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Purpose: The association between depression and chronic pain is well established. 
However, few studies have examined the pathways from depression to chronic pain. The 
present cross-cultural study aimed to test the mediating effects of pain catastrophizing on 
associations between depression and chronic pain (eg, pain severity, pain intensity) among 
Korean American elderly.
Patients and Methods: A total of 132 elderly Korean Americans with chronic pain were 
recruited from elderly daycare centers and Korean ethnic churches in the community. For 
mediation analyses, structural equation modeling with full information maximum likelihood 
estimation method was used. The bias-corrected bootstrap confidence interval (CI) method 
for inferential tests of the indirect effects was also conducted in mediation analysis.
Results: The results indicated that the proportion of comorbid depression and chronic pain 
was 45.7%. Elderly Korean Americans with depression scored higher in pain severity, pain 
interference, and pain catastrophizing than those without depression. Pain catastrophizing 
was found to have a significant mediating effect on the relationship between depression and 
pain severity (indirect effect = 0.147, Bootstrap 95% CI = [0.079, 0.226]), controlling for 
demographic covariates, comorbidities and pain area. Pain catastrophizing also mediated the 
relationship between depression and pain interference (indirect effect =0.164, Bootstrap 95% 
CI = [0.097, 0.244]), controlling for the covariates.
Conclusion: These findings add to the literature by providing evidence that pain catastro-
phizing plays a role in high levels of pain severity and pain interference comorbid chronic 
pain and depression in Asian elderly immigrants. Appropriate culturally tailored programs to 
redirect pain catastrophizing cognitive process should be developed and provided for elderly 
Asian Americans to reduce chronic pain disparity.
Keywords: Korean immigrants, cross-cultural, comorbid, mediation

Introduction
Chronic pain, which is pain associated with direct or potential tissue injury and 
lasting or recurring for more than three months, is characterized as subjective, 
involving both sensory and emotional responses.1 Chronic pain is considered 
a major health concern, with negative effects that include low quality of life, 
psychosocial distress, pain-induced disability, and opioid abuse or overdose.2–4 

Among immigrants, the experience of chronic pain may be influenced by several 
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factors, including a lack of social/emotional support, dif-
ferent sociocultural environment, and language barrier.5,6 

Immigrants’ pain experience and pain-related disease pro-
gression may also be affected by cultural beliefs related to 
pain and by the different pain management systems used in 
different healthcare environments. For example, Asian 
immigrants consider pain part of the normal aging process 
and furthermore accept pain and suffering for spiritual 
growth.4 Asian immigrants were reported to have greater 
pain tolerance compared to non-Hispanic whites,7 are 
reluctant to report pain, and have less tendency to com-
plain because they do not want to burden others.4 

Language barriers, different health insurance system, and 
lack of preferable alternative pain management methods 
(eg, Chinese Traditional Medicine) may also influence 
chronic pain experience among elderly immigrants.8 

A previous study on intra-racial differences in chronic 
pain severity in the elderly found a higher level of chronic 
pain severity among Korean immigrants compared to their 
counterparts in their home country.9 Years of living in the 
US may vary among the immigrant participants, however, 
their acculturation level was low – the immigrant group 
preferred Korean language, music, and food.9

Chronic pain is often associated with depression, with 
comorbidity rates ranging from 30% to 60% and disease 
progression that is influenced by each other.10,11 

Depression can exacerbate chronic pain progression and 
reduce analgesic effects of pain medication.12 Among 
Asian Americans, the prevalence of depression has been 
reported to be 13–45%, depending upon how it is mea-
sured and cut-offs for depression diagnosis.13 This high 
prevalence of depression may influence the experience of 
chronic pain and disease progression among Asian 
Americans.

Pain catastrophizing is exacerbated negative thinking 
in response to pain, and includes helplessness, rumination, 
and magnification related to the cognitive and emotional 
pain experience. Patients with pain catastrophizing have 
a tendency to overestimate the threat from painful sensa-
tions, and pain catastrophizing, as a maladaptive response 
to pain, may be associated with other psychological dis-
tress, including depression.14 Patients with depression may 
have increased negative emotional responses to their pain 
(eg, helplessness, hopelessness), which can evoke pain 
catastrophizing thoughts. A higher level of pain catastro-
phizing has been reported among Asian Americans, com-
pared to non-Hispanic whites, and this has been associated 
with a higher sensitivity to pain in Asian Americans.7

Previously, depression, pain catastrophizing, and pain 
severity/pain interference have been studied widely; how-
ever, most studies examined depression as an outcome of 
interest or mediator. For example, a previous report of 
depression mediating the association between pain cata-
strophizing and pain-related factors, including pain inten-
sity among elderly.15 Pain catastrophizing mediates the 
associations between pain intensity and depression.16–18

The possible mechanisms for how depression influ-
ences the chronic pain experience have not been examined 
and need to be explored given the high prevalence of 
depression13 and chronic pain severity9 in this particular 
population. The biopsychosocial framework of pain 
emphasizes multidimensional aspects of pain, including 
psychological dysfunction (eg, depression), social factors 
(eg, income, education, immigrant status), and biological 
factors (eg, gender, comorbidity). A multidimensional 
approach to manage chronic pain among the elderly popu-
lation has been emphasized to provide effective and per-
sonalized care to improve pain-related outcomes.19 The 
purpose of the present study was to test the mediating 
effect of pain catastrophizing on depression, pain severity, 
and pain intensity among Korean elderly immigrants with 
chronic pain in the United States. We hypothesized that: 1) 
individuals with comorbid chronic pain and depression 
will have higher levels of pain severity and pain interfer-
ence compared to those without depression, and 2) the 
association between depression and pain severity and 
pain interference will be mediated by pain catastrophizing.

Patients and Methods
Participants
This study was part of a cross-cultural comparison study 
on chronic pain between Korean-Americans living in the 
United States and Koreans living in their home country. 
The parent study was approved by the Towson 
University’s Institutional Review Board for Korean- 
American study site. This study was in accordance with 
the Declaration of Helsinki. Informed consent was 
obtained from all participants and information about the 
study was provided prior to that, including aims, methods, 
potential benefits and risks of the study, contact informa-
tion of the researchers, confidentiality of the data and 
anonymity of their participation. Eligibility criteria testing 
and data collection were conducted in elderly daycare 
centers and Korean churches by three bilingual (Korean 
and English) registered nurses. All questionnaires were 
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Korean versions of the measures, and the registered nurses 
answered any questions raised by the participants and 
reviewed measures after completion to minimize missing 
data. The participants were ≥65 years and had self- 
reported chronic musculoskeletal pain for more than 3 
months. Participants with cognitive impairment (Mini- 
Mental Status Examination <23/30) were excluded from 
the study, and other specific inclusion/exclusion criteria 
are described elsewhere.9 A total of 132 Korean 
Americans voluntarily consented to participate in the 
study.

Measures
Demographic characteristics included in the study were 
age, gender, educational status, perceived socio-economic 
status, and marital status. Self-reported comorbidities were 
assessed for commonly prevalent disease in elderly, 
including hypertension, arthritis, osteoporosis, diabetes, 
and others (eg, cancer, heart disease, cerebrovascular dis-
ease, problems related to prostate, urinary track, eye, 
or ear).

Pain Severity and Interference
The Brief Pain Inventory (BPI), which has been validated 
in the Korean population previously, was used to measure 
pain severity and pain interference.20,21 Pain areas were 
assessed by asking participants shade on the diagram 
(front and back of the body) in the areas where they feel 
pain. For pain severity, the average of four items of BPI 
measuring pain severity (now, at its worst, least, and 
average over the past week) were used. The pain interfer-
ence score was calculated by averaging nine items evalu-
ating the degree of interferences due to pain with general 
activity, mood, walking, work, sleep, relations with others, 
and enjoyment of life. Cronbach’s alpha for pain severity 
and pain interference were 0.86 and 0.91, respectively, in 
the current study.

Depressive Symptoms
Depressive symptoms were measured using the Patient 
Health Questionnaire-9 (PHQ-9) Korean version.22 The 
PHQ-9 is a self-administered questionnaire for depres-
sion screening and diagnosis. The nine items included in 
the measurement are based on the 9 diagnostic criteria for 
a major depressive episode in Diagnostic and Statistical 
Manual of Mental Disorders (DSM-5).23 Higher scores 
on the PHQ-9 are indicative of higher depressive symp-
toms. When the participants scored 5 or above on the 

PHQ-9, they were considered to have depression. The 
validity and reliability of PHQ-9 have been reported for 
the Korean population previously,24 and the Cronbach’s 
alpha for the current study was 0.80.

Pain Catastrophizing
The Pain Catastrophizing Scale (PCS) was used to mea-
sure pain catastrophizing.25 The total sum of 13-item 
responses provides a good index of the catastrophizing 
construct through the highly correlated subscales of 
rumination, helplessness, and magnification. Higher 
scores on the PCS are indicative of greater pain-related 
catastrophizing. The validity of this scale has been 
reported for Asian Americans,26 and the Korean version 
of the PCS (K-PCS), which has been validated pre-
viously, was used for this study.27 The Cronbach’s 
alpha was 0.94 for this study.

Statistical Analyses
To describe the demographic characteristics of the par-
ticipants, frequency, mean, range, and standard deviation 
were presented. To test the difference in pain severity, 
pain interference, and pain catastrophizing between par-
ticipants with depression and without depression, inde-
pendent groups t-test was conducted. Preliminary 
analyses were conducted to check the assumptions of 
normality, linearity, homoscedasticity, and multicolli-
nearity. Bivariate associations among the study variables 
were tested using Pearson correlation. For mediation 
analyses, we used structural equation modeling using 
the full information maximum likelihood estimation 
method. Two separate models for pain severity and 
pain interference were analyzed. Demographic charac-
teristics that showed significant association in bivariate 
analyses with the outcome variable were included in the 
multiple mediation analysis to control confounding vari-
ables. We also conducted the bias-corrected bootstrap 
confidence interval (CI) method for inferential tests of 
the indirect effects in mediation analysis.28 Five thou-
sand bootstrap iterations created the bootstrap sample 
for estimating the indirect effect of mediation analysis. 
If a bootstrap 95% CI includes 0, then the indirect effect 
is considered non-significant. Missing data were mini-
mal (ranged from 0 to 7 out of 132) for all study 
variables. A p<0.05 (2-sided) was considered statisti-
cally significant. Statistical analyses were performed 
using STATA 15.1 (StataCorp, Texas, USA).
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Results
Sociodemographic Characteristics, 
Comorbid Conditions, and Reported 
Chronic Pain Among the Participants
Demographic characteristics for the participants (n = 132) 
are presented in Table 1. The mean age of participants was 
78.3 years (SD = 6.68, range 65 to 95 years), and approxi-
mately 80% of the participants were female. About 29% of 
the participants reported at least some college education, 
and 60% reported that their perceived economic status was 
not difficult at all for daily living. The most prevalent 
chronic disease was hypertension (53%), followed by 
arthritis (44%), osteoporosis (33%), and diabetes (32%). 
The most prevalent chronic pain area was back (49%), 
followed by knee (38%), shoulder (25%), and legs (21%).

Differences in Pain Severity, Pain 
Interference, and Pain Catastrophizing 
Between Patients with Depression and 
without Depression
The mean score of pain severity was 3.77 (SD = 2.18). The 
mean scores of pain interference were 2.55 (SD = 2.01), 
and 15.61 (SD = 11.47) for pain catastrophizing. For 
depression, the mean was 5.48 (SD = 5.35), with 45.7% 
crossing the cutoff of 5 indicating depression. Table 2 
shows the group differences in pain severity, pain inter-
ference, and pain catastrophizing between patients with 
depression and without depression. Significant differences 
were found in pain severity, pain interference, and all 
subscales and total scores of pain catastrophizing between 
the two groups (p < 0.001). Participants with depression 
scored higher in pain severity, pain interference, and pain 
catastrophizing than those without depression.

Mediating Effect of Pain Catastrophizing 
Between Depression and Pain Severity/ 
Pain Intensity
Demographic characteristics, including age, gender, edu-
cation level, perceived economic status, and living with 
spouse, were significantly associated with pain severity 
and/or pain interference in bivariate analysis (Table 3). 
Total number of comorbidities (pain severity: r = 0.424, 
p < 0.001; pain interference: r = 0.366, p < 0.001), and 
pain area (pain severity: r = 0.255, p = 0.003; pain inter-
ference: r = 0.374, p < 0.001) were also significantly 
associated with pain severity and pain interference. 

Among the demographic variables, age, education, and 
perceived economic status were highly correlated with 
number of comorbidity (Table 3). Therefore, age, educa-
tion, and perceived economic status were excluded in the 
model to avoid multicollinearity. Gender, living with 

Table 1 Sample Characteristics of Korean-American Elderly with 
Chronic Pain (N=132)

Characteristics N (%)

Age (mean ± SD, range) 78.33 ± 6.68, 65–95

Gender
Male 24 (18.18)

Female 108 (81.82)

Education

No education 4 (3.03)
≤ Elementary graduate 21 (15.91)

≤ Middle school graduate 26 (19.70)

≤ High school graduate 43 (32.58)
≤ Some college 31 (23.48)

≥ Graduate school 7 (5.30)

Perceived economic status

Somewhat difficult for daily living 10 (7.69)

Very difficult for daily living 42 (32.31)
Not difficult at all for daily living 78 (60.00)

Living with spouse
Yes 74 (56.06)

No 58 (43.94)

Comorbidity (multiple responses)

Hypertension 70 (53.03)

Arthritis 58 (43.94)
Osteoporosis 43 (32.58)

Diabetes 42 (31.82)

Eye-related disease 33 (25.00)
Incontinence & bladder-related disease 26 (19.70)

Heart disease 22 (16.67)

No. of comorbid conditions, median (IQR) 2 (1–4)

Types of chronic pain area (multiple 

responses)
Back 64 (48.48)

Knee 50 (37.87)

Shoulder 33 (25.00)
Leg 28 (21.21)

Arm (including elbow) 20 (15.15)

Neck 13 (9.84)
Finger (including wrist) 11 (8.33)

Foot (including ankle) 9 (6.81)

Hip (including hip joint) 7 (5.30)
Others (abdomen, chest, head area) 11 (8.33)

No. of pain areas, median (IQR) 2 (1–4)
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spouse, numbers of comorbidity and pain areas were all 
included in the multivariate model as covariates. To 
explore the mediation effects of pain catastrophizing on 
the associations of depression with pain severity and 
depression with pain interference, multiple mediation ana-
lyses were conducted. The results of the mediating effects 

of pain catastrophizing are presented in Table 4. 
A significant mediating effect was found for pain catastro-
phizing on the relationship between depressive symptoms 
and pain severity (indirect effect = 0.135, Bootstrap 95% 
CI = [0.068, 0.211]), controlling for the covariates 
(Figure 1A). Pain catastrophizing also mediated the 

Table 2 Differences in Pain Severity, Pain Interference, and Pain Catastrophizing by Depressive Symptoms (N=132)

Participants without Depression Participants with Depression

Mean SD Range Mean SD Range t p

Pain severity 2.94 1.92 0–8.3 4.59 2.01 0.5–9.0 −4.756 <0.001

Pain interference* 1.63 1.62 0–6.6 3.53 1.96 0.1–6.7 −5.932 <0.001

Pain catastrophizing

Rumination 5.11 4.63 0–16 9.65 4.95 0–16 −5.343 <0.001
Magnification 2.10 2.61 0–12 4.50 3.41 0–9 −4.507 <0.001

Helplessness 2.07 2.04 0–8 9.34 3.74 4–11 −13.91 <0.001

Total 9.26 7.90 0–34 23.29 10.38 7–34 −8.607 <0.001

Table 3 Correlations Among the Study Variables (N = 132)

1 2 3 4 5 6 7 8 9 10

1. Age –

2. Gender < 0.001 –

3. Living with spouse 0.183* 0.338** –
4. Education −0.268** −0.134 −0.057 –

5. Perceived economic status −0.145 0.016 −0.006 0.167 –

6. No. of pain areas 0.106 0.039 −0.029 −0.041 −0.197* –
7. No. of comorbidity 0.304** 0.089 0.023 −0.296** −0.302** 0.184* –

8. Depression 0.165 0.062 0.082 −0.169 −0.332** 0.178 0.149 –

9. Pain Catastrophizing 0.193* 0.134 0.109 −0.166 –0.256* 0.246* 0.244* 0.771** -
10. Pain Severity 0.206* 0.207* 0.187* −0.322** −0.295** 0.366** 0.424** 0.443** 0.614** -

11. Pain interference 0.211* 0.135 0.082 −0.113 −0.127 0.374** 0.255* 0.551** 0.705** 0.759**

Notes: *p < 0.05, **p < 0.001.

Table 4 Mediation Analysis on Relationship Between Depressive Symptoms and Pain Severity/Pain Interference

Pain Severity Pain Interference

Coefficient s.e. p Coefficient s.e. p

Direct effect (Depressive symptoms) −0.014 0.039 0.718 0.013 0.038 0.731

Indirect effect (via mediator)

Pain Catastrophizing 0.135 0.036 < 0.001 0.162 0.035 < 0.001

Covariates

Gender 0.256 0.388 0.511 0.082 0.371 0.825
Living with spouse 0.454 0.295 0.127 0.052 0.283 0.856

No. of comorbidity 1.049 0.285 < 0.001 0.235 0.273 0.392

No. of pain area 0.715 0.288 0.015 0.768 0.276 0.006

Notes: Gender was coded as 0=male, 1=female; Living with spouse coded as 0=yes, 1=no; no. of comorbidity was coded as 0=≤2, 1>2; no. of pain area was coded as 0=≤2, 
1≤2.
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relationship between depressive symptoms and pain inter-
ference (indirect effect =0.162, Bootstrap 95% CI = 
[0.097, 0.236]), controlling for the covariates (Figure 1B).

Discussion
The present study explored the associations between 
depression and pain severity and depression and pain 
interference, with the mediating role of pain catastrophiz-
ing on those associations among an ethnic minority elderly 
group with chronic pain. High prevalence of depression13 

and pain severity9 among this particular group of commu-
nity dwelling Korean immigrants in the US is a known 
significant factor, and the current study’s findings add to 
the literature by providing evidence of role of pain cata-
strophizing on the path from depression through chronic 
pain.

The proportion of elderly suffering from comorbid 
depression and chronic pain was 45.7% in the current 
study; this is greater compared to the previously reported 
prevalence of this comorbidity in the general elderly popu-
lation (13%).29 The negative influence of depression on 
chronic pain outcomes found in this study is consistent 
with previous studies. Previous studies have reported emo-
tional distress is a risk factor of prognostic indicators for 
patients with chronic pain,30 and patients with depression 

are more likely to suffer from chronic pain.31 In this study, 
participants with depression expressed higher levels of 
pain severity and interference for daily life activities com-
pared to those without depression. The overall pain sever-
ity scores (3.8 on 0–10 scale) were somewhat lower in the 
current study’s sample compared to other studies of elderly 
from Sweden (4.1–4.9 on 0–10 scale)32 and China (50 on 
0–100 scale).16 The pain catastrophizing score in the cur-
rent study was higher compared to that of Chinese elderly 
(11.2 vs 15.6).16 These findings suggest possible cross- 
cultural and intra-racial differences in reporting pain and 
pain-associated mood, including depression and pain cat-
astrophizing. Specifically, Korean elderly expressed less 
pain severity, but greater depression and pain catastrophiz-
ing. Cultural norms of enduring pain and high pain toler-
ance may influence these findings,4,7 and clinicians should 
consider these factors when caring for this group of 
patients.

In this study, we found support for our hypothesis that 
pain catastrophizing has a mediating effect on the associa-
tion between depression and pain outcomes. Pain catastro-
phizing, a maladaptive cognitive response to pain, was 
higher in those with greater depressive symptoms, and 
this may have influenced their perception of pain severity, 
and the levels of interference on activities of daily living 

A iating effect of pain catastrophizing between depression and pain severity

B Mediating effect of pain catastrophizing between depression and pain interference

Depression Pain severity

Pain 
catastrophizing

-.014

1.531** .088**

Depression Pain 
interference

Pain 
catastrophizing

.013

1.531** .106**

Med

Figure 1 Mediational models. (A) Mediating effect of pain catastrophizing between depression and pain severity. (B) Mediating effect of pain catastrophizing between 
depression and pain interference. 
Notes: Total effect (0.121) = direct effect (-0.014) + indirect effect (1.531×0.088) for (A). Total effect (0.175) = direct effect (0.013) + indirect effect (1.531×0.106) for (B) 
Covariates entered: gender, living with spouse, numbers of comorbidity and pain area; Just-identified model (no model fit indices); *p < 0.01, **p < 0.001.
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due to pain. Depressive symptoms did not influence pain 
severity and pain interference directly, but pain catastro-
phizing showed indirect effects via helplessness, rumina-
tion, and magnification on pain severity and pain 
interference. This finding is supported by a previous 
brain imaging study that found pain catastrophizing was 
related to brain areas involved in pain processing, whereas 
there was no clear association with depressive 
symptoms.33

Findings of the current study suggest that focusing on 
reducing pain catastrophizing may be important to 
improve pain outcomes for elderly individuals with 
depression. Recently, researchers have developed and 
tested emotion-focused cognitive interventions to improve 
pain outcomes for patients with chronic pain with comor-
bid depression. They reported that focusing on a person’s 
emotion-regulation process and providing cognitive beha-
vioral therapy to improve coping skills were helpful to 
modify their negative emotion-regulation process, which 
ultimately resulted in better outcomes related to chronic 
pain.34 Other studies tested the influence of mindfulness35 

and spiritual well-being36 on reducing pain catastrophiz-
ing. In addition to the current evidence on interventions for 
chronic pain, we suggest that treatments or interventions to 
help elderly engaging in less catastrophic thinking should 
be developed to better manage chronic pain.

Among the covariates, multisite pain was a significant 
factor augmenting pain severity and pain interference, 
controlling for other study variables. Comorbidities were 
also significantly associated with pain severity, controlling 
for other variables. These findings are consistent with 
previous findings reporting significant impacts of multisite 
pain and comorbid conditions on pain-related outcomes 
and psychological status.19,37 Multisite pain and multimor-
bidity are common in the elderly, therefore, these factors 
should be considered to better understand and manage the 
multi-dimensional aspects of pain in elderly population.

While the study adds significant findings to the 
current status of science, it has several limitations. 
First, generalization is limited due to the results com-
ing from a convenience sample from a specific region 
where a relatively large population of Asian immi-
grants is residing. Second, we were not able to include 
chronic pain prognostic variables, such as pain-induced 
disability, pain-related medication adherence, or physi-
cal activity levels. Lastly, variables related to social 
support or relationships with others (eg, friends, rela-
tives, and children) were not included in this study, 

which may affect pain experience of immigrants. 
Future suggested research includes longitudinal studies 
with larger samples investigating these outcomes and 
their relation to depression and studies that compare 
these outcomes among diverse ethnic groups.

Conclusion
Pain catastrophizing contributes to high levels of pain sever-
ity and interference in elderly individuals with comorbid 
chronic pain and depression. Korean elderly immigrants 
with chronic pain are highly comorbid with depression, and 
greater pain severity and interference may be explained by 
higher levels of pain catastrophizing. To reduce chronic pain 
disparity, appropriate culturally tailored programs focused on 
redirecting pain catastrophizing cognitive process should be 
developed for elderly Asian Americans. A multi-dimensional 
approach to pain, taking into consideration comorbidities and 
multisite pain should be considered in chronic pain manage-
ment in the elderly Asian immigrant population.
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