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Abstract
Background

The Patterns of Activity Measure-Pain (POAM-P) is a self-report questionnaire that measures avoidance,
overdoing, and pacing in individuals with chronic pain. We aimed to develop and con�rm the
psychometric properties of the Japanese version of the POAM-P(POAM-P-J) in Japanese individuals with
chronic pain.

Methods

We recruited 147 Japanese individuals with chronic pain (106 women; mean age 64.89±12.13 years). The
individuals completed the POAM-P-J, the Brief Pain Inventory (BPI), and the Hospital Anxiety and
Depression Scale (HADS). The following psychometric properties of the POAM-P-J were con�rmed:
structural validity, internal consistency, test-retest reliability, and concurrent validity.

Results

We tested factor structure via con�rmatory factor analyses (CFA). We chose the 3-factor model with six
covariances. The POAM-P-J’s internal consistency and test-retest reliability were acceptable to good (α =
0.79–0.86; ICC = 0.72–0.87). The avoidance and overdoing scales were positively associated with pain
severity, pain interference, and anxiety measures (all p < 0.05), but the pacing scale was not signi�cantly
associated with these pain-related measures.

Conclusions

Although the structural validity of the POAM-P-J remains questionable, its internal consistency, test-retest
reliability, and concurrent validity were con�rmed. The POAM-P-J is useful in both research and clinical
practice for evaluating the activity patterns of Japanese patients with chronic pain.

Background
The prevalence of chronic pain ranges from 15.4–39.3% in Japan [1, 2]. Chronic pain frequently interferes
with physical activities. Studies have shown that individuals with chronic pain are less or no longer able
to participate in various activities such as employment, housework, or social activities [3].

Individuals who suffer from chronic pain are known to present three characteristic activity patterns:
avoidance, overdoing, and pacing [4]. Avoidance means to escape from or avoid pain-associated
activities. According to the fear-avoidance model, pain catastrophizing causes an individual to fear and
avoid certain activities, resulting in lower levels of activity [5]. Meanwhile, overdoing (also called
“persistence” [6], “endurance” [7], or “confronting” [8]) is de�ned as the tendency to continue with
activities despite pain. While it seems bene�cial for the short term, it eventually leads to overuse and
increases pain and disability [7]. Finally, pacing is characterized by breaking tasks into smaller pieces,
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taking frequent short rests, and slowing down [9. 10]. From a theoretical perspective, avoidance and
overdoing are considered maladaptive whereas pacing is regarded as an adaptive strategy for chronic
pain management [4, 11].

To assess the activity patterns of individuals with chronic pain, several self-report questionnaires have
been developed. Some widely known instruments are the Patterns of Activity Measure-Pain (POAM-P) [4],
the Pain and Activity Relations Questionnaire (PARQ) [8], the Avoidance–Endurance Questionnaire (AEQ)
[12], and the Chronic Pain Coping Inventory (CPCI) [13]. Among them, the POAM-P is useful as it can
simultaneously measure avoidance, overdoing, and pacing [4]. The original version consists of a 3-factor
scale (avoidance, overdoing, and pacing), with each scale containing 10 items [4]. Although the POAM-P
has already been translated into French [14], Spanish [15], Dutch [16], and Turkish [17], a Japanese
version has not been developed.

Previous studies have shown that the relations between the three activity patterns of the POAM-P and
pain-related outcomes are different from the theoretical perspective. The POAM-P’s avoidance scale is
consistently associated with more pain, disability, and psychological distress [4, 6, 14, 16–20].
Meanwhile, the relation between the POAM-P’s overdoing scale and pain outcomes is controversial; while
some studies have reported an association between overdoing and more disability and psychological
distress [4, 18], some have found that overdoing was less associated [14, 19] or not entirely associated
with these outcomes [6, 16, 20]. Pacing has also been reported as con�icting results regarding the
relationship between pain outcomes. Some studies found that pacing was associated with less disability
and psychological distress [4, 20], while other studies found that pacing was associated with more pain,
disability, and psychological distress [6, 16].

This study sought to con�rm the reliability and validity of the Japanese version of the POAM-P (POAM-P-
J). For concurrent validity, we based our hypothesis on the theoretical background of activity patterns [4].
Hence, avoidance and overdoing would be associated with more pain, disability, and psychological
distress. On the other hand, pacing would be linked to less pain, disability, and psychological distress.

Methods

Translating the POAM-P into Japanese
The translation and cross-cultural adaptation process followed the guidelines [21]. First, three individuals
(two psychologists and one physical therapist) translated the original POAM-P into Japanese. The three
resulting Japanese versions of the POAM-P were then examined by two psychologists (K. E. and T. A.)
and the corresponding author (T. N.), who discussed any differences in the contents of the translated
items and resolved them via consensus. Thus, the �rst consensual version of the POAM-P-J was
completed. Second, this version of the POAM-P-J was backtranslated from Japanese into English by a
native English speaker, and the output was checked and approved by the developer of the original POAM-
P. This was the second consensual version of the POAM-P-J. Third, we conducted a pretest involving �ve
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patients with chronic pain (3 women; mean age was 54.6), who answered the second version of the
POAM-P-J to verify that the items can be clearly understood. However, since some of the patients
mentioned that they could not comprehend the meaning of “activity,” we decided to add a sentence that
provided an example of it. The developer of the POAM-P then approved the addition of this sentence and
gave some other examples of “activity,” such as washing the dishes, going for a walk, preparing a meal,
doing paperwork at your desk, watching a movie, reading a book, and others. Finally, the de�nitive version
of the POAM-P-J was completed [22].

Participants
We recruited participants from four medical facilities: one pain clinic at a university hospital, two general-
hospital rehabilitation units, and one neurosurgery department at a clinic. The inclusion criteria were (1) a
history of pain lasting three months or more and (2) age 20–80. The exclusion criteria were (1) organic
diseases that affect behavior such as fracture, malignancy, or in�ammation and (2) pregnancy or the
possibility of pregnancy.

Measures

Demographic variables
The participants provided the following information regarding their backgrounds: age, sex, pain duration,
pain location, education level, marital status, and employment status. For pain location, multiple choices
were allowed.

Activity patterns
The POAM-P is a 30-item self-report questionnaire that measures three activity patterns in patients with
chronic pain: avoidance, overdoing, and pacing [4]. Each scale contains 10 items. Respondents rated
each item describing how they usually perform their daily life activities by rating each item on a 5-point
scale (0 = not at all to 4 = all the time). The scores for each scale range from 0 to 40, and higher scores
indicate a higher degree of avoidance, overdoing, or pacing. The original POAM-P has good internal
consistency; the Cronbach’s α coe�cients of its scales were 0.86 for avoidance, 0.90 for overdoing, and
0.94 for pacing [4].

Pain severity and interference
The Brief Pain Inventory (BPI) consists of two domains: pain severity and pain interference [23, 24]. For
pain severity, which includes four items, the participants were asked to rate their pain severity in the past
24 hours as “worst,” “least,” or “average” and their “current” pain severity from 0 (no pain) to 10 (pain as
severe as you can imagine). We analyzed the average score of the four items. Meanwhile, pain
interference includes seven items that assess the extent to which pain has interfered with seven of the
participants’ daily activities (general activity, mood, walking ability, normal work, relations with other
people, sleep, and enjoyment of life). Participants scored these using a numerical scale (0 = does not
interfere and 10 = completely interferes). The pain interference score was calculated by averaging the
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ratings of the seven items. In the current sample, the Cronbach’s α coe�cients were 0.86 for pain severity
and 0.91 for pain interference.

Anxiety and depression
The Hospital Anxiety and Depression Scale (HADS) consists of 14 items in two subscales: anxiety
(HADS-A) and depression (HADS-D) [25, 26]. The 2 subscales include 7 items rated on a 4-point scale.
These subscales can range from 0 to 21, with higher scores indicating a greater degree of anxiety or
depression. In the current sample, the Cronbach’s α coe�cients were 0.74 for the HADS-A and 0.79 for the
HADS-D.

Procedure
The participants were asked to complete the questionnaires during the waiting time in their outpatient
visits. To con�rm test–retest reliability, those who revisited the medical facilities within 50 days were
asked to retake the POAM-P-J. The data were collected from August 2017 to May 2019. All participants
provided written informed consent, and the Institutional Ethics Committee of Konan Women’s University
approved the study protocol (No: 2016011; Admission date: May 22, 2017).

Statistical analysis
We used R software (version 3.6.1) for all statistical analyses [27]. The sample size for factor analysis
should be at least 5–10 times the total number of questions [28]. Therefore, we targeted 150 participants
for recruitment in this study.

First, we calculated the participants’ demographic characteristics using descriptive statistics. Then, we
evaluated the structural validity of the POAM-P-J by performing the con�rmatory factor analysis (CFA)
using the package “lavaan” [29]. To assess factor structure, we used the following �t indices: chi-square
goodness-of-�t index (χ2: a nonsigni�cant result at a 0.05 threshold indicates good �t [30]), normed chi-
square (χ2/df: a value below 2 indicates an acceptable �t [30]), root mean square error of approximation
(RMSEA: RMSEA < 0.08 indicates adequate �t [31]), standardized root mean square residual (SRMR:
SRMR < 0.08 indicates acceptable �t [30]), comparative �t index (CFI: CFI > 0.95 indicates good �t [31]),
and the Akaike information criterion (AIC: a smaller value indicates a more parsimonious model �t [31]).

We then evaluated internal consistency and test-retest reliability using Cronbach’s alpha and intraclass
correlation (ICC) coe�cients, respectively. We used Pearson correlation coe�cients to assess the
interscale correlations of the POAM-P-J. To determine concurrent validity, we calculated the Pearson
correlation coe�cients between the POAM-P-J and the other measures.

In this study, we set the statistical signi�cance at p < 0.05. There were a few missing values for all study
measures (0.2%). In the case of missing variables, we applied the full-information maximum-likelihood
method for CFA and the pairwise approach for Pearson correlation analysis.

Results
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Demographic characteristics of the participants
A total of 151 participants completed the questionnaires, four of whom were excluded for the following
reasons: one did not provide their age, two provided incomplete pain duration information, and one did
not complete the HADS questionnaire. Therefore, data obtained from the remaining 147 participants were
analyzed.

Table 1 summarizes the demographic characteristics and mean values of the study measures. Out of the
total number of participants, 106 (72.1%) were women, and their mean age was 64.89 (SD = 12.13). Most
of them received at least a high school education (84.4%) and were married (72.8%) while 30.6% were
employed. Their average pain duration was 81.00 months (SD = 75.08), with lower limbs as the most
frequently reported pain location (69.4%). Twenty-nine participants (19.7%) experienced pain in more
than three areas. Eighteen participants (12.2%) answered the POAM-P-J twice to assess test-retest
reliability. An average number of days between the two-time points was 21.06 ± 10.64.
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Table 1
Demographic characteristics and mean values of measures.

Variables Mean (SD) n (%)

Age (years)   64.89 (12.13)  

Sex Men   41 (27.9%)

Women   106 (72.1%)

Pain duration

(months)

  81.00 (75.08)  

Pain location Head, face, or mouth   14 (9.5%)

Cervical   27 (18.4%)

Upper shoulder or upper limbs   44 (29.9%)

Thoracic   7 (4.8%)

Abdominal   4 (2.7%)

Low back   52 (35.4%)

Lower limbs   102 (69.4%)

Pelvic   7 (4.8%)

Anal, perineal, or genital   3 (2.0%)

More than three locations   29 (19.7%)

Education level Junior high   23 (15.6%)

High   83 (56.5%)

Vocational   18 (12.2%)

Junior college   12 (8.2%)

Undergraduate   9 (6.1%)

Graduate school   2 (1.4%)

Marital status Married   107 (72.8%)

Unmarried   12 (8.2%)

Divorced   10 (6.8%)

Widowed   17 (11.6%)

No response   1 (0.7%)

Abbreviations: BPI = Brief Pain Inventory; HADS = Hospital Anxiety and Depression Scale
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Variables Mean (SD) n (%)

Employment status Full-time employment   28 (19.0%)

Part-time employment   17 (11.6%)

Student   1 (0.7%)

Homemaker   37 (25.2%)

Retirement   12 (8.2%)

Suspension or retirement due to pain   19 (12.9%)

Not working unrelated to pain   18 (12.2%)

Others   15 (10.2%)

Pain Severity (BPI) 4.16 (1.78)  

Pain Interference (BPI) 4.19 (2.35)  

Anxiety (HADS-A) 6.30 (3.52)  

Depression (HADS-D) 6.47 (3.98)  

Abbreviations: BPI = Brief Pain Inventory; HADS = Hospital Anxiety and Depression Scale

Structural validity of the POAM-P
We tested the three-factor model of the original POAM-P via CFA: avoidance (items 1, 6, 8, 11, 13, 16, 19,
22, 25, and 28), overdoing (items 2, 4, 7, 10, 15, 18, 20, 23, 26, and 30), and pacing (items 3, 5, 9, 12, 14,
17, 21, 24, 27, and 29). The �rst model failed to indicate su�cient �t (χ2(402) = 825.303, p < 0.001, χ2/df = 
2.053, RMSEA = 0.088, SRMR = 0.130, CFI = 0.728, and AIC = 12294.564; Table 2). To improve this model,
we allowed six error covariances between items with modi�cation indices above 10. Such error
covariances were selected due to the overlap of meaning. In the second model, although χ2, SRMR, and
CFI showed poor �t, χ2/df and RMSEA indicated adequate �t (χ2(396) = 724.021, p < 0.001, χ2/df = 1.828,
RMSEA = 0.078, SRMR = 0.129, CFI = 0.789, and AIC = 12204.542; Table 2). This model was selected to
retain compatibility with the original version. Figure 1 presents the factor loadings of POAM-P-J.
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Table 2
Fit indices of the POAM-P-J.

  χ2 (df) P χ2/
df

RMSEA
(90%CI)

SRMR CFI AIC

Model 1: 3-factor model 825.303
(402)

< 
0.01

2.053 0.088
(0.079–
0.096)

0.130 0.728 12294.564

Model 2: 3-factor model
with 6 covariances

724.021
(396)

< 
0.01

1.828 0.078
(0.069–
0.087)

0.129 0.789 12204.542

Abbreviations: POAM-P-J = Japanese version of the Patterns of Activity Measure-Pain; RMSEA = root
mean square error of approximation; CI = con�dence interval; SRMR = standardized root mean square
residual; CFI = comparative �t index; AIC = Akaike information criterion

Reliability and interscale correlations of the POAM-P-J
Table 3 shows the mean scores, reliabilities, and interscale correlations of the scales. The Cronbach’s
alpha coe�cients for the POAM-P-J scales ranged from 0.79 to 0.86. The ICC ranged from 0.72 (95% CI:
0.40–0.89) to 0.87 (95% CI: 0.66–0.95).

Table 3
Reliability and interscale correlations of the POAM-P-J.

POAM-P-J
scale

Mean SD α (95% CI) ICC (95% CI) Overdoing Pacing

Avoidance 21.31 8.63 0.86 (0.83 to
0.89)

0.73 (0.39 to
0.89) ***

0.12 (− 0.04
to 0.28)

0.63 (0.51 to
0.72) ***

Overdoing 18.50 7.00 0.79 (0.74 to
0.84)

0.72 (0.40 to
0.89) ***

― 0.07 (− 0.09 to
0.24) ***

Pacing 23.80 7.78 0.85 (0.81 to
0.88)

0.87 (0.66 to
0.95) ***

  ―

*** p < 0.001

Abbreviations: POAM-P-J = Japanese version of the Patterns of Activity Measure-Pain; CI = con�dence
interval; ICC = intraclass correlation; SD = standard deviation

The interscale correlations showed that avoidance was moderately correlated with pacing (r = 0.63, p < 
0.001) whereas overdoing was not signi�cantly correlated with avoidance and pacing.

Concurrent validity of the POAM-P-J
Table 4 shows the correlations between the POAM-P-J scales and the study measures. As expected,
avoidance had signi�cant weak positive correlations with measures of pain severity (r = 0.19, p < 0.05),
pain interference (r = 0.28, p < 0.001), anxiety (r = 0.17, p < 0.05), and depression (r = 0.17, p < 0.05).
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Overdoing also had signi�cant weak positive correlations with pain severity (r = 0.23, p < 0.01), pain
interference (r = 0.23, p < 0.01), and anxiety (r = 0.28, p < 0.001). Only the depression measure did not have
a signi�cant correlation with the overdoing scale (r = 0.15, n.s.). By contrast, pacing was not correlated
with pain severity, pain interference, anxiety, and depression.

Table 4
Correlations between the POAM-P-J subscales and pain severity, pain interference, anxiety, and

depression.
POAM-P-J
scale

Pain Severity
(BPI)

Pain Interference
(BPI)

Anxiety (HADS) Depression
(HADS)

Avoidance 0.19 (0.03 to
0.35)*

0.28 (0.12 to 0.42)
***

0.17 (0.00 to
0.32)*

0.17 (0.01 to
0.32)*

Overdoing 0.23 (0.07 to
0.38)**

0.23 (0.07 to 0.38)
**

0.28 (0.12 to
0.43)***

0.15 (− 0.02 to
0.30)

Pacing 0.06 (− 0.11 to
0.22)

0.11 (− 0.06 to
0.27)

0.10 (− 0.06 to
0.26)

0.07 (− 0.10 to
0.23)

*** p < 0.001, ** p < 0.01, * p < 0.05

Abbreviations: POAM-P-J = Japanese version of the Patterns of Activity Measure-Pain; BPI = Brief Pain
Inventory; HADS = Hospital Anxiety and Depression Scale

Discussion
The present study aimed to examine the psychometric properties of the POAM-P-J. We adopted the 3-
factor structure of the POAM-P, but some �t indices showed poor �t to data. The POAM-P-J, meanwhile,
showed good internal consistency and test-retest reliability. Overall, avoidance and overdoing were
associated with higher pain severity, pain interference, and anxiety whereas pacing was not associated
with these outcomes.

The structural validity of the POAM-P-J remains questionable. Item 30 displayed a low factor loading,
which is similar to the Turkish version of the POAM-P [17]. In the Turkish version of the POAM-P, item 30
was kept so that the original scale structure was not distorted. We followed the Turkish version of the
POAM-P, so the item 30 retained. In the current study, sample bias may have contributed to the poor to
acceptable �t of POAM-P-J. Although the samples of the original and Turkish versions of the POAM-P
consisted of individuals with chronic primary pain with an average age of 40 years [4, 17], the sample in
this study consisted of individuals with pain in the lower limbs with an average age of 60 years. Thus, a
possibility exists that the sample may include individuals with knee osteoarthritis, which led to their
tendency to display less avoidance or overdoing compared with individuals with chronic primary pain.
However, structural validity was only con�rmed for the Turkish and Japanese versions of the POAM-P. It is
necessary to examine the factor structure in different populations in the future.
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The POAM-P-J has shown good reliability values. However, the number of participants who answered the
POAM-P-J twice (N = 18) was small in the current study. The previous study reported that the POAM-P has
good test-retest reliability with a su�cient sample size [14]. Succeeding research efforts would therefore
need to examine the test-retest reliability of the POAM-P-J with enough Japanese samples.

Meanwhile, according to interscale correlations, avoidance was moderately associated with pacing, and
studies have reported the same extent of association between the two (r = 0.46–0.56) [6, 14, 15, 19].
According to a meta-analysis, some pacing items contain pain-contingent behaviors, with some overlap
existing between pacing and avoidance [32].

Concurrent validity results showed a positive association between the avoidance and overdoing scales
and measures of pain-related outcomes. Such an association is the same as that in the original study [4]
and is considered to con�rm the concurrent validity of the POAM-P-J. However, overdoing was not
signi�cantly associated with depression. Hasenbring, who proposed the avoidance–endurance model [7],
identi�ed two types of overdoing: one associated with positive affect and the other associated with
depressive mood. The overdoing scale of the POAM-P might include these two types, which can therefore
be linked to the lack of association between depression and POAM-P-J’s overdoing scale.

Contrary to the hypothesis, the pacing scale was not signi�cantly associated with pain-related measures.
A possible reason would be that pacing may have adaptive and maladaptive components. While pacing
aims to increase activity levels, conserve energy for important activities, and reduce pain [9, 10, 15],
patients can also perceive its use as limiting compared with activity levels before pain onset [6].

This study has several limitations. First, the number of people who answered the POAM-P-J twice was
small. Second, we did not know each participant’s condition, as the inclusion criteria included only a pain
history of three months or more. Third, the participants’ average age was high, and the proportion of
those who suffered from lower-limb pain was high as well. Therefore, sampling bias might have occurred.
In this study, unlike previous ones [4, 6, 14, 15, 19, 20], overdoing was not signi�cantly associated with
avoidance or pacing. Such sampling bias might have affected the relation between overdoing and two
other activity patterns.

Conclusions
We developed the POAM-P-J and examined its psychometric properties. Although its structural validity is
in question, its reliability and concurrent validity were con�rmed. POAM-P-J is useful for assessing the
activity patterns of Japanese patients with chronic pain for research and clinical practice.

Abbreviations
POAM-P
Patterns of Activity Measure-Pain
POAM-P-J
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Japanese version of the patterns of Activity Measure-Pain
BPI
Brief Pain Inventory
HADS
Hospital Anxiety and Depression Scale
CFA
Con�rmatory Factor Analysis
ICC
Intraclass correlation
RMSEA
Root Mean Square Error of Approximation
SRMR
Standardized Root Mean square Residual
CFI
Comparative Fit Index
AIC
Akaike Information Criterion

Declarations
Ethics approval and consent to participate

Ethical approval was obtained from the institutional ethics committee of Konan Women’s University (No:
2016011). Written informed consent was obtained from all participants before the study and the study
was conducted in accordance with the Declaration of Helsinki.

Consent for publication

Not applicable.

Availability of data and materials

The datasets used and analyzed during the current study are available from the corresponding author on
reasonable request.

Competing interests

The authors declare that they have no competing interests.

Funding

This study was supported by JSPS KAKENHI Grant Number 19J20623.

Authors’ contributions



Page 13/15

All authors have read and approved the manuscript. Study design: KE, TA, TN. Data collection: KE, AM, KT,
SF, MN, NI. Data analysis: KE, TA. Drafting manuscript: KE, TA, JS, TN. Approving �nal version of
manuscript: KE, TA, AM, KT, SF, MN, NI, JS, TN.

Acknowledgements

Not applicable.

References
1. Inoue S, Kobayashi F, Nishihara M, Arai YC, Ikemoto T, Kawai T, et al. Chronic pain in the Japanese

community: prevalence, characteristics and impact on quality of life. PLoS One. 2015; 10: e0129262.

2. Nakamura M, Nishiwaki Y, Ushida T, Toyama Y. Prevalence and characteristics of chronic
musculoskeletal pain in Japan. J Orthop Sci. 2011; 16: 424–32.

3. Breivik H, Collett B, Ventafridda V, Cohen R, Gallacher D. Survey of chronic pain in Europe: prevalence,
impact on daily life, and treatment. Eur J Pain. 2006; 10: 287–333.

4. Cane D, Nielson WR, McCarthy M, Mazmanian D. Pain-related activity patterns: measurement,
interrelationships, and associations with psychosocial functioning. Clin J Pain. 2013; 29: 435–42.

5. Vlaeyen JW, Linton SJ. Fear-avoidance and its consequences in chronic musculoskeletal pain: a
state of the art. Pain. 2000; 85: 317–32.

�. Kindermans HP, Roelofs J, Goossens ME, Huijnen IP, Verbunt JA, Vlaeyen JW. Activity patterns in
chronic pain: underlying dimensions and associations with disability and depressed mood. J Pain.
2011; 12: 1049–58.

7. Hasenbring MI, Verbunt JA. Fear-avoidance and endurance-related responses to pain: new models of
behavior and their consequences for clinical practice. Clin J Pain. 2010; 26: 747–53.

�. McCracken LM, Samuel VM. The role of avoidance, pacing, and other activity patterns in chronic
pain. Pain. 2007; 130: 119–25.

9. Nielson WR, Jensen MP, Karsdrop PA, Vlaeyen JW. Activity pacing in chronic pain: concepts,
evidence, and future directions. Clin J Pain. 2013; 29: 461–8.

10. Nielson WR, Jensen MP, Karsdrop PA, Vlaeyen JW. A content analysis of activity pacing in chronic
pain: what are we measuring and why? Clin J Pain. 2014; 30: 639–45.

11. Nicholas MK, Molloy AR, Tonkin L, Beeston L. Manage your pain: practical and positive ways of
adapting to chronic pain. Sydney, Australia: ABC Books; 2011.

12. Hasenbring MI, Hallner D, Rusu AC. Fear-avoidance- and endurance-related responses to pain:
development and validation of the Avoidance-Endurance Questionnaire (AEQ). Eur J Pain. 2009; 13:
620–8.

13. Jensen MP, Turner JA, Romano JM, Strom SE. The Chronic Pain Coping Inventory: development and
preliminary validation. Pain. 1995; 60: 203–16.



Page 14/15

14. Benaim C, Léger B, Vuistiner P, Luthi F. Validation of the French Version of the “Patterns of Activity
Measure” in patients with chronic musculoskeletal pain. Pain Res Manag. 2017; 2017: 6570394.

15. Esteve R, Ramírez-Maestre C, Peters ML, Serrano-Ibáñez ER, Ruíz-Párraga GT, López-Martínez AE.
Development and initial validation of the Activity Patterns Scale in patients with chronic pain. J Pain.
2016; 17: 451–61.

1�. Kindermans H, Roelofs J, Goossens M, Huijnen I, Verbunt J, Vlaeyen J. Measuring avoidance,
overdoing and pacing in patients with chronic pain: psychometric properties of the patterns of
activity measure-pain. Eur J Pain. 2009; 13: S222-3.

17. Suygun ET, Celenay ST. Turkish translation of the Patterns of Activity Measure-Pain in patients with
chronic low back and neck pain: validity and reliability. Pain Manag Nurs. 2021; 23: S1524-
9024(21)00023 – 0

1�. Kindermans HP, Huijnen IP, Goossens ME, Roelofs J, Verbunt JA, Vlaeyen JW. “Being” in pain: the role
of self-discrepancies in the emotional experience and activity patterns of patients with chronic low
back pain. Pain. 2011; 152: 403–9.

19. Luthi F, Vuistiner P, Favre C, Hil�ker R, Léger B. Avoidance, pacing, or persistence in multidisciplinary
functional rehabilitation for chronic musculoskeletal pain: an observational study with cross-
sectional and longitudinal analyses. PLoS One. 2018; 13: e0203329.

20. Racine M, Galán S, de la Vega R, Tomé Pires C, Solé E, Nielson WR, et al. Pain-related activity
management patterns and function in patients with �bromyalgia syndrome. Clin J Pain. 2018; 34:
122–9.

21. Wild D, Grove A, Martin M, Eremenco S, McElroy S, Verjee-Lorenz A, et al. Principles of Good Practice
for the Translation and Cultural Adaptation Process for Patient-Reported Outcomes (PRO) Measures:
report of the ISPOR Task Force for Translation and Cultural Adaptation. Value Health. 2005; 8: 94–
104.

22. Enomoto K, Adachi T, Mibu A, Tanaka K, Sasaki J, Nishigami T. Development of a Japanese version
of the Patterns of Activity Measure-Pain (POAM-P): translation and linguistic validation (in
Japanese). J Musculoskelet Pain Res. 2019; 11: 49–56.

23. Cleeland CS, Ryan KM. Pain assessment: global use of the Brief Pain Inventory. Ann Acad Med
Singapore. 1994; 23: 129–38.

24. Uki J, Mendoza T, Cleeland CS, Nakamura Y, Takeda F. A brief cancer pain assessment tool in
Japanese: the utility of the Japanese Brief Pain Inventory—BPI-J. J Pain Symptom Manage. 1998;
16: 364–73.

25. Kitamura T. Hospital anxiety and depression scale (in Japanese). Seisinka Sindangaku. 1993; 4:
371–2.

2�. Zigmond AS, Snaith RP. The Hospital Anxiety and Depression Scale. Acta Psychiatr Scand. 1983; 67:
361–70.

27. R Core team. R: A language and environment for statistical computing. R Foundation for Statistical
Computing, Vienna, Austria. 2017



Page 15/15

2�. Floyd FJ, Widaman KF. Factor analysis in the development and re�nement of clinical assessment
instruments. Psychological Assessment. 1995; 7: 286–99.

29. Rossel Y. lavaan: an R package for structural equation modeling. J Stat Softw. 2012; 48: 1–36.

30. Hooper D, Coughlan J, Mulle MR. Structural equation modelling: guidelines for determining model �t.
EJBRM. 2008; 6: 53–60.

31. Schermelleh-Engel K, Moosbrugger H, Muller H. Evaluating the �t of structural equation models: tests
of signi�cance and descriptive goodness-of-�t measures. MPR Online. 2003; 8: 23–74.

32. Hadzic R, Sharpe L, Wood BM. The relationship between pacing and avoidance in chronic pain: a
systematic review and meta-analysis. J Pain. 2017; 18: 1165–73.

Figures

Figure 1

The three-factor model of the Japanese version of the Patterns of Activity Measure-Pain. ***p < 0.001
Note: The “i” represents the item and the “e” represents error. We reported standardized parameter
estimate values.


