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ABSTRACT
Objectives. The study aimed to explore the association of coping styles and social
support with psychological distress among patients with end-stage renal disease (ESRD)
as well as gender differences in these associations.
Methods. A cross-sectional study of 769 ESRD patients was conducted at 25 hospitals
in Qiqihar City, China. All information was collected using structured questionnaires
that were self-administered by the patients. Patients’ psychological health status, coping
styles and perceived social support were measured using the 12-item General Health
Questionnaire, the Medical Coping Modes Questionnaire and the Multidimensional
Scale of Perceived Social Support. Student’s t test, analysis of variance (ANOVA) and
binary logistic regression analysis were used for data analysis.
Results. A total of 72.3% of participants reported psychological distress, and the
prevalence of distress was higher in females (77.0%) than inmales (68.8%). The usage of
the acceptance-resignation coping style was positively related to psychological distress
(B= 0.459,P < 0.001). Social support level was negatively associatedwith psychological
distress (B = −0.049, P < 0.001). The use of the confrontation style was negatively
related to psychological distress in females (OR = 0.87, 95% CI [0.78–0.96]) but not
in males (OR = 0.98, 95% CI [0.91–1.06]) (P for interaction term = 0.007).
Conclusions. Greater use of the acceptance-resignation style and lower social support
are related to a higher risk of psychological distress. Greater use of the confrontation
style is related to a lower risk of psychological distress in females but not in males.

Subjects Psychiatry and Psychology, Public Health
Keywords Coping styles, End-stage renal disease, Psychological distress, Social support

INTRODUCTION
End-stage renal disease (ESRD) is the most advanced stage of chronic kidney disease
(CKD), requiring life-sustaining renal replacement therapy, which consists of either
dialysis or renal transplantation (Aileen et al., 2005). There is growing evidence for the
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high prevalence of psychological distress in ESRD patients, and such distress is associated
with increased mortality, lower treatment compliance, and increased healthcare service
utilization (Senanayake et al., 2018; Yagil et al., 2018; Joseph et al., 2011; Farrokhi et al.,
2014). The reported prevalence of psychological distress in ESRD patients varies greatly,
with estimates ranging from25% to 75%(Senanayake et al., 2018;Ng et al., 2014;Dora, Lilla
& Marta, 2012). ‘Psychological distress’ is often used as an indicator of emotional suffering.
If protective strategies are not implemented, less serious but persistent psychological distress
may develop into anxiety or depression (Kessler et al., 1997).

Based on the bio-psycho-social theory, psychological distress is considered as the
final outcome developing from the interactions among multiple pathophysiological,
psychological, and socioeconomic stressors affecting the individual (Dora, Lilla & Marta,
2012; Engel, 1981). Haemodialysis (HD) patients must face many possible stressors during
the course of the disease, such as the impact of the unfavourable prognosis, lack of a curative
treatment, physical deterioration, and increasing economic burden (Tu et al., 2014; Akin et
al., 2010). ESRD patients experience impaired quality of life, and psychological problems
have been identified as one of the major contributors to reduced quality of life in patients
with ESRD.

Social support usually refers to the functions performed for the individual by three
groups: family, friends and significant others (Zimet et al., 1990). Such support is helpful
to improving patients’ psychological health. Coping is identified as the constant changes
in action and cognition used to manage stressful demands (Lazarus & Folkman, 1984). In
other words, when facing external or internal conflicts or demands, patients make cognitive
or behavioural efforts to confront stressful situations. According to the stress-buffering
model (Cohen & Wills, 1985), a positive coping style and a high level of social support
offer buffering effects in the path of disease and psychological distress (Berkman, 1995).
Therefore, as effective buffer variables, a positive coping style and a high level of social
supportmay positively affect health outcomes and reduce psychological stress either directly
or indirectly by buffering the negative effects when an individual encounters a disease.

Unlike for other patients, the constant threat of death, reduced life expectancy, decreased
physical strength, and an intrusive medical regime have been shown to cause a higher
incidence of psychological illness in dialysis patients than in other patients (Gilbar, Or-Han
& Plivazky, 2005). Moreover, there are differences between male and female patients in
the prevalence of psychological distress (Hettiarachchi & Abeysena, 2018). In addition, a
previous study reported that men and women tended to have different coping strategies
when faced with stress (Martin et al., 2013). One study (Pilar Matud, Concepcion Garcia &
Fortes, 2019) reported that the levels of social support varied amongmen andwomen, which
affected individuals’ mental health. Gender differences can affect the selection of coping
styles and the social support level among ESRD patients, which may further affect their
risk of experiencing psychological distress. Therefore, whether there are gender differences
in the relationships of coping style and social support with psychological distress deserves
examination. Psychological symptoms are common among haemodialysis patients (Chong
& Tan, 2013). Research on gender differences in the effects of coping styles and social
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support on psychological distress can help physicians implement more targeted measures
to reduce the risk of psychological distress in ESRD patients.

The objectives of this study were to explore the association of coping styles and social
support with psychological distress and to ascertain gender differences in those associations.
Knowledge of gender differences in coping styles and social support is helpful for doctors
who are providing more personalized care, thereby enabling patients to obtain maximum
health benefits from participating in rehabilitation. Based on the previous studies, the
following hypotheses were tested:

(1) Based on the stress-buffering model (Cohen & Wills, 1985), a positive coping style
and a high level of social support can buffer the negative effects encountered when an
individual experiences a disease. We expected that greater use of the confrontation style
and a higher level of social support would be associated with lower risk of psychological
distress; in contrast, greater use of the avoidance or acceptance-resignation styles and a
lower level of social support were associated with higher risk of psychological distress.

(2) Based on previous studies (Martin et al., 2013; Pilar Matud, Concepcion Garcia &
Fortes, 2019), we predicted that gender may have a moderating effect on the associations
of coping styles and social support with psychological distress among ESRD patients.

MATERIAL AND METHODS
Study design and population
This cross-sectional study was carried out in Qiqihar City, in northeastern China, from
March to July of 2018. Twenty-five secondary and tertiary hospitals in Qiqihar City had
haemodialysis qualifications during the investigation. We enrolled all eligible hospitals into
the study. Patients met the inclusion and exclusion criteria and voluntarily participated
in the study. Written informed consent was obtained from all patients before their
participation in the survey. Participants completed a patient-reported questionnaire
within 30 min after their haemodialysis treatment. Participants who expressed difficulty
in completing the questionnaire answered questionnaire items verbally. Then, interviewer
filled out the questionnaire. The questionnaire included general demographic variables,
disease-related variables and several standardized structured scales. The investigators were
trained doctors and nurses. We adhered to the bioethics principles of the Declaration of
Helsinki and this study was approved by the Research Ethical Committee of Jilin University
(Reference Number: 2017-12-18).

We recruited 870 patients to take the questionnaire survey, and 854 questionnaires were
returned, with a response rate of 98.16%. Of these, 85 patients were excluded because they
had other diseases that had a greater impact on their mental health statuses (e.g., cancer
(Deimling et al., 2010), stroke (Hilari et al., 2010), and extremity disability (Kamlesh, Rajesh
& Ajit, 2003)). The final sample size was 769 (443 males and 326 females, aged 18–94 years,
Mage= 53.13, SD = 16.24) for the present analyses. The inclusion criteria were as follows:
aged at least 18 years, both genders, with haemodialysis of at least three months, absence of
cognitive dysfunction, understanding of own disease conditions, agreed to participate in
the survey and signed the informed consent form. The exclusion criteria was any treatment
for mental illness.
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Variables
Patients’ sociodemographic characteristics included age, gender, marital status (married
and nonmarried), living situation (alone, with children, with spouse, and other) and
monthly family income per capita (less than U2000, U2001–U4000, and U4001 and
above). The disease-related information consisted of caregiver (relatives, non-relatives),
haemodialysis frequency (<3 times/week, 3 times/week, >3 times/week) and years on
haemodialysis (<5 years, 5–10 years, >10 years). Patient psychological distress, coping
styles and perceived social support were measured using the 12-item General Health
Questionnaire (GHQ-12), the Medical Coping Modes Questionnaire (MCMQ) and the
Multidimensional Scale of Perceived Social Support (MSPSS). Psychological distress was
the outcome variable of the study. Gender, coping styles and social support were the
expected explanatory variables. The remaining variables were covariates in the study.

Instruments
The 12-item General Health Questionnaire (GHQ-12)
The Chinese version of the 12-item General Health Questionnaire (GHQ-12) was used to
detect the level of general mental health among haemodialysis patients. This instrument was
developed by Goldberg and revised by scholar Taian Cheng (Goldberg David & Williams,
1988; Cheng & Williams, 1986). The common method is binary GHQ scoring (0–0–1–1),
which yields a possible score range of 0–12. The GHQ-12 includes six questions that are
positively worded (e.g., Have you been able to concentrate on whatever you are doing?) and
six that are negatively worded (e.g., Have you lost confidence in yourself?). The wording
of the response scale is reversed for the two types of questions so that the responses for
the positively worded questions range from 1 (never or occasionally) to 0 (sometimes or
usually), and the responses for the negatively worded questions range from 0 (never or
occasionally) to 1 (sometimes or usually). Higher scores indicate worse mental health.
GHQ-12 scores of four and above indicate a tendency towards psychological distress
(Goldberg et al., 2000). The coefficient of Cronbach’s α of this scale in the present study
was 0.78.

Multidimensional Scale of Perceived Social Support (MSPSS)
Social support was measured by the Chinese version of the Multidimensional Scale of
Perceived Social Support (MSPSS). The MSPSS is a 12-item instrument that measures
perceived support from three sources: family (items3, 4, 8 and 11), friends (items 6, 7, 9
and 12) and significant others (items 1, 2, 5 and 10) (Zimet et al., 1988;Huang, Jin & Hong,
1996). Items are scored on a 7-point rating scale ranging from 1 (very strongly disagree) to
7 (very strongly agree), with possible total scores ranging from 12 to 84. Higher scores on
each of the subscales indicate higher levels of perceived support, and the sum of the three
subscales yields the perceived social support total score. The Chinese MSPSS has shown
good reliability and validity in populations such as cancer patients, medical students and
adolescents (Huang, Jin & Hong, 1996; Cheng & Chan, 2004; Chou, 2000). In the present
study, the Cronbach’s α coefficient of MSPSS was 0.93.
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Medical Coping Modes Questionnaire (MCMQ)
The Medical Coping Modes Questionnaire (MCMQ), originally conceived by Feifel, Strack
& Nagy (1987), is a 19-item questionnaire that purports to measure the extent to which
patients use three cognitive–behavioural coping strategies (confrontation, avoidance, and
acceptance–resignation) in dealing with their illness. The MCMQ used in the present study
is the Chinese version of the MCMQ, which had one item added during translation into
Mandarin Chinese (Shen, 2000). Each item is scored on a 4-point Likert scale ranging
from 1 to 4, and each score indicates a different frequency of each coping behaviour’s use
(e.g., never, sometimes, frequently, all the time). Eight of the 20 items are reverse-scored.
For each of the three ways of coping, a high score indicates the specific coping style that the
patient often was used to deal with medical events. In the Chinese version of the MCMQ,
the Cronbach’s α coefficients for the confrontation, avoidance, and acceptance–resignation
subscales were 0.69, 0.60, and 0.76, respectively.

Statistical analysis
Continuous variables were described as the mean and standard deviation when normally
distributed and with median and interquartile range when the variables did not follow
a normal distribution. Categorical variables were presented as absolute number (n) and
relative frequency (%). Student’s t test or analysis of variance (ANOVA) was used to
analyse the differences in coping styles and social support score distribution. Binary
logistic regression analysis was used to explore the associations between psychological
distress and selected factors, including age, gender, marital status, living situation, monthly
family income per capita, caregiver, self-care ability, haemodialysis frequency, years on
haemodialysis, coping styles and social support.Multivariate logistic regression analysis was
used to examine associations between variables (gender, coping styles, social support and
gender × social support/coping styles) and psychological distress. There were differences
between male and female patients if the coefficient of the interaction term of gender ×
social support/coping styles was significant. Then, the interaction variables that were found
to be significant were included into sex-stratified analysis to examine the gender difference.

Psychological distress identified by the GHQ-12 score was included as a dependent
variable in such logistic regression models. We provided estimates of the associations by
deriving odds ratios (ORs) and the corresponding 95% confidence intervals (CI) from the
logistic regression models. To minimize multicollinearity, social support and coping styles
were centralized (variable minus their mean) before the interaction terms were formed. The
results of the tests were considered significant when the 2-sided P value was less than 0.05.
All analyses were performed using IBM SPSS 24.0 (IBM Corp, Armonk, New York, USA).

RESULTS
Association of sociodemographic and clinical characteristics with
coping styles and social support
A total of 769 patients aged 18–94 years were screened for the study, and the mean age
of the participants was 53.13 ± 16.24 years. A total of 57.6% of the subjects were male.
Based on the GHQ-12 scores, 556 ESRD patients (72.3%, 95% CI [69.1–75.5]) displayed
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Table 1 Descriptive statistics for coping styles and social support.

Variables Total
(n= 769)

Confrontation Avoidance Acceptance–Resignation Social support

M (SD) P M (SD) P M (SD) P M (SD) P

Age, years 0.688 0.004 0.257 0.118
≤49 325

(42.3)
19.80
(2.94)

16.78
(2.55)

12.24
(3.03)

55.99
(14.45)

50–64 246
(32.0)

19.62
(2.94)

16.63
(2.68)

11.95
(2.85)

55.50
(13.72)

≥65 198
(25.7)

19.61
(2.87)

16.01
(2.85)

12.40
(3.12)

58.07
(12.39)

Gender 0.781 0.002 0.093 0.022
Male 443

(57.6)
19.72
(2.98)

16.79
(2.72)

12.03
(3.07)

57.34
(13.27)

Female 326
(42.4)

19.66
(2.83)

16.18
(2.61)

12.40
(2.89)

55.05
(14.25)

Marital status 0.539 0.158 0.890 0.003
Married 533

(69.3)
19.73
(2.92)

16.44
(2.63)

12.18
(3.06)

57.41
(12.80)

Nonmarried 236
(30.7)

19.59
(2.91)

16.74
(2.81)

12.21
(2.86)

54.03
(15.41)

Living situation 0.029 0.001 0.647 <0.001
Alone 166

(21.6)
19.75
(2.51)

17.16
(2.34)

12.45
(3.55)

49.18
(15.16)

Live with children 90 (11.7) 18.88
(3.36)

15.80
(2.87)

12.19
(2.82)

60.19
(11.61)

Live with spouse 470
(61.1)

19.85
(2.88)

16.48
(2.65)

12.12
(3.14)

57.87
(12.66)

Other 43 (5.6) 19.37
(3.56)

16.26
(3.46)

12.00
(3.44)

59.67
(14.05)

Monthly family income
per capita

0.736 <0.001 0.328 <0.001

Less than U2000 336
(43.7)

19.60
(3.32)

16.18
(2.86)

12.36
(3.13)

57.29
(13.12)

U2001–U4000 318
(41.3)

19.77
(2.59)

16.98
(2.30)

12.11
(2.82)

54.11
(14.63)

U4001 and above 115
(15.0)

19.73
(2.51)

16.37
(3.01)

11.91
(3.09)

59.94
(11.81)

Caregiver 0.558 0.191 0.086 <0.001
Relatives 674

(87.6)
19.71
(2.93)

16.49
(2.70)

12.12
(3.04)

57.47
(12.98)

Non-relatives 95 (12.4) 19.53
(2.83)

16.87
(2.59)

12.68
(2.67)

48.58
(16.27)

Self-care ability <0.001 0.096 <0.001 0.128
None 21 (2.7) 17.24

(3.97)
15.81
(4.07)

14.38
(3.15)

54.19
(18.08)

(continued on next page)
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Table 1 (continued)

Variables Total
(n= 769)

Confrontation Avoidance Acceptance–Resignation Social support

M (SD) P M (SD) P M (SD) P M (SD) P

Partial 266
(34.6)

19.79
(2.98)

16.32
(2.78)

13.12
(2.75)

55.15
(12.71)

Full 482
(62.7)

19.74
(2.79)

16.68
(2.55)

11.58
(2.95)

57.13
(14.03)

Haemodialysis frequency 0.590 <0.001 0.579 <0.001
<3 times/week 112

(14.6)
19.43
(2.10)

17.37
(2.32)

12.14
(2.20)

49.17
(16.95)

3 times/week 646
(84.0)

19.74
(3.01)

16.42
(2.72)

12.21
(3.09)

57.49
(12.75)

>3 times/week 11 (1.4) 19.73
(4.41)

14.91
(2.39)

11.27
(4.34)

63.73
(9.57)

Years on haemodialysis 0.132 0.133 0.065 0.176
<5 505

(65.7)
19.70
(2.96)

16.57
(2.56)

12.02
(3.06)

56.22
(14.21)

5–10 220
(28.6)

19.51
(2.79)

16.61
(2.93)

12.59
(2.84)

55.97
(12.58)

>10 44 (5.7) 20.48
(2.96)

15.57
(2.81)

12.16
(3.00)

60.09
(13.42)

Notes.
Differences were assessed using Student’s t test for gender, marital status and caregiver, and analysis of variance (ANOVA) for other variables. Bold values are statistically signifi-
cant.

psychological distress. The prevalence of psychological distress was marginally higher
among males (68.8%; 95% CI [64.5–73.2]) than females (77.0%; 95% CI [72.4–81.6]), and
the difference was statistically significant (P = 0.013). The differences in the demographic
characteristics of patients who used confrontation, avoidance, acceptance–resignation
and social support are summarized in Table 1. When patients lived with a spouse or
engaged in partial self-care, they were more inclined to choose the specific coping style
of confrontation. Male patients, those younger than 49 years old, living alone, with a
monthly family income per capita ofU2001–U4000 or with a haemodialysis frequency less
than 3 times/week were more inclined to choose avoidance. If patients could not care for
themselves, they were more likely to choose acceptance–resignation.Married patients, male
patients, those living with children, with a monthly family income per capita ofU4001 and
above, with a caregiver who was a relative, or with a haemodialysis frequency more than 3
times/week had higher social support scores than other patients (Table 1).

Associations between psychological distress and selected factors
In identifying the associations between the selected factors and psychological distress, it was
shown that psychological distress was significantly associated with gender, living situation,
caregiver, self-care ability, haemodialysis frequency, coping styles and social support.

The risk of psychological distress in female patients was 1.51 times as much as that for
males (OR= 1.51, 95%CI [1.09–2.10]). Patients who lived with their spouse had lower risk
of psychological distress (OR= 0.65, 95% CI [0.43–0.99]) than those living alone. The risk
of psychological distress in patients who were cared for by non-relatives was higher than
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Table 2 Univariate logistic regression analyses of psychological distress.

Variables Psychological distress P OR (95%CI)

No (n= 213) Yes (n= 556)

Age, yearsa

≤49 96 (29.5) 229 (70.5) – 1.00
50–64 70 (28.5) 176 (71.5) 0.778 1.05 (0.73, 1.52)
≥65 47 (23.7) 151 (76.3) 0.150 1.35 (0.90, 2.02)

Gendera

Male 138 (31.2) 305 (68.8) – 1.00
Female 75 (23.0) 251 (77.0) 0.013 1.51 (1.09, 2.10)

Marital statusa

Married 152 (28.5) 381 (71.5) – 1.00
Nonmarried 61 (25.8) 175 (74.2) 0.446 1.15 (0.81, 1.62)

Living situationa

Alone 36 (21.7) 130 (78.3) – 1.00
Live with children 24 (26.7) 66 (73.3) 0.370 0.76 (0.42, 1.38)
Live with spouse 140 (29.8) 330 (70.2) 0.046 0.65 (0.43, 0.99)
Other 13 (30.2) 30 (69.8) 0.241 0.64 (0.30, 1.35)

Monthly family income per capitaa

Less than U2000 91 (27.1) 245 (72.9) – 1.00
U2001–U4000 83 (26.1) 235 (73.9) 0.776 1.05 (0.74, 1.49)
U4001 and above 39 (33.9) 76 (66.1) 0.164 0.72 (0.46, 1.14)

Caregivera

Relatives 195 (28.9) 479 (71.1) – 1.00
Nonrelatives 18 (18.9) 77 (81.1) 0.044 1.74 (1.02, 2.99)

Self-care abilitya

Full 172 (35.7) 310 (64.3) – 1.00
None 1 (4.8) 20 (95.2) 0.019 11.10 (1.48, 83.40)
Partial 40 (15) 226 (85) <0.001 3.14 (2.13, 4.60)

Haemodialysis frequencya

3 times/week 194 (30) 452 (70) – 1.00
<3 times/week 17 (15.2) 95 (84.8) 0.002 2.40 (1.39, 4.13)
>3 times/week 2 (18.2) 9 (81.8) 0.403 1.93 (0.41, 9.02)

Years on haemodialysisa

<5 143 (28.3) 362 (71.7) – 1.00
5–10 54 (24.5) 166 (75.5) 0.294 1.21 (0.85, 1.75)
>10 16 (36.4) 28 (63.6) 0.261 0.69 (0.36, 1.32)

Coping stylesb

Confrontation 20.10 (3.21) 19.53 (2.79) 0.017 0.94 (0.89, 0.99)
Avoidance 16.27 (2.90) 16.64 (2.60) 0.093 1.05 (0.99, 1.12)
Acceptance–Resignation 9.74 (2.70) 13.13 (2.54) <0.001 1.69 (1.55, 1.85)

Social Support b 64.57 (10.01) 53.23 (13.67) <0.001 0.93 (0.91, 0.94)

Notes.
aCategorical variables are presented as the frequencies and percentages.
bNormally distributed continuous variables are presented as mean and standard deviation.
Bold values are statistically significant.
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Table 3 Multivariate logistic regression analysis of coping styles and social support on psychological distress.

Variables Model 1 Model 2 Model 3

B P B P B P

Confrontation 0.074 0.115 0.071 0.137 0.051 0.263
Avoidance −0.019 0.707 0.009 0.873 0.038 0.364
Acceptance–Resignation 0.499 <0.001 0.499 <0.001 0.459 <0.001
Social Support −0.062 <0.001 −0.065 <0.001 −0.049 <0.001
Gender (ref=male) 0.121 0.607 0.103 0.673 0.317 0.145
Gender× Confrontation −0.24 0.001 −0.232 0.003 −0.201 0.007
Gender× Avoidance 0.091 0.264 0.095 0.271 – –
Gender× Acceptance–Resignation −0.098 0.305 −0.108 0.277 – –
Gender× Social Support 0.031 0.086 0.035 0.067 – –

Notes.
Model 1: Unadjusted.
Model 2: Adjusted for age, marital status, living situation, monthly family income per capita, caregiver, self-care ability, haemodialysis frequency, and years on haemodialysis.
Model 3: Variables of confrontation, avoidance, acceptance-resignation, social support, gender, gender× confrontation entered into the regression model. Adjusted for age,
marital status, living situation, monthly family income per capita, caregiver, self-care ability, haemodialysis frequency, and years on haemodialysis.
Bold values are statistically significant.

those cared for by relatives (OR= 1.74, 95% CI [1.02–2.99]). Compared with patients with
normal self-care ability, patients without self-care ability and with partial self-care ability
were 11.1 (OR = 11.1, 95% CI [1.48–83.40]) and 3.84 (OR = 3.84, 95% CI [2.30–6.40])
times as likely to experience psychological distress, respectively. The risk of psychological
distress in patients with haemodialysis frequency less than 3 times/week was 2.4 (OR= 2.4,
95% CI [1.39–4.13]) times as much as patients with haemodialysis frequency equal to 3
times/week. Greater use of the acceptance-resignation style was closely related to a higher
risk of psychological distress in patients (OR = 1.69, 95% CI [1.55–1.85]). Greater use of
confrontation style was related to a lower risk of psychological distress in patients (OR =
0.94, 95% CI [0.89–0.99]). A higher social support score was associated with a lower risk
of psychological distress (OR = 0.93, 95% CI [0.91–0.94]) (Table 2).

The association of coping styles and social support with
psychological distress
Coping styles
Table 3 presents the results of multivariate logistic regression analyses for the association of
coping styles and social support with psychological distress. Model 1 was unadjusted, and
models 2 and 3 were adjusted for covariates. The variables of confrontation, avoidance,
acceptance-resignation, social support, gender, and gender × confrontation were entered
into the regression model in model 3. For patients, acceptance–resignation demonstrated
a positive association with psychological distress, indicating that patients who were
more inclined to use the coping style of acceptance–resignation were more likely to
experiencing psychological distress. The interaction of gender and acceptance–resignation
was not significant (P = 0.277). However, the interaction of gender and confrontation was
significant (P = 0.007), indicating that gender played a moderate role in the relationship
between confrontation and psychological distress. This relationship was closer for females
(P = 0.006) than for males (P = 0.585) (Table 4).
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Table 4 Sex-stratified analysis of the association of confrontation with psychological distress.

Variable B OR (95% CI) P

Male −0.021 0.98 (0.91,1.06) 0.585
Female −0.143 0.87 (0.78,0.96) 0.006

Notes.
Adjusted for age, marital status, living situation, monthly family income per capita, caregiver, self-care ability, haemodialysis
frequency, and years on haemodialysis. Bold values are statistically significant.

Social support
For patients, social support demonstrated a negative association with psychological
distress, indicating that patients who received less social support reported higher risk
of psychological distress (B = −0.049, P < 0.001). In the regression analysis, association
between the interaction term of gender × social support and psychological distress among
all participants was not significant (P = 0.067). This result suggested that there were no
gender differences in the association between social support and psychological distress in
this study.

DISCUSSION
There were three major findings in this study. First, the overall prevalence of psychological
distress in ESRD patients undergoing haemodialysis was high, and the prevalence of
psychological distress was higher in females than in males. Second, coping style and social
support were associated with psychological distress. Greater use of the confrontation
style and a higher social support score were associated with lower risk of psychological
distress. Greater use of the acceptance–resignation style and a lower score in social support
were related to higher risk of psychological distress. Third, the association of acceptance-
resignation and social support with psychological distress were independent of gender.
There was a gender difference in the relationship between confrontation and psychological
distress. Confrontation had a closer relationship with psychological distress in females than
males.

Using theGHQ-12 questionnairewith a cut-off score of 4, the prevalence of psychological
distress among the participants was found to be 72.3% (95% CI [69.1–75.5]). The
percentage of psychological distress in ESRD patients was higher than in the general
population (19%–28%) and in cancer patients (35%) (Stallman, 2010; Robinson, Mcbeth
& Macfarlane, 2004; Zabora et al., 2001). Senanayake et al. (2018) reported a prevalence
of psychological distress of 75% in patients with chronic renal failure. The main reason
for this prevalence may have to do with haemodialysis being traumatic and chronic: it
imposes substantial restrictions on patients and an economic burden on their families. The
present study revealed that psychological distress was marginally more prevalent among
females (77.0%; 95% CI [72.4–81.6]) than males (68.8%; 95% CI [64.5–73.2]). Some
studies have shown that the prevalence of psychological distress in female patients was
higher than that in male patients (Hettiarachchi & Abeysena, 2018). The present findings
were compatible with those of other studies. Gender differences in psychological distress
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may be associated with sex-based social roles, emotional expression, coping style and social
position (Tovt-Korshynska et al., 2001).

There were differences between male and female patients in coping styles and perceived
social support scores. The coping style of avoidance was more commonly used by males
than by females. The score for social support in male patients was higher than in female
patients, which means that males may have a higher level of social support than females.
Some studies have suggested that there are differences in social support between males and
females (Shumaker & Hill, 1991; Neff & Karney, 2005; Depner & Ingersoll-Dayton, 1985).
Depner & Ingersoll-Dayton (1985) found that females reported receiving less social support
than males. The main reason for this discrepancy may be that social support is associated
with the thinking model, perceptibility (Zhang et al., 2015) and demand (Dalgard et al.,
2006). Shumaker & Hill (1991) suggested that gender differences in social support may
be related to the social circle and healthy interpersonal relationships. For example, men’s
socialization experiences and social networks are different from those of women.

A positive coping style and a high level of social support can buffer the negative effects
when an individual encounters a disease. However, a greater use of the acceptance-
resignation style was related to a higher risk of psychological distress, which confirmed
hypothesis 1. The interaction of gender and acceptance–resignation was not significant,
indicating that the association of the acceptance–resignation style with psychological
distress was relatively independent of gender. The reason may be that, whether the patient
is male or female, the acceptance–resignation style not only does not reduce the patient’s
psychological stress but also increases the risk of psychological distress. Perceived social
support may significantly influence psychological distress, not directly but as a buffer of
the effect of disease (Kozora et al., 2005). Specifically, social support provided by families
and friends allows patients to relieve stress, sustain individuals’ coping efforts and restore
depleted psychological resources. The association between social support and psychological
distress was not moderated by gender. Regardless of gender, social support may have
similar functions in ESRD patients. First, such support helps distract their attention from
the disease and provides some relaxation. Second, social support may be instrumental in
providing help and reducing the burden of disease. Third, high levels of social support
contribute to improving well-being and decreasing risk of psychological distress (Cramer,
1991;Wester et al., 2007).

The confrontation style was related to the low risk of psychological distress in females but
not in males, which verified hypothesis 2. On the one hand, the reason for this relationship
may be that there were differences in the stress resistance of different genders, and the same
coping style had different influences on psychological health. Specifically, the prevalence
of psychological distress was higher in females than in males. The relationship of the
confrontation style with psychological distress was also closer for females than for males.
On the other hand, the tendency to use the confrontation style was different between male
and female patients. Although there was no significant difference in confrontation scores
between males and females in this study, a previous study reported that the males were
more inclined to cope actively with perceived stress than females (Joel, Atara Kaplan &
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Lchak, 1976). Men also regarded themselves as better able to cope with the physical aspects
of illness (Lindqvist, Carlsson & Sj Dén, 2013).

Long-term haemodialysis treatment of ESRD patients will lead to complications,
increased family financial burdens, gradual changes in social roles, etc., which can make
patients prone to psychological distress. Coping style and social support can buffer the
adverse impact of the disease on patients’ psychological health. Specifically, greater use
of the positive coping style and a higher social support level are related to a lower risk
of psychological distress. Medical staff and patients’ families should make efforts to
improve patients’ social support level of patients. In addition, medical staff should guide
patients to use the confrontation style to face their disease positively, especially for females.
Cognitive-behavioural therapy (Teasdale et al., 1984) has supported that cognitive and
behavioural interventions can relieve psychological illness. It is necessary to carry out
guidance in coping styles and disease-related cognition for patients with psychological
distress. For ESRD patients with psychological distress, coping and cognitive guidance can
be used for early intervention in psychological symptoms.

Several limitations of this study should be considered. First, the design of this study was
cross-sectional, and thus the results cannot be used to infer causal relationships. Second,
all the information in our study stemmed from self-reported questionnaires completed by
the participants; therefore, recall bias may exist in the process of information collection.

CONCLUSIONS
The prevalence of psychological distress is high among ESRD patients undergoing
haemodialysis, and it is higher in females than in males. Confrontation, acceptance-
resignation and social support are associated with psychological distress. There is a
gender difference in the association between confrontation and psychological distress.
Confrontation has a closer relationship with psychological distress in females than males.

ACKNOWLEDGEMENTS
We are grateful to everyone who participated in the survey.

ADDITIONAL INFORMATION AND DECLARATIONS

Funding
This work was supported by the Health and Family Planning Commission of Jilin Province,
China (No. 2017G018). The funders hadno role in study design, data collection and analysis,
decision to publish, or preparation of the manuscript.

Grant Disclosures
The following grant information was disclosed by the authors:
Health and Family Planning Commission of Jilin Province, China: 2017G018.

Competing Interests
The authors declare there are no competing interests.

Wang et al. (2020), PeerJ, DOI 10.7717/peerj.8713 12/17

https://peerj.com
http://dx.doi.org/10.7717/peerj.8713


Author Contributions
• Qi Wang performed the experiments, analyzed the data, prepared figures and/or tables,
authored or reviewed drafts of the paper, and approved the final draft.
• Hongjian Liu, Zheng Ren and Minfu He analyzed the data, authored or reviewed drafts
of the paper, and approved the final draft.
• Wenjing Xiong, Xinwen Fan, Xia Guo and Nan Li performed the experiments, prepared
figures and/or tables, and approved the final draft.
• Xiangrong Li, Hong Shi, Shuang Zha, Shuyin Qiao and Hanfang Zhao analyzed the data,
prepared figures and/or tables, and approved the final draft.
• Xiumin Zhang conceived and designed the experiments, authored or reviewed drafts of
the paper, and approved the final draft.

Human Ethics
The following information was supplied relating to ethical approvals (i.e., approving body
and any reference numbers):

This study was approved by the Research Ethical Committee of Jilin University
(Reference Number: 2017-12-18).

Data Availability
The following information was supplied regarding data availability:

The raw data are available in the Supplemental Files.

Supplemental Information
Supplemental information for this article can be found online at http://dx.doi.org/10.7717/
peerj.8713#supplemental-information.

REFERENCES
Aileen G, Simona G, StefanM, Gail B. 2005. ESRD patients in 2004: global overview of

patient numbers, treatment modalities and associated trends. Nephrology, Dialysis,
Transplantation 20:2587–2593 DOI 10.1093/ndt/gfi159.

Akin S, Taskopru I, Ozdili K, Yesiltepe G, Ozturk B, Durna Z. 2010. The functional
performance status, quality of life and hemodialysis stressors of hemodialysis
patients/Hemodiyaliz tedavisini surduren hastalarin fonksiyonel performans
durumu, yasam kalitesi ve hemodiyaliz tedavisi ile iliskili stres duzeyinin degerlendir.
Journal of Education and Research in Nursing 7:16+.

Berkman LF. 1995. The role of social relations in health promotion. Psychosomatic
Medicine 57:245–254 DOI 10.1097/00006842-199505000-00006.

Cheng ST, Chan ACM. 2004. The multidimensional scale of perceived social support: di-
mensionality and age and gender differences in adolescents. Personality & Individual
Differences 37:1359–1369 DOI 10.1016/j.paid.2004.01.006.

Cheng TA,Williams P. 1986. The design and development of a screening questionnaire
(CHQ) for use in community studies of mental disorders in Taiwan. Psychological
Medicine 16:415–422 DOI 10.1017/s0033291700009247.

Wang et al. (2020), PeerJ, DOI 10.7717/peerj.8713 13/17

https://peerj.com
http://dx.doi.org/10.7717/peerj.8713#supplemental-information
http://dx.doi.org/10.7717/peerj.8713#supplemental-information
http://dx.doi.org/10.7717/peerj.8713#supplemental-information
http://dx.doi.org/10.1093/ndt/gfi159
http://dx.doi.org/10.1097/00006842-199505000-00006
http://dx.doi.org/10.1016/j.paid.2004.01.006
http://dx.doi.org/10.1017/s0033291700009247
http://dx.doi.org/10.7717/peerj.8713


Chong VH, Tan J. 2013. Prevalence of gastrointestinal and psychosomatic symptoms
among Asian patients undergoing regular hemodialysis. Nephrology 18:97–103
DOI 10.1111/nep.12000.

Chou KL. 2000. Assessing Chinese adolescents’ social support: the multidimensional
scale of perceived social support. Personality & Individual Differences 28:299–307
DOI 10.1016/S0191-8869(99)00098-7.

Cohen S,Wills TA. 1985. Stress, social support, and the buffering hypothesis. Psychologi-
cal Bulletin 98:310–357 DOI 10.1037/0033-2909.98.2.310.

Cramer D. 1991. Social support and psychological distress in women and men. British
Journal of Medical Psychology 64(Pt 2):147–158
DOI 10.1111/j.2044-8341.1991.tb01652.x.

Dalgard OS, Dowrick C, Lehtinen V, Vazquez-Barquero JL, Casey P,Wilkinson
G, Ayuso-Mateos JL, Page H, Dunn G, Group TO. 2006. Negative life events,
social support and gender difference in depression. Social Psychiatry & Psychiatric
Epidemiology 41:444–451 DOI 10.1007/s00127-006-0051-5.

Deimling GT, Bowman KF, Sterns S, Wagner LJ, Kahana B. 2010. Cancer-related health
worries and psychological distress among older adult, long-term cancer survivors.
Psycho-Oncology 15:306–320 DOI 10.1002/pon.955.

Depner CE, Ingersoll-Dayton B. 1985. Conjugal social support: patterns in later life.
Journal of Gerontology 40:761–766 DOI 10.1093/geronj/40.6.761.

Dora Z, Lilla S, Marta N. 2012. Psychological distress and depression in patients with
chronic kidney disease. Seminars in Dialysis 25:428–438
DOI 10.1111/j.1525-139x.2012.01100.x.

Engel GL. 1981. The clinical application of the biopsychosocial model. Journal of
Medicine & Philosophy 6:101–123 DOI 10.1093/jmp/6.2.101.

Farrokhi F, Abedi N, Beyene J, Kurdyak P, Jassal SV. 2014. Association between
depression and mortality in patients receiving long-term dialysis: a systematic
review and meta-analysis. American Journal of Kidney Diseases 63:623–635
DOI 10.1053/j.ajkd.2013.08.024.

Feifel H, Strack S, Nagy VT. 1987. Coping strategies and associated features of medically
ill patients. Psychosomatic Medicine 49:616–625
DOI 10.1097/00006842-198711000-00007.

Gilbar O, Or-Han K, Plivazky N. 2005.Mental adjustment, coping strategies, and psy-
chological distress among end-stage renal disease patients. Journal of Psychosomatic
Research 58:471–476 DOI 10.1016/j.jpsychores.2005.01.004.

Goldberg DP, Gater R, Sartorius N, Ustun TB, Piccinelli M, Gureje O, Rut-
ter C. 2000. The validity of two versions of the GHQ in the WHO study of
mental illness in general health care. Psychological Medicine 27:191–197
DOI 10.1017/s0033291796004242.

Goldberg David P,Williams P. 1988. A user’s guide to the general health questionnaire.
Windsor: NFER-Nelson.

Hettiarachchi R, Abeysena C. 2018. Association of poor social support and financial
insecurity with psychological distress of chronic kidney disease patients attending

Wang et al. (2020), PeerJ, DOI 10.7717/peerj.8713 14/17

https://peerj.com
http://dx.doi.org/10.1111/nep.12000
http://dx.doi.org/10.1016/S0191-8869(99)00098-7
http://dx.doi.org/10.1037/0033-2909.98.2.310
http://dx.doi.org/10.1111/j.2044-8341.1991.tb01652.x
http://dx.doi.org/10.1007/s00127-006-0051-5
http://dx.doi.org/10.1002/pon.955
http://dx.doi.org/10.1093/geronj/40.6.761
http://dx.doi.org/10.1111/j.1525-139x.2012.01100.x
http://dx.doi.org/10.1093/jmp/6.2.101
http://dx.doi.org/10.1053/j.ajkd.2013.08.024
http://dx.doi.org/10.1097/00006842-198711000-00007
http://dx.doi.org/10.1016/j.jpsychores.2005.01.004
http://dx.doi.org/10.1017/s0033291796004242
http://dx.doi.org/10.7717/peerj.8713


national nephrology unit in Sri Lanka. International Journal of Nephrology 2018:1–6
DOI 10.1155/2018/5678781.

Hilari K, Northcott S, Roy P, Marshall J, Wiggins RD, Chataway J, Ames D. 2010.
Psychological distress after stroke and aphasia: the first six months. Clinical Reha-
bilitation 24:181–190 DOI 10.1177/0269215509346090.

Huang L, Jin JQ, Hong RW. 1996. The correlation among coping mode, social support
and psychosomatic symptoms in patients with cancer. Chinese Journal of Mental
Health 010:160–161 (In Chinese).

Joel S, Atara Kaplan D, Lchak G. 1976. Effects of prolonged stress on coping style in ter-
minal renal failure patients. Journal of Human Stress 2:19–27
DOI 10.1080/0097840X.1976.9936070.

Joseph C, Andrew D, DavidW, John F, Ken F. 2011. An association between depressive
symptoms and survival in incident dialysis patients. Nephrology, Dialysis, Transplan-
tation 26:1628–1634 DOI 10.1093/ndt/gfq611.

Kamlesh J, Rajesh K, Ajit A. 2003.Morbidity profile and its relationship with disability
and psychological distress among elderly people in Northern India. International
Journal of Epidemiology 32:978–987 DOI 10.1093/ije/dyg204.

Kessler RC, Zhao S, Dan GB, Swartz M. 1997. Prevalence, correlates, and course of
minor depression and major depression in the national comorbidity survey. Journal
of Affective Disorder 45:19–30 DOI 10.1016/S0165-0327(97)00056-6.

Kozora E, EllisonMC,Waxmonsky JA,Wamboldt FS, Patterson TL. 2005.Ma-
jor life stress, coping styles, and social support in relation to psychological
distress in patients with systemic lupus erythematosus. LUPUS 14:363–372
DOI 10.1191/0961203305lu2094oa.

Lazarus RS, Folkman S. 1984. Stress, appraisal and coping. New York: Springer, 444
DOI 10.1007/978-1-4419-1005-9_215.

Lindqvist R, CarlssonM, Sj Dén PO. 2013. Coping strategies and quality of life among
patients on hemodialysis and continuous ambulatory peritoneal dialysis. Scandina-
vian Journal of Caaring Sciences 12:223–230 DOI 10.1080/02839319850162832.

Martin LA, Critelli JW, Doster JA, Powers C, PurdumM, Doster MR, Lambert
PL. 2013. Cardiovascular risk: gender differences in lifestyle behaviors and;
coping strategies. International Journal of Behavioral Medicine 20:97–105
DOI 10.1007/s12529-011-9204-3.

Neff LA, Karney BR. 2005. Gender differences in social support: a question of
skill or responsiveness? Journal of Personality & Social Psychology 88:79–90
DOI 10.1037/0022-3514.88.1.79.

NgHJ, TanWJ, Mooppil N, Newman S, Griva K. 2014. Prevalence and patterns of
depression and anxiety in hemodialysis patients: a 12-month prospective study on
incident and prevalent populations. British Journal of Health Psychology 20:374–395
DOI 10.1111/bjhp.12106.

Wang et al. (2020), PeerJ, DOI 10.7717/peerj.8713 15/17

https://peerj.com
http://dx.doi.org/10.1155/2018/5678781
http://dx.doi.org/10.1177/0269215509346090
http://dx.doi.org/10.1080/0097840X.1976.9936070
http://dx.doi.org/10.1093/ndt/gfq611
http://dx.doi.org/10.1093/ije/dyg204
http://dx.doi.org/10.1016/S0165-0327(97)00056-6
http://dx.doi.org/10.1191/0961203305lu2094oa
http://dx.doi.org/10.1007/978-1-4419-1005-9_215
http://dx.doi.org/10.1080/02839319850162832
http://dx.doi.org/10.1007/s12529-011-9204-3
http://dx.doi.org/10.1037/0022-3514.88.1.79
http://dx.doi.org/10.1111/bjhp.12106
http://dx.doi.org/10.7717/peerj.8713


Pilar MatudM, Concepcion Garcia M, Fortes D. 2019. Relevance of gender and
social support in self-rated health and life satisfaction in elderly Spanish peo-
ple. International Journal of Environmental Research and Public Health 16:2725
DOI 10.3390/ijerph16152725.

Robinson KL, Mcbeth J, Macfarlane GJ. 2004. Psychological distress and premature
mortality in the general population: a prospective study. Annals of Epidemiology
14:467–472 DOI 10.1016/j.annepidem.2003.11.007.

Senanayake S, Gunawardena N, Palihawadana P, Suraweera C, Karunarathna R,
Kumara P. 2018. Depression and psychological distress in patients with chronic
renal failure: prevalence and associated factors in a rural district in Sri Lanka. Journal
of Psychosomatic Research 112:25–31 DOI 10.1016/j.jpsychores.2018.06.009.

Shen XH. 2000. Report on application of Chinese version of MCMQ in 701 patients.
Chinese Journal of Behavioral Medical Science 9:18–20 (In Chinese).

Shumaker SA, Hill DR. 1991. Gender differences in social support and physical health.
Health Psychology 10:102–111 DOI 10.1037/0278-6133.10.2.102.

Stallman HM. 2010. Psychological distress in university students: a comparison with
general population data. Australian Psychologist 45:249–257
DOI 10.1080/00050067.2010.482109.

Teasdale JD, Fennell MJ, Hibbert GA, Amies PL. 1984. Cognitive therapy for major
depressive disorder in primary care. British Journal of Psychiatry the Journal of Mental
Science 144:400–406 DOI 10.1192/bjp.144.4.400.

Tovt-KorshynskaMI, DewMA, Chopey IV, SpivakMY, Lemko IS. 2001. Gender
differences in psychological distress in adults with asthma. Journal of Psychosomatic
Research 51:629–637 DOI 10.1016/s0022-3999(01)00254-9.

TuHY, Shao JH,Wu FJ, Chen SH, Chuang YH. 2014. Stressors and coping strategies of
20–45-year-old hemodialysis patients. Collegian 21:185–192
DOI 10.1016/j.colegn.2013.02.003.

Wester SR, Christianson HF, Vogel DL,Wei M. 2007. Gender role conflict and
psychological distress: the role of social support. Psychology of Men & Masculinity
8:215–224 DOI 10.1037/1524-9220.8.4.215.

Yagil Y, Geller S, Levy S, Sidi Y, Aharoni S. 2018. Body-image, quality of life
and psychological distress: a comparison between kidney transplant patients
and a matching healthy sample. Psychology Health & Medicine 23:424–433
DOI 10.1080/13548506.2017.1400668.

Zabora J, Brintzenhofeszoc K, Curbow B, Hooker C, Piantadosi S. 2001. The
prevalence of psychological distress by cancer site. Psychooncology 10:19–28
DOI 10.1002/1099-1611(200101/02)10:1<19::AID-PON501>3.0.CO;2-6.

Zhang B, Yan X, Zhao F, Fei Y. 2015. The relationship between perceived stress and
adolescent depression: the roles of social support and gender. Social Indicators
Research 123:501–518 DOI 10.1007/s11205-014-0739-y.

Zimet GD, DahlemNW, Zimet SG, Farley GK. 1988. The multidimensional
scale of perceived social support. Journal of Personality Assessment 52:30–41
DOI 10.1207/s15327752jpa5201_2.

Wang et al. (2020), PeerJ, DOI 10.7717/peerj.8713 16/17

https://peerj.com
http://dx.doi.org/10.3390/ijerph16152725
http://dx.doi.org/10.1016/j.annepidem.2003.11.007
http://dx.doi.org/10.1016/j.jpsychores.2018.06.009
http://dx.doi.org/10.1037/0278-6133.10.2.102
http://dx.doi.org/10.1080/00050067.2010.482109
http://dx.doi.org/10.1192/bjp.144.4.400
http://dx.doi.org/10.1016/s0022-3999(01)00254-9
http://dx.doi.org/10.1016/j.colegn.2013.02.003
http://dx.doi.org/10.1037/1524-9220.8.4.215
http://dx.doi.org/10.1080/13548506.2017.1400668
http://dx.doi.org/10.1002/1099-1611(200101/02)10:1<19::AID-PON501>3.0.CO;2-6
http://dx.doi.org/10.1007/s11205-014-0739-y
http://dx.doi.org/10.1207/s15327752jpa5201_2
http://dx.doi.org/10.7717/peerj.8713


Zimet GD, Powell SS, Farley GK,Werkman S, Berkoff KA. 1990. Psychometric
characteristics of the multidimensional scale of perceived social support. Journal of
Personality Assessment 55:610–617 DOI 10.1207/s15327752jpa5503&4_17.

Wang et al. (2020), PeerJ, DOI 10.7717/peerj.8713 17/17

https://peerj.com
http://dx.doi.org/10.1207/s15327752jpa5503{&}4_17
http://dx.doi.org/10.7717/peerj.8713

