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Abstract

Purpose Activity engagement, which refers to pursuing
activities despite pain, is conceptually related to pain
acceptance. A recent diary study suggested that pain
acceptance precedes and directly influences physical
activity, and thus, pain acceptance appears to be an
important aspect of eliciting better functioning by allowing
patients with chronic pain (PCPs) to participate in physical
activity despite the pain. This retrospective, cross-sectional
cohort study was conducted to investigate the mediating
effect of physical activity on the association between pain
acceptance and functioning and the association between
physical activity level and functioning in PCPs.

Methods The study participants were 176 patients seeking
treatment for chronic pain at a tertiary pain center in Korea.
The Chronic Pain Acceptance Questionnaire, International
Physical Activity Questionnaire-Short Form, and Short
Form-36 were used to assess pain acceptance, physical
activity, and patient functioning. The mediating effects of
physical activity were tested using procedures described by
Baron and Kenny. Also, three hierarchical multiple linear
regression analyses were conducted to identify levels of
physical activity that predict measures of patient
functioning.

Results Physical activity partially mediated the association
between pain acceptance and patient functioning except for
pain intensity. Furthermore, walking and moderate activity
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were found to be associated with improvements in all areas
of patient functioning except for pain intensity.
Conclusion To improve the functioning of PCPs, health
professionals may need to help patients accept private
experiences related to pain and plan activity pacing pro-
grams that focus on value-based activities.

Keywords Acceptance - Physical activity - Patient
functioning - Chronic pain

Abbreviations
PCPs Patients with chronic pain

ACT Acceptance and commitment therapy

CPAQ Chronic Pain Acceptance Questionnaire

IPAQ-SF The International Physical Activity
Questionnaire-Short Form

NRS Numerical rating scale

SF-36 The Short Form-36

Introduction

Chronic pain usually refers to persistent and recurrent pain
that lasts longer than 3-6 months [1]. Due to limited
treatment effects and its unclear etiology, chronic pain
remains a major challenge for patients and health profes-
sionals [2]. Accordingly, the main goal is to ease patient
pain [3], and to achieve this end, patients frequently focus
on controlling or avoiding private experiences (e.g., sen-
sations, thoughts, and emotions associated with pain) [4, 5].
However, efforts to control such unwanted experiences
often have the opposite effects and prevent patients
achieving their goals [6]. Specifically, the more patients try
to control pain or unwanted pain-related thoughts and
emotions, the more they focus on pain and the more
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intrusive unwanted thoughts and emotions become [5, 7].
Failure to control such experiences leads to negative
emotions, such as anxiety and depression, and feelings of
helplessness and frustration, which in turn have adverse
health-related consequences [8].

Recently, the acceptance of pain has gained increased
emphasis, particularly when it is difficult to alter or alle-
viate the pain, and this emphasis has been found to be
useful [9-11]. This approach stems from acceptance and
commitment therapy (ACT), which emphasizes psycho-
logical flexibility [12]; defined as “the ability to contact the
present moment more fully as a conscious human being
and to change or persist in behavior when doing so serves a
valued end” [13]. Psychological flexibility occurs as a
result of six core processes: “acceptance,” which refers to
a willingness to experience private experience fully;
“cognitive defusion,” which refers to the recognition of
thoughts without becoming involved in their content; “self-
as-context,” which refers to a stable and continuous sense
of self that is independent from the content of one’s
experiences; “contact with the present moment,” which
refers to conscious awareness of present experiences;
“values,” which refers to what gives one’s life meaning;
and “committed action,” which refers to taking actions in
accord with one’s values [13]. In the context of chronic
pain, the acceptance of pain does not simply involve
accepting pain passively. Rather, it is the pursuit of valu-
able life activities without controlling or avoiding the
sensation of pain and its accompanying emotional and
cognitive responses [10]. In accord with this conceptual
framework, many studies have found that the acceptance of
pain improves the physical and psychosocial functioning of
patients with chronic pain (PCPs) [14]. Furthermore, in a
prior study on the coping strategies of such patients [15], it
was found acceptance-based coping is a better predictor of
patient functioning than control-based coping.

PCPs frequently avoid daily activities and/or leisure
activities [16]. Such disengagements make normal daily
life difficult and deprives them of opportunities for
obtaining positive reinforcement, which can lead to phys-
ical disability, depression, and social isolation [17].
Accordingly, activity engagement, which refers to pursuing
activities despite pain, is conceptually related to pain
acceptance [18] and has become an important goal in the
management of chronic pain [19]. A recent diary study [6]
found that pain acceptance predicts physical activity levels
the next day, but does not predict pain intensity or positive
or negative moods. This diary study was the first to
investigate the temporal relationship between pain accep-
tance and physical activity, and its findings suggested pain
acceptance precedes and directly influences physical
activity. Given these findings, pain acceptance appears to
importantly enhance functioning by allowing PCPs to
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participate in physical activity [6]. However, no research
has been conducted on the associations between pain
acceptance, physical activity, and the functioning of
patients that suffer from chronic pain.

The present study was undertaken to examine whether
physical activity mediates the association between pain
acceptance and functioning of PCPs. Mediation has been
described as a hypothesized causal chain whereby one
variable influences a second variable (the mediator) and
that this, in turn, influences a third variable [20]. Thus, we
hypothesized a causal chain whereby pain acceptance
influences physical activity and thereby enhances patient
functioning. In addition, we examined the relationship
between physical activity and patient functioning, and in
particular, we sought to determine whether walking and
moderate activities (e.g., carrying light loads, cycling at a
regular pace) are associated with better patient functioning.

Methods
Study design and participants

One hundred and eighty-three patients seeking treatment
for chronic pain at a tertiary pain center in Korea were
enrolled in this retrospective, cross-sectional cohort study.
All patients were adults (age > 19) and had persistent or
recurrent, non-cancer-related pain of at least 3 months
duration. At the conclusion of the patients’ appointment at
the pain center, patients were invited to a private room
where they were informed by a research assistant about the
purposes and procedures of this study and asked to provide
consent. Having done so, they completed the questionnaire
packet and finally were debriefed. The study procedure was
approved by the Institutional Review Board. However, the
data of seven patients were eliminated because they either
did not meet the 3-month pain duration criterion or with-
drew from the study. Accordingly, the analysis was per-
formed on 176 patients. Patient characteristics are
summarized in Table 1.

Measures

The Chronic Pain Acceptance Questionnaire (CPAQ) [19]
contains 20 items rated using a 7-point Likert scale
(ranging from O (never true) to 6 (always true)). The CPAQ
consists of two subscales (i.e., activity engagement and
pain willingness) and is used to assess pain acceptance. As
the “pain willingness” subscale contains negatively keyed
items, we reversed their scores. Total possible scores ran-
ged from 0 to 120, where higher scores indicated greater
acceptance of pain. The Korean version of the CPAQ,
which was used in the present study, has been shown to
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Table 1 Characteristics of the study sample

Variable Sample N =176
Sex (%)

Men 42.6 75
Age (year)

Mean (SD) 48.0 (13.5)

Marital status (%)

Married 73.9 130
Education level (%)

>High school 88.1 155
Employment status (%)

Employed 31.8 56

Others (e.g., housewife) 47.7 84

Unemployed 21.6 38
Most significant pain site(s) (%)

>2 sites 41.5 73

Neck 4.5

Shoulder 5.1

Lower back 233 41

Hand 4.0

Leg 2.8

Foot 4.0

Others® 15.3 27
Pain duration (month)

Median (range) 50.0 (3-600)
Prescribed pain-related medication (%)  56.3 99
Pain-related surgery (%)

Once or more than once 19.3 34

4 Others includes head, face, upper back, chest, abdomen, arm, pel-
vis, knee, and the whole body

provide adequate reliability and validity estimates in a
tertiary pain clinic sample [21].

The International Physical Activity Questionnaire-Short
Form (IPAQ-SF) [22] is a 7-item scale that assesses
physical activity. IPAQ-SF consists of four levels of
activity, that is, vigorous activity, moderate activity,
walking, and sitting. Scores for activity categories (except
for sitting) were calculated by multiplying duration (min-
utes) per day by frequency per week and metabolic
equivalent task (MET) intensity (8.0 for vigorous-intensity
activity, 4.0 for moderate-intensity activity, and 3.3 for
walking). Physical activity scores were calculated by
summing the scores of the three activity categories. Higher
scores indicate more physical activity. The Korean version
of the IPAQ-SF has been shown to provide adequate reli-
ability and validity estimates in a general population
sample [23].

Pain intensity was calculated by averaging present pain
and usual, lowest, and highest pain experienced during the
previous week assessed using a numeric rating scale

(NRS), where 0 represented no pain and 10 worst pain
imaginable. The NRS has favorable psychometric proper-
ties and has been frequently used in pain research [24].
The Short Form-36 (SF-36) [25] is a 36-item scale that
contains eight subscales, namely physical function, role
limitations due to physical health problems, bodily pain,
general health, vitality, social functioning, role limitations
due to emotional health problems, and mental health.
Scores for each subscale range from 0 to 100, where a
higher score indicates better functioning. These eight
subscales can be grouped to produce two composite scales
of physical and psychosocial health, and these scales were
scored by summing the scores of the four subscales that
compose these two composite scales [26]. The Korean
version of the SF-36 has been shown to provide adequate
reliability and validity estimates in a general sample [27].

Data analysis

The software G power, version 3.1.9.2 [28], was used to
determine the sample size needed for this study. Sample
size was calculated based on the assumption of an expected
effect size of .15. For a desired statistical power of 95 % at
a two-tailed significance level of 5 %, and assuming the
inclusion of 9 predictors in the linear regression analysis,
the minimum sample size was 166 patients. Thus, to
account for losses, we recruited 183 patients.

The SPSS 18.0 for Windows was used for the analysis.
Bivariate Pearson correlations were calculated to examine
relationships between study variables. Baron and Kenny’s
procedures were used to examine the mediating effect of
physical activity [29]. To establish mediation, the follow-
ing conditions should be met: (1) The predictor variable
must be significantly related to the outcome variable, (2)
the predictor variable must be significantly related to the
mediator variable, (3) the mediator variable must be sig-
nificantly related to the outcome variable when the pre-
dictor variable is added, and (4) the relationship between
the predictor and outcome variable must become non-
significant (full mediation) or significant but relatively
weak (partial mediation) when the mediator is added [29].
A graphic representation of the mediation model is pre-
sented in Fig. 1. During Step 1, simple linear regression
analysis was conducted to confirm a relationship between
the predictor variable (i.e., pain acceptance) and each
outcome variable (i.e., pain intensity, physical functioning,
psychosocial functioning). In Step 2, simple linear regres-
sion analysis was conducted to confirm a relationship
between the predictor variable and the mediator variable
(i.e., physical activity). In Step 3, multiple linear regression
analysis was used to confirm relationships between the
mediator variable and each outcome variable after con-
trolling for the predictor variable. Finally, to examine full
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vs. partial mediation, we conducted multiple linear
regression analysis to confirm relationships between the
predictor variable and the three outcome variables, after
controlling for the mediator variable. The Sobel test [30]
was used to determine the indirect effects of the mediator
variable on the association between the predictor variable
and outcome variable(s). Finally, to determine which levels
of physical activity predict measures of patient functioning,
after controlling for demographic variables, pain intensity,
and pain acceptance, we conducted three hierarchical
multiple linear regression analyses.

Results
Preliminary analyses

Table 2 presents descriptive statistics of the study vari-
ables, and Table 3 shows bivariate Pearson correlations
among the study variables. Pain acceptance was found to
be significantly and positively associated with physical
activity, r = .52, p < .001, and pain acceptance and
physical activity were significantly and positively associ-
ated with physical and psychosocial functioning, range of
r values from .38 to .68, all p values <.001. Pain accep-
tance was significantly and negatively associated with pain
intensity, r = —.38, p < .001. However, no significant
relationship was found between physical activity and pain
intensity, r = —.16, p = n.s.

Mediatory and indirect effects

The mediating effect of physical activity was examined
using procedures described by Baron and Kenny [29]. Five
key assumptions (.e., linearity, independence,
homoscedasticity, no or little multicollinearity, and nor-
mality) of linear regression were fulfilled. First, we
regressed each outcome variable on pain acceptance. Pain
acceptance significantly predicted all outcome variables,
p = —.38, p <.001 for pain intensity, f = .68, p < .001
for physical functioning, and f = .68, p <.001 for

Mediator variable
Physical Activity

. . Outcome variable
Predictor variable

Pain Intensity
Physical Functioning
Psychosocial Functioning

Pain Acceptance

Fig. 1 Graphic representation of the mediation model
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psychosocial functioning. Second, we regressed physical
activity on pain acceptance and found pain acceptance
significantly predicted physical activity, f = .52, p < .001.
Third, we regressed each outcome variable on physical
activity after controlling for pain acceptance. Physical
activity significantly predicted physical functioning,
f = .28, p < .001 and psychosocial functioning, f = .36,
p <.001, but not pain intensity, f = —.13, p = n.s.
Finally, to determine whether physical activity had a full or
partial mediatory effect, we regressed each outcome vari-
able on pain acceptance after controlling for physical
activity. The relationship between pain acceptance and all
of the outcome variables decreased in strength after con-
trolling for physical activity, but remained significant,
f = —.32, p <.001 for pain intensity, f = .53, p < .001
for physical functioning, and f = .49, p < .001 for psy-
chosocial functioning. We then evaluated the indirect
effects of physical activity on the relationships between
pain acceptance and physical and psychosocial functioning.
The Sobel test confirmed that both indirect effects were
significant for physical functioning, Z = 2.89, p < .01 and
psychosocial functioning, Z = 4.16, p < .001. These find-
ings indicated that physical activity partially mediated the
relationships between pain acceptance and physical and
psychosocial functioning. These analyses are summarized
in Table 3 and Fig. 2.

Physical activity levels and patient functioning

Three hierarchical multiple linear regressions were further
conducted to identify levels of physical activity that predict
measures of patient functioning. In each equation, demo-
graphic variables (i.e., sex, age, education, pain duration)
were controlled initially, pain intensity (not controlled when
used as an outcome variable) next, and then the three levels
(i.e., vigorous, moderate, and walking) of physical activity
were entered in the final step. The five key assumptions (i.e.,
linearity, independence, homoscedasticity, no or little mul-
ticollinearity, and normality) of linear regression were ful-
filled. As shown in Table 4, 4.0 % of the variance in pain
intensity was accounted for by the demographic variables in
the first step, which was not significant (AR2 = .04,
p = n.s.). An additional 15.0 % of the variance in pain
intensity was explained by the addition of pain acceptance in
the second step, which was significant (AR2 = .15,
p < .001). The additional variance accounted for by adding
physical activity in the third step was 3.0 %, which was not
significant (AR*> = .03, p = n.s.). In the final regression
model, pain acceptance was the only significant predictor
(p=—-35p<.0D.

Ten percent of the variance in physical functioning was
accounted for by demographic variables in the first step,
which was significant (AR2 = .10, p < .01). An additional
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Table 2 Descriptive

. . . Measure (score)
information on pain acceptance,

Mean (SD)

Observed range of scores

physical activity, and measures

. < CPAQ
of patient functioning

IPAQ-SF
Physical activity—vigorous®
Physical activity—moderate®
Physical activity—walking®
Physical activity—total

Pain intensity

SF-36
Physical functioning

Psychosocial functioning

43.62 (16.79)

220.83 (722.48)
167.33 (393.36)
510.70 (573.36)
824.12 (1270.10)
5.22 (2.29)

42.03 (20.01)
48.24 (22.87)

2-92

0-6720
0-3360
0-2772
0-12,852
0-10

8-89
0-94

CPAQ The Chronic Pain Acceptance Questionnaire, /PAQ-SF The International Physical Activity Ques-
tionnaire-Short Form, SF-36 The Short Form-36

? The duration (minutes) per day x frequency per week x metabolic equivalent task intensity (8.0 for
vigorous-intensity activity, 4.0 for moderate-intensity activity, and 3.3 for walking)

Table 3 Correlations among
pain acceptance, physical

activity, and outcome variables

.52 -13

Pain Acceptance

Study variable 1 2 3 4 5
1. Pain acceptance 1.00
2. Physical activity S2kwE 1.00
3. Pain intensity —.38#** —.16 1.00
4. Physical functioning .68 ** Khioao — ST 1.00
5. Psychosocial functioning .68F** A2HHE —.S51F*k* BOF** 1.00
*E p <001
Physical Activity Physical Activity
.52 .28™
Pain Intensity Pain Acceptance Physical
Functioning
a b a b
-32"" (-.38™) .53 (.68™)

Physical Activity

5o

36

Psychosocial

Pain Acceptance

Fig. 2 Standardized coefficients (beta) derived from using linear
regression testing for the mediating effect of physical activity.
“Regressing the outcome variable on both the predictor variable and

43.0 % of the variance in physical functioning was
explained by adding pain intensity in the second step,
which was significant (AR* = 43, p < .001). An

a b
49™ (68™)

Functioning

the mediator variable, "Regressing the outcomes variable on the
predictor variable. ***p < .001

additional 17.0 % of the variance in physical functioning
was explained by adding pain acceptance in the third step,
which was significant (AR* = .17, p < .001). The
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Table 4 Results of hierarchical multiple linear regression analyses
predicting outcome variables from the three levels of physical activity

Step  Predictor f (Final) AR? Total R?
Pain intensity
1. Age .10 -

Sex® —.09

Education —.08

Pain duration .03 .04

Pain acceptance —.35%%* 5%k
3. Physical activity—Vigorous —.11

Physical activity—Moderate —.10

Physical activity—Walking ~— —.08 .03 22%%
Physical functioning
1. Age —.08

Sex® —.16%*

Education .07

Pain duration —.09 10%*

Pain intensity — ASFEE AT

Pain acceptance ALEEE S THREE

Physical activity—vigorous .08

Physical activity—moderate 3%

Physical activity—walking .09 .03* JT3HAE
Psychosocial functioning
1. Age .07

Sex® —.02

Education 11

Pain duration —.07 14%%

Pain intensity —27xFE D5wEE

Pain acceptance TR (o

Physical activity—vigorous .08

Physical activity—moderate 21%*

Physical activity—walking A7 07%* O2% %

IPAQ-SF The International Physical Activity Questionnaire-Short
Form

*p < .05; ¥ p < 01; #%p < 001

% Men coded 0, women coded 1

additional variance accounted for by adding physical
activity in the fourth step was 3.0 %, which was significant
(AR2 = .03, p < .05). In the final regression model, four
individual variables were significant predictors, sex (ff = -
.16, p < .01), pain intensity (f = —.45, p < .001), pain
acceptance (ff = .41, p <.001), and moderate activity
(p = .13, p < .05).

Fourteen percent of the variance in psychosocial func-
tioning was accounted for by demographic variables in the
first step, which was significant (AR2 = .14, p < .01). An
additional 25.0 % of the variance in psychosocial func-
tioning was explained by the addition of pain intensity in
the second step, which was significant (AR2 = .25,
p <.001). An additional 16.0 % of the variance in
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psychosocial functioning was explained by the addition of
pain acceptance in the third step, which was significant
(AR* = .16, p < .001). The additional variance accounted
for by adding physical activity in the fourth step was
7.0 %, which was significant (AR2 = .07, p < .01). In the
final regression model, four individual variables were sig-
nificant predictors, pain intensity (f = —.27, p < .001),
pain acceptance (f = .36, p < .001), moderate activity
(p = .21, p < .01), and walking (f = .17, p < .05).

Discussion

In the present study, we investigated whether physical
activity mediates the association between pain acceptance
and functioning in PCPs. The study was based on a pre-
vious study [6], in which it was suggested pain acceptance
can play an important role in eliciting better functioning of
PCPs by allowing them to participate in activities in the
presence of pain. In addition, we investigated the effect of
physical activity level on patient functioning. Our results
showed that physical activity partially mediates the asso-
ciation between pain acceptance and patient functioning
except for pain intensity. Furthermore, walking and mod-
erate physical activity were found to be associated with
improvements in all areas of patient functioning except for
pain intensity.

In the present study, physical activity partially mediated
the association between pain acceptance and physical and
psychosocial functioning in PCPs. This result suggests that
the acceptance of pain enhances physical activity, which, in
turn, improves functioning among PCPs. This finding is in
line with ACT [31], which aims to increase psychological
flexibility by focusing on the present moment and main-
taining or changing behavior in the direction of one’s
identified values [13]. Of the six core processes of psy-
chological flexibility, acceptance refers to the view that all
experiences are precious and valuable based on accepting
private experience as is, and allowing energy used for
avoidance, to be directed toward accomplishing one’s
personal goals [32]. Furthermore, taking an action toward
achieving one’s value-based goal(s) while weakening
psychological barriers through the acceptance of private
experience is the core goal of ACT [33]. Therefore, if PCPs
accept their experiences, they become unwilling to make
unproductive efforts (e.g., excessive rest, avoiding outdoor
activities) to alleviate pain, and act according to their
value-based goals. The more developed this behavior is,
the more it elicits psychological flexibility and positively
effects functioning.

The study shows physical functioning was predicted by
“moderate” activity and psychosocial functioning by
“walking” and “moderate” activity. This implies that
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“walking” and “moderate” activity rather than “vigorous”
activity lead to better functioning among PCPs. These
results support those of several previous studies [0, 14, 34]
and are in line with the nature of activity pacing, one of the
behavioral strategies used in chronic pain management
[35]. Activity pacing refers to either partially completing
work or regulating work speed by taking breaks or slowing
down [35]. Many PCPs avoid physical or social activity
that elicits pain in daily life, or they endure pain until the
activity is finished [36, 37]. Both of these inefficient
activity patterns can result in disability by damaging a
patient’s physical capacities [38]. Given this, activity
pacing helps PCPs to regulate activities according to
patients’ conditions [39].

On the other hand, physical activity was not found to
mediate the effect of pain acceptance on pain intensity, and
physical activity did not predict pain intensity. These
observations may have been obtained because more than
half of the study participants were patients with lower back
pain (50.3 % = lower back only 23.2 % + multiple pain
sites including lower back 27.1 %). They have various
problems associated with work posture, sitting or standing
up, lifting heavy loads, and performing twisting or
crouching movements [40]. Furthermore, the IPAQ-SF
used in the present study to measure physical activity levels
(e.g., carrying heavy loads, riding a bicycle at normal
speed) was largely composed of activities eliciting pain in
patients with lower back pain. Accordingly, the study
participants were more likely to report comparable pain
intensities at different physical activity levels.

The results of the present study have clinical implica-
tions for treatment strategies targeting chronic pain. From
an ACT perspective, treatment is designed to promote
acceptance of one’s private experiences and participation
in activities to accomplish one’s value-based goals. Health
professionals may need to consider assisting patients to use
mindfulness, which enables them to become aware of and
accept sensations, thoughts, and emotions associated with
pain, in the present moment. In addition, value-based
behavioral change strategies that encourages patients to
identify their values (e.g., to become a good friend) and
choose actions in accord with these values (e.g., meeting
up with friends despite pain) could be adopted. [33]. Tra-
ditionally, activity pacing has been used to improve inef-
ficient activity patterns in PCPs, but its reported effects on
patient functioning are less than consistent [35, 39, 41]. On
the other hand, commitment to action (taking action in
accord with one’s values) has been found to have a con-
sistent positive effect on the functioning of PCPs [39, 42].
Interestingly, this difference appears to be due to having
and not having personal goals. Specifically, unlike com-
mitted action based on value-based goals [12], activity
pacing does not consider goals [41, 43]. Furthermore,

recent studies have confirmed that committed action is a
more powerful predictor of the functioning of PCPs than
activity pacing [44]. Given these findings, health profes-
sionals could help to improve the functioning of PCPs by
planning activity pacing programs based on value-directed
activities.

The limitations of the present study are as follows. First,
the TPAQ-SF used to assess activities assesses physical
activity levels, which are not necessarily reflective of
patients’ values. Thus, the results of the present study need
to be confirmed by further study using a questionnaire that
can assess the value-based activities of PCPs, such as the
Committed Action Questionnaire [45]. Second, we adopted
a retrospective, cross-sectional cohort design and used
correlation analysis, and thus, the study could not provide
clear evidence of causal relationships. Third, the study
participants were heterogeneous in terms of pain com-
plaints and were recruited at a tertiary pain center, and
thus, the generalizabilities of our findings are limited. We
suggest for future research, a longitudinal design and
experimental and treatment studies are needed to address
these limitations and that the sample be expanded by
recruiting participants from primary care clinics or the
community, and stratified by recruiting patients with
specific pain conditions.

Despite these limitations, this study represents a first
attempt to examine associations between pain acceptance,
physical activity, and the functioning of patients that suffer
from chronic pain. Our findings suggest pain acceptance
improves patient functioning by increasing physical activ-
ity and that walking and moderate activities may be criti-
cal. Furthermore, we hope they will aid the development of
ACT-based intervention strategies aimed at improving
functioning of PCPs.
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