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Anxiety at 13 and its effect on pain, pain-related anxiety, and pain-related disability at

17: An ALSPAC cohort longitudinal analysis

Abstract

The aim of the present study was to investigaterth@éence of anxiety at 13 years of
age on the presence of chronic pain, pain-relat@gety, and pain-related disability at 17
years of age in a large longitudinal cohort. Wedtlipsized that mother-reported anxiety at
13 would be associated with the presence of chimaiit at 17 and an increase in pain-related
anxiety using all available data from the longitadicohort. Further, we hypothesized that
anxiety at 13 would predict pain-related disabilityadolescents who reported chronic pain at
17 years of age. Participants were recruited frioenAvon Longitudinal Study of Parents and
Children based in the UK who attended a univergggarch clinic at 17. Child anxiety
(reported by the mother) was extracted at childijeand self-report of the presence of
chronic pain, pain-related anxiety, and pain-relatisability at 17. Analyses revealed that
child anxiety at 13 was not significantly assoaiatéth the presence of chronic pain at 17 (n
= 842). However, anxiety at 13 was significantlg@sated with pain-related anxiety at 17 (n
= 1831). For the subsample of adolescents who teghahronic pain, anxiety at 13 was
associated with pain-related disability at 17 (833). Further analyses revealed that pain-
related anxiety at 17 mediated the associationdmtvanxiety at 13 and pain-related
disability at 17, suggesting that pain-related atyxshould be a target for treatment in
adolescents with chronic pain, to reduce the impapain in later adolescence. General
anxiety at 13 was unrelated to the presence oihethipmin at 17 but should be considered a
risk factor for later pain-related anxiety and 8ifity in a subset of adolescents who develop

chronic pain.
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Introduction

Pain is a normal, though largely benign, complairthildhood (Perquin et al., 2000).
For some children pain persists, becoming chrolyickéabling and distressing (King et al.,
2011). Children with chronic or recurrent pain aoffgresent anxiously: with higher levels of
general anxiety compared to the population prevalé@ostello, Mustillo, Erkanli, Keerler,
& Angold, 2003; Kashikar-Zuck et al., 2008; Simo8sberg, & Claar, 2012). Girls report
higher levels of chronic pain and anxiety (Costell@l., 2003; King et al., 2011). Cross-
sectional studies have shown higher levels of anxebe associated with poorer social and
physical functioning, pain severity, and pain freqay in children with chronic pain (Cohen,
Vowles & Eccleston, 2010; Kaczynski, Simons, & CJ&011; Simons et al., 2012). Further,
children who are anxious are more likely to expaeepain-related anxiety (Carleton,
Abrams, Asmundson, Antony, & McCabe, 2009; Folaydanhen, & Ojo, 2004; Klingberg,
1995), which is in turn associated with higher levad disability as posited by the fear
avoidance model (Simons & Kaczynski, 2012). In &ddj high levels of anxiety can
increase the risk of later chronic or recurrenh@arleton et al., 2009). However, all
findings are based on cross-sectional data. No/s$tad reported on the role of early anxiety
and the presence of chronic pain, expression ofdated anxiety, or pain-related disability
in later adolescence.

In this study, we use the Avon Longitudinal Studiyrarents and Children
(ALSPAC) database, designed to examine child deveént and determinants of health and
disease throughout childhood. When this study wasdstablished in 1991, the originators
did not include any child self-report measuresrofiety, so general anxiety data at 13 years
of age are mother-reported. Measures taken ataré yee self-reported.

Three hypotheses were (1) general anxiety at IJwihssociated with the presence

of chronic pain at 17; (2) general anxiety at 1B la@ associated with pain-related anxiety at



17; and (3) in a sub-sample of adolescents whategahronic pain at 17 years of age,

general anxiety at 13 will be associated with paiated disability at 17.

Methods
Study population

The Avon Longitudinal Study of Parents and Child{@hSPAC) includes children
born between April 1991 and December 1992 (Boyal.e2013; Fraser et al., 2013). A total
of 14,541 pregnancies from the Avon County of thkewekere enrolled and 13,988 children

survived to 12 months (see www.alspac.bris.ac.ukiore information, see

www.bris.ac.uk/alspac/researchers/data-accesdditdtanary for details of data available

through a searchable data dictionary). This stadyased on participants who were able to
attend a university research clinic at 17 yearsgaf and completed a pain-specific
guestionnaireN = 3974). Ethical approval was obtained from thé&&RIAC Law and Ethics
Committee, the Local Research Ethics Committee taondJniversity of Bath Ethics

Committees.

Measures

General anxiety (mother-report) When the child reached 13 years of age, mothers
completed parts of the validated Development antd-B&ng Assessment parent version
(Goodman, Ford, Richards, Gatward, & Meltzer, 20fif)ed at making DSM IV diagnoses
of psychiatric disorders including generalized ahxdisorder (American Psychiatric
Association, 2000). Mothers reported the extawin(f'not at all’ = 1 to ‘often’ = 3) their
child worried about various situations (e.g. schootk, disasters). A sum of the seven items

was calculated per child, with higher scores intiingphigher general anxiety (mother



perceived). The internal consistency in our sam@s moderatex(= .58). Child report of
anxiety at 13 was not available.

Chronic pain (adolescent-report) At 17, adolescents attending the research clinic
were asked two questions to determine the pres#rad@onic pain. First, they were asked if,
over the previous month, they had any aches oisphat lasted for a day or longer. If they
responded ‘yes’, they were asked to report whdtleepain started ‘less than’ or ‘more than’
three months ago (Von Korff, Ormel, Keefe, & Dwarkl992). This questionnaire was
composed from a previously validated questionnased with UK populations (Mallen, Peat,
Thomas, & Croft, 2006). In this study, recent paidefined as pain that started less than
three months ago. Chronic pain is defined as peinhdtarted more than three months ago.
Although we suspect that in some cases, this mptyiEarecurrent or intermittent pains, the
International Association for the Study of Pain$IR) classifies pain that persists for longer
than three months as ‘chronic’ (Merskey & Bogdu897). The most commonly reported
pain conditions in adolescence are head and stopaoh(King et al., 2011), which often
present as episodic rather than as continuouscpaititions. Consequently, the definition
from IASP was adopted.

Pain-related anxiety (Adolescent-report) At 17, adolescents were asked to complete
the Pain Specific Anxiety subscale of the Bath &doknt Pain Questionnaire (BAPQ)
(Eccleston et al., 2005). All subscales of the BAR®e shown good internal consistency
and construct validity, and have been validatetiiwia rheumatology outpatient sample
(Eccleston et al., 2005). The Pain Specific Anxmipscale contains seven items regarding
specific worries or concerns about pain. Adolessesported how often they experienced
these worries (from ‘Never’ = 0 to ‘Always’ = 4) h€& scores on these seven items were
summed to create a total score, ranging from @tav&h higher scores indicating higher

anxiety. The internal consistency in our sample g@axd ( = .86).



Pain-related disability (Adolescent-report) Adolescents were asked to complete three
guestions of pain-related disability at 17, usinguastionnaire validated in chronic pain
populations (Von Korff et al., 1992). First, adalests reported the number of days that pain
prevented usual activities (0-6 days, 7-14 days3@8ays, 31+ days). Second, adolescents
reported the level of pain interference in dailyihages (1 = no interference, 10 = unable to
carry on activities) and change in ability to tgeet in daily activities (1 = no change, 10 =
extreme change). These two latter scores were caulto produce a mean score reflecting
pain interference. The two disability scores (nuniddedays pain prevented activities and
pain interference) are analysed separately. Tleenak consistency in our sample was good

(o0 =.75).

Data analyses

The following analyses use all available data ftbemmsample; however, some
guestionnaires were not completed by all partidipabeach extraction point leading to
different sample sizes for each analysis. A floagdam showing the total number of
participants that completed each questionnaireaa@@ntered into each analysis is shown in
Figure 1.

A logistic regression analysis was used to invaséidnypothesis one: children
identified by their mothers as having high levdigeneral anxiety at 13 were more likely to
self-report chronic pain at 17. Data were availdtien 842 adolescents for the anxiety
measure at 18nd the measure of the presence of recent or chr@mncgt 17. Linear
regression was used to investigate hypothesisrvather-reported general anxiety at 13 was
associated with self-reported pain-related anxa¢tl/7. Data from 1831 adolescents were
entered into the regression; all available datmftibose completing measures of anxiety at

13 and pain-related anxiety at 17.



Only adolescents reporting chronic pain were inetlicth analyses to investigate
hypothesis three: that higher levels of generaletyat 13 were associated with increased
self-reported pain-related disability at 17. Da&xrevavailable from 393 adolescents who
completed the anxiety measure at 13, reported ahpain,and completed pain-related
disability measures at 17. The impact of interfeeedue to pain and the number of days that
pain prevented usual activities were investigatéd linear regression. Adolescent sex was
controlled for in the first step of each analysgjals have higher levels of chronic pain and
are more anxious compared to boys (Costello e2@03; King et al., 2011). SPSS version 21

data package was used to analyse the data.

Results
Descriptive Statistics

For the whole university research clinic populatam completed the pain
guestionnaireN = 3974; males = 1651, females = 2323), girls higtdr level of general
anxiety at 13 years of age, as reported by thethere, compared to boys< -6.30,p < .01,
Mairis = 9.82,Dgiris = 1.96,Mpoys = 9.29,Dgoys = 1.62). Girls also had significantly higher
levels of pain-related anxiety compared to bdys-{9.41,p < .01,Mgins = 4.06,Dginis =
4.80,Mgoys = 2.77,Dgoys = 3.73). Of the total clinic sample, 1820 reportieat they had
experienced pain for a day or longer in the presvimonth. Of these 1820 adolescents, 855
(47.0%; males = 293, females = 562) reported clrpain (pain lasting >3 months). Recent
pain (pain lasting <3 months) was reported by #meaining 965 adolescents (53.0%; males

= 396, females = 569).

Association between early anxiety and later report of chronic pain



Adolescents who had available data from the anxjagstionnaire at 13 and reported
the presence of chronic or recent pain at 17 wetered into a logistic regressiom=£ 842;
females = 532, males = 310). The model containgxgasmd general anxiety at 13 predicted
who would report chronic pain{= 6.60,p<.05). However, general anxiety at 13 alone did
not predict whether adolescents reported the peeseinchronic pain at 17. Only child sex
helped to explain the experience of chronic paib/agVald = 6.69, OR = .69 < .05).
Specifically, the relative risk revealed girls ® b.22 (95% confidence interval = 1.04 to

1.42) times more likely to report chronic pain thaoys.

Association between early anxiety and later report of pain-related anxiety

To determine whether general anxiety at 13 wascetsal with pain-related anxiety
at 17, data were available for 1831 adolescentsglies = 1109, males = 722)hildren
identified by mothers as being anxious at 13 weoeenfikely to have high self-reported pain-
related anxiety at 1p€ .08,t = 3.45, 0.6% explained variangex .01, Table 1). Further,
girls were more likely than boys to have higheelewf pain-related anxiety at 1/<.13,t

= 5.66, 1.8% explained varianges .01).

Association between early anxiety and later report of pain-related disability

Adolescents who had data available from the anxietgisure at 13, reported chronic
pain at 17 and completed the pain-related disgbmigasures at 17, were entered into a linear
regression to investigate associations betweeregnat 13 and pain-related disability at 17
(days pain prevented usual activities and painfietence; n = 393; females = 265, males =
128). Linear regression revealed that higher levels ahewreported child anxiety at 13
were associated with a higher number of days wiaémgrevented usual activities at 17

years = .14,t = 2.89, 2.1% explained variangesx .01, Table 1). Girls were more likely to



have a higher number of days where chronic paingmted usual activities at 17 compared
to boys = .12,t = 2.34, 1.4% explained variangex .05). Results also revealed that
children who had greater anxiety at 13 were md\ito experience higher pain
interference at 176€ .14,t = 2.76, 3.0% explained variangex .01). Finally, girls with
chronic pain, compared to boys, were more likelyefmort pain interference at 17/<.18,t =

3.66, 1.6% explained variange< .01).

Further analysis: Testing for mediation

A mediation analysis was conducted to explore ithdirigs. We investigated whether
the association between general anxiety at 13 yatpain-related disability at 17 years was
mediated by pain-related anxiety at 17 years iselaxlolescents who reported chronic pain.

To test for mediation, the following conditions siiebbe met: (1) significant
association between the predictor and the medijp&th A, Figure 2), (2) significant
association between the mediator and the outcomia@ (path B, Figure 2), and (3)
significant association between the predictor &eddautcome variable (path C, Figure 2). If
all conditions were met, a Sobel’s significance tess used to determine whether the
relation between the predictor and outcome varialle significantly reduced upon
introduction of a mediator (Holmbeck et al., 200R)is test is preferred with large samples
(Field, 2013).

Our findings of the mediation analysis are showRigure 1. For pain-related
disability, both scores were used in the analysisnber of days pain prevented usual
activities, and pain interference. All of the cdrahs were met; anxiety at 13 was
significantly associated with pain-related anxiatyl pain-related disability at 17 and, after
controlling for anxiety at 13, pain-related anxietgs significantly associated with pain-

related disability. The Sobel test revealed a §icamt drop in the relation between anxiety at
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13 and pain-related disability when adding the m&xli‘pain-related anxietyZ= 2.81,p <

-Olpain interference,Z = 2-77,D < -Oldays pain prevented usual activiﬁes

Discussion

We investigated the relationship between materaalgption of anxiety at 13 on the
emergence of chronic pain and pain-related andely’ years of age using the ALSPAC
population. Further, we investigated the effectearty anxiety at 13 and later pain-related
disability at 17 in those adolescents reportingola pain. We were particularly interested in
the mother’s report of the frequency of anxiouskimg in early adolescence, and focused on
the expression of internalizing worry, the cogrétsomponent of anxiety most relevant to
later patterns of affect regulation and disab{McLaughlin, Mennin, & Farach, 2006;
Simons & Kaczynski, 2012).

Our hypotheses were partially supported. With régarthe whole population, we
found no evidence for early anxiety as a risk fa@do later chronic pain. However, anxiety
at the age of 13 was positively related to paircgpeanxiety and disability at 17 in the
whole sample. Further analyses revealed that foleadents who reported chronic pain,
general anxiety at 13 was associated with pairtaéldisability four years later. In addition,
pain-related anxiety mediated the association betvearly anxiety and later pain-related
disability. This highlights the important role airdy anxiety in children, which increases the
likelihood of having higher levels of pain-relatedxiety at 17.

Sex differences were also identified. First, giviso were more anxious at 13 were
more likely to report chronic pain than boys. Setanrls were found to have higher levels
of pain-related anxiety. Third, girls who reporttonic pain and higher levels of pain-
related anxiety are more likely to be disabledhsjirtcondition, supporting previous findings

(King et al., 2011).
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The finding that mother-reported higher anxietatdid not predict the presence of
chronic pain at 17 is contrary to previous suggestithat higher levels of general anxiety
may be a risk factor for later chronic pain (Cantett al., 2009However, higher levels of
early anxiety may be a risk factor for the way paftuences functioning when confronted
with chronic pain experiences. For example, higlagly anxiety was associated with a
higher risk of later pain-related anxiety, whiclsmeen associated with more passive coping
strategies and increased disability (Kaczynski.e2811).

Our findings highlight future clinical implicationdEEmphasis could be placed on
identifying and reducing anxiety during early adalence through psychological therapies
such as cognitive behavioural therapy, which targegative thoughts and encourages
coping (Stallard, 2013). For older adolescents whttonic pain, high levels of anxiety about
pain are associated with increased disability, nelgas of pain intensity (Cohen et al., 2010;
Simons et al., 2012). Therefore, anxiety, rathantpain may be an important target of
treatment to improve functioning. These findingpsurt the fear avoidance model (Simons
& Kaczynski, 2012) and provide reason to extenditimmework to include early anxiety as a
predictor of later pain-related anxiety.

There are limitations to this study. First, aseslatiroughout, no child-reported data
on anxiety or persistent pain were available at/¥8.were limited to mother-reported child
anxiety at this age. Typically, mother-report okiety underestimates self-reported child
anxiety (Dirks et al., 2014). Therefore, any brmasnother-reported anxiety in this study may
be towards under-identification. Further, when tbrggitudinal study was designed (over 20
years ago), there was little understanding of éhationship between parental anxiety about
pain and child pain expression. Although the measifigeneral anxiety at 13 is brief, the
guestionnaire covers common childhood worries aradreliable assessment of general

worry (Goodman, et al., 2000). Second, the paiasuees at 17 were relatively global and
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no data are available on the number of pain epssamteon the nature of the pain as
persistent. In epidemiological studies of this kiade is inevitably working with older
concepts and measures. Third, reasons for attmtene not collected from participants,
although we can speculate that this is due todatigelocation, or lack of interest. Those
attending the research clinic at 17, and therafareided in this study, were perhaps more
conscientious than those who did not attend. Desbpis, our sample sizes were still large
and whilst replication of our findings are needed,do not consider the attrition as a major
flaw of this study. Fourth, the clinical validity this associative analysis needs to be
established. Finally, we are cautious that the@atons between early anxiety and later
pain-related anxiety and disability are modestuFaitesearch should investigate predictors
of early anxiety and later pain-related anxietyhwatfocus on pain. Parent modelling of
anxious and pain behaviours are associated witth phain and anxious behaviours (Burstein
& Ginsburg, 2010; Goodman & McGrath, 2003). In &ddi, higher levels of behavioural
inhibition have been associated with anxiety indhood (Fox & Pine, 2012). Finally,
research is needed to explore whether one typainfgpecific anxiety (e.g. catastrophizing,
fear of pain, anxiety sensitivity) is more reliabliepredicting disability within adolescents
with chronic pain.

To conclude, anxiety at 13 years of age is not@atad with the development of
chronic pain at 17 years of age, but is assochmttdlater pain-related anxiety and pain-
related disability. Replication, further investiget of individual differences, and effects of

anxiety on treatment outcome are needed.
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