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Background: Data on long-term consequences of preterm birth on pain coping later in life are limited.
Aim: To assess whether gestational age, birth weight and neonatal disease severity have effect on pain coping
style in adolescents born preterm or with low birth weight.
Study design: Observational, longitudinal study (Project On Preterm and SGA-infants, POPS-19).
Subjects: We analyzed data of 537 adolescents at the age of 19 years, who were born at a gestational age b 32
weeks or with a birth weight b 1500 g.
Outcome measures: Participants completed the pain coping questionnaire (PCQ) that assesses pain coping
strategies in three higher-order factors: approach (“to deal with pain”), problem-focused avoidance
(“to disengage from pain”) and emotion-focused avoidance (“expression of pain”). Furthermore, their pain
coping effectiveness, pain controllability and emotional reactions to pain were assessed. All participants
completed an IQ test.
Results: Univariate analysis showed no significant correlation between length of stay, sepsis and necrotizing en-
terocolitis and any of the higher-order factors. Approachwas only correlatedwith IQ. Problem-focused avoidance
was, in themultiple regression analysis (including gestational age, IVH and IQ), only correlatedwith IQ. For emo-
tion-focused avoidance (including birthweight, SGA, IVH, respiratory support and IQ) three independent predic-
tors remained: IVH was positively correlated, while respiratory support and IQ were negatively correlated with
emotion-focused avoidance.
Conclusions: Early neonatal characteristics and neonatal disease severity have limited effect on pain coping style
in adolescence. Higher IQwas associatedwith the use of adaptive coping strategies, whilemaladaptive strategies
were used less.

© 2016 Published by Elsevier Ireland Ltd.
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1. Introduction

The perception of pain and the response to pain reflect complex in-
teractions of biological, psychological and social factors [1]. Biological
factors may be influenced by complications of prematurity such as in-
traventricular hemorrhage and developmental problems specific to
the vulnerable immature brain such as delayed myelination or reduced
brain volume [2,3]. Long-term follow-up shows that adolescents born
very preterm or with very low birth weight have internalizing
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Abbreviations: IVH, intraventricular hemorrhage; IQ, intelligence quotient; IQR,
interquartile range; NEC, necrotizing enterocolitis; NICU, neonatal intensive care unit;
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behavioral problems [4,5]. Internalizing behavioral problems may have
great impact on perception of physical pain. Psychological and social
factors may be moderated by the cognitive capacity of the developing
child, parental education and parental employment [6].

Psychological adjustment to pain is closely related to pain coping
strategies [7]. In adolescents with a variety of pain conditions, pain cop-
ing strategy influences pain sensitivity, symptoms of depression, and
somatic symptoms, while maladjustment may lead to disability [8].
Therefore, identifying pain coping strategies may be clinically relevant.
The Pain CopingQuestionnaire (PCQ) is a validatedmeasure for children
and adolescents [7]. The PCQ assesses both adaptive and maladaptive
pain coping strategies. Information seeking, problem solving, seeking
social support, cognitive distraction and behavioral distraction reflect
adaptive pain coping strategies. Additionally, positive self-statement
or optimism is suggested to positively influence pain coping [9].
In contrast, internalizing/catastrophizing is a maladaptive coping
mechanism associated with inward behavior, anxiety and depression
[10,11]. Externalizing behavior is characterized by aggression, hyperac-
tivity, antisocial behavior and delinquency [11]. It is suggested that pain
controllability and emotion controllability leads to more use of adaptive
coping strategies and less use of maladaptive strategies [7]. While the ef-
fect of preterm birth on behavioral outcome in children is known, no data
exist on pain coping strategies in adolescents born preterm.

To the best of our knowledge, only two published studies provide
important information on pain coping strategies in ex-preterm school
children. One study showed differences in coping styles between 43
pretermborn children (b26weeks gestation) and44 termborn controls
at the age of 11 years [12]. In general, preterm born children sought so-
cial support more often than term born controls. Information seeking
was reported to be employed more often in a subgroup of 12 preterm
born children exposed to major surgery or other major procedures
(e.g. chest drains) during their NICU stay [12]. In a second study in 9
to 14 year old children, 19 preterm born children tended to
catastrophize more often than 20 healthy term born controls [13].

Using the database of the Collaborative Project on Preterm and Small
for Gestational Age Infants in the Netherlands (POPS-1983), we aimed
to identify neonatal characteristics that may influence pain coping
style in adolescence. We hypothesized that neonatal characteristics,
and variables reflecting disease severity in preterm or low birth weight
infants influence pain coping style in later life. Secondly, we examined
the relationship between pain coping style and deficits in academic
achievements as reported previously [4]. Finally, we examined how
pain coping style in ex-preterm born adolescents compare to healthy
children and adolescents in the general population.

2. Patients and methods

2.1. Subjects

The POPS project, a nation-wide follow-up program that studies the
effects of prematurity and low birthweight on later outcome, comprised
94% (n = 1338) of all babies born alive in theNetherlands in 1983with a
gestational age b32 weeks or with a birth weight b 1500 g [14]. From
the original cohort, 379 (28%) did not survive to the age of 19 years.
The remaining 959 (72%) were eligible for the present study.

2.2. Procedure

At the age of 19 years, survivors were invited to participate in an
extensive follow-up program, including assessment of pain coping
mechanisms with the PCQ. Furthermore, pain-coping effectiveness,
pain and emotion controllability and emotional reactions to pain were
assessed. The medical ethics review boards of all participating medical
centers approved the study protocol. The participating centers were all
10 NICU's in the Netherlands. Details on the logistics, response rate and
selective non-response bias have been reported previously [15].

2.3. Questionnaires

Several studies have used the PCQ in healthy children up to the age of
18 years and in children with pain related morbidity [16–19]. The PCQ
comprises 39 coping items categorized in eight subscales and may be
presented as three higher-order factors [7]. The approach factor mea-
sures direct attempts to deal with the pain and the use of activemethods
to regulate feelings when in pain; it comprises information seeking
(4 items), problem solving (5 items), seeking social support (5 items),
and positive self-statements (5 items) subscales. The problem-focused
avoidance factor measures attempts to disengage from the pain; it
includes positive self-statements (5 items), behavioral distraction
(5 items), and cognitive distraction (5 items) subscales. The emotion-fo-
cused avoidance factor measures strategies in which emotions are freely
expressed and strategies that reflect a lack of effort to regulate feelings
when in pain; it comprises externalizing (5 items) and internalizing/
catastrophizing (5 items) subscales [7]. Participants were asked to indi-
cate the frequency (1 = never, 2 = hardly ever, 3 = sometimes, 4 =
often, 5 = very often) with which they used the 39 coping items in
response to the prompt, ‘When I am hurt or in pain for a few hours or
days, I …’.

Pain coping effectiveness was tested by rating seven items (e.g. ‘I
handled the pain well’) on a 5-point Likert scale (1 = totally disagree,
5 = totally agree) [7]. Participants rated two questions indicative of
pain and emotion controllability on a 5-point scale (1 = never, 5 =
very often) aswell: ‘how often do you feel you can do something to change
the pain’ and ‘when in pain, how often can you do something about how
you feel’ [7]. Emotional reactions to pain were assessed by rating on a
4-point scale (1 = not at all, 4 = really) the reactions happy, sad,
angry, agitated, calm, afraid and nervous/worried to hours or days of
pain [7]. Happy and calm were reverse coded. Scores of the tests for
pain coping effectiveness, pain and emotion controllability and emo-
tional reactions to pain were averaged to provide three composite
values.

2.4. Intelligence (IQ)

Intelligence at 19 years of age was assessed with the computerized
version of the Multicultural Capacity Test–Intermediate Level developed
by Bleichrodt [20] and was used as a proxy for academic achievement.
This standardized intelligence test measures intellectual and cognitive
capacity and skills of individuals with secondary education. It derives
an IQ with a mean of 100 and a standard deviation of 15 in a normal
Dutch sample.

2.5. Background characteristics

The demographic data of gestational age, birth weight, gender,
small-for-gestational age (SGA, birth weight less than the 10th centile
for gestational age, gender and parity [21]) were extracted from the
database. Length-of-stay, necrotizing enterocolitis (NEC, grade I–III
according to Walsh and Kliegmann [22]), sepsis (defined as positive
blood culture [23]), intraventricular hemorrhage (IVH, grade I–IV
according to Papile [24]) were also extracted as estimates of disease
severity. Since no control group was available, we searched the
PubMed database for studies using PCQ with the search string “Pain
Coping Questionnaire” AND “healthy”, and filtered for “adolescents
13–18 years” OR “young adults 19–24 years”.

2.6. Statistical analysis

Group comparisons of continuous data were analyzed with the
Student t-test if normally distributed and the Mann-Whitney U test if
not normally distributed. Group comparisons of categorical data were
analyzed with the Pearson Chi square test. For each participant we
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