
 

 

 

Development and Initial Validation of the Activity
Patterns Scale in Patients With Chronic Pain
Citation for published version (APA):

Esteve, R., Ramirez-Maestre, C., Peters, M. L., Serrano-Ibanez, E. R., Ruiz-Parraga, G. T., & Lopez-
Martinez, A. E. (2016). Development and Initial Validation of the Activity Patterns Scale in Patients With
Chronic Pain. The Journal of Pain, 17(4), 451-461. https://doi.org/10.1016/j.jpain.2015.12.009

Document status and date:
Published: 01/04/2016

DOI:
10.1016/j.jpain.2015.12.009

Document Version:
Publisher's PDF, also known as Version of record

Document license:
Taverne

Please check the document version of this publication:

• A submitted manuscript is the version of the article upon submission and before peer-review. There can
be important differences between the submitted version and the official published version of record.
People interested in the research are advised to contact the author for the final version of the publication,
or visit the DOI to the publisher's website.
• The final author version and the galley proof are versions of the publication after peer review.
• The final published version features the final layout of the paper including the volume, issue and page
numbers.
Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these
rights.

• Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
• You may not further distribute the material or use it for any profit-making activity or commercial gain
• You may freely distribute the URL identifying the publication in the public portal.

If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above,
please follow below link for the End User Agreement:
www.umlib.nl/taverne-license

Take down policy
If you believe that this document breaches copyright please contact us at:

repository@maastrichtuniversity.nl

providing details and we will investigate your claim.

Download date: 22 May. 2023

https://doi.org/10.1016/j.jpain.2015.12.009
https://doi.org/10.1016/j.jpain.2015.12.009
https://cris.maastrichtuniversity.nl/en/publications/3c34b695-0adc-4d4f-97ed-7bf182eb9ae4


The Journal of Pain, Vol 17, No 4 (April), 2016: pp 451-461
Available online at www.jpain.org and www.sciencedirect.com
Development and Initial Validation of the Activity Patterns Scale

in Patients With Chronic Pain
Rosa Esteve,* Carmen Ram�ırez-Maestre,* Madelon L. Peters,y Elena R. Serrano-Ib�a~nez,*
Gema T. Ru�ız-P�arraga,* and Alicia E. L�opez-Mart�ınez*
*Universidad de M�alaga, Andaluc�ıa Tech, Facultad de Psicolog�ıa, M�alaga, Spain.
yMaastricht University, Department of Psychology and Neuroscience, Clinical Psychological Science, Behavioural
Medicine, Maastricht, The Netherlands.
Received
Decembe
Supporte
(PSI2013-
566).
The auth
Address
lidad, Ev
versidad

1526-590

ª 2016 b

http://dx
Abstract: Several self-report measures were used to identify 6 activity patterns in chronic pain

patients: pain avoidance, activity avoidance, task-contingent persistence, excessive persistence,

pain-contingent persistence, and pacing. Instruments for assessing pacing should include 3 pacing

behaviors (breaking tasks into smaller tasks, taking frequent short rests, slowing down), each of

which relate to a single goal (increasing activity levels, conserving energy for valued activities, and

reducing pain). This article presents the Activity Patterns Scale (APS), which assesses these 6 activity

patterns. Study 1 included 291 participants with chronic pain, and tested 3 structures using confirma-

tory factor analyses. The structure with the best fit had 8 factors corresponding to the hypothesized

scales. High correlations in the expected direction were found between the APS subscales and the

‘‘Patterns of Activity Measure-Pain.’’ Study 2 included 111 patients with chronic pain, and aimed at

examining the association between the APS subscales and adjustment to pain. It was found that

that activity avoidance was associated with daily functioning and impairment. Negative affect was

positively associated with activity avoidance and excessive persistence, and negatively associated

with task-contingent persistence, which was also positively associated with positive affect. This

study showed that the APS is a valid and reliable instrument for clinical practice and research.

Perspective: This article presents a valid and reliable instrument to assess activity patterns in pa-

tients with chronic pain. The findings suggest that avoidance, persistence, and pacing are multidi-

mensional constructs. Distinguishing between these dimensions sheds light on previous

contradictory results and has direct clinical implications regarding recommending the most advisable

activity patterns.

ª 2016 by the American Pain Society
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T
he well-being of individuals with chronic pain is
partly associated with the different ways in which
they engage in daily activities. Three activity pat-

terns have been distinguished: avoidance, persistence,
and pacing behavior. On theoretical grounds, avoidance
and persistence are both expected to be associated with
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functional disability.14,39 In contrast, pacing was
traditionally thought to have positive effects and has
been used as a treatment strategy29; nevertheless, empir-
ical research has revealed a more complex picture. A
meta-analysis4 that investigated the relationship be-
tween different approaches to activity and functioning
in chronic pain patients consistently found that activity
avoidance was linked to worse physical and psychologi-
cal functioning and increased pain. The relationship be-
tween persistence and functioning appeared to
depend on the measure used: instruments that assessed
overactivity were linked to poorer outcomes, whereas in-
struments that assessed persisting with activity despite
pain were associated with positive outcomes. Finally,
pacing was not only linked to better psychological func-
tioning but, contrary to expectations, also to higher
levels of pain and disability.
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In summary, the results of research on the relationship
between activity patterns and well-being are far from
clear. Andrews et al4 suggested that because of the vari-
ance seen between effect sizes in their meta-analysis,
there may be a need to develop newmeasures of activity
patterns or to refine existing ones. Similarly, Kindermans
et al22 suggested that these ambiguous results could be
due to dimensions underlying these 3 widely accepted
general patterns; using exploratory factor analyses of
various activity patterns in self-report measures, the au-
thors identified the following activity patterns in pa-
tients with chronic pain: pain avoidance (avoidance
behavior in the presence or anticipation of changes in
pain); activity avoidance (avoidance refers to the pa-
tients’ condition of being in pain rather than the fluctu-
ating pain experience); task-contingent persistence
(behavioral persistence in finishing tasks or activities
despite pain); excessive persistence (doing too much,
not respecting one’s physical limits, and experiencing
the rebound effects of heightened activity levels); pain-
contingent persistence (the level of experienced pain as
the determinant of the behavior performed with activity
fluctuating over time as a result); and pacing (dividing
daily activities into smaller tasks). Although Kindermans
et al22 found that pacing was a unidimensional
construct, Nielson et al27,28 considered pacing to be
multidimensional and suggested that existing measures
do not include some key pacing subdomains. The
authors proposed that future measures should be
developed that address a specific pacing behavior with
a single goal. They identified the following pacing
behaviors: breaking tasks into smaller, manageable
tasks; taking frequent short rests; and slowing down.
They proposed the following as the main aims of
pacing: increasing activity levels; energy conservation
for valued activities; and pain reduction. No existing
pacing measure assesses these aims and thus a new
pacing measure is needed that links each pacing
behavior to each of these 3 objectives.
Study 1 constructed a self-report instrument to assess

the activity patterns identified by Kindermans et al22:
The Activity Patterns Scale (APS). The 3 items with the
highest factor loading in the study by Kindermans
et al22 were included. Following the proposal by Nielson
et al,27,28 the 3 pacing subscales were constructed such
that each specific behavior was related to 1 of the
aforementioned goals. The internal structure of the APS
was examined by confirmatory factor analysis. Study 1
also explored the association between each subscale
and the subscales of a consolidated measure of activity
patterns (ie, the Patterns of Activity Measure-Pain
[POAM-P])9 subscales. Study 2 analyzed the relationship
between the APS subscales and pain intensity, daily func-
tioning, impairment, and positive and negative affect.
Methods

Procedure
These studies formpart of a larger research project and

were approved by the University of M�alaga Ethics
Committee. In study 1, the Spanish associations of pa-
tients with fibromyalgia and rheumatic diseases were
contacted via e-mail and their collaboration was re-
quested in disseminating an online protocol among their
members. The participants accessed the online protocol
using the link provided by their respective associations.
Participants were informed that their answers would
remain confidential. The data were collected between
October 2014 and January 2015.
In study 2, participants were recruited through 2 local

associations of patients with fibromyalgia, an association
of patients with rheumatic diseases, and through doctors
working at the Pain Unit of the Hospital Costa del Sol. The
datawere collected between January 2015 andMay2015.
Individuals were considered eligible for inclusion if they
met the following criteria: At the moment of participa-
tion in the study they were experiencing pain and had
been experiencing pain for at least the past 6 months;
theywere between 18 and 65 years old; theywere not be-
ing treated for a malignancy, terminal illness, or psychiat-
ric disorder; they were able to understand the Spanish
language (spoken andwritten); and theywere able to un-
derstand the instructions and thequestionnaires. Patients
were informed of the study aims, confidentiality was
assured, and informed consentwas obtained. Each partic-
ipant had a semistructured interview with a trained psy-
chologist to obtain demographic, social, and medical
history data, and then they completed the questionnaires
described in the Measures section.
Statistical Analyses
The internal structure of the APS was examined using

confirmatory factor analysis via structural equation
modeling using the Lisrel 8.30 software package.20 Ana-
lyses were performed on the polychoric correlation ma-
trix of the APS items using the maximum likelihood and
robust estimation methods. The following goodness-of-
fit indexes were used: Satorra–Bentler c2,6 the Compara-
tive Fit Index (CFI),7 the Non-Normed Fit Index (NNFI),8

the root mean-square error of approximation (RMSEA),
and the Akaike Information Criterion1 (AIC). The Sa-
torra–Bentler c2 is a c2 fit index that corrects the statistic
under distributional violations; to reduce the sensitivity
of c2 to sample size, the index is divided by the degrees
of freedom.6 Ratios of 2 or less are indicativeof an accept-
ablefitof themodel.23 TheCFI andNNFImeasure thepro-
portional improvement in fit by comparing a
hypothesized model with the null model as the baseline
model. The CFI and NNFI range from 0 (absolute lack of
fit) to 1 (perfect fit) and fit is considered to be good
when the values are >.90.16 The RMSEA is an absolute
misfit index; the closer to 0, the better the fit. Values
<.08 indicate an adequate fit and values <.06 indicate a
good fit.16,17 Finally, the AIC index1 allows alternative
models tobe comparedby taking into account parsimony
(in the sense of the number of parameters) as well as fit.
This index can be used regardless of whether or not the
models can be ordered in a nested sequence. In this
approach, the models are ranked according to their AIC
values and the model with the smallest value is chosen.
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Cronbach a and corrected item–factor correlations
were calculated to assess the internal consistency of the
APS. The criterion validity of the APS was assessed by
examining the association between each subscale and
the subscales of the POAM-P. Study 2 used correlation an-
alyses to examine the relationship between the APS sub-
scales and daily functioning, impairment, and positive
and negative affect. Correlations were interpreted
following the guidelines proposed by Cohen,10 wherein
low correlations range from .10 to .29, moderate correla-
tions range from .30 to .49, and high correlations range
from .50 to 1.

Study 1

The aim of study 1 was to examine the internal struc-
ture of the APS. Eight internally consistent subscales
were postulated corresponding to 5 of the 6 activity
patterns identified by Kindermans et al22 (pain avoid-
ance, activity avoidance, task-contingent persistence,
excessive persistence, and pain-contingent persistence)
and 3 pacing subscales each of which referred to 1 of
the goals proposed by Nielson et al27,28 (increasing
activity levels, conserving energy for valued activities,
and reducing pain). It was predicted that the pain
avoidance and activity avoidance APS subscales would
be positively correlated with the POAM-P avoidance
subscale; that the APS task-contingent persistence,
excessive persistence, and pain-contingent persistence
subscales would be positively correlated with the
POAM-P overdoing subscale; and that the 3 APS pacing
subscales would be positively correlated with the
POAM-P pacing subscale.
Participants
The sample was comprised of 291 chronic pain patients

(262 women and 29 men). The average age was 52 years
(SD 9.86). At the time of the study, 76.6% were married
or cohabiting. Regarding their work status, 32.6% were
active workers, 26.8% were retired, and 21.3% were un-
employed. A total of 40.5% had completed high school
education and 21.3% had completed primary education.
The median pain duration was 17 years (SD 10.93). In to-
tal, 229 patients had fibromyalgia and 62 patients had
other rheumatic diseases.
This sample met the recommended 10:1 ratio of the

number of subjects to the number of test items required
by factor analysis.23
Measures

The POAM-P9

The POAM-P measures 3 activity patterns in patients
with chronic pain: avoidance, overdoing, and pacing. It
is a 30-item self-report questionnaire with 3 subscales
each consisting of 10 statements. Participants are asked
to indicate to what extent the statement applies to
them on a 5-point scale ranging from 0 (not at all) to 4
(always). The forward–backward translation method
was used to obtain the final Spanish version. First, the
original version of the POAM-Pwas translated into Span-
ish by 2 native Spanish clinical psychologists familiar with
the terminology of the area covered by the instrument.
Thus, 2 Spanish versions were obtained, which were
compared for inconsistencies. These inconsistencies
were taken into account, and a new draft of the instru-
ment was produced on the basis of the corrections. This
Spanish version was then translated into English by a
professional native translator familiar with psychological
terminology. The inconsistencies were then corrected in
the final Spanish version. Initial reliability checks of the
Spanish version of the POAM-P were satisfactory (avoid-
ance subscale, a = .88; overdoing subscale, a = .85; pacing
subscale, a = .91). The intercorrelations between the sub-
scales were as follows: avoidance and overdoing, r =�.25
(P = .01); avoidance and pacing, r = .56 (P = .01); and over-
doing and pacing, r = �.22 (P = .01).

The APS

A self-report instrument was constructed to assess the
activity patterns identified by Kindermans et al22 using
factor analysis of the following instruments, which eval-
uate activity patterns: 1) the POAM-P, previously
described; 2) the Pain and Activity Relations Question-
naire,26 which is a 21-item self-report instrument that
measures 3 activity patterns (avoidance, confronting,
and pacing). A 6-point scale is used to rate each state-
ment (0 = never; 5 = always); 3) The Behavioral Responses
to Illness Questionnaire,36 which is a 21-item self-report
instrument composed of 4 subscales (Kindermans
et al22 only included 2 subscales: ‘‘all-or-nothing
behavior’’ and ‘‘limiting behavior’’, corresponding to
persistence and avoidance behaviors, respectively). Items
are answered on a 5-point scale (1 = not at all, 0 = every
day), referring to the frequency of the stated behavior by
the participant; and 4) the Chronic Pain Coping Inven-
tory,19,26 which is a self-report instrument comprised of
9 subscales referring to concrete strategies to cope with
pain. Kindermans et al22 only included the subscales
‘‘task persistence’’ (6 items) and ‘‘pacing’’ (6 items). The
items are answered on an 8-point scale in which the par-
ticipants have to indicate on how many days they per-
formed a particular coping strategy during the past
week (range = 0–7 days).
The 3 items with the highest factor loading in each ac-

tivity pattern dimension found by Kindermans et al22

were included in the instrument. Table 1 shows the ques-
tionnaires fromwhich the Kindermans et al22 items were
selected. In addition, the proposals of Nielson et al27

were followed to construct 3 pacing scales according to
the goal of each specific behavior. The pacing items
were developed in the following way: 1) the items
were developed on a rational basis according to the pro-
posals of Nielson et al27,28; 2) 4 independent judges, who
were experts on psychological aspects of chronic pain,
rated the adequacy of the items according to the
definition of the constructs; and 3) a pilot study was
conducted in which the items were presented orally to
10 patients with chronic pain with the aim of detecting
problems in understanding.



Table 1. Means, SDs, and Corrected Item-Factor Correlations of the Items of the APS

FACTORS/ITEMS MEAN SD

CORRECTED

ITEM-FACTOR

CORRELATIONS a

Factor I: Pain avoidance .56

1. I stop what I am doing when my pain starts to get worse (POAM-P) 2.44 1.01 .23

11. If I know that something will make my pain worse I don’t do it anymore (POAM-P) 2.00 1.24 .45

16. I avoid activities that cause pain (PARQ) 2.25 1.23 .43

Factor II: Activity avoidance

6. I have not been able to carry on with my usual level of activity (BRIQ) 2.49 1.25 .36
.60

8. Because of my pain most days I spend more time resting than doing activities (POAM-P) 2.14 1.24 .38

13. I have to put parts of my life on hold (BRIQ) 2.73 1.10 .49

Factor III: Task-contingent persistence .81

2. Kept on doing what I was doing (CPCI) 2.03 1.16 .61

10. I just kept going (CPCI) 1.83 1.31 .70

21. Once I start an activity I keep going until it is done (POAM-P) 1.87 1.28 .69

Factor IV: Excessive persistence .69

4. I have tried to do too much and felt even worse as a result (BRIQ) 2.28 1.40 .57

7. I find myself rushing to get everything done before I crash (BRIQ) 1.44 1.36 .50

15. I have overdone things, then needed to rest up for a while (BRIQ) 2.34 1.23 .51

Factor V: Pain-contingent persistence .84

18. When my pain decreases I try to be as active as possible (PARQ) 2.96 1.13 .66

20. I do extra on days when my pain is less (POAM-P) 2.66 1.23 .73

22. I make the most of my good pain days by doing more things (POAM-P) 2.94 1.15 .72

Factor VI: Pacing for the purpose of increasing activity level .69

3. I usually take several breaks and so I can do a lot more things 2.35 1.17 .42

17. I do things more slowly so that I can do a lot more things 1.91 1.21 .52

19. I split activities into smaller parts and so I can do a lot more things 1.98 1.21 .60

Factor VII: Pacing for the purpose of conserving energy for valued activities .76

5. I split activities into smaller steps so I can save energy to do other things that matter to me 2.10 1.27 .53

14. I usually take several breaks and so I can save energy to do other things that matter to me 2.20 1.21 .63

23. I do things more slowly and so I can save energy to do other things that matter to me 2.04 1.23 .62

Factor VIII: Pacing for the purpose of pain reduction .72

9. I do things slowly so that it hurts less 2.22 1.27 .53

12. I split activities into smaller steps so that it hurts less 2.04 1.23 .58

24. I usually take several breaks so that it hurts less 2.26 1.23 .52

Abbreviations: PARQ, Pain and Activity Relations Questionnaire; BRIQ, Behavioral Responses to Illness Questionnaire; CPCI, Chronic Pain Coping Inventory.

NOTE. The numbers that precede each item refer to the item numeration on the scale.
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In summary, the instrument consists of 24 items group-
ed into 8 three-item subscales: pain avoidance, activity
avoidance, task-contingent persistence, excessive persis-
tence, pain-contingent persistence, pacing to increase
activity levels, pacing to conserve energy for valued activ-
ities, and pacing to reduce pain. Participants are asked to
indicate towhat extent the statement applies to themon
a 5-point scale ranging from 0 (not at all) to 4 (always).
The items that comprised the new instrument under-
went a forward–backward translation method similar
to the one previously described.
Results

Preliminary Analyses
Preliminary correlation analyses andmean comparisons

were performed to examine the relationship between the
APS subscales and several demographic and clinical vari-
ables. No significant associations or differences were
found in relation to age, sex, education, pain duration,
or diagnosis. Analysis of variance was used to compare
groups according to work status, and differences were
found between groups in pacing to reduce pain
(F4,286 = 4.783, P < .001), and pacing to increase activity
levels (F4,286 = 3.137, P = .015). Post hoc tests indicated
that retired patients had significantly higher scores than
patients in active work on both subscales.
Factorial Structure, Internal Consistency,
and Corrected Item-Factor Correlations
Confirmatory factor analysis was performed to

examine the internal structure of the APS. Three alterna-
tive factor structures were tested:

1) Three-Factor Structure

The items were specified to the following factors:

avoidance (items 1, 6, 8, 11, 13, 16), persistence
(items 2, 4, 7, 10, 15, 18, 20, 21, 22), and pacing (items
3, 5, 9, 12, 14, 17, 19, 23, 24).
2) Six-Factor Structure
The items were specified to the factors identified

by Kindermans et al22: pain avoidance (items 1, 11,
16), activity avoidance (items 6, 8, 13), task- contin-
gent persistence (items 2,10, 21), excessive persis-
tence (items 4, 7, 15), pain-contingent persistence
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(items 18, 20, 22), and pacing (items 3, 5, 9, 12, 14, 17,
19, 23, 24).
3) Eight-Factor Structure
The items were specified to the following fac-

tors: pain avoidance (items 1, 11, 16), activity
avoidance (items 6, 8, 13), task-contingent persis-
tence (items 2,10, 21), excessive persistence (items
4, 7, 15), pain-contingent persistence (items 18,
20, 22), pacing to increase activity levels (items 3,
17, 19), pacing to conserve energy for valued activ-
ities (items 5, 14, 23), and pacing to reduce pain
(items 9, 12, 24).

Table 1 shows the corrected item factor correlations
and the internal consistency, which ranged from a = .56
for the pain avoidance subscale to a = .84 for the pain-
contingent persistence subscale.
Table 2 shows all the goodness-of-fit indexes of the 3

models tested. As can be seen, the 3 related factors
model failed to meet the recommended cutoff criteria.
The fit of the 6 and the 8 related factors models were
acceptable, although the fit of the 8 related factors
model was slightly better. The AIC index showed that
the 8 related factors model had the smallest value and
thus the best fit. As shown in Figure 1, all of the factor
loadings of this model were significant (P < .05).

Intercorrelations Between the APS
Subscales
The pain avoidance subscale was positively and

moderately correlated with the activity avoidance sub-
scale, which suggests that although both aspects of
avoidance are related, they should be distinguished
from each other (Table 3). It should also be noted
that the pain avoidance subscale had positive moder-
ate to high (.38–.51) correlations with the 3 pacing sub-
scales. Although the pain avoidance and activity
avoidance subscales were not correlated with the
excessive persistence and pain-contingent persistence
subscales, they had low negative correlations with the
task-contingent persistence subscale. The activity avoid-
ance subscale had positive low to moderate correla-
tions (.19–.32) with the 3 pacing subscales, although
the magnitude of these associations was lower than
those of the pain avoidance and pacing subscales.
The 3 persistence subscales were moderately correlated
with each other, but were not correlated or had low
correlations with the pacing subscales. Finally, it should
be noted that the 3 pacing subscales were highly corre-
lated.
Table 2. Confirmatory Factor Analysis of the
APS: Goodness-of-Fit Indexes

ALTERNATIVE FACTOR

STRUCTURES c2/df* NNFI CFI RMSEA AIC

Three factors 3.85 .88 .89 .099 1,061.39

Six related factors 2.27 .95 .96 .066 663.97

Eight related factors 2.19 .95 .96 .064 594.59

Abbreviation: df, degrees of freedom.

*Satorra–Bentler c2 divided by degrees of freedom.
Criterion Validity
The association between the 8 APS subscales and the

POAM-P subscales was examined. Because the APS con-
tains some items in common with the POAM-P, the items
in common were eliminated from the POAM-P and the
correlations between the APS and the POAM-P were
calculated. As shown in Table 4, high correlations in the
expected direction were found between the APS and
POAM-P subscales. Interestingly, although the APS pac-
ing subscales had the highest correlation with the
POAM-P pacing subscale, they also had moderate to
Item 23
.83Conserve

Energy

Item 9

Item 12

Item 24

.67

.74

.72

Pacing
Pain

Reduction

Figure 1. Confirmatory factor analysis of the APS; 8 related fac-
tors solution. Decimal numbers positioned near arrows repre-
sent factor loadings on each subscale.



Table 3. Intercorrelations Between the APS Subscales

SUBSCALE
PAIN

AVOIDANCE

ACTIVITY

AVOIDANCE

TASK-CONTINGENT

PERSISTENCE
EXCESSIVE
PERSISTENCE

PAIN-CONTINGENT

PERSISTENCE

PACING FOR

INCREASING
ACTIVITY LEVEL

PACING FOR

CONSERVING ENERGY
FOR VALUED ACTIVITIES

PACING
FOR PAIN
REDUCTION

Pain avoidance 1 .33* �.27* �.07 �.012 .38* .46* .51*

Activity avoidance 1 �.23* .08 .09 .19* .25* .32*

Task-contingent

persistence

1 .43* .35* �.08 �.15* �.20*

Excessive persistence 1 .39* .10 .05 �.09

Pain-contingent

persistence

1 .20* .18* .07

Pacing for increasing

activity level

1 .75* .75*

Pacing for conserving

energy for valued

activities

1 .75*

Pacing for pain

reduction

1

*P < .01.
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high correlations with the POAM-P avoidance subscale.
Similarly, the APS pain avoidance subscale had a moder-
ate correlation with the POAM-P pacing subscale. The 3
APS persistence subscales had high positive correlations
with the POAM-P overdoing subscales. It is also worth
noting that whereas the APS excessive persistence sub-
scale and APS pain-contingent persistence subscale
were not correlated with the POAM-P avoidance sub-
scale, the APS task-contingent persistence subscale had
amoderate negative correlationwith the POAM-P avoid-
ance subscale.

Study 2

Study 2 examined the association between the APS
subscales and pain intensity, daily functioning, impair-
ment, and positive and negative affect. Avoidance and
persistence were expected to be positively correlated
with pain intensity, functional impairment, and negative
affect, and negatively with daily functioning and posi-
tive affect. Pacing was expected to be negatively corre-
lated with pain intensity, functional impairment, and
negative affect, and positively with daily functioning
and positive affect.
Table 4. Correlations Between the APS
Subscales and the POAM-P

APS SUBSCALES
POAM-P
AVOIDANCE

POAM-P
OVERDOING

POAM-P
PACING

Pain avoidance .69* �.31* .47*

Activity avoidance .45* �.02 .21*

Task-contingent persistence �.31* .68* �.27*

Excessive persistence �.08 .55* �.08

Pain-contingent persistence �.01 .48* .05

Pacing for increasing activity level .40* �.06 .75*

Pacing for conserving energy for

valued activities

.53* �.15 .81*

Pacing for pain reduction .60* �.20* .80*

*P < .01.
Participants
The samplewas comprised of 111 chronic pain patients

(81 women and 30 men). The average age was 53 years
(SD 8.54). At the time of the study, 79.3% were married
or cohabiting. Regarding their work status, 31.5% were
active workers, 31.5% were retired, 20.7% were unem-
ployed, and 15.3% were homemakers.
A total of 29.7% had completed high school education

and 47.7% had completed primary education. The me-
dian pain durationwas 14.69 years (SD 11.59). The partic-
ipants had musculoskeletal pain of different etiologies:
fibromyalgia (36.04%), discogenic pain (23.42%),
arthritis (15.32%), osteoarthritis (11.71%), osteoporosis
(4.5%), and other (9.01%).
Measures
In addition to the APS described in study 1, the mea-

sures in the following sections were applied.

Positive and Negative Affect Schedule40

The Spanish version of this scale was used33,34 This
instrument is one of the most reliable, valid, and
efficient means for measuring positive and negative
affect. It is comprised of two 10-item scales that are inter-
nally consistent and have demonstrated appropriate sta-
bility over a 2-month time period. The Spanish Positive
and Negative Affect Schedule also has excellent
construct and criterion validity.

Pain intensity

Patients were asked to rate their mildest, average, and
worst pain during the past 2 weeks, as well as their cur-
rent pain, on a scale ranging from 0 to 10, with a ‘‘0’’ indi-
cating ‘‘no pain’’ and ‘‘10’’ indicating pain as ‘‘intense as
you could imagine.’’ A composite pain intensity score
was calculated for each subject by calculating the
average of the mildest, average, worst, and current
pain.18
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Impairment and Functioning Inventory30,31

The Impairment and Functioning Inventory (IFI) con-
sists of 30 items each referring to a specific activity asso-
ciated with 1 of the following areas: household (eg,
make the beds), autonomous behavior (eg, dress by your-
self), leisure (eg, go to a bar or cafe), and social relation-
ships (eg, visit friends). First, patients are asked if they
performed an activity during the previous week (or dur-
ing the previous month for certain activities). If they per-
formed the activity, they are asked how often they
performed it, answering on a 5-point scale (0 = never,
1 = between 1 and 2 times, 2 = between 3 and 6 times,
3 = between 6 and 9 times, 4 = $10 times). If they did
not perform the activity, they are asked if they practiced
this activity before the onset of their chronic pain. The in-
strument provides an index of daily functioning, and an
index of activity impairment. The ‘daily functioning in-
dex’ is calculated by adding the frequencies at which
every activity is performed. The ‘activity impairment in-
dex’ is calculated by adding the total number of activities
that the patients have given up since pain began. This
approach differentiates between present functioning
and impairment and is useful in assessing patients with
a long history of pain, for whom the degree of deteriora-
tion is at least as informative as the current level of func-
tioning.30,31 The global scales are both highly reliable.
Results

Internal Consistency
The subscales showed adequate internal consistency

and the values obtained were higher than in study 1:
Table 5. Correlations Between the APS
Subscales and Pain Intensity, Positive Affect,
Negative Affect, Daily Functioning, and Activity
Impairment

APS SUBSCALES
PAIN

INTENSITY

PANAS
POSITIVE

AFFECT

PANAS
NEGATIVE

AFFECT

DAILY

FUNCTIONING

ACTIVITY

IMPAIRMENT

Pain avoidance .14 .09 �.02 �.09 .25*

Activity avoidance .24 �.29** .40** �.50** .59**

Task-contingent

persistence

�.17 .52** �.38** .33** �.30**

Excessive

persistence

.08 .02 .31** .22* �.10

Pain-contingent

persistence

�.11 .18 .10 .39** �.23*

Pacing for

increasing

activity level

.02 .24* �.18 .40** �.12

Pacing for

conserving

energy for

valued activities

.05 .28** �.21* .30** �.18

Pacing for pain

reduction

.06 �.07 .00 �.01 �.09

Abbreviation: PANAS, Positive and Negative Affect Schedule.

*P < .05.

**P < .01.
pain avoidance (a = .80), activity avoidance (a = .73),
task-contingent persistence (a = .83), excessive persis-
tence (a = .73), pain-contingent persistence (a = .82), pac-
ing to increase activity (a = .76), pacing to conserve
energy (a = .83), and pacing to reduce pain (a = .76).
Criterion Validity
Correlations were examined between the 8 APS sub-

scales, pain, positive and negative affect, daily func-
tioning, and impairment. As shown in Table 5, no
significant correlations were found between pain
intensity and any of the APS subscales. The activity avoid-
ance subscale had significant correlations with the rest of
the criterion variables: a high and positive correlation
with activity impairment and a high and negative corre-
lation with daily functioning; and a moderate positive
correlation with negative affect and a moderate nega-
tive correlation with positive affect. Pain avoidance
had a low positive correlation with activity impairment.
The task-contingent persistence subscale had moder-

ate negative correlations with negative affect and activ-
ity impairment, a positive moderate correlation with
daily functioning, and a high positive correlation with
positive affect. In contrast, excessive persistence had a
positive moderate correlation with negative affect and
a positive low correlation with daily functioning.
Pain-contingent persistence had a moderate positive
correlation with daily functioning and a low negative
correlation with activity impairment.
Pacing to increase activity levels had a positive moder-

ate correlation with daily functioning and a positive low
correlation with positive affect. Pacing to conserve en-
ergy for valued activities had a moderate positive corre-
lation with daily functioning, a low positive correlation
with positive affect, and a low negative correlation
with negative affect. Pacing to reduce pain was not
correlated with any of the criteria variables.
Conclusions
The aims of this research were 1) to develop a self-

report instrument to assess the activity patterns identi-
fied by Kindermans et al.22 The instrument also included
3 pacing subscales in which each specific behavior was
related to a concrete goal; 2) to examine its internal
structure; and 3) to assess its criterion validity by exam-
ining its association with the POAM-P and with pain in-
tensity, daily functioning, impairment, and positive and
negative affect.
Confirmatory factor analysis of the APS supported the

validity of a 24-item version with 8 subscales correspond-
ing to 8 related factors. These results showed that avoid-
ance, persistence, and pacing are best conceived as
multidimensional constructs, and that the dimensions
underlying these constructs should be distinguished
from each other. This conclusion is also supported by
the finding of differential patterns of relationships be-
tween the APS subscales and between the APS subscales
and several criteria.



458 The Journal of Pain Development of the Activity Patterns Scale
As consistently found in previous research,4 and postu-
lated by the fear avoidance model,39 the results of the
present study showed that activity avoidance was associ-
atedwith poorer physical and psychological functioning.
In contrast, pain avoidance had a small positive correla-
tion with activity impairment and no correlation with
the remaining criteria. It should be borne inmind that ac-
tivity avoidance is related to the general condition of the
patient rather than to pain itself, whereas pain avoid-
ance reflects avoidance behavior specifically aimed at
minimizing or preventing the pain experience. Thus,
the results highlight the importance of distinguishing
between these 2 types of avoidance patterns. Kinder-
mans et al22 found similar patterns of relationships be-
tween both forms of avoidance and the criteria;
nevertheless, when controlling for the other activity pat-
terns and pain intensity, activity avoidance alone re-
mained a statistically significant predictor of disability.
To fully understand the results of the present study, it
should be emphasized that daily functioning was opera-
tionalized as the frequency at which patients performed
activities related to the household, autonomous
behavior, leisure, and social relationships; activity impair-
ment was operationalized as the number of activities
that patients have given up since they began experi-
encing their pain problem. The instrument used (IFI)
does not measure pain interference, which could have
some conceptual overlapwithmeasures of activity avoid-
ance.5,38 The IFI conceptualizes disability according to
the definition given by the International Classification
of Functioning, Disability, and Health.42

To our knowledge, this is the first study in which,
following the proposal of Nielson et al,28 3 different pat-
terns of pacing have been distinguished according to
their goal: increasing activity levels, conserving energy
for valued activities, and reducing pain. It is noteworthy
that although the correlation between the APS pain
avoidance subscale and the APS pacing to reduce pain
subscale was high, the correlation was even higher
than that between the 2 APS avoidance subscales. A
possible explanation for this result is that both patterns
of activity are directed to the same goal—reducing
pain intensity—and could be considered functionally
equivalent behaviors. These results are in line with those
of several studies that have shown that pacing measures
are strongly correlated with measures of avoid-
ance.21,22,25 As suggested, pain avoidance and pacing
to reduce pain may share some features. Pacing to
reduce pain could be understood as a ‘reactive’
strategy to alleviate pain.4 In contrast, a kind of pacing
inwhich patients deliberately display a preplanned strat-
egy aimed at increasing activity levels is likely to obtain
different results.28 It may also be the case that patients
who practice more reactive pacing strategies also avoid
pain.4 Neither the APS pacing to reduce pain subscale
nor the APS pain avoidance subscale were associated
with the criterion variables, except for a low positive as-
sociation between pain avoidance and activity impair-
ment. It appears to be the case that when avoidance
and pacing are monitored according to pain fluctuations
they are not associated with patient adjustment.
In contrast, pacing to increase activity levels and to
conserve energy for valued activities had positivemoder-
ate correlations with daily functioning, positive low cor-
relations with positive affect, and negative low
correlations with negative affect and activity impair-
ment. Although the associations are not very strong,
the results suggest that these 2 preplanned forms of pac-
ing are adaptive and help people with chronic pain to
function better.28 These results contradict previous find-
ings suggesting that pacing is associated with increased
disability4; however, the results are in line with another
study26 that found that pacing predicted lower levels
of physical impairment. On the basis of our results, it is
suggested that different pacing behaviors should be
distinguished according to their goals; this distinction
would clearly contribute to clarifying the association be-
tween pacing and adjustment to chronic pain.
The study found that persistence was the activity

pattern that had the greatest degree of independence
from the other patterns. The only exceptions were the
low negative correlation between the APS task-
contingent persistence subscale and the 2 APS avoidance
subscales, and the moderate negative correlation be-
tween the APS task-contingent persistence subscale
and the POAM-P avoidance subscale, which may indicate
that individuals who, despite pain, practice behavioral
persistence to finish tasks or activities, are less prone to
avoid pain and activity.
The APS task-contingent persistence subscale had

moderate negative correlations with negative affect
and activity impairment and a positivemoderate correla-
tion with daily functioning; it also had a high positive
correlation with positive affect, and thus it is suggested
that this is the most adaptive activity pattern. This result
is in line with a previous study.22 It is striking that this is
the activity pattern with the highest association with
positive affect; this result could be explained by motiva-
tional mechanisms: People carry on with an activity
because of the value of the activity and this behavior is
associated with a sense of control, self-efficacy, and pos-
itive affect. Similarly, a study in patients with low back
pain found that endurance behavior and positive mood
were associated with increased feelings of control over
pain32 and subjectively reported quality of life.35 It is
also noteworthy that whereas high task-contingent
persistence was associated with lower negative affect,
high excessive persistence was associated with higher
negative affect. These results may be related to the
distinction made in the avoidance–endurance model be-
tween a distress–endurance response and a eustress–
endurance response.15 Kindermans et al22 also found
that excessive persistence was strongly associated with
high depression scores. In this sense, excessive persis-
tence could be understood as a reaction to intense nega-
tive affect, in which patients try to counteract high
emotional discomfort by engaging in an excessive rate
of activity. The use of exercise as an affect-regulation
strategy has been postulated as a mechanism involved
in other problems in which an excessive rate of activity
has been observed, such as anorexia nervosa and bulimia
nervosa11 and exercise addiction.41 In fact, it has been
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proposed that patients with high levels of excessive
persistence might benefit from cognitive-behavioral
treatments, including response prevention strategies.22

Because of the correlational nature of the design, the
alternative explanation cannot be ruled out and it could
be the case that excessive activity creates negative affect.
Future research should investigate the relationship be-
tween excessive persistence and negative affect.
The 3 types of persistence were positively associated

with daily functioning and negatively associated with
activity impairment, although the magnitude of the
correlations differed. Because the correlations were
not high, it is at least suggested that the 3 types of
persistence are not associated with greater disability.
Kindermans et al22 obtained results that were similar
to ours in relation to task-contingent persistence;
nevertheless, their study showed that excessive persis-
tence was associated with greater disability. Finally, it
should be emphasized that no correlations or only
low correlations were found between pain and all of
the APS subscales. The absence of an association be-
tween the APS activity patterns and pain intensity could
be explained by the fact that the participants in study 2
had been experiencing pain for a considerable number
of years (median pain duration was 14.69 years). It has
been found that, when pain duration is sufficiently
long, there is a certain degree of independence be-
tween what patients do to cope with pain (except for
catastrophizing) and the pain intensity that they are
experiencing, whereas there is an association between
coping and disability and affect.12 This result has rele-
vant clinical implications because, regardless of pain in-
tensity, patterns of behavior that are related to better
adjustment to chronic pain can be taught.
This study has some limitations. First, the number of

participants with fibromyalgia outnumbered the partici-
pants with other rheumatic diseases. This difference was
particularly marked in study 1 and may have influenced
the results, although preliminary analyses found no dif-
ferences in means between the 2 groups in any of the
APS or POAM-P subscales. Second, although the internal
consistency of the APS subscales in study 1 was not very
high, it was considerably higher in study 2. However, if
the number of items is taken into account, the indexes
were adequate because scales with fewer than 10 items
are still adequate providing that a is >.60.24 In addition,
because the 3 APS subscales were highly correlated, it
could be argued that there is little point in distinguishing
3 dimensions in pacing. Nevertheless, the 8-factor struc-
turewas superior to the 6-factor structure and it is partic-
ularly relevant that the 3 subscales showed different
patterns of relationships with the other APS and
POAM-P subscales andwith the criteria. Third, only 3 pac-
ing behaviors have been included in the APS, that is, the
ones with the widest consensus and the least potential
overlap with other patterns of behavior; nevertheless, a
more inclusive approach could have been followed.
Finally, it could be argued that there is potential overlap
between the activity avoidance and the excessive persis-
tence scales and the outcomes (disability and negative
affect), because the items of these scales include nega-
tive consequences (eg, ‘‘I have tried to do too much
and felt even worse as a result’’ or ‘‘I have put parts of
my life on hold’’). Nevertheless, if these scales had been
measuring the same constructs, unacceptably high corre-
lation coefficients would have been expected, whichwas
not the case.22

According to the results, pacing training should
emphasize the goal of pacing behaviors. Rather than us-
ing pacing to reduce their pain, patients should be
taught to use pacing to enable them to carry out their
valued activities. The inverse association found between
the APS task-contingent persistence subscale and the
avoidance subscales, as well as its association with better
adjustment to chronic pain, lends support to therapeutic
approaches that emphasize the importance of ‘doing
despite pain,’ such as acceptance and commitment
therapy.13

Future research should investigate the validity of the
dimensions of the APS activity patterns by studying if
their relationship with measures of psychosocial func-
tioning differs from those of existingmeasures of activity
patterns. The conceptualization of the dimensions of the
activity patterns remains a controversial issue because
the patterns actually performed by people are not only
the result of their habitual style, but also of contextual
factors with motivational elements playing a central
role. The APS goes a step further than previous instru-
ments because some of its dimensions include elements
related to the purpose of the activity pattern, such as
task-contingent persistence, pain-contingent persis-
tence, excessive persistence, or pacing related to
different purposes (increasing the activity level,
conserving energy for valued activities, or reducing
pain). Nevertheless, future research should test the
construct validity of these dimensions not only by
relying on self-reports, but also by using objective
measures.2,3,37,38

In summary, although further research is needed, this
study provides evidence that theAPS,which assesses 8 ac-
tivity patterns with a relatively low number of items, is a
promising instrument for clinical practice and research.
This instrument could be useful in research conducted
from a self-regulation perspective in which the goals of
avoidance, persistence, and pacing behaviors are consid-
ered to be the key factors that influence disability and
well-being, rather than their being considered intrinsi-
cally adaptive ormaladaptive.38 This distinction between
functional and dysfunctional forms of avoidance, persis-
tence, and pacing could contribute to refining the treat-
ment instructions aimed at the regulation of the
patient’s activity and to providing a more individualized
approach.
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