, hearing, Urinary function, vision, 
sleeping; Model 4, Age gender education, marital status, BMI, smoking, drinking, hearing, Urinary function, vision, sleeping, frailty, cognitive impairment, and malnutrition.

Table 2 Threshold Effect Analysis of Handgrip Strength on 
Depression Using a Two-Piecewise Regression Model

Outcome Depression Adjusted 
OR (95% CI)

P-value

Fitting model by two- 

piecewise linear regression

Turning point of handgrip 

strength

35.6kg

≤Turning point 0.95(0.95, 0.96) <0.001

>Turning point 0.99 (0.97, 1.01) 0.287

Note: Adjusted for age, gender, BMI, frailty, and cognitive impairment.
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(>35.6 kg), the effect of reducing the rate of depression was 
not significant and might be steadily sustained at a lower 
level, which was consistent with the physiopsychological 
phenomenon. This is because apart from lower handgrip 
strength, other important factors that influence depression, 
such as genetics, multimorbidity, social factors, and medica-
tion, could still exist. Our study suggests that improving 
handgrip strength is beneficial for reducing the likelihood 
of depression, but there is a saturation threshold for handgrip 
strength, which can serve as an appropriate handgrip strength 
target for individuals. Because this was a cross-sectional 
study design, a future large-sample prospective cohort and 
randomized controlled trial should be conducted to verify 
this important issue.

A previous study found that abdominal obesity (waist 
circumference) exerts a modification effect on both hand-
grip strength and depression, reminding us that obesity 
combined with low handgrip strength exerts a cumulative 
effect on the risk of depression.34 In addition, other studies 
have reported that depression combined with obesity 
among older adults can lead to lower handgrip 
strength.35 Our study did not find any differences in any 
BMI stratum. There is a new concept of sarcopenic obe-
sity, with the characteristics of declining muscle strength 
and increased obesity resulting in a higher risk of adverse 
outcomes compared to normal conditions. More studies 
are needed in the future to explore the association between 
handgrip strength, BMI, and depression.

Subgroup analysis
Age 
65-75 years
>75 years
Gender 
Male
Female
Marital status
Marriage 
Divorced or widowed
Education
illiterate
Primary school
Middle school
University 
Cancer patients
Yes
No
Hearing 
Normal
Dysfunction
Sleep
Normal
Dysfunction
Urinary function
Normal
Dysfunction
Frailty
Yes
Pre-frailty
No
Cognitive impairment
Yes
No
BMI
Normal(<24)
Overweigh(24-28)
Obesity(>=28)

 Odds Ration OR(95%CI)

2.52(2.19,2.88)
2.22(1.75,2.82)

2.71(2.29,3.19)
2.07(1.75,2.44)

2.47(2.18,2.8)
1.73(1.25,2.39)

1.82(1.39,2.38)
2.27(1.83,2.84)
2.41(2.00,2.91)
2.45(1.76,3.41)

2.14(1.72,2.66)
2.49(2.17,2.86)

2.36(2.07,2.69)
2.32(1.78,3.02)

2.09(1.751,2.49)
2.44(2.09,2.86)

2.34(2.06,2.66)
2.36(1.78,3.15)

1.74(1.38,2.21)
1.78(1.51,2.12)
1.16(0.86,1.65)

2.65(2.04,3.44)
2.07(1.81,2.38)

2.10(1.81,2.44)
1.94(1.56,2.41)
2.21(1.51,3.27)

0 1 2 3 4
Normal handgrip strength versus Low handgrip strength 

Figure 2 Subgroup analysis of the association between low handgrip strength and depression.
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Our study has several clinical implications. First, given that 
our results indicate the importance of improving handgrip 
strength, screening for handgrip strength may have multiple 
benefits. It is assumed that depression is harmful to patient 
health. Prevention and management of depression is essential. 
Given that depression is a reversible symptom, reducing the 
risk factors is a priority task. Low handgrip strength is 
a potential risk factor for depression; thus, effective physical 
activity could be beneficial. Resistance training exercises and 
nutritional programs help people enhance handgrip strength. 
A meta-analysis indicated that task-specific training modes 
may have the potential effect of improving handgrip 
strength.36 In addition, a study revealed that the relationship 
between handgrip strength might be bidirectional.37 When 
patients suffer from depressive symptoms, they are unlikely 
to take part in physical activity, which might influence their 
sleep quality, possibly leading to a decline in muscle strength.35 

Studies have shown that physical activity can alleviate depres-
sion. Therefore, exercise training programs not only improve 
handgrip strength but also have a potential benefit for depres-
sion, which might exert a cumulative effect on both handgrip 
strength and depression.

The mechanism for the association between handgrip 
strength and depression is complicated and has been described 
in previous studies.7,13 First, low handgrip strength is an indi-
cator of sarcopenia, which is strongly related to adverse out-
comes, such as major complications, extended hospital stays, 
and lower quality38 of life, thus increasing the likelihood of 
depression when patients experience these adverse clinical 
outcomes. A meta-analysis reported that sarcopenia increases 
the risk of depression (pooled OR=1.821, 95% CI: 
1.16–2.85).39 Second, another possible reason is that muscles 
can excrete myokines, circulating from blood to the brain to 
regulate the cerebrum’s function, which helps reduce 
depression40 rates. Some studies have found myokines, such 
as brain-derived neurotrophic factor and irisin, through specific 
signaling pathways to mediate depression symptoms.9,41 

Finally, low handgrip strength influences depression through 
psychosocial mechanisms. Older adults with low handgrip 
strength usually experience a decline in physical ability and 
function, which limits their opportunities to participate in out-
door activities, decreasing possible social contact with other 
people.42,43 They might be more likely to develop depression 
through a vicious circle. In summary, the mechanism for these 
associations is complex, and we were unable to draw 
a conclusion.

Our study has several strengths and drawbacks. First, this 
is a large multiple center study from China with minimal 

selective bias based on random sampling. To the best of our 
knowledge, we found a nonlinear relationship between hand-
grip strength and depression among older Chinese hospitalized 
patients, which could add new evidence to this field. Second, 
previous studies found that geriatric syndromes, such as frailty, 
cognitive impairment and malnutrition, are associated with 
depression.21,22 Therefore, we adjusted for confounding fac-
tors, including age, sex, education, marital status, BMI, smok-
ing, drinking, hearing, urinary function, vision, sleeping, 
frailty, cognitive impairment, and malnutrition, which helped 
to calculate the independent effect of low handgrip strength on 
depression. In comparison, previous studies did not adjust for 
these geriatric syndromes (potential confounding factors). 
However, several limitations must also be noted. First, this is 
a cross-sectional study and cannot assess causality. Second, we 
did not collect other confounding factors, such as a family 
history of mental illness, which could have overestimated the 
effect of handgrip strength on depression. Third, this study 
only investigated a Chinese population, which may limit gen-
eralization to other counties. Fourth, the assessment of depres-
sion was based on self-reported methods (subjective), which 
might have led to errors in diagnosing depression. 
A prospective large-scale cohort study based on patients in 
hospitals is urgently required to explore this issue further.

Conclusion
Our study indicates that low handgrip strength is associated 
with an increased risk of depression among hospitalized 
populations, which serves as a reminder to medical personnel 
to conduct early screening for handgrip strength and effective 
interventions, such as resistance training or nutritional pro-
grams, to reduce depressive symptoms in older adults, which 
may help alleviate the health care system burden.
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