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Abstract 

Background: Knee osteoarthritis (OA) and depression are both major health issues influencing the quality of elderly 
life. The aim of the present study was to explore the prevalence of depression and the factors influencing depression 
in community-dwelling elderly patients with OA of the knee in China.

Methods: We conducted a cross-sectional descriptive study. The study included 214 participants aged 60 and 
older diagnosed with OA of the knee. The depression of the elderly was measured by using the Geriatric Depression 
Scale (GDS). Participants were asked to complete a demographic questionnaire, the GDS, the Western Ontario and 
McMaster Universities Osteoarthritis Index (WOMAC), the society dimension of Arthritis Impact Measurement Scales 2 
(AIMS2). In addition, the participants performed a timed up and go test (TUG) and the stair-climb test (SCT).

Results: The average age of the participants was 69.2 ± 7.63 years old, their body mass index (BMI) was 25.2 ± 3.85, 
and their disease duration was 5.9 ± 7.72 years. The mean total score of the GDS was 4.43 ± 2.89, and the GDS 
scores correlated positively with pain (r = 0.45, P < 0.001), stiffness (r = 0.40, P < 0.001), physical function (r = 0.52, 
P < 0.001),TUG (r = 0.35, P < 0.001), and SCT (r = 0.47, P < 0.001) and negatively with social support (r = − 0.35, P < 0.001).
Analysis using multiple regression demonstrated that physical function, social support, and SCT explained 36.8% of 
the variance in depression.

Conclusions: Our findings suggested that physical function, social support, and lower extremity strength were pre-
dictors of depressive symptoms in community-dwelling elderly people with OA of the knee. Focusing on this elderly 
group with increasing functional exercise, positive social interaction and support, and lower limb muscle strength 
training should help in the prevention of depression.
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Background
Osteoarthritis (OA) is a chronic, degenerative, musculo-
skeletal disease with global prevalence of 20% of women 
and 10% of men over 60 years of age [1]. Most patients 
with OA of the knee will develop progressive functional 
limitation and physical disability with age [2]. The preva-
lence of symptomatic OA of the knee among elderly Chi-
nese people was reported as 10.3% (women) and 5.7% 
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(men) (adjusted odds ratio (OR) 1.88) [3]. The disabling 
symptoms of knee OA in older patients, such as chronic 
pain, joint stiffness, and physical dysfunction, potential 
to cause psychological changes in patients, leading to 
depression [4]. Indeed, a recent study showed that long-
term OA was one of risk factors for incident depression 
in community-dwelling adults [5].

It was estimated that among communities of elderly 
adults, significant symptoms of depression could be 
detected in 8 to 16% of them [6]. Prior studies have 
shown that depression of individuals with OA can 
exacerbate pain, reduce function, and have an additive 
adverse impact on health-related quality of life, disability, 
and response to treatment [7–9]. In addition, depression 
could impose a significant disease burden among individ-
uals with arthritis, their families, and society as a whole 
[10]. Thus, in elderly patients with knee OA and depres-
sion, appropriate screening, assessment, and treatment is 
required [6].

Depression in community dwelling older patients 
was affected by a multiple of factors, including age, sex, 
pain, impaired mobility, low education, comorbidity, 
and social support [11–13]. In addition, previous stud-
ies of elderly patients with OA of the knee had shown a 
significant association between depression and obesity, 
a longer walking time, and a slower walking speed [14–
16]. Increasing our understanding of the occurrence of 
depression and factors that influence it among patients 
with OA of the knee will help to develop interventions 
to alleviate depression and improve these patients’ qual-
ity of life. Therefore, the aim of the present study was to 
determine the prevalence of depression and identify the 
factors influencing depression among older community-
dwelling patients with OA of the knee in China.

Methods
The design of the study and recruitment of the study 
population
This study used a cross-sectional, descriptive, correla-
tional design. Participants were recruited from three 
major communities in Beijing using convenience sam-
pling. In the three communities, elderly patients with 
OA of the knee were asked to join the study. The inclu-
sion criteria were: (a) age 60 years and older and (b) diag-
nosed with OA of the knee [17, 18]. The exclusion criteria 
were: (a) under antidepressant treatment, (b) unable to 
take part in the tests due to symptoms of severe disability, 
visual impairment, or nerve dysfunction, or (c) combined 
with a severe disease, such as Parkinson disease, cancer, 
or stroke. Power analysis was conducted to determine the 
sample size using PASS2021 software (NCSS LLC, Kay-
sville, UT, USA) for multiple regression. We tested 22 
predictive variables and the regression model (R [2]) was 

set at 0.2 to explain the amount of variation. To achieve 
a power of 0.8 (alpha = 0.05), 91 participants (minimum) 
were required.

Measures
All the participants completed questionnaires, includ-
ing demographic information, the Short-Form Geriat-
ric Depression Scale (GDS), the Western Ontario and 
McMaster Universities Osteoarthritis Index (WOMAC), 
and the society dimension of Short-Form Arthritis 
Impact Measurement Scales 2 (AIMS2). In addition, the 
participants performed a timed up and go test (TUG) 
and the stair-climb test (SCT).

This study developed a demographic sheet to col-
lect personal information, including age, sex, body mass 
index (BMI), marital status, ethnicity, residence, educa-
tional level, average monthly household income, medical 
expense, comorbidities, duration of the disease, number 
of diseased knees, a number of falls in the past year, use 
of walking aids, and consumption of pain relievers. We 
also investigated the level of occupational activity before 
retirement, such as light physical activity (teachers, civil 
servants, etc.) and heavy physical activity (workers, farm-
ers, truck driver, etc.).

The depression of the elderly was measured by using 
the Chinese version of the GDS [19]. This scale comprises 
15 self-reported measures about the patients’ feelings 
regarding their daily lives [20]. The answers were labeled 
as ‘yes’ (1) or ‘no’ (0) [6]. ‘Yes’ represented a positive score 
for depression in 10 of the questions; whereas, ‘no’ rep-
resented a positive score for depression in the other five 
questions, e.g., ‘Are you basically satisfied with your life?’ 
‘Do you think it is wonderful to be alive now?’. The total 
score could range from 0 to 15, in which more depres-
sive symptoms were indicated by higher scores [21]. 
A score ≥ 5 defined mild depression, and a score ≥ 11 
defined moderate/severe depression [14]. Sensitivity and 
specificity of the GDS have been assessed in many studies 
and have been proven to have good validity and reliability 
[22–24]. When used in community-dwelling older adults, 
the Chinese eversion of the GDS had a split-half reliabil-
ity of 0.84 and a Cronbach’s alpha score of 0.90 [19].

Disease extent was assessed using the WOMAC index 
[25], which comprises a self-assessment questionnaire 
with 24 items on three subscales: pain (five items, score 
range 0–20), stiffness (two items, score range 0–8), and 
physical function (17 items, score range 0–68). Higher 
scores indicated increased pain and stiffness, and worse 
physical function. The Chinese version of WOMAC has 
strong internal consistency (Cronbach’s alpha = 0.84–
0.96) and acceptable test-retest reliability, as indicated by 
the intraclass correlation coefficients (ICC = 0.76–0.85) 
for all domains [26]. For the WOMAC index, the present 
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study achieved a Cronbach’s alpha score of 0.95, and a 
split-half coefficient of 0.80.

To measure the respondents’ social support, the society 
dimension of AIMS2 was used. AIMS2 measures arthritis 
patients’ quality of life using a self-assessment scale [27], 
comprising 26 items measured on a 5-point Likert scale. 
The society dimension contains four items, which are 
‘Often get together with friends or relatives’, ‘Often make 
phone calls with friends or relatives’, ‘Often visit friends 
or relatives’, and ‘Family or friends are willing to help 
me to solve problems’. The range of possible scores was 
0–20. Better family/friends social support was indicated 
by a higher score. An ICC of 0.90 and a Cronbach’s alpha 
score of 0.89 supported the reliability of society dimen-
sion of the Chinese version [28]. In this study, the reli-
ability of the social support assessment had a Cronbach’s 
alpha score of 0.77.

The TUG test is used to determine the basic mobility 
skill of patients with OA of the knee [29]. The TUG test 
comprises determining the time taken to get up from a 
standard chair, walk 3 m, turnaround, walk back, and 
sit down again [30]. Poorer mobility was indicated by a 
longer TUG test time. Participants were allowed one 
practice trial before a timed TUG test. The TUG test was 
proven to have an excellent test-retest reliability and dis-
criminant validity in community-dwelling older people 
[31]. The ICC of the TUG test was 0.97 in this study.

The stair-climb test (SCT) assesses the lower extremity 
strength of elderly people. The SCT comprised climbing 
five stairs to a platform, turning around, and then climb-
ing down [32]. The whole test process was timed until 
the participant walked down the last step. Longer times 
indicated weaker muscle strength and poorer physi-
cal coordination. Participants were allowed one practice 
trial before a timed performance. The test-retest reliabil-
ity and concurrent validity of SCT were determined as 
excellent in a study of knee OA [33]. In the present study, 
as assessed using the ICC, the test–retest reliability had a 
score of 0.96.

Analysis of the data
SPSS software version 23 (IBM Corp., Armonk, NY, USA) 
was used for all data analyses. Variables such as demo-
graphics, depression, WOMAC, social support, TUG, 
and SCT were assessed using descriptive statistics, i.e., 
the mean, standard deviation (SD), frequencies, and per-
centages. Chi-square test and Wilcoxon test were used 
for analysis differences between patients with and with-
out depression of different variables. Among the study 
variables, correlations were determined using Spear-
man’s correlation coefficient. The graphical mapping of 
a correlation matrix was drew with the R Programming 
Language. Predictors of depression were assessed using 

stepwise multiple regression analysis. All statistical tests 
were two-tailed and statistical significance was accepted 
at P ≤ 0.05.

Results
Subject characteristics and health conditions
Initially, this study enrolled 219 patients; however, out-
come variables were missing for five patients, who were 
thus excluded. The remaining 214 elderly people with OA 
of the knee were included in the final analysis. Most of the 
participants were female (81.8%), married (82.7%), and of 
Han ethnicity (95.8%). Their average age was 69.2 ± 7.63 
(standard deviation) years old, their BMI was 25.2 ± 3.85, 
and their disease duration was 5.9 ± 7.72 years. A high 
proportion of the participants (84.1%) had at least one 
chronic condition, such as osteoporosis, diabetes, heart 
disease, or hypertension (Table 1).

The WOMAC-determined mean level of knee pain 
was 6.77 ± 3.83 (range 0–20). Their stiffness levels were 
0 to 7 (mean = 2.15 ± 1.88), their physical function scores 
were 0 to 58 (mean = 20.98 ± 13.03). Their level of social 
support was 16.79 ± 2.95 (range 6–20). Their mean TUG 
time was 13.06 ± 3.41 s, and their mean SCT time was 
10.54 ± 3.39 s (Table 1).

Depression
The mean total score of the GDS was 4.43 ± 2.89 (range 
0–13). Using a score of 5 as the cutoff point, the preva-
lence of depression elderly community-dwelling patents 
with OA of the knee was 43.9% (38.5% (men) and 45.1% 
(women) (p > 0.05). Among these 94 depressed patients, 
85 (39.7%) had mild depression and 9 (4.2%) had mod-
erate/severe depression. The three items with the highest 
degree of depression were “Have you dropped many of 
your activities and interests?” (n = 121), “Do you feel you 
have more problems with memory than most?” (n = 113), 
and “Do you prefer to stay at home, rather than going out 
and doing new things?” (n = 95). The three items with 
the lowest degree of depression were “Do you feel pretty 
worthless the way you are now?” (n = 20), “Do you often 
get bored?” (n = 34), and “Do you feel full of energy?” 
(n = 38) (Table 2).

Associations between depression and other variables
There were significant differences between patients with 
and without depression of different age, BMI, frequency 
of fall in past year, using walking aids, number of comor-
bidities, take pain relievers, pain, stiffness, physical func-
tion, social support, TUG and SCT (P ≤ 0.05) (Table 3). 
The results of Spearman’s correlation coefficient were 
similar (Fig.  1). Figure  1 was the graphical mapping of 
the correlation matrix constructed by correlating all 
influence factors with GDS scores under the condition 
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of P ≤ 0.05. Since all correlations between − 0.3 and 0.3 
were to be judged as negligible, the variables of the abso-
lute value of r ≥ 0.3 and P ≤ 0.05 related to GDS scores 
from low to high were social support, TUG, stiffness, 
pain, SCT and physical function. The GDS scores cor-
related positively with pain (r = 0.45, P < 0.001), stiffness 
(r = 0.40, P < 0.001), physical function (r = 0.52, P < 0.001), 
TUG (r = 0.35, P < 0.001), and SCT (r = 0.47, P < 0.001) 
and negatively with social support (r = − 0.35, P < 0.001). 
These results indicated that more severe depression cor-
related with worse pain, stiffness, more serious physical 
dysfunction, lower mobility, weaker muscle strength and 
poorer social support.

Factors predicting depression
Multiple regression analysis of GDS scores was car-
ried out to assess the predictive abilities of demographic 

characteristic, scale variables (WOMAC, AIMS2), and 
test variables (TUG and SCT), on depression. We calcu-
lated relevant variables of the absolute value of r ≥ 0.3 and 
P ≤ 0.05. The analysis results showed: 1) physical function 
and social support variables were entered in step 1; and 
2) SCT variables were entered in step 2.

In model 1, 26.1% of the variance in depression was 
accounted for by the physical function. In model 2, 
lack of social support increased the variance accounted 
for by 2.1%. In model 3, the results of the SCT test 
explained 8.6% of the variance in depression. The full 
model accounted for 36.8% of the variance in GDS scores 
(Table 4).

Discussion
This study investigated the prevalence of depression 
and the relationships between demographic, disease, 
social support, mobility, lower extremity strength and 

Table 1 Demographic characteristics, Disease, Social support, Timed up and go test, and Stair-climb test of the sample (n = 214)

BMI body mass index, TUG  timed up and go test, SCT stair-climb test

Variables Mean ± SD or n (%) Variables Mean ± SD or n (%)

Age (years) 69.19 ± 7.63 Medical expense

Sex Public expense 41 (19.1)

 Male 39 (18.2) Medical insurance 163 (76.2)

 Female 175 (81.8) At their own expense 10 (4.7)

BMI 25.19 ± 3.85 Disease duration (years) 5.86 ± 7.72

Ethnic group Number of diseased knees

 Han 205 (95.8) 1 94 (43.9)

 Others 9 (4.2) 2 120 (56.1)

Marital status Frequency of fall in past year

 Married 177 (82.7) 0 152 (71.0)

 Divorced/widowed 37 (17.3) 1 46 (21.5)

Residence 2 or more 16 (7.5)

 Urban 126 (58.9) Using walking aids

 Rural 88 (41.1) No 206 (96.3)

Education Yes 8 (3.7)

 Primary school and below 32 (15.0) Number of comorbidities

 Junior high school 68 (31.8) 0 34 (15.9)

 Senior high school or equivalent 51 (23.8) 1 100 (46.7)

 College and above 63 (29.4) 2 38 (17.8)

Level of occupational activity before retirement 3 or more 42 (19.6)

 Light physical 97 (45.3) Take pain relievers

 Hard physical 117 (54.7) No 136 (63.6)

Monthly Income (yuan) Yes 78 (36.4)

 Lower than 2000 59 (27.6) Pain (scores) 6.77 ± 3.83

 2000–3000 55 (25.7) Stiffness (scores) 2.15 ± 1.88

 3000–4000 47 (22.0) Physical function (scores) 20.98 ± 13.03

 4000–5000 23 (10.7) Social support (scores) 16.79 ± 2.95

 Higher than 5000 30 (14.0) TUG (seconds) 13.06 ± 3.41

SCT (seconds) 10.54 ± 3.39
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depression in elderly patients with knee OA in Chinese 
communities. Our results showed the prevalence of 
depression was 43.9%, which appears to be twice com-
pared to the prevalence of 19.9% of depressive symptoms 
among people with osteoarthritis in a systematic review 
representing 15,855 individuals [1]. In China, improper 
pain management and neglect of knee function rehabili-
tation, inconvenient access to psychotherapy often lead 
to an unsatisfactory treatment of knee OA [34, 35], which 
might cause the higher presence of depression in this 
study. And this high incidence rate of depression in Chi-
nese knee OA elderly is similar to that of Japan, probably 
because China and Japan are both highly aging societies, 
other than geographical proximity in eastern Asia, share 
certain similarities in genetic origins, culture and life-
styles [36]. Similar to our findings, a cross-sectional study 
by one Japanese team reported a prevalence of 45.3% of 
depression in older patients with knee OA in Japan, and 
indicated that increased knee pain and functional limita-
tion might be associated with depression [14].

The current study found that our patients were more 
likely to be depressed because of dropped many of activi-
ties and interests, have problems with memory, and 
prefer to stay at home, rather than going out and doing 
new things. The participants’ age and disease might 
explain this result partially. Aging memory and subse-
quent depression were seen more often in older people, 
and high levels of inflammatory disease might interact 
with depression to contribute to memory difficulties 
[37]. In addition, activity-induced knee pain and low self-
reported physical function, such as decreased lower limb 
strength, mobility, and balance, might stop the patients 

going out for activities and doing new things [38]. Mean-
while, dropped activities and new things may reduce the 
effective social communication of the elderly, and deepen 
the elderly’s sense of loneliness and uselessness, which 
may leading to depression [39].

Correlational analyses suggested that depression 
among elderly patients with OA of the knee was corre-
lated with pain, stiffness, physical function, social sup-
port, mobility, and lower extremity strength (TUG and 
SCT). These results were similar to those reported in 
previous studies. Chronic pain and depression are highly 
prevalent in elderly populations worldwide, with 13% of 
them estimated as suffering from both conditions simul-
taneously [40]. A post-hoc study reported that co-exist-
ing multi-site pain was associated with the presence of 
depression in patients with symptomatic knee OA [41]. 
In our current study, we reported similar result. Activ-
ity restriction, fear of movement, poorer sleep quality, 
and negative attitudes caused by knee pain and stiffness 
of patients with OA of the knee might exacerbate their 
depressive symptoms [42]. One study showed in com-
munity-dwelling older people, independent predictors 
of depressive symptoms comprised frailty and poor self-
rated general health [43]. For patients with OA of the 
knee, loss of movement and function might limit their 
day-to-day activities, such as stair climbing, walking, and 
doing household chores. These conditions might dimin-
ish the patients’ quality of life and might be associated 
with depression and disturbed sleep, which additionally 
contribute to disability [44, 45]. Previous research showed 
a significant negative association between social support 
and the prevalence of depression among the elderly [46]. 

Table 2 Geriatric Depression Scale (GDS) scores of the sample (n = 214)

a Reverse scoring

Items Yes, n (%) No, n (%)

2. Have you dropped many of your activities and interests? 121 (56.5) 93 (43.5)

10. Do you feel you have more problems with memory than most? 113 (52.8) 101 (47.2)

9. Do you prefer to stay at home, rather than going out and doing new things? 95 (44.4) 119 (55.6)
a11. Do you think it is wonderful to be alive now? 83 (38.8) 131 (61.2)
a5. Are you in good spirits most of the time? 80 (37.4) 134 (62.6)
a7. Do you feel happy most of the time? 65 (30.4) 149 (69.6)
a1. Are you basically satisfied with your life? 60 (28.0) 154 (72.0)

6. Are you afraid that something bad is going to happen to you? 60 (28.0) 154 (72.0)

14. Do you feel that your situation is hopeless? 54 (25.2) 160 (74.8)

8. Do you often feel helpless? 47 (22.0) 167 (78.0)

15. Do you think that most people are better off than you are? 40 (18.7) 174 (81.3)

3. Do you feel that your life is empty? 39 (18.2) 175 (81.8)

*13. Do you feel full of energy? 38 (17.8) 176 (82.2)

4. Do you often get bored? 34 (15.9) 180 (84.1)

12. Do you feel pretty worthless the way you are now? 20 (9.3) 194 (90.7)
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Table 3 Demographic characteristics, Disease, Social support, Timed up and go test, and Stair-climb test in patients with and without 
depression (n = 214)

Variables With Depression (n = 94)
Mean ± SD or n (%)

Without Depression (n = 120)
Mean ± SD or n (%)

p-value

Age (years) 71.0 ± 8.36 67.8 ± 6.71 0.002a

Sex 0.561

 Male 15 (16.0%) 24 (20.0%)

 Female 79 (84.0%) 96 (80.0%)

BMI 26.2 ± 3.92 24.4 ± 3.63 0.001a

Ethnic group 0.734

 Han 91 (96.8%) 114 (95.0%)

 Others 3 (3.19%) 6 (5.00%)

Marital status 0.650

 Married 76 (80.9%) 101 (84.2%)

 Divorced/widowed 18 (19.1%) 19 (15.8%)

Residence 0.747

 Urban 57 (60.6%) 69 (57.5%)

 Rural 37 (39.4%) 51 (42.5%)

Education 0.192

 Primary school and below 15 (16.0%) 17 (14.2%)

 Junior high school 31 (33.0%) 37 (30.8%)

 Senior high school or equivalent 27 (28.7%) 24 (20.0%)

 College and above 21 (22.3%) 42 (35.0%)

Level of occupational activity before retirement 1.000

 Light physical 43 (45.7%) 54 (45.0%)

 Hard physical 51 (54.3%) 66 (55.0%)

Monthly Income (yuan) 0.340

 Lower than 2000 25 (26.6%) 34 (28.3%)

 2000–3000 26 (27.7%) 29 (24.2%)

 3000–4000 25 (26.6%) 22 (18.3%)

 4000–5000 9 (9.57%) 14 (11.7%)

 Higher than 5000 9 (9.57%) 21 (17.5%)

Medical expense 0.062

 Public expense 16 (17.0%) 25 (20.8%)

 Medical insurance 70 (74.5%) 93 (77.5%)

 At their own expense 8 (8.51%) 2 (1.67%)

Disease duration (years) 6.40 ± 8.42 5.43 ± 7.14 0.370

Number of diseased knees 0.060

 1 34 (36.2%) 60 (50.0%)

 2 60 (63.8%) 60 (50.0%)

Frequency of fall in past year 0.001a

 0 54 (57.4%) 98 (81.7%)

 1 30 (31.9%) 16 (13.3%)

 2 or more 10 (10.6%) 6 (5.00%)

Using walking aids 0.023a

 No 87 (92.6%) 119 (99.2%)

 Yes 7 (7.45%) 1 (0.83%)

Number of comorbidities 0.001a

 0 5 (5.32%) 29 (24.2%)

 1 48 (51.1%) 52 (43.3%)

 2 17 (18.1%) 21 (17.5%)

 3 or more 24 (25.5%) 18 (15.0%)
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Our research was similar to it, the fear of movement 
may prevent participation in exercise and social events, 
which could lead to further physical and social isolation, 
and then form poor psychological outlook. The TUG 
and SCT scores indicated that mobility skill and lower 
extremity strength were also important correlative fac-
tors of depression. This may be explained by that the ini-
tiation, progression, and severity of knee OA have been 
associated with alterations in joint biomechanics and 

decreased muscular strength [47]. Loss of mobility skill 
and leg muscular strength was associated with increased 
disability, causing patients with OA of the knee anxiety, 
depression and worry about prognosis.

In this study, 36.8% of the total variance in depression 
could be explained by physical function, social support, 
and SCT. Higher levels of depression in community-
dwelling elderly patients with OA of the knee could be 
explained by having worse physical function, a low level 

Table 3 (continued)

Variables With Depression (n = 94)
Mean ± SD or n (%)

Without Depression (n = 120)
Mean ± SD or n (%)

p-value

Take pain relievers 0.038a

 No 52 (55.3%) 84 (70.0%)

 Yes 42 (44.7%) 36 (30.0%)

Pain (scores) 8.51 ± 3.74 5.40 ± 3.33 < 0.001a

Stiffness (scores) 2.93 ± 1.93 1.54 ± 1.60 < 0.001a

Physical function (scores) 27.50 ± 12.60 15.90 ± 11.00 < 0.001a

Social support (scores) 16.00 ± 2.91 17.40 ± 2.82 < 0.001a

TUG (seconds) 14.10 ± 3.73 12.20 ± 2.89 < 0.001a

SCT (seconds) 12.00 ± 4.13 9.36 ± 2.01 < 0.001a

a  represents statistically significant result. BMI, body mass index; TUG  timed up and go test, SCT stair-climb test

Fig. 1 The graphical mapping of the correlation matrix constructed by correlating all influence factors with GDS scores (P ≤ 0.05)
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of social support, and weak lower extremity strength. 
In particular, physical function made substantial con-
tributions to explaining the prevalence of depression 
and could represent important predictors. The cartilage 
of older adults may no longer have the ability to adapt 
to load bearing because of degenerative changes [48]. 
WOMAC physical function subscales of self-evaluation 
assess the difficulty of daily activities for patients such 
as standing, walking, going up and down stairs, bend-
ing over, wearing and taking off socks, doing housework, 
shopping, getting on and off the bus, and so on [25]. 
However, these situations were serious issues for persons 
with knee OA because activities such as squatting, stair 
climbing, and kneeling may load the tibial-femoral carti-
lage surfaces in areas that cannot tolerate the load [49]. 
Perceived instability, lower limb muscle weakness and 
functional limitations are common downstream effects 
of this degenerative process [50]. Physical dependency, 
self-efficacy declines, quality of life deteriorates, social 
isolation and depression may ensue over time. Previous 
study proved an exercise program consisting of lower 
extremity strengthening, stretching, range of motion, 
balance and agility, and aerobic exercises had beneficial 
effects on depression in subjects with OA of the knee 
[51]. More research are needed to understand the asso-
ciation between depression and physical function, social 
support, and lower extremity strength of elderly with OA 
of the knee.

Limitations
This study had some limitations. First, this study only 
recruited 214 elderly participants from three commu-
nities in Beijing, who may not be representative of all 
geriatric patients with OA of the knee in China. Second, 
patients with severe OA of the knee could not finish the 
tests and were thus not interviewed. These patients may 
suffer from more moderate to severe depression than 
our participants, especially among older women. Third, 
patients with musculoskeletal disorders other than knee 

OA were not excluded. If patients suffered from other 
chronic musculoskeletal disorders, this might also con-
tribute to the status of depression among this geriatric 
population. Last, no adjustment was used in the multiple 
testing performed.

Conclusion
Our findings suggested that physical function, social 
support, and lower extremity strength were predictors 
of depressive symptoms in community-dwelling elderly 
people with OA of the knee. Focusing on this elderly 
group with increasing functional exercise, positive social 
interaction and support, and lower limb muscle strength 
training should help in the prevention of depression.

Abbreviations
AIMS2: Arthritis Impact Measurement Scales 2; BMI: Body mass index; GDS: 
Geriatric Depression Scale; ICC: Intraclass correlation coefficients; OA: Osteoar-
thritis; SCT: Stair-climb test; SD: Standard deviation; TUG : Timed up and go test; 
WOMAC: Western Ontario and McMaster Universities Osteoarthritis Index.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12877- 022- 03117-0.

Additional file 1. 

Additional file 2. 

Acknowledgements
We thank all the participants for their involvement in the study, and the 
research assistants for their support and help in recruitment of the partici-
pants and the data collection.

Statement of STROBE guidelines
Our study adheres to STROBE guidelines and includes a completed STROBE 
checklist in Additional file 2.

Authors’ contributions
ZX participated in the design of the study, performed the data analysis, and 
drafted the manuscript. WYY and HH assessed the patients. JX, CH and WY col-
lected and analyzed the patient data. SS was a major contributor in the design 
of this study and revised the manuscript. All the authors read and approved 
the final manuscript.

Table 4 Multiple regression analysis of depression in elderly patients with osteoarthritis of the knee (n = 214)

*p < 0.01; **p < 0.001. SCT stair-climb test

Model 1 Model 2 Model 3
Step predictors β t β t β t

1 Scale variables

 Physical function 0.11 8.74** 0.10 7.13** 0.07 5.00**

 Social support −0.16 −2.64* −0.09 −1.56

2 Test variables

 SCT 0.29 5.47**

 Adjusted R [2] 0.261 0.282 0.368

 Adjusted R [2] change 0.261 0.021 0.086

https://doi.org/10.1186/s12877-022-03117-0
https://doi.org/10.1186/s12877-022-03117-0


Page 9 of 10Zheng et al. BMC Geriatrics          (2022) 22:453  

Funding
Not applicable.

Availability of data and materials
The dataset supporting the conclusions of this article is included within the 
article (Additional file 1).

Declarations

Ethics approval and consent to participate
The study protocol was approved by the Peking University Medical Ethics 
Committee (IRB00001052–14058). All participants provided written informed 
consent.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 The Open University of China, 75 Fuxing Road, Haidian District, Bei-
jing 100039, China. 2 School of Nursing, Peking University, 38 Xueyuan Road, 
Haidian District, Beijing 100191, China. 3 Institute of Sports Medicine, Peking 
University Third Hospital, 49 Huayuan North Road, Haidian District, Bei-
jing 100191, China. 

Received: 27 January 2022   Accepted: 4 May 2022

References
 1. Stubbs B, Aluko Y, Myint PK, Smith TO. Prevalence of depressive symp-

toms and anxiety in osteoarthritis: a systematic review and meta-analysis. 
Age Ageing. 2016;45(2):228–35.

 2. Sun X, Zhen X, Hu X, Li Y, Gu S, Gu Y, et al. Osteoarthritis in the Middle-
Aged and Elderly in China: Prevalence and Influencing Factors[J]. Int J 
Environ Res Public Health. 2019;16(23): 4701.

 3. Tang X, Wang S, Zhan S, Niu J, Tao K, Zhang Y, et al. The prevalence 
of symptomatic knee osteoarthritis in China: results from the China 
health and retirement longitudinal study. Arthritis Rheumatol. 
2016;68(3):648–53.

 4. Ahn H, Weaver M, Lyon D, Choi E, Fillingim RB. Depression and 
pain in Asian and White Americans with knee osteoarthritis. J Pain. 
2017;18(10):1229–36.

 5. Shang X, Peng W, Hill E, Szoeke C, He M, Zhang L. Incidence of 
medication-treated depression and anxiety associated with long-term 
Cancer, cardiovascular disease, diabetes and osteoarthritis in community-
dwelling women and men. EClinicalMedicine. 2019;15:23–32.

 6. Saracino RM, Weinberger MI, Roth AJ, Hurria A, Nelson CJ. Assess-
ing depression in a geriatric cancer population. Psychooncology. 
2017;26(10):1484–90.

 7. Arnow BA, Blasey CM, Lee J, Fireman B, Hunkeler EM, Dea R, et al. Rela-
tionships among depression, chronic pain, chronic disabling pain, and 
medical costs. Psychiatr Serv. 2009;60(3):344–50.

 8. Kojima M, Kojima T, Suzuki S, Takahashi N, Funahashi K, Kato D, et al. Alex-
ithymia, depression, inflammation, and pain in patients with rheumatoid 
arthritis. Arthritis Care Res (Hoboken). 2014;66(5):679–86.

 9. Margaretten M, Yelin E, Imboden J, Graf J, Barton J, Katz P, et al. Predictors 
of depression in a multiethnic cohort of patients with rheumatoid arthri-
tis. Arthritis Rheum. 2009;61(11):1586–91.

 10. Sambamoorthi U, Shah D, Zhao X. Healthcare burden of depression 
in adults with arthritis. Expert Rev Pharmacoecon Outcomes Res. 
2017;17(1):53–65.

 11. Aravena JM, Saguez R, Lera L, Moya MO, Albala C. Factors related to 
depressive symptoms and self-reported diagnosis of depression in 
community-dwelling older Chileans: A national cross-sectional analysis. 
Int J Geriatr Psychiatry. 2020;35(7):749–58.

 12. Aree-Ue S, Kongsombun U, Roopsawang I, Youngcharoen P. Path model 
of factors influencing health-related quality of life among older people 
with knee osteoarthritis. Nurs Health Sci. 2019;21(3):345–51.

 13. Lee Y, Shinkai S. Correlates of cognitive impairment and depressive symp-
toms among older adults in Korea and Japan. Int J Geriatr Psychiatry. 
2005;20(6):576–86.

 14. Iijima H, Aoyama T, Fukutani N, Isho T, Yamamoto Y, Hiraoka M, et al. 
Psychological health is associated with knee pain and physical function 
in patients with knee osteoarthritis: an exploratory cross-sectional study. 
BMC Psychol. 2018;6(1):19.

 15. Charles-Lozoya S, Cobos-Aguilar H, Tamez-Montes JC, Brizuela-Ventura 
JM, Rangel-Valenzuela JM, Garcia-Hernandez A. Obesity, depression and 
factors associated to the quality of life in total knee arthroplasty. Cir Cir. 
2020;88(2):143–9.

 16. Batsis JA, Zbehlik AJ, Pidgeon D, Bartels SJ. Dynapenic obesity and the 
effect on long-term physical function and quality of life: data from the 
osteoarthritis initiative. BMC Geriatr. 2015;15:118.

 17. Chen H, Zheng X, Huang H, Liu C, Wan Q, Shang S. The effects of a home-
based exercise intervention on elderly patients with knee osteoarthritis: a 
quasi-experimental study. BMC Musculoskelet Disord. 2019;20(1):160.

 18. World Health Organization. Caring for the health of the elderly in China 
[OL]. 28 May 2021. Available from: https:// www. who. int/ news- room/ featu 
re- stori es/ detail/ caring- for- the- health- of- the- elder ly- in- china.

 19. Lee HCB, Chiu HFK, Kwok WY, Leung CM, Kwong PK, Chung DWS. Chinese 
elderly and the GDS short form: a preliminary study. Clin Gerontol. 
1993;14:37–42.

 20. Sheikh JI, Yesavage JA. Geriatric depression scale (GDS): recent evidence 
and development of a shorter version. Clin Gerontol. 1986;5:165–73.

 21. Minami U, Nishi M, Fukaya T, Hasebe M, Nonaka K, Koike T, et al. Effects 
of the change in working status on the health of older people in Japan. 
PLoS One. 2015;10(12):e0144069.

 22. Shah A, Herbert R, Lewis S, Mahendran R, Platt J, Bhattacharyya B. Screen-
ing for depression among acutely ill geriatric inpatients with a short 
geriatric depression scale. Age Ageing. 1997;26(3):217–21.

 23. Bae JN, Cho MJ. Development of the Korean version of the geriatric 
depression scale and its short form among elderly psychiatric patients. J 
Psychosom Res. 2004;57(3):297–305.

 24. Kwak Y, Song S, Yang Y. The relationship between geriatric depression 
scale structure and cognitive-behavioral aspects in patients with Alzhei-
mer’s disease. Dement Neurocognitive Disord. 2015;14:24–30.

 25. Bellamy N, Buchanan WW. A preliminary evaluation of the dimensionality 
and clinical importance of pain and disability in osteoarthritis of the hip 
and knee. Clin Rheumatol. 1986;5(2):231–41.

 26. Symonds T, Hughes B, Liao S, Ang Q, Bellamy N. Validation of the Chinese 
Western Ontario and McMaster universities osteoarthritis index in 
patients from mainland China with osteoarthritis of the knee. Arthritis 
Care Res (Hoboken). 2015;67(11):1553–60.

 27. Guillemin F, Coste J, Pouchot J, Ghezail M, Bregeon C, Sany J. The 
AIMS2-SF: a short form of the arthritis impact measurement scales 
2. French quality of life in rheumatology group. Arthritis Rheum. 
1997;40(7):1267–74.

 28. Chu EM, Chiu KY, Wong RW, Tang WM, Lau CS. Translation and validation 
of arthritis impact measurement scales 2 into Chinese: CAIMS2. Arthritis 
Rheum. 2004;51(1):20–7.

 29. Lai Z, Lee S, Hu X, Wang L. Effect of adding whole-body vibration 
training to squat training on physical function and muscle strength in 
individuals with knee osteoarthritis. J Musculoskelet Neuronal Interact. 
2019;19(3):333–41.

 30. Podsiadlo D, Richardson S. The timed "up & go": a test of basic functional 
mobility for frail elderly persons. J Am Geriatr Soc. 1991;39(2):142–8.

 31. Lin MR, Hwang HF, Hu MH, Wu HD, Wang YW, Huang FC. Psychometric 
comparisons of the timed up and go, one-leg stand, functional reach, 
and Tinetti balance measures in community-dwelling older people. J Am 
Geriatr Soc. 2004;52(8):1343–8.

 32. Focht BC, Rejeski WJ, Ambrosius WT, Katula JA, Messier SP. Exercise, self-
efficacy, and mobility performance in overweight and obese older adults 
with knee osteoarthritis. Arthritis Rheum. 2005;53(5):659–65.

 33. Iijima H, Shimoura K, Eguchi R, Aoyama T, Takahashi M. Concurrent 
validity and measurement error of stair climb test in people with pre-
radiographic to mild knee osteoarthritis. Gait Posture. 2019;68:335–9.

https://www.who.int/news-room/feature-stories/detail/caring-for-the-health-of-the-elderly-in-china
https://www.who.int/news-room/feature-stories/detail/caring-for-the-health-of-the-elderly-in-china


Page 10 of 10Zheng et al. BMC Geriatrics          (2022) 22:453 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 34. Peng L, Yan Y, Hou X, Niu D, Wei J, Wang J. Evaluation of the effect of a 
three-color ladder management model for knee osteoarthritis in the 
community. Am J Transl Res. 2021;13(4):3074–83.

 35. Qian M, Chen R, Chen H, Hu S, Zhong J, Yao P, et al. Counselling and psy-
chotherapy services in more developed and developing regions in China: 
a comparative investigation of practitioners and current service delivery. 
Int J Soc Psychiatry. 2012;58(5):536–43.

 36. Wu F, Narimatsu H, Li X, Nakamura S, Sho R, Zhao G, et al. Non-communi-
cable diseases control in China and Japan. Glob Health. 2017;13(1):91.

 37. Charlton RA, Lamar M, Zhang A, Ren X, Ajilore O, Pandey GN, et al. 
Associations between pro-inflammatory cytokines, learning, and 
memory in late-life depression and healthy aging. Int J Geriatr Psychiatry. 
2018;33(1):104–12.

 38. Lin EH, Katon W, Von Korff M, Tang L, Williams JW Jr, Kroenke K, et al. 
Effect of improving depression care on pain and functional outcomes 
among older adults with arthritis: a randomized controlled trial. Jama. 
2003;290(18):2428–9.

 39. Harris T, Cook DG, Victor C, DeWilde S, Beighton C. Onset and persistence 
of depression in older people--results from a 2-year community follow-
up study. Age Ageing. 2006;35(1):25–32.

 40. Roy R, Thomas M. A survey of chronic pain in an elderly population. Can 
Fam Physician. 1986;32:513–6.

 41. Zheng S, Tu L, Cicuttini F, Zhu Z, Han W, Antony B, et al. Depression in 
patients with knee osteoarthritis: risk factors and associations with joint 
symptoms. BMC Musculoskelet Disord. 2021;22(1):40.

 42. Helminen EE, Sinikallio SH, Valjakka AL, Väisänen-Rouvali RH, Arokoski 
JP. Effectiveness of a cognitive-behavioural group intervention for 
knee osteoarthritis pain: a randomized controlled trial. Clin Rehabil. 
2015;29(9):868–81.

 43. Makizako H, Shimada H, Doi T, Yoshida D, Anan Y, Tsutsumimoto K, et al. 
Physical frailty predicts incident depressive symptoms in elderly people: 
prospective findings from the Obu study of health promotion for the 
elderly. J Am Med Dir Assoc. 2015;16(3):194–9.

 44. Bijlsma JW, Berenbaum F, Lafeber FP. Osteoarthritis: an update with 
relevance for clinical practice. Lancet. 2011;377(9783):2115–26.

 45. Chen PY, Song CY, Yen HY, Lin PC, Chen SR, Lu LH, et al. Impacts of tai chi 
exercise on functional fitness in community-dwelling older adults with 
mild degenerative knee osteoarthritis: a randomized controlled clinical 
trial. BMC Geriatr. 2021;21(1):449.

 46. Chen L, Alston M, Guo W. The influence of social support on loneliness 
and depression among older elderly people in China: coping styles as 
mediators. J Community Psychol. 2019;47(5):1235–45.

 47. Glyn-Jones S, Palmer AJ, Agricola R, Price AJ, Vincent TL, Weinans H, et al. 
Osteoarthritis. Lancet. 2015;386(9991):376–87.

 48. Stevenson JD, Roach R. The benefits and barriers to physical activity and 
lifestyle interventions for osteoarthritis affecting the adult knee. J Orthop 
Surg Res. 2012;7:15.

 49. Vincent KR, Vincent HK. Resistance exercise for knee osteoarthritis. PM R. 
2012;4(5 Suppl):S45–52.

 50. Dunlop DD, Song J, Semanik PA, Sharma L, Chang RW. Physical activity 
levels and functional performance in the osteoarthritis initiative: a graded 
relationship. Arthritis Rheum. 2011;63(1):127–36.

 51. Fitzgerald GK, White DK, Piva SR. Associations for change in physical 
and psychological factors and treatment response following exercise in 
knee osteoarthritis: an exploratory study. Arthritis Care Res (Hoboken). 
2012;64(11):1673–80.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Factors influencing depression in community-dwelling elderly patients with osteoarthritis of the knee in China: a cross-sectional study
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	The design of the study and recruitment of the study population
	Measures
	Analysis of the data

	Results
	Subject characteristics and health conditions
	Depression
	Associations between depression and other variables
	Factors predicting depression

	Discussion
	Limitations

	Conclusion
	Acknowledgements
	References


