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Abstract
Insomnia and chronic pain share the same catastrophizing cognitive tendency. The high prevalence of
insomnia and chronic pain was found in the urban population. Seeing the interaction between both in
influencing individuals is imperative. Most studies in insomnia and pain are conducted in the Western
population, with little to no research conducted in Indonesian urban population. As a part longitudinal
chronic pain study, this research explored (a) the mediating role of pain catastrophizing in linking insomnia
with health-related quality of life (HRQoL) and (b) the moderating role of anxiety trait in influencing the
mediation within Indonesian adults with chronic pain. The data were gathered through self-administered
online questionnaires, and the moderated-mediation analyses were conducted at the beginning phase of the
longitudinal study. The results from 415 participants validated that pain catastrophizing partially mediated
the relationship between insomnia and HRQoL. Furthermore, no significant moderating effect of anxiety trait
was found. People with insomnia showed rumination, worry, and dysfunctional beliefs regarding their sleep,
which generalized into catastrophic thoughts regarding their pain experience. This pain catastrophizing in
turn influenced the HRQoL. Interventions that simultaneously target both catastrophic thoughts in insomnia
and pain would prove to be beneficial in mitigating pain among Indonesian adults.
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I

nsomnia is a sleep disorder that is often
comorbid with chronic pain. It is estimated
that 32% to 75% of those living with chronic pain experience at least one symptom of
insomnia (Mathias et al., 2018; Roberts & Drummond, 2016; Tang et al., 2007). Within the chronic pain population, the presence of insomnia is
associated with a more severe and persistence of
pain (Finan & Smith, 2013; Kelly et al., 2011; Palermo et al., 2012; Roberts & Drummond, 2016).
Its impact in reducing physical function and
quality of life among chronic patients also has
been documented in various studies (Dragioti et
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al., 2017; Palermo et al., 2012; Wagner et al.,
2012). The significant role of insomnia in chronic
pain suggests that it may be beneficial to approach the two conditions in an integrative
manner rather than two distinct issues.
Previous studies have shown the possible
existence of shared cognitive processes in the
form of catastrophizing in maintaining both
pain and insomnia (Jeff Bryson et al., 2015; MacDonald et al., 2008; Tang, 2018). Furthermore,
pain catastrophizing has received wide attention
due to its strength in predicting negative outcomes for pain issues (Flink et al., 2013; Neblett,
2017). Pain catastrophizing is defined by Sullivan et al. (2001) as “an exaggerated negative mental
set brought to bear during actual or anticipated painful experiences” (p.53). In people with insomnia,
negative thought processes occur in the form of
nighttime worry and rumination combined with
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preoccupied attention to threat and dysfunctional beliefs regarding their sleep behaviors
(Kaplan et al., 2009). These processes overlap
with components of pain catastrophizing that
are rumination, magnification, and helplessness
(Sullivan et al., 2001). As individuals with pain
experience more severe insomnia, their negative
thought processes regarding sleep might be generalized and influence how they perceive their
pain experience. This was supported by a study
from Lerman et al. (2017) who found that a decrease in sleep-related catastrophic thinking is
also followed with a decrease in general trait
catastrophizing.
Not only through overlapping cognitive outcomes, insomnia also affects pain catastrophizing in the neurological levels by increasing their
susceptibility to pain sensation (Sørensen et al.,
2019; Wei et al., 2018). Sleep deprivation is associated with hyperalgesia, a change in HPA-axis
which increases sensitivity to pain perception
(Sørensen et al., 2019). The more severe insomnia the night before, the poorer reactivity to pain
in the following day (Wei et al., 2018). Since pain
catastrophizing occurs as response to pain experience, a severe pain experience might stimulate
negative emotions and in turn set off catastrophic thoughts (Vlaeyen & Linton, 2000).
Further, pain catastrophizing is influenced
by dispositional factors (Vlaeyen & Linton,
2000). One factor that is thought to predispose
pain catastrophizing is anxiety (Burri et al.,
2018). Anxiety can be defined as an organic response appearing as uneasiness and increased
vigilance in the face of uncertain dangers or potential threats to the individuals (Leal et al.,
2017). Certain degrees of anxiety are paramount
for survival, but some people have difficulties
controlling this emotional reaction thus they are
always tense and in constant vigilance state
(Gutiérrez-García & Contreras, 2013). As a personality trait, anxiety is a relatively stable disposition within one self to evaluate a wide range of
situations as potential threats (Mascarenhas &
Smith, 2011). Those with high levels of anxiety
are prone to misinterpret physiological reactions
as a more serious condition. Thus, chronic pain
individuals with high anxiety might attribute an
increased pain sensitivity because of insomnia
as something more threatening, therefore triggering pain catastrophizing (Greenberg et al.,
2020). When catastrophizing tendencies persist,
Psychological Research on Urban Society

it can lead to avoidance behaviors which turns
into perceived physical disability (Vlaeyen &
Linton, 2000). This condition ultimately results
in decreasing health-related quality of life
(HRQoL), creating a full picture on how insomnia integrates itself in chronic pain development
(Shim et al., 2018)
Prior studies analyzed insomnia and pain
catastrophizing as important yet distinct variables affecting chronic pain experience, and little
saw them as interrelated processes (Buenaver et
al., 2012). Moreover these studies are predominantly conducted in Western population, with
Asian representatives majorly hailed from East
Asia. Little is known about the relation among
these variables in Indonesian population. Seeing
as several evidences found higher pain catastrophizing tendency among Asian compared to
Caucasian, different interaction might emerge
thus the need for localized studies (Fabian et al.,
2011; Hsieh et al., 2010). This study aimed to fill
these gaps, with exploring the underlying mechanism between insomnia and negative outcomes
of chronic pain represented by HRQoL through
a moderated mediation model of pain catastrophizing and anxiety within Indonesian chronic
pain population. We hypothesized that a) pain
catastrophizing would mediate the relationship
between insomnia and HRQoL among Indonesian with chronic pain, and b) trait anxiety
would moderate the relationship between insomnia and pain catastrophizing. The findings
would illuminate the understanding on how insomnia affects chronic pain experience leading
to negative outcomes through cognitive mechanisms of pain catastrophizing in Indonesian
population. It is expected that the findings
would be beneficial in designing psychological
interventions that integrate insomnia and pain
issues in targeting pain catastrophizing.
Figure 1. Conceptual Model
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ano et al., 2019). The α coefficient of STAI-T in
this study was 0.95.

Participants
This study was part of a longitudinal study assessing the role of psychological factors in
chronic pain development conducted from May
2020 to October 2020. The inclusion criteria were
age 18 years and above with reported chronic
pain. Chronic pain was defined as pain which
lasts or recurs for more than three months
(Treede et al., 2015). We adopted the nonprobability sampling method in the form of convenience sampling. Participants were recruited
from two clinics: Klinik Surya Medika Kendal
and Klinik Pratama Bunga Asih, and through
online platforms. A total of 451 eligible participants (72.5% females, mean age 34.3 years, SD
12.6 years) completed the self-administered
questionnaire. The types of pain reported including: musculoskeletal pain, headache, orofacial pain, abdominal pain, and period pain.
Measures
Insomnia. Insomnia was assessed using Insomnia Severity Index (ISI), a reliable and valid instrument in measuring the severity and impact
of insomnia (Morin et al., 2011). It is a sevenitem self-reported instrument with five-point
Likert scale and total score ranging from 0 to 28.
Higher scores represent greater insomnia symptoms. Total score of 0-7 indicates the absence of
insomnia, 8-14 indicates subthreshold insomnia,
15-21 indicates moderate clinical insomnia, and
22-28 indicates severe clinical insomnia. The Indonesian version of ISI has been tested and
yielded a satisfactory reliability and validity
(Swanenghyun, 2015). The α coefficient of ISI in
this study was 0.88.
Trait Anxiety. The Trait subscale of The StateTrait Anxiety Inventory (STAI-T) was used to
assess trait anxiety in this study (Spielberger,
1983). It consists of twenty items measuring the
relatively permanent aspect in individuals that
predispose them to have anxiety (Julian, 2011).
STAI-T uses a four-point Likert scale, ranging
from 1 (almost never) to 4 (almost always).
Higher scores indicate higher tendency of anxiety. STAI-T has high validity and reliability in the
pain population (Santangelo et al., 2016; SiciliPsychological Research on Urban Society

Pain Catastrophizing. Pain catastrophizing was
assessed using the 13-item Pain Catastrophizing
Scale (PCS) by Sullivan et al. (1995). It measures
the catastrophizing tendency in relation to deal
with the pain experience. The measure uses a
five-point Likert scale (0 = not at all to 4 = always) with total scores ranging from 0 to 52.
Higher scores in this instrument reflect greater
degrees of pain catastrophizing. PCS has been
translated in several languages and its total
score shows a high internal consistency across
translations (Ikemoto et al., 2020). In this study,
the α coefficient for PCS was 0.95.
Short Form-12 Health Survey Version 2 (SF12v2). Short Form-12 Health Survey Version 2
(SF-12v2) is the revised version of Short Form-12
(SF-12) created by Ware et al. (1996), which is
widely used to measure HRQoL. It consists of
twelve items divided into eight subscales: physical functioning, role physical, bodily pain, general health, vitality, social functioning, role emotional, and mental health. The Indonesian version of SF-12v2 has been tested with content validity index of 0.97 and 0.83 for item and subscale, as well as α coefficients for subscale ranging from 0.58 to 0.81 (Wicaksana et al., 2020).
The α coefficient of SF-12v2 for this study was
0.85.
Procedure
This study was approved by the Ethical Review
Board of the Faculty of Psychology University of
Indonesia and all participants agreed to the informed consent before the procedure began.
This study was a part of a longitudinal study on
psychological factors in chronic pain development. Participants completed questionnaires at 4
time points: At enrollment, 1-month follow-up, 2
-month follow-up, and 3-month follow-up. At
enrollment, 200 randomized participants received a Rp 50,000.00 (Approximately $3.5) reward. Eligible participants were then asked to
participate in the follow-up procedure for the
next three months. All follow-up questionnaires
were completed through an online platform
Google Form. For every follow-up completed,
participants received monetary reward with a
April 2021| Vol. 4 | No. 1
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total of Rp 100,000.00 (Approximately $10) for
three follow-up questionnaires. Participants
completed questionnaires about their pain intensity, pain interference level, pain catastrophizing
tendency, resilience, emotion-focused coping,
problem-focused coping, religious coping,
HRQoL, insomnia symptoms, and depressive
symptoms. This study focused on the data collected at enrollment time-point.

symptoms. Almost half of the participants (n =
197, 47.5%) had high levels of pain catastrophizing, and 106 participants (25.5%) had moderate
levels of pain catastrophizing. The descriptive
statistics for each measure was presented in Table 2.
Table 1. Demographic of the participants
n

Data Analysis
Gender

Analyses were performed using Statistical Package for the Social Sciences (SPSS) version 24.0
for Windows (IBM, 2016). The Hayes’ PROCESS
macro plug-in was used to perform the moderated-mediation analysis (Hayes, 2017). The statistical significance levels for analyses used in
this study were 0.05 and two-tailed. Descriptive
analyses were conducted for sociodemographic
variables and study measures. Means and standard deviations were calculated for continuous
variables (age and study measures), as well as
percentages for categorical variables (gender,
age group, and education). Moderatedmediation or conditional process modeling was
the main analysis in this study. This analysis
was used to understand the conditional nature
in which the transmitting mechanism or mechanisms occur (Hayes, 2017). In this study, moderated-mediation was performed to see the mediating effect of pain catastrophizing between insomnia and HRQoL, as well as the conditional
effect of anxiety trait to pain catastrophizing.
Insomnia was proposed to influence pain
catastrophizing, in which this effect was moderated by anxiety trait. In turn, pain catastrophizing would affect HRQoL.

Age

Marital
status

Education

Insomnia

Female

305

73.5

Male

110

26.5

18–35 (young adult)

255

61.5

160

38.5

139

35.0

Married

235

56.6

Divorced

23

5.5

Not answering

18

4.3

High school and below

194

46.7

Undergraduate degree

196

47.2

Postgraduate degree

25

6.0

No clinical insomnia

66

15.9

Subthreshold insomnia

160

38.6

Moderate insomnia

144

34.7

45

10.8

105

25.3

310

74.7

Low

112

27.0

Moderate

106

25.5

High

197

47.5

415

100

36 and 73 (middle and
late adult)
Single

Severe insomnia
Trait
anxiety
Pain
catastrophizing

%

No clinically significant
anxiety symptoms
Clinically significant anxiety symptoms

Total

Results
Participants’ Characteristics

Moderated-Mediation Analysis Result

Participants consisted of 415 Indonesian adults
living with chronic pain, with the majority of
them were females (n = 305, 73.5%) and young
adults (n = 255, 61.5%). 160 participants (38.6%)
met the criterion of subthreshold insomnia, 144
participants (34.7%) had moderate clinical insomnia, while 45 participants (10.8%) had severe
clinical insomnia. 310 of them (74.7%) were categorized as having clinically significant anxiety

A moderated mediation analysis was conducted
to test the study hypothesis (presented in Table
3). There were two hypotheses in this study.
First, it was hypothesized that pain catastrophizing mediated the relationship between insomnia
and HRQoL. Second, it was hypothesized that
trait anxiety moderated the impact of insomnia
on pain catastrophizing. After controlling for
gender and age, the mediator variable model (F
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Table 2. Means, Standard Deviations, and Correlation Matrix
M

SD

Range

α

1

2

3

4

Age
1. Insomnia
2. Anxiety Traits

34.25
13.75
48.78

12.35
6.30
13.32

18—73
0—28
20—80

.88
.95

—
.64***

.64***
—

.60***
.59***

-.62***
-.72***

3. Pain Catastrophizing

27.54

12.92

0—52

.95

.60***

.59***

—

-.71***

4. HRQoL

49.98

10.08

0—100

.88

-.62***

-.72***

-.71***

—

Note. N = 415. *p < .05. **p < .01. ***p < .001

= 62.03, R2 = 0.43, p < 0.001) significantly predicted pain catastrophizing and the dependent variable model (F = 133.33, R2 = 0.57, p < 0.001) significantly predicted HRQoL. Insomnia positively predicted pain catastrophizing (b = 0.76, p <
0.001), pain catastrophizing negatively predicted
HRQoL (b = -0.41, p < 0.001), and insomnia negatively predicted HRQoL (b = -0.51, p < 0.001).
These findings indicated a partial mediating efTable 3. Moderated-mediation Analysis
b

SE

t

p

Discussion

Mediator variable model
Constant

28.28

1.51

18.77

.000

Gender

−1.40

1.10

−1.27

.205

Age

0.00

0.04

0.07

.948

Insomnia***

0.76

0.10

7.57

.000

Trait anxiety***

0.34

0.05

6.93

.000

0.01

−1.67

.095

Insomnia x trait
−0.01
anxiety
Dependent variable model
Constant

61.93

1,39

44.51

.000

Gender

−0.48

0,75

−0.64

.521

Age

−0.02

0,03

−0.57

.568

Insomnia***

−0.51

0,07

−7.73

.000

Pain catastrophizing***

−0.41

0,03

−12.88

.000

B

fect of pain catastrophizing on the relationship
between insomnia and HRQoL. Therefore, our
first hypothesis was supported. A positively significant effect of trait anxiety on pain catastrophizing was also found (b = 0.34, p < 0.001), although trait anxiety did not significantly moderate the impact of insomnia on pain catastrophizing (b = -0.01, p = 0.095). This result indicated
that there was no moderating effect of trait anxiety in the association between insomnia and
pain catastrophizing. Thus, our second hypothesis was not supported.

Boot
SE

Boot
LLCI

Boot
ULCI

Conditional indirect effect analysis at IA = M ± SD
M - 1 SD

−0.36

0.05

−0.45

−0.27

M

−0.31

0.04

−0.39

−0.23

M + SD

−0.26

0.05

−0.36

−0.17

Note. N = 415. Bootstrap sample size = 5000. LL =
low limit, CI = confidence interval, UL = upper limit. *p < .05. **p < .01. ***p < .001.

Psychological Research on Urban Society

This study aimed to evaluate the moderated mediation model to analyze the underlying mechanisms between insomnia and HRQoL among
Indonesian living with chronic pain. The result
of our study also indicated that pain catastrophizing partially mediated the relationship between insomnia and HRQoL. Previous studies
have shown that pain catastrophizing was a risk
factor for HRQoL (Larice et al., 2020; van Aken
et al., 2017). However, to our knowledge no
studies have explored the effect of insomnia on
pain catastrophizing, much less the mediating
effect of pain catastrophizing in the relation between insomnia and HRQoL. Our findings supported our assumption that insomnia affected
pain catastrophizing, and pain catastrophizing
partially mediated the impact of insomnia on
HRQoL. However, our hypothesis that trait anxiety moderated the relation between insomnia
and pain catastrophizing left unsupported. Trait
anxiety was a significant predictor of pain
catastrophizing, but no significant interaction
between insomnia and anxiety was found.
Our study also found that the majority of
our participants met the criteria for high levels
of trait anxiety as well as pain catastrophizing.
April 2021| Vol. 4 | No. 1
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These findings are consistent with previous
studies exploring differences between Asian
(Chinese) and Caucasian ethnicity (Hsieh et al.,
2010; Lin et al., 2001). The significant relationship we found between insomnia and HRQoL is
also in line with existing literature (Dragioti et
al., 2017; Galvez-Sánchez et al., 2020; Roberts &
Drummond, 2016). High levels of insomnia is
associated with lower well-being represented by
decrease in HRQoL scores. Prolonged sleep
problems can lead to fatigue and abnormalities
in pain modulation (Kishi et al., 2010; Turkyilmaz et al., 2012). Negative consequences of insomnia might affect judgement about overall
health condition and in turn lower individuals’
perception regarding their HRQoL.
Our current model supports the Fear Avoidance Model of Chronic Pain which suggests that
pain catastrophizing is influenced by several
dispositional factors (Vlaeyen & Linton, 2000).
In addition to trait anxiety, we found that insomnia significantly may function as a dispositional factor of pain catastrophizing through the
shared mechanism of cognitive patterns (Jeff
Bryson et al., 2015). We also found that trait anxiety predicted pain catastrophizing, but not
moderating the relation between insomnia and
pain catastrophizing. The increased arousal
which is prominent within high levels of anxiety
not only affects pain catastrophizing, but may
also act as a pathway to insomnia (Dragioti et
al., 2017). There is a possibility that trait anxiety
plays a role in predicting insomnia and pain
catastrophizing, rather than moderating the relationship between the two.
When people have high levels of pain
catastrophizing, they evaluate their pain situation as more negative and show attentional bias
towards pain-related information (Sullivan et
al., 2001). To compensate for these cognitive biases, individuals may start doing pain avoidance behaviors (Vlaeyen & Linton, 2000). Their
avoidance behaviors only exaggerate their pain
and illness-related behaviors and complaints,
while restricting them from healthy behaviors
such as exercising (Edwards et al., 2006; Taylor
et al., 2017). The physical inactivity in turn increases disability perception and thus affecting
HRQoL (Shim et al., 2018; Vlaeyen & Linton,
2000).
This study has several limitations to be noted. First, this study uses cross-sectional data
Psychological Research on Urban Society

from one time point of the longitudinal study.
Thus, interpretation of causality should be done
with caution. Future studies using longitudinal
data or experimental studies may be done to
confirm the causal relationship among variables.
Second, the self-report and online survey method restricts the data validity due to several possible biases. Therefore, future research may consider offline data gathering and from multiple
informants (e.g. patients, caregivers, attending
physicians). Third, this study has yet to control
the type of pain experienced by participants.
Considering that difference in pain conditions
may affect the psychological variables, future
research may study specific pain conditions or
account them as covariates.
In spite of the limitations, this is the first
study that attempts to test the mediating role of
pain catastrophizing and moderating role of
trait anxiety in the relationship between insomnia and HRQoL. It further our understanding
about the mechanisms underlying the connection between insomnia and HRQoL, specifically
how insomnia affects HRQoL through the cognitive mechanism of pain catastrophizing. This is
also one of the few studies to see the relationship between said psychological variables conducted in Asia, specifically Indonesia. It deepens
our knowledge regarding the pain experience
among Indonesian with chronic pain, and how
the variables interact with each other. This study
provides practical implications for healthcare
professionals in giving psychological interventions to mitigate negative outcomes of chronic
pain among patients. The significance of insomnia within the chronic pain population suggests
that hybrid approach may work better in alleviating pain problems (Tang, 2018). Insomnia and
chronic pain partly share the same catastrophizing tendencies, and targeting these cognitive
biases may prove to be an effective alternative.
Conclusions
Pain catastrophizing plays a mediating role between insomnia and HRQoL within chronic
pain populations, suggesting that insomnia and
chronic pain share some cognitive patterns in
the form of catastrophic thoughts. This findings
further implies the feasibility of hybrid interventions which simultaneously target insomnia and
chronic pain. Although not significant as a modApril 2021| Vol. 4 | No. 1
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erator, trait anxiety establishes itself as a significant predictor of pain catastrophizing. Assessing
trait anxiety before treatment and intervention
may aid clinicians in predicting the onset of pain
catastrophizing and help to tailor suitable interventions in regards to patients’ dispositional
tendencies.
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