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Abstract
Background Coping flexibility refers to one’s ability or skill
to effectively modify one’s coping strategy according to the
nature of each stressful situation one encounters; the coping
flexibility hypothesis (CFH) predicts that more flexible coping
will produce more adaptive outcomes.
Purpose Qur purpose was to test the validity of the CFH in
chronic headaches.
Method The validity of the CFH in chronic pain was tested in
female college students who suffered from chronic daily
headaches in Japan. Over a period of approximately 3 months,
primary participants with chronic headaches (n=73) and par-
ticipants with low frequency headaches (n=123) completed
questionnaires related to flexibility in coping and coping with
headaches, as well as depressive symptoms later.
Results A hierarchical multiple regression analysis revealed
that flexibility in coping with chronic headaches was signifi-
cantly associated with reduced depressive symptoms later,
even after controlling for the effects of coping strategies with
chronic headaches; the CFH for chronic pain was supported
by data from chronic headache sufferers. Similar results were
also obtained for participants with low frequency headaches.
Catastrophizing, a strategy for coping with chronic headaches,
was negatively and significantly associated with depressive
symptoms later.
Conclusion The CFH was supported in cases of chronic
headache. Our findings indicate the importance of the effects
of flexibility in coping with primary headaches on distress.
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Introduction

Many people are known to suffer from chronic headaches.
According to Smitherman et al.’s meta-analysis [1], the prev-
alence of severe headaches in a 3-month period in four US
public health surveillance studies ranged from 16.6 % (ac-
cording to the National Health Interview Survey) to 22.7 %
(based on the National Health and Nutrition Examination
Survey). Among 4029 people aged 15 or older in Japan,
where our survey was administered, the prevalence of primary
headaches categorized as migraines or tension-type headaches
in the last year was 30.8 % [2].

Research on chronic pain has emphasized the role of pri-
mary headaches as a potential stressor that negatively induces
psychological/physical distress [3–5]. Indeed, previous stud-
ies have found an association between depressive symptoms
and primary headaches, in particular [6, 7]. These studies also
revealed that stress responses to primary headaches differ
between individuals.

Among the various factors associated with individual dif-
ferences, coping flexibility has received much attention in
pain research [8–17]. Coping flexibility, in general, refers to
one’s ability or skill to effectively modify one’s coping strat-
egies according to the nature of each stressful situation one
encounters [18]. The transactional theory [19, 20] states that
more flexible coping will produce more adaptive outcomes;
this supposition is generally referred to as the coping flexibil-
ity hypothesis (CFH) [18]. Several frameworks supporting the
CFH have also been proposed in chronic disease research [14,
17], and prior investigations on chronic pain [11, 15], rheu-
matoid arthritis [8, 16], multiple sclerosis [12], breast cancer
[13], functional dyspepsia [10], and gastrointestinal cancer [9]
have provided support for the CFH. To our knowledge, no
study has yet examined the effects of flexibility in coping with
primary headaches on psychological/physical distress. How-
ever, several studies on coping with headaches [17, 21, 22]
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have suggested that a number of coping strategies for head-
aches are associated with distress (including depressive symp-
toms). Additionally, as mentioned earlier, research on chronic
pain has provided frameworks for the CFH and evidence of
the hypothesis in incidences of chronic pain. Thus, the CFH
may also apply to chronic headaches. In the present study, we
tested the validity of the CFH in chronic headaches.

Method

Participants and Procedures

Potential participants described the pain they most frequently
suffered during the past year using an open-ended question-
naire. In the questionnaire, pain was defined as pain that
occurred at least once or more in a month. Potential partici-
pants were recruited from psychology classes across four
women’s colleges in Japan and comprised 790 Japanese stu-
dents in total (mean age 19.3; SD=1.5). Of the 790 students,
196 (24.8 %; mean age 20.5 years; SD=1.6; range 18–24)
reported headaches as being the most frequent pain they
suffered during the last year. There did not include secondary
headaches (e.g., headaches arising from menstruation,
alcohol/drug consumption, head injuries, or toothaches). The-
se 196 students were participants of the present study. Other
types of pain mentioned were menstruation pain (32.2 %),
gastralgia (20.0 %), pain from poor circulation or cold fingers
and toes (7.1 %), low back pain (6.1 %), and neck and
shoulder stiffness (4.7 %).

After providing their informed consent, the 196 partici-
pants enrolled in the present study completed questionnaires
related to the symptoms and pain frequency of headaches and
their coping behaviors. Approximately 3 months after the
survey, participants completed a questionnaire related to de-
pressive symptoms. Of the participants we surveyed, 6.1 %
noted having received outpatient treatment for headaches,
while another 17 % had received outpatient as well as inpa-
tient treatment for headaches. All participants received a pen
valued at 100 yen (approximately US $1.25) in exchange for
completing each survey.

The participants were subsequently categorized into two
groups based on the frequency of their headaches: the chronic
daily headache (CH) group and non-chronic headache (NCH)
group. To assess headache frequency, participants were asked
to rate how frequently they had experienced headaches on a 5-
point Likert scale, with 0=a few times a year, 1=once a
month, 2=a few times a month, 3=a few times a week, and
4=nearly every day. The CH group (N=73, mean age
20.6 years; SD=1.7; range 18–24), constituted the primary
participants in the present study, were those suffering from
chronic daily headaches and who scored a “4” on this ques-
tion. The NCH group (N=123, mean age 20.5 years; SD=1.6;

range 18–23) consisted of sufferers of low frequency head-
aches (not occurring daily), who scored “1” to “3” on this
question. None of the participants selected “a few times a
year” because chronic pain was defined as occurring at least
once a month in this questionnaire.

Measures

All measures, originally written in English, were independent-
ly translated into Japanese by three native Japanese psychol-
ogists. They were then back-translated into English by a
native English psychologist. After the back translation, the
original and back-translated questionnaires were compared for
discrepancies. Modifications were made to the translated
questionnaires after a discussion between the translators. The
alpha coefficients of all measures used in this study are given
in Table 1.

Coping with Headache Coping with headache was measured
using the Coping Strategies Questionnaire-Revised (CSQ-R)
[23], which consists of 27 of the original items from the CSQ
[24]. The CSQ was designed to measure coping strategies for
chronic pain and is the most frequently used scale to measure
stress caused by health-related issues [25]. The CSQ-R consists
of six subscales: distraction (five items), catastrophizing (six
items), ignoring of pain (five items), distancing from pain (four
items), coping self-statements (four items), and praying (three
items). Many studies have demonstrated that the CSQ-R has
adequate reliability and validity [23, 26, 27]. Each item was
rated according to how frequently the strategy is used to cope
with headache on a 5-point Likert-type scale, ranging from 0
(never do that) to 4 (always do that), instead of a 7-point Likert
scale. This change was made in line with the previous modifi-
cation [28] because participants were confused by the Likert
scale during the pilot testing of the instrument.

Flexibility in Coping with Headache The Coping Flexibility
Scale (CFS) [18], which contains ten items (e.g., I am aware of
how successful or unsuccessful my attempts to cope with
stress have been. If I have failed to cope with stress, I think
of other ways to cope.), was used tomeasure coping flexibility
in chronic headache sufferers. The CFS was designed to
measure coping flexibility, which was defined as “the ability
to discontinue an ineffective coping strategy and produce and
implement an alternative coping strategy” (p. 263) [18]. In a
study conducted on Japanese participants [18], the CFS score
was positively correlated with all scores on other scales mea-
suring theoretically related constructs and on indicators of
improved psychological functioning, such as reduced anxiety,
depression, and distress. For Japanese participants, the alpha
coefficients of the CFS ranged from 0.83 to 0.90 (M=0.87);
test-retest reliability coefficients over a 6-week period ranged
from 0.71 to 0.73 [18]. In this study, the CFS items were
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slightly modified for measuring flexibility in coping with
chronic pain (e.g., stress was replaced with pain). Participants
rated the extent to which each item was applicable to them on
a 5-point scale ranging from 0 (not applicable) to 4 (highly
applicable).

Depressive Symptoms Depressive symptoms were mea-
sured with the Center for Epidemiologic Studies Depres-
sion Scale (CES-D) [29]. The CES-D is a 20-item self-
report scale. The Japanese version of the CES-D has
shown adequate reliability and validity in prior research
involving a Japanese sample [30]. Each item was rated
based on the participants’ experiences within the past
week on a 4-point Likert scale, ranging from 0 (not at
all) to 3 (very much so). In a study conducted by Wong
et al. [31], the mean CES-D score was 29.35 (SD=
15.76) in a sample of 181 Chinese patients with chronic
pain. In another study of 32 female US patients with
fibromyalgia [32], the mean CES-D score was 26.4
(SD=11.4). We compared the mean of the CH group
in the current study with the means of these two sam-
ples of chronic pain sufferers and found no significant
differences t(252)=0.26, p=0.21, d=0.175 for Chinese
patients and t(103)=0.07, p=0.95, d=0.014 for US
patients.

Data Analysis

In order to test the validity of the CFH in chronic headache, a
hierarchical multiple regression analysis was conducted for
the CH group, with depressive symptom score as the criterion
variable. The CSQ-R subscale and CFS scores were entered in
steps 1 and 2, respectively. The same analysis was conducted
for the NCH group to provide informative data.

Results

The means and standard deviations of all variables for each
group are given in Table 1; the zero-order correlations between
the variables are shown in the Appendix. To test the CFH, a
hierarchical multiple regression analysis was conducted with
the depressive symptom score measured for the CH group (see
Table 2). The change in R2 at step 2 indicated that coping
flexibility accounted for a significant proportion of the variance
in depressive symptoms: ΔR2=0.11, F(1, 65)=14.69,
p<0.001; effect size, Cohen’s f2=0.12. The result suggests that,
beyond coping strategies for chronic headaches, flexibility in
coping with chronic headaches incrementally contributes to
decreased severity in depressive symptoms later. With regard
to each coping strategy, catastrophizing significantly predicted
depressive symptoms (β=0.59, p<0.001).

A hierarchical multiple regression analysis for the NCH
group revealed that the change in R2 at step 2 was significant:
ΔR2=0.06, F(1, 115)=8.49, p<0.01; effect size, Cohen’s f2=
0.06. Furthermore, catastrophizing was found to significantly
predict depressive symptoms (β=0.23, p<0.05).

Discussion

Research on chronic pain has emphasized the effects of coping
flexibility on the manifestation of psychological symptoms
with pain [8–17], and recent studies have reported the effects
of training on coping flexibility among chronic disease pa-
tients [10, 33]. However, no study has yet examined the
effects of flexibility in coping with headaches on
psychological/physical distress. Therefore, in the present
study, the CFH, which predicts that coping flexibility attenu-
ates the negative impact of headaches on depressive

Table 1 Means and standard deviations for variables in the CH group (chronic daily headache, N=73) and in the NCH (non-chronic headache, N=123)
group

Variable CH group NCH group Range

Mean SD Alpha Mean SD Alpha

Distraction 6.95 4.75 0.82 6.41 4.27 0.79 0–20

Catastrophizing 10.07 4.74 0.70 11.03 4.94 0.78 0–24

Ignoring pain 10.59 5.10 0.85 8.61 4.05 0.77 0–20

Distancing 5.05 4.01 0.82 4.02 2.92 0.67 0–16

Self-statements 8.47 3.54 0.66 8.62 3.22 0.65 0–16

Praying 3.01 3.22 0.88 5.37 2.97 0.75 0–12

Coping flexibility 23.63 5.07 0.71 23.73 5.78 0.75 0–40

Depressive symptoms 26.60 15.57 0.94 22.85 13.20 0.92 0–60

Range is possible ranges of scores for each variable
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symptoms, was tested in primary headache sufferers. The hier-
archical multiple regression analysis revealed that flexibility in
coping with chronic headaches was significantly associated
with reduced depressive symptoms over a period of approxi-
mately 3months, even after controlling for the effects of coping
strategies with chronic headaches. That is, coping flexibility
attenuated the negative impact of chronic headaches on depres-
sive symptoms. Thus, the CFH was supported by data from
chronic headache sufferers in Japan, although the effect size
(Cohen’s f2) was small. Similar results were also observed in
non-chronic headache sufferers (Table 2).

Our findings could contribute to the development of stress
management strategies for headaches. Headache research has
only recently reported stress management for headache suf-
ferers [34, 35]. Global prevention-oriented stress management
programs are designed to aid the acquisition of a repertoire of
coping strategies, teach when and where strategies will be
effective, and facilitate the selection of an appropriate strategy
for a particular situation [36]. In addition, the transactional
theory states that the inability to successfully cope with
stressors or recognize that a coping strategy is ineffective
contributes to long-term dysfunction among those who con-
tinue to struggle with chronic stress [19]. Therefore, in stress
management for chronic pain, it may be important for suf-
ferers to acquire flexible coping rather than specific coping
strategies targeting pain-related distress.

Moreover, a recent study [3] suggests the importance of
acceptance and commitment therapy (ACT) [37] for head-
aches, on the basis of evidence that ACT reduces pain inten-
sity, pain-related anxiety, and depressive symptoms for suf-
ferers with chronic pain. ACT aids in the acquisition of psy-
chological flexibility, which refers to one’s ability to change or
persist with a given behavior in the pursuit of one’s goals [37].

According to Kato [18], psychological flexibility is associated
with the concept of coping flexibility measured in the present
study. To our knowledge, no studies have yet examined the effects
of psychological flexibility on pain-related distress among suf-
ferers of chronic headaches. Therefore, a task for future research is
to develop appropriate treatments for chronic headaches.

With regard to each coping strategy we surveyed,
catastrophizing―which is a lack of confidence and control
and an expectation of negative outcomes―was significantly
associated with depressive symptoms later. Previous studies
have found that catastrophizing may be the quintessential mal-
adaptive coping strategy for chronic pain [38]. Several
studies on coping with primary headaches have reported
that catastrophizing is associated with a higher level of
depressive symptoms [22]. Our finding is therefore con-
sistent with previous research on chronic pain including
headaches. Future investigations might explore whether
interventions that decrease catastrophizing help reduce
pain-related distress in chronic headache sufferers.

Limitations

Several limitations to the present study need to be mentioned,
however. While the study sample included college students
who reported having chronic daily headaches, it did not in-
clude clinical patients diagnosed with chronic headaches. In
order to test the CFH in a diverse sample of chronic headache
sufferers, we have planned to first recruit study participants
from among college students, then from the general popula-
tion, and finally from a clinical population. Thus, caution
should be applied when generalizing our findings to general
or clinical populations with chronic headaches.

Moreover, several methodological issues must also be ad-
dressed. All data were obtained from headache sufferers
through self-reported measures. In our study, “chronic head-
ache” was not defined according to specific clinical criteria,
such as those of the International Classification of Headache
Disorders, third edition. Therefore, ascertaining headache di-
agnoses is recommended for future studies. In addition, the
present study did not assess variables related to headache
intensity, which could potentially influence depressive symp-
toms later. Data related to headache intensity may help with
ascertaining the effects of coping flexibility on depressive
symptoms. A modified version of the CFS was used in the
present study, and the alphas for the CFS scores were 0.71 for
the CH group and 0.75 for the NCH group. These were lower
estimates than those ranging from 0.83 to 0.90 for the original
CFS [18]. In addition, only female participants were included
in the present study, so it was not possible to address any
questions related to gender differences. Finally, assessments
of depressive symptoms with the CES-D were conducted
3 months later than the other assessments, in light of the

Table 2 Hierarchical multiple regression analyses predicting depression
score from coping strategies with headaches and flexibility in coping with
headaches at the final step for the CH group (chronic daily headache, N=
73) and for the NCH (non-chronic headache, N=123) group

Predictor CH group NCH group

β t p β t p

Distraction −0.21 −1.32 0.19 −0.10 −0.83 0.41

Catastrophizing 0.59 6.04 <0.000 0.23 2.49 0.014

Ignoring pain 0.06 0.53 0.60 −0.08 −0.87 0.39

Distancing 0.23 1.50 0.14 −0.01 −0.12 0.91

Self-statement 0.06 0.48 0.63 −0.02 −0.21 0.83

Praying −0.01 −0.10 0.92 0.17 1.74 0.09

Coping flexibility −0.34 −3.83 <0.001 −0.26 −2.91 0.004

R2 0.53 <0.001 0.21 <0.001

ΔR2 0.11 <0.001 0.06 0.004

The R2 s at step 1 are 0.43 for the CH group (p<0.001) and 0.15 for the
NCH group (p<0.01)
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potential influence of temporal relationships of flexibility in
coping with chronic headaches on depressive symptoms. Thus,
the influence of these different points of measurement should
be taken into consideration when interpreting our findings.

In conclusion, data from Japanese females provided
support for the CFH in incidences of chronic headache;
coping flexibility attenuated the negative impact of
chronic daily headaches on depressive symptoms. Our
findings contribute to the development of future re-
search on chronic headaches and highlight the need for
researchers or practitioners to develop stress manage-

ment programs that help sufferers acquire flexibility in
coping with chronic headache.
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