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Objective This study aims to explore the relationships of family functioning, general well-being, and exercise with psychological dis-
tress. Furthermore, we investigated the special roles of general well-being and exercise on the association between family functioning
and psychological distress.

Methods Of 769 end-stage renal disease (ESRD) patients participated in the cross-sectional study which consisted of the 12-item Gen-
eral Health Questionnaire (GHQ-12), the Family APGAR Scales, and the General Well-Being Schedule. The collected data were ana-
lyzed using multiple linear regression analysis and path analysis.

Results The prevalence of psychological distress was 72.3%. Family functioning, general well-being and exercise were associated fac-
tors of psychological distress (p<0.05). The indirect effect of family functioning on psychological distress was partially mediated by gen-
eral well-being (Effect=-0.08, 95% CI=-0.11, -0.04). In addition, the effect of family functioning on general well-being was moderated by
exercise (Index=-0.092, SE=0.033, 95% CI=-0.159, -0.029).

Conclusion The prevalence of psychological distress among ESRD patients was high. Family functioning, general well-being and exer-
cise were associated with psychological distress. Family functioning could affect psychological distress partially by affecting general well-
being. Furthermore, exercise had a significant moderating effect on the relationship between family functioning and general well-being.
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INTRODUCTION

End stage renal disease (ESRD) is defined as the most ad-
vanced stage of chronic kidney disease (CKD) with a perma-
nent loss of normal renal function at least 90%." Renal re-
placement therapy (RRT) is a life-sustaining treatment for
ESRD patients, and it mainly includes kidney transplantation,
peritoneal dialysis and hemodialysis. Hemodialysis is the pre-
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dominant treatment for ESRD patients.” In addition to the
suffering caused by the disease and its complications, patients
undergoing hemodialysis need to bear enormous economic
pressure. “Psychological distress” is often used as an indicator
of mental health. It is applied to a range of undifferentiated
symptoms, from anxiety to depression, which cause emotion-
al suffering.’ The incidence of psychological distress in hemo-
dialysis patients was ranged from 30% to more than 50% in
previous studies.** Psychological distress has undesirable im-
plications for health and quality of life, such as negatively af-
fecting clinical outcomes and increasing the risk of mortality
for hemodialysis patients.®” In addition, patient’s psychologi-
cal distress will increases burden of family and consumption
of social health resources.

Researcher and clinicians need to focus on family function-
ing as disease affects the whole family not just the patient. The
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diagnosis of ESRD is a very stressful event for the patients and
their families as they must adapt to the shock and uncertainty
that such a diagnosis presents. A fairly strong relationship be-
tween family functioning and psychological distress has been
confirmed by relevant studies.*'* One model of family func-
tioning indicated that there is a direct relationship between
family functioning and psychological distress," however, other
model have proposed that there are variables mediating the re-
lationship between family functioning and psychological dis-
tress.'”” How and when family functioning affects psychological
distress are important and deserve further study. General well-
being comprises people’s longer-term levels of pleasant affect,
unpleasant affect, and life satisfaction.”’ Several studies have
shown a correlation between family functioning and general
well-being, and the level of family functioning affected the level
of general well-being.'*”* Furthermore, several studies have ex-
amined the relationship between general well-being and mental
health. Burns et al."® supported that general well-being mediat-
ed the relationship of psychological health components (resil-
ience and mastery) and depression and anxiety; as well as it af-
fected individuals’ vulnerability to depression and anxiety.
Another scholar found that general well-being was an effective
predictor of resilience and mental health and that general well-
being can mediate the relationship between resilience and
mental health.”” Cognitive psychology believes that there is not
a simple relationship between “stimulus and reaction” but that
the relationship is “stimulus -- cognitive -- reaction.”'® Based on
the theory of “stimulus -- cognitive -- reaction,” we hypothesis
that family dysfunctionality will decrease the level of general
well-being, and increase the risk of an individual’s psychologi-
cal distress. General well-being may mediate the relationship
between family functioning and psychological distress.

There has been an increasing interest in the role of exercise
in the prevention and treatment of mental health problems.
Some literature supported that exercise benefits to psycholog-
ical health status and plays a part in relieving symptoms of
psychological disease.””?' This is in line with the broaden-
and-build theory of positive emotions. Positive events and
emotions have been shown to contribute to improve their
general well-being, not just as an end-states in patients, but
also as a means to improve psychological and physical health
over time.” The process of emotion regulation is a constantly
changing “movement system,” that is related to changes in
psychology, physiology, and behavior. The notion that indi-
viduals can use exercise as a strategy to help themselves regu-
lating mood status is founded on theories of mood-regula-
tion.”** Thus, we proposed a second hypothesis that the
relationship between family functioning and psychological
distress is moderated by exercise. Nevertheless, how exercise
directly or indirectly moderates associations among family
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functioning, general well-being, and psychological distress re-
mains uncertain.

Based on these studies and theories, the aims of this study
were to: 1) describe the prevalence of psychological distress of
ESRD patients; 2) examine the associations of family function-
ing, general well-being, exercise and psychological distress;
and 3) clarify the roles of general well-being and exercise on
the relationship between family functioning and psychological
distress.

METHODS

Participants

Participants were ESRD patients undergoing hemodialysis
and were recruited from 25 hospitals in Qigihar City in north-
east China, from March to July 2018. The well-trained doctors
and nurses were used as data collectors and guided participants
in the completion of paper questionnaires in the hospital. All
patients were asked to self-complete the questionnaire. Partici-
pants who expressed difficulty in completing the questionnaire
answered questionnaire items verbally. Then, collector filled out
the questionnaire. The ESRD patients in the study were clear-
minded and understood their own disease-related conditions.
Patients were excluded from the study if they had been hemo-
dialysis for less than 3 months or if their age was less than 18
years old. After expressing the aim of study to patients and ob-
tained informed consent, the patients were asked to complete
the study questionnaires. A total of 870 questionnaires were
handed out and 854 were returned. Then, 85 patients were ex-
cluded because they had other diseases that had a great impact
on mental health (cancer,’®” stroke,” and disability*’). A final
sample size was 769 for the present analysis. This study has re-
ceived approval from the Research Ethical Committee of Jilin
University (Reference Number: 2017-12-18).

Instruments

12-item General Health Questionnaire (GHQ-12)

The mental health status of the patients was assessed using
the Chinese version of 12-item General Health Questionnaire
that was revised by the Taiwanese scholar Taian Cheng.” It was
based on the original GHQ compiled by Goldberg.” It does not
give a diagnosis, but can identify people who have “probable
mental health problems;” mainly those with depression, anxiety
or both.”* The GHQ-12 includes six “negative” questions with
responses ranging from “Not at all,” “No more than usual,”
“Rather more than usual” to “Much more than usual” There
also contains six “positive” questions, with possible responses in
the reverse order of “negative” questions.” The GHQ-12 scale
are scored in binary format (0-0-1-1). The total score ranges
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from 0 to 12, and higher scores indicate psychological prob-
lems. GHQ-12 scores of four and above indicate a trend of psy-
chological distress.** It is a brief, reliable, and valid instrument.
The GHQ-12 has been validated in ESRD patients with good
internal reliability and external validity in previous study* The
coefficient of Cronbach’s a of this scale in present study was
0.783.

Family APGAR Scale

The Family APGAR Scale was developed by Smilkstein,”
and the Chinese version of Family APGAR was used for the
self-reporting of patient’s family functionality.®® This scale as-
sesses the perception of family functioning through an ex-
ploration of the satisfaction degree in the relations that pa-
tient have with their relatives. It has five items that measure
individual’s satisfaction with the characteristics of the family:
adaptation, partnership, growth, affection, and intimacy.
People select how often they are satisfied with aspects of the
family on three-point scales extending from 0 (rarely) to 2
(always). The final family functioning score is the sum of all
five items. The total score of the Family APGAR ranges from
0 to 10, with higher scores indicating a more highly func-
tional family.* Specifically, Family APGAR score of 0-3 is
considered to be high dysfunctionality, 4-6 is moderate dys-
functionality, and 7-10 is good functionality.** In the present
study, the Cronbach’s a coefficient of the Family APGAR
scale was 0.889.

General Well-Being Schedule (GWB)

General well-being was measured by the General Well-Being
Schedule. It was translated and revised by Chinese scholar.*
The schedule consisted of 18 items measures the extent to
which an individual feels good or content with their life as a
whole. The first 14 items use a six-point scale that represents ei-
ther intensity or frequency (except for the 2, 5, 6, and 7 which
use a five-point rating scale), and the remaining items use a
0-10 rating scale. Items 1, 3, 6, 7, 9, 11, 13, 15, and 16 are re-
verse scored.” The total score obtained by summing the scores
across each of the 18 items is ranging from 0 to 110. High score
reflect a high level of general well-being.* The Cronbach’s a co-
efficient of the GWB has been found to be 0.816.

Demographics

Demographics included age, sex, marital status, smoking
habit (those who have smoked continuously or cumulatively
for six or more months during their lifetime and who have
smoked in the past 30 days), drinking habit (those who have
been drinking at least once a week for more than a year), exer-
cise (yes: the frequency of aerobic physical exercise more than
four times a month, no: a frequency of aerobic physical exer-
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cise less than four times a month), hobby (widely, general, not
extensive), sleeping time (<7, 7-8, and >8 h/night), sleep dis-
turbance (self-perceived bad/worse sleep conditions or those
who needed drug-assisted sleep were considered to have sleep
disturbance), self-rated health (better, general, poor), life satis-
faction (satisfied, general, not satisfied), hemodialysis frequency
(<3, 3, and >3 times/week), self-care ability (fully self-care, par-
tially self-care, can't self-care), caregivers (relatives, nonrelatives).
The characteristics of the participants are reported in Table 1.

Statistical analyses

Continuous variables with a normal distribution are present-
ed as the meantstandard deviations (SD), those with a non-
normal distribution are presented as medians (interquartile
ranges), and categorical variables are shown as number (per-
centages). We conducted descriptive and correlation analyses
for the study variables. Analysis of variance (ANOVA) were
used for variables of age and general well-being, and Kruskal-
Wallis H tests were used for the variables years on hemodialysis
and GHQ-12 score. Other variables were used chi-square test
to assess the differences in basic characteristics according to the
categorized family functioning. The intercorrelations between
the investigated variables were examined by Pearson correla-
tion analysis and intraclass correlation coefficients.

Multiple linear regression analysis was used to examine
whether general well-being mediated the association between
family functioning and psychological distress. Then, the PRO-
CESS macro method (Model 4) was adopted further to recon-
firm the mediation and to perform the bootstrap method. The
number of bootstrap samples was 5,000. On the acceptance of
Hypothesis 1, group regression analysis was used to examine
whether the association among family functioning, general
well-being and psychological distress was moderated by exer-
cise. Then, the PROCESS macro method (Model 7) was ad-
opted to further test and verify the moderated mediation
model. We calculated 95% bootstrap confidence intervals (CI)
based on 5,000 bootstrapped samples. All p-values are two-
sided, and a p-value of less than 0.05 was considered statisti-
cally significant. Statistical analyses was performed with IBM
SPSS 24.0 (IBM Corp., Armonk, NY, USA).

RESULTS

Basic characteristics

Of 769 ESRD patients undergoing hemodialysis, male and
female patients accounted for 57.6%, and 42.4% respectively,
and their ages ranged from 18 to 94 years (mean=>51.54 years,
SD=14.47). The prevalence of psychological distress (GHQ-12
score>4) was 72.3% (556/769). Table 1 showed the basic char-
acteristics of the participants (demographic characteristics,



Q Wang et al.

Table 1. Descriptive characteristics of participants by family functioning

. Sample Family functioning
Variables (N=769) Good functionality Moderate dysfunctionality ~ High dysfunctionality =~ p value
(N=419) (N=287) (N=63)
Age, year™ 53.13%16.24 54.28+16.42 51.22+15.64 54.20+17.14 0.042
Gendert 0.007
Male 443 (57.6) 254 (60.6) 146 (50.9) 43 (68.3)
Female 326 (42.4) 165 (39.4) 141 (49.1) 20 (31.7)
Marriage' <0.001
Married 533 (69.3) 316 (75.4) 175 (61.0) 42 (66.7)
Non-married 236 (30.7) 103 (24.6) 112 (39.0) 21(33.3)
Smoking? 0.291
No 553 (71.9) 303 (72.3) 210(73.2) 40 (63.5)
Yes 216 (28.1) 116 (27.7) 77 (26.8) 23(36.5)
Drinking® 0.524
No 590 (76.7) 326 (77.8) 219 (76.3) 45 (71.4)
Yes 179 (23.3) 93 (22.2) 68(23.7) 18 (28.6)
Exercisef 0.039
No 322 (41.9) 167 (39.9) 135 (47.0) 20(31.7)
Yes 447 (58.1) 252 (60.1) 152 (53.0) 43 (68.3)
Hobby* <0.001
Widely 221 (28.7) 95 (22.7) 108 (37.6) 18 (28.6)
General 478 (62.2) 265 (63.2) 171 (59.6) 42 (66.7)
Not extensive 70(9.1) 59 (14.1) 8(2.8) 3(4.8)
Sleeping timet 0.021
<7 h/night 438 (57.0) 227 (54.2) 168 (58.5) 43 (68.3)
7-8 h/night 280 (36.4) 169 (40.3) 98 (34.1) 13 (20.6)
>8 h/night 51 (6.6) 23(5.5) 21(7.3) 7 (11.1)
Sleep disturbancet <0.001
No 458 (59.6) 299 (71.4) 130 (45.3) 29 (46.0)
Yes 311 (40.4) 120 (28.6) 157 (54.7) 34 (54.0)
Self-rated healthf 0.001
Better 100 (13.0) 73 (17.4) 18 (6.3) 9(14.3)
General 464 (60.3) 239 (57.0) 190 (66.2) 35 (55.6)
Poor 205 (26.7) 107 (25.5) 79 (27.5) 19 (30.2)
Life satisfaction® <0.001
Satisfaction 144 (18.7) 107 (25.5) 31(10.8) 6(9.5)
General 406 (52.8) 207 (49.4) 164 (57.1) 35 (55.6)
Not satisfied 219 (28.5) 105 (25.1) 92 (32.1) 22 (34.9)
Dialysis age, year* 33(1.8,6.2) 33(1.8,5.8) 33(2.0,6.5) 45(1.9,6.8) 0.238
Dialysis frequencyt <0.001
<3 times/week 112 (14.6) 29 (6.9) 76 (26.5) 7 (11.1)
3 times/week 646 (84.0) 384 (91.6) 206 (71.8) 56 (88.9)
>3 times/week 11(1.4) 6(1.4) 5(1.7) 0(0.0)
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Table 1. Descriptive characteristics of participants by family functioning (continued)

. Sample Family functioning
Variables (N=769) Good functionality Moderate dysfunctionality ~ High dysfunctionality =~ p value
(N=419) (N=287) (N=63)
Self-care ability* <0.001
Fully self-care 482 (62.7) 282 (67.3) 181 (63.1) 19 (30.2)
Partial self-care 266 (34.6) 125 (29.8) 98 (34.1) 43 (68.3)
Can't self-care 21(2.7) 12 (2.9) 8(2.8) 1(1.6)
Caregivert <0.001
Relatives 674 (87.6) 388 (92.6) 237 (82.6) 49 (77.8)
Non-relatives 95 (12.4) 31(7.4) 50 (17.4) 14 (22.2)
General well-being* 66.75£14.40 69.65%15.51 63.43£11.97 62.52£12.60 <0.001
GHQ-12 Scoret 6(3.0,7.0) 4(2.0,6.0) 6 (5.0,7.0) 7 (5.0, 8.0) <0.001

p-values were calculated by ANOVA for variables of age and general well-being, Kruskal-Wallis H tests for other continuous variables, and
chi-square test for categorical variables. *presented as the mean+SD, tpresented as N (%), ¥presented as median (interquartile range)

Table 2. Family functioning, general well-being and exercise according to the categorized psychological distress (GHQ-12=4)

Variables All patients Psychological distress (GHQ-12>4) OR
Family functioning* 6.94+2.62 6.30+2.51 0.649 (0.598, 0.705)
General well-being* 66.75+14.40 62.29+12.26 0.886 (0.868, 0.904)
Exerciset
Yes 447 (58.1) 295 (53.1) 1
No 322 (41.9) 261 (46.9) 2.205 (1.568, 3.099)
Overall 769 556 (72.3) -

High score reflects a high level of family functioning and general well-being. *presented as the mean+SD, Tpresented as N (%)

Table 3. Descriptive statistics and correlations among variables

Variables M SD (1) () 3) (4)
(1) Family functioning 6.94 2.62 1
(2) General well-being 66.75 14.40 0.281* 1
(3) Psychological distress 5.04 2.74 -0.411* -0.661* 1
(4) Exercise - - 0.063 0.177* -0.201* 1

GHQ-12 scores of four and above indicates tendency of psychological distress. *statistical significance: p<0.001

disease-related status, general well-being score and GHQ-12
score) according to the categorized family functioning. Three
categories described the level of family functioning: a family
APGAR score of 0-3 suggests high dysfunctionality, 4-6
moderate dysfunctionality, and 7-10 good functionality. Sta-
tistical significance was observed for the distribution of all
characteristics except for smoking habits, drinking habits and
years on hemodialysis among different family functioning
groups.

Preliminary analyses

Of all patients, 72.3% patients reported having a psycholog-
ical distress. A higher level of family functioning (OR=0.649,
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95% CI=0.598, 0.705), and general well-being (OR=0.886,
95% CI=0.868, 0.904) can decrease the risk of psychological
distress among ESRD patients. Individuals who did not do
physical exercise were 2.205 (95% CI=1.568, 3.099) times as
likely to have psychological distress than those who did physi-
cal exercise. Data was shown in Table 2.

As shown in Table 3, means, standard deviations and cor-
relation coefficients among study variables were presented
separately. As anticipated, family functioning, general well-
being were negatively correlated with psychological distress
(p<0.001). In contrast, family functioning was positively cor-
related with general well-being (p<0.001). Compared with
patients who did not do physical exercise, patients who did
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Table 4. Mediated regression analysis for family functioning and general well-being as predictors of mental health

Variable B B t R’ F
Step 1. Family functioning predicts general well-being
Independent variable: family functioning 0.819 0.149 4.966* 0.43 38.49*
Dependent variable: general well-being
Step 2. Family functioning predicts psychological distress
Independent variable: family functioning -0.291 -0.278 -8.889* 0.38 31.02*
Dependent variable: psychological distress
Step 3. Control family functioning, general well-being predicts psychological distress
Independent variable: family functioning -0.214 -0.205 -7.299* 0.52 50.93*
Mediator: general well-being -0.094 -0.494 -14.714*

Dependent variable: psychological distress

GHQ-12 scores of four and above indicates tendency of psychological distress. *statistical significance: p<0.001

physical exercise had higher scores for general well-being and
lower scores on psychological distress.

Testing for the mediation effect

Subsequently, we performed multiple linear regression anal-
ysis to examine whether general well-being mediate the asso-
ciation between family functioning and psychological distress.
Those variables of age, gender, marriage, hobby, sleeping time,
sleep disturbance, self-rated health, life satisfaction, hemodial-
ysis frequency, self-care ability, caregiver, coronary heart dis-
ease, brain hemorrhage and chronic obstructive pulmonary
disease were entered as covariates. In the first step, the results
indicated that family functioning was significantly associated
with general well-being (B=0.819; t=4.966, p<0.001; F=38.49,
p<0.001, R?=0.43). In the second step, family functioning was
significantly associated with psychological distress significantly
(B=-0.291; t=-8.889, p<0.001; F=31.02, p<0.001, R?>=0.38). In
the third step, when we controlled for family functioning, gen-
eral well-being was significantly associated with psychological
distress (B=-0.214; t=-0.205, p<0.001; F=50.93, p<0.001,
R?=0.52). Data are shown in Table 4.

In addition, we used the PROCESS macro method (Model
4) further test the indirect effect of mediation using SPSS and
by performing a bootstrap method. We calculated the 95% CI
based on a bootstrap analysis with 5,000 replications. The di-
rect effects of family functioning on psychological distress
(Effect=-0.21, 95% CI=-0.27, -0.16) was significant, as 0 was
not contained in the 95% CI. The indirect effects of family
functioning on psychological distress through general well-be-
ing (Effect=-0.08, 95% CI=-0.11, -0.04) were also significant.
Hence, we confirmed that general well-being partial medi-
ates the association between family functioning and psycho-
logical distress.

80

60 -

40 -

General well-being score

®--o No
20 - *—¢ Yes

Low family functioning score ~ High family functioning score

Figure 1. Exercise moderates the effect of family functioning on
general well-being.

Testing for the moderated mediation effect

The moderated mediation model was based on the media-
tion model. This model was used to test for the ability of exer-
cise to moderate the relationship between family functioning
and psychological distress via general well-being. In Models 1
and 3, the exercise variable had no moderating effect on the
pathway since the interaction between family functioning and
exercise was not significant. The exercise variable had a mod-
erate effect on the pathway between family functioning and
general well-being in model 2 (B=0.974; t=3.004, p=0.003;
F=36.909, p<0.001, R*=0.440). The interaction term for family
functioning and exercise was positively related to general well-
being. Simple slope analyses were utilized to demonstrate the
significant interaction of exercise and non-exercise (Figure 1).
For individuals who did exercise, good family functioning was
associated with a high level of general well-being (Bsimple=
0.031, t=5.773, p<0.001). However, for individuals who did not
exercise, the effect of family functioning was not significant
(Bsimple=0.224, t=0.814, p=0.416). Data was shown in Table 5.

We reconfirmed the moderated mediation model by em-
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Table 5. The moderating model effect of exercise on the relationship between family functioning and psychological distress

Model B SE B t R F
Model 1. Family functioning predicts psychological distress
Family functioning* -0.294 0.052 -0.283 -5.6211 0.311 9.912t
Family functioning$ -0.297 0.044 -0.291 -6.7691 0.398 20.4071
Family functioningXExercise' 0.015 0.065 0.032 0.234 0.381 28.8761
Model 2. Family functioning predicts general well-being
Family functioning* 0.172 0.249 0.032 0.692 0.412 15.3891
Family functioning$ 1.229 0.225 0.225 5471t 0.449 25.1167
Family functioningXExercise' 0.974 0.324 0.392 3.004* 0.440 36.9091
Model 3. Family functioning predicts psychological distress via general well-being
Family functioning* -0.275 0.044 -0.265 -6.188"
0.506 20.8991
General well-being* -0.112 0.010 -0.576 -10.984t
Family functioning$ -0.192 0.041 -0.188 -4.698t
0.514 30.3391
General well-being$ -0.086 0.008 -0.458 -10.117t
General well-beingxExercise' 0.015 0.011 0.243 1.430 0.521 48.0491

GHQ-12 scores of four and above indicates tendency of psychological distress. *statistical significance: p<0.05, Tstatistical significance: p<0.001,
*presented as non-exercise group results, Spresented as exercise group results, "presented the result that was not split by the variable of exercise

ploying the PROCESS macro (Model 7) in SPSS, and demon-
strated that the influence of family functioning on general well-
being was moderated by exercise (Index=-0.092, SE=0.033,
95% CI=-0.159, -0.029). The conceptual framework of the
moderated mediation model is shown in Figure 2. When the
exercise variable was added to the model, there was a condi-
tional direct effect of family functioning on general well-being
that was significant (Effect=-0.215, SE=0.029, t=-7.294,
p<0.001, 95% CI=-0.272, -0.157). The conditional indirect ef-
fect of family functioning on general well-being confirmed that
exercise had a significant moderate effect on the indirect rela-
tionship between family functioning and psychological distress
(Effect=-0.112, SE=0.022, 95% CI=-0.157 -0.070). In contrast,
being not exercising had no significant effect on the relation-
ship between family functioning and psychological distress (Ef-
fect=-0.020, SE=0.027, 95% CI=-0.074, 0.035).

DISCUSSION

There were four major findings in this study. First, there
was a high prevalence of psychological distress in ESRD pa-
tients undergoing hemodialysis in this study. Second, family
functioning, general well-being and physical exercise were as-
sociated with the occurrence of psychological distress. Third,
family dysfunctionality may increase the risk of psychological
distress, and it could affect psychological distress partially
through general well-being. Fourth, exercise had a significant
moderate effect on the relationship between family function-
ing and general well-being. For patients who did physical ex-
ercise, the effect of family dysfunctionality on general well-
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General well-being

Family functioning

—

Psychological distress ]

Figure 2. The conceptual framework of moderated mediation model.

being was weaker than for patients who did not do physical
exercise. This study extends our knowledge about the rela-
tionships among exercise, family functioning, general well-
being, and psychological distress.

Using the GHQ-12 with a cut-off score of four, this study
found that the prevalence of psychological distress among
ESRD patients was 72.3%. The prevalence of psychological
distress among ESRD patients was higher than that among
the general population (19-40%),"*** cancer patient (approx-
imately 30%)," and stroke and hypertension patients (30—
50%).*** The major reason for this result may be that ESRD
is a disease that has a prolonged course and a high mortality
rate,” combined with the type of treatment is traumatic. Al-
though hemodialysis might prolong ESRD patient’s survival,
those patients might face a decline in physical function (e.g.,
pain, medical co-morbidities), and an increase in lifestyle
limitations (e.g., diet, lower functional status, etc), which
might impose psychological distress.*

The results of the correlation analyses indicated that there
was an association among exercise, family functioning, gen-
eral well-being, and psychological distress. The level of family
functioning and general well-being were negatively correlat-



ed with the risk of psychological distress. In contrast, the lev-
el of family functioning was positively correlated with gener-
al well-being level, which is in line with previous studies.'>***
A possible explanation of our findings could be that good
family functioning may improve the level of general well-be-
ing and decrease the risk of psychological distress. Moreover,
a high level of general well-being is associated with lower
psychological distress among ESRD patients. In addition, our
study showed that compared with patients who did not do
physical exercise, patients who did physical exercise had a
higher level of general well-being and lower risk of psycho-
logical distress. This finding indicated that exercise can regu-
late emotions, improve the level of general well-being, and
decrease the risk of psychological distress of patients.

Simple mediation analyses suggested a significant indirect
effect of general well-being, revealing that patients who were
frequently exposed to a dysfunctional family had a low level of
general well-being, which, in turn, can lead to psychological
distress. The finding of this study was in line with previous
studies.™* Edwards and Clarke> have demonstrated that good
family functioning was associated with lower levels of psycho-
logical distress, depression and anxiety. Bahremand et al.**
supposed that there was an indirect relationship between fam-
ily functioning and mental health. Previous studies found that
general well-being can mediate the relationship between other
variables and mental health.'>"” The result of this study had
demonstrated that general well-being mediated the relation-
ship between family functioning and psychological distress,
which verified the theory of “stimulus -- cognitive -- reaction”
If the family is dysfunctional, the level of patients’ general well-
being will change and patients may be at risk for emotional
distress and psychological problems.™

This research showed that exercise played a moderate role in
the indirect relationship between family functioning and psy-
chological distress. Specifically, exercise moderated the first
phase of the indirect pathway, which meant that exercise has a
moderating effect on the relationship between family func-
tioning and general well-being. This validated the theories of
mood-regulation and broaden-and-build of positive emo-
tions.”>* Patient’s psychological distress may be a negative
emotional adaptation for family dysfunctionality and low-level
general well-being. As an important source of emotional sup-
port for ESRD patients, family functioning was a crucial factor
affecting the patients psychological health status. Exercise is an
important outlet for emotion and may be a protective factor. It
can increase patients’ positive emotion to protect against ad-
verse psychological outcomes.” Exercise attenuated these neg-
ative effects of family dysfunctionality.® For those patients
who did physical exercise, family dysfunctionality had less im-
pact on general well-being than it did for those patients who

Q Wang et al.

not do physical exercise. Exercise is an important factor for
improving general well-being and decreasing the risk of psy-
chological distress. Persistence in the exercising was also a pro-
tection against the psychological distress in patients.” Strate-
gies for appropriately increasing physical exercise play an
important role in reducing the impact of dysfunctional family
and increasing the level of general well-being in patients.

The cross-sectional survey design cannot determine the
directionality of the observed relations, but our findings are
still noteworthy. Given the family dysfunctionality can re-
duce the level of general well-being and increase the risk of
psychological distress, family members and clinicians should
pay more attention to the role of family functioning in the
patient’s psychological state. Family members of the patient
can improve family functioning by improving family cohe-
sion, intimacy and the like. Specifically, the family members
of the patients can give more care, companionship and sup-
port to the patients in daily life so that the patients have more
happiness from family. ESRD is a special chronic disease,
and it limits the patient’s ability to exercise when patient’s
condition is severe. Patients with better physical condition
can insist on proper physical exercise, which can help pa-
tients attenuate the effects of negative events such as family
dysfunctionality on well-being and reduce the risk of psy-
chological distress.
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