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ABSTRACT
Background: Complex regional pain syndrome (CRPS) is a chronic pain condition which typically affects a body extremity 
and occurs more frequently from the onset of adolescence. Parents of adolescents with chronic pain report uncertainty and fear 
concerning their adolescent's transition to adulthood. Nonetheless, little is known about how parents of adolescents with CRPS 
perceive their adolescent's future.
Methods: This study sought to explore the future perceptions of parents of adolescents with CRPS (n = 45) and compare their 
use of language with a sample of parents of adolescents without chronic pain (n = 50). All participants completed an online story 
completion task in which they described their imagined future for their adolescent (14–25 years). Responses were coded using a 
linguistic analysis programme and the significance of group differences was tested using inferential statistics.
Results: Parents of adolescents with CRPS used significantly more negative emotion and anger words, and their responses had 
an overall lower emotional tone score (i.e., were more negative) than parents of pain-free adolescents. Parents of pain-free adoles-
cents used significantly more certainty and friends words. Adolescent age and gender predicted a significant amount of variance 
in use of family words. No group differences were found for the remaining dimensions.
Conclusions: Key differences exist regarding expectations of their adolescent's future between parents of adolescents with and 
without chronic pain. Given the important contribution of parents to the pain experience of their adolescent, and the influence of 
parental expectations on future outcomes, interventions should target the future-focused expectations of parents.
Significance Statement: Parental expectations of their adolescent's future may be impacted by the presence of their adoles-
cent's chronic pain condition. Our findings point to the importance of considering and targeting parental future perceptions in 
paediatric chronic pain interventions.

1   |   Introduction

Complex regional pain syndrome (CRPS) is a chronic pain con-
dition which typically affects bodily extremities (Weissmann 

and Uziel 2016). In children and adolescents, CRPS has been as-
sociated with higher levels of pain intensity and functional dis-
ability compared with other pain conditions (Logan et al. 2013). 
Peak onset of paediatric CRPS occurs during adolescence 
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(Borucki and Greco  2015), a distinct developmental period in 
which goal setting and future planning become increasingly im-
portant (Beal and Crockett  2010). Research demonstrates that 
living with chronic pain shapes adolescents' perceptions about 
their future (Jones et al. 2020).

The Linguistic Inquiry and Word Count (LIWC; Pennebaker, 
Booth, et al. 2015; Pennebaker, Boyd, et al. 2015) is a comput-
erised text analysis programme which codes texts on a word-by-
word basis and determines the total percentage of words within 
predetermined word categories. Using the LIWC, Nimbley 
et al. (2021) found that adolescents with CRPS used significantly 
fewer words pertaining to positive affect and significantly more 
words pertaining to anger and negative affect than adolescents 
without chronic pain when describing their future (Nimbley 
et al. 2021).

The impacts of adolescent chronic pain are extensive, with par-
ents reporting challenges associated with supporting their child 
to manage their pain (Cox et al. 2022 ; Jordan et al. 2007). Parents 
of children with long-term conditions seek information from 
parents of children living with similar conditions. Such social 
comparisons seemingly influence perception of their child's sit-
uation (Hodges and Dibb 2010). Research indicates that greater 
parental social comparison is associated with poorer child out-
comes (Mendes et al. 2017).

Qualitative research has shown that parents of adolescents with 
chronic pain experience uncertainty and distress concerning 
their child's transition to adulthood (Le et al. 2019). Normative 
research has determined that parental expectations of, and as-
pirations for, their adolescent's future are associated with ado-
lescent future outcomes (Pinquart and Ebeling 2020; Irwin and 
Elley  2013). No study has yet examined differences in future 
perceptions between parents of adolescents with and without 
chronic pain.

This study builds on Nimbley et  al.  (2021) by examining how 
parents of adolescents with CRPS perceive living with CRPS 
will impact their adolescent's future. We will focus on domains 
affected by adolescent chronic pain including experiences of 
‘positive’ and ‘negative’ emotions, friendships and family rela-
tionships, (Cruz et al. 2011; Forgeron et al. 2010). The LIWC cog-
nitive processes subcategories (insight, tentativeness, certainty, 
causation, differentiation and discrepancy) will be included as 
we anticipate that the distinct experience of parents of adoles-
cents with CRPS, and how the condition likely influences how 
often and in what ways parents think about their adolescent's 
future, will impact both the types and level of cognitive process-
ing undergone during our study task.

It was hypothesised that parents of adolescents with CRPS 
would use significantly fewer positive affect, friends and cer-
tainty words and significantly more negative emotion, anger, 
sadness, anxiety, family, insight, causation, differentiation, dis-
crepancy and tentativeness words than parents of pain-free ad-
olescents. It was also hypothesised that responses of parents of 
adolescents with CRPS would have a significantly lower overall 
emotional tone score (be more negative), than parents of pain-
free adolescents.

2   |   Methods

This study adopted a between-subjects, cross-sectional design to 
compare the language used by parents of adolescents with CRPS 
and parents of pain-free adolescents in a story completion task. We 
used data collected as part of a larger research project exploring 
future perceptions in adolescents with CRPS and their parents. 
The project's full protocol was registered on the Open Science 
Framework (see https://​osf.​io/​r2wsc/​​). The larger research project 
examined how pain and pain memories influence adolescent future 
identity and parental perceptions during a critical stage of identity 
development. Within this broader aim, this study used linguistic 
software to compare parental views on their adolescent's future be-
tween CRPS and pain-free groups. It aligns with Jones et al. (2020) 
and Nimbley et al. (2021), both of which analysed data from the 
same dataset. Specifically, Jones qualitatively examined adolescent 
story completion and interview data, while Nimbley used LIWC 
software to compare future perceptions between adolescents with 
CRPS and pain-free adolescents. This paper adopts a similar ap-
proach to Nimbley's but focuses on analysing parental data.

Ethical approval for the larger research project was granted by 
the Psychology Research Ethics Committee at the University of 
Bath (PREC 18-112).

2.1   |   Procedure

Recruitment ran between May 2018 and September 2019. 
Participants were recruited via advertisements posted on social 
media platforms (e.g., Facebook and Twitter/X) and at local UK 
schools and community centres. Parents of adolescents with 
CRPS were also recruited via advertisements posted in CRPS-
related charity newsletters, blogs and forums (e.g., Reddit).

To be eligible to participate in the study, participants were re-
quired to be a parent of an adolescent between the ages of 14 
and 25 years (Sawyer et al. 2018). This extended definition of ad-
olescence was adopted to reflect more recent delays in comple-
tion of social and autonomy related milestones (e.g., becoming 
financially independent) in addition to structural brain changes 
that occur into the mid-twenties (Sawyer et  al.  2018; Jones 
et al. 2023). Fourteen years of age was allocated as the lowest el-
igible age as data for this study were collected concurrently with 
the collection of adolescent data. Patient and Public Involvement 
and Engagement prior to starting the study identified that this 
task was too cognitively demanding for those under the age of 
14 years. Additional eligibility criteria required participants to: 
(a) be fluent in English; (b) have the capacity to give informed 
consent; (c) have internet access; and (d) have no self-reported 
severe mental health condition (e.g., psychosis). An eligibility 
criterion for the pain-free group was the self-report that their 
adolescent did not experience chronic pain (defined as pain oc-
curring on most days over the past 3 months). For the sample 
of parents of adolescents with CRPS, participants self-reported 
their adolescent's formal diagnosis of CRPS, therefore this could 
have included type 1 or type 2 CRPS diagnoses.

Data were collected using the online survey platform 
Qualtrics,  (2019, https://​www.​qualt​rics.​com). Following issues 
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with fraudulent responses during early stages of recruitment, 
the recruitment process was amended so that individuals who 
showed interest in the study were emailed with relevant study 
information and screened for their eligibility with a series of 
questions (e.g., where they saw the study advertised) before 
being sent a direct link to the online survey. Any participants 
who could not answer these questions were not provided with 
a link to the survey. Additional measures to ensure data integ-
rity included checking IP addresses for duplication and check-
ing all responses to the story completion task carefully to ensure 
that they sounded genuine rather than completed by a ‘bot’. 
Additionally, timing of responses was monitored, with spe-
cific attention paid to multiple responses received in short term 
frames. All ‘suspicious’ responses were then double checked by 
the senior author before a decision was made concerning inclu-
sion or exclusion. Responses were only included in the study 
if both the researcher and the senior author felt that they were 
genuine.

The survey comprised participant demographic questions which 
included participants' gender, participants' age, country of inhabi-
tation, highest level of education obtained, employment status, re-
lationship status, relationship to adolescent (e.g., mother), number 
of children, parents' own experience of chronic pain and parents' 
current pain intensity (if appropriate). Regarding their adolescent, 
participants were asked to specify their adolescent's gender, age, 
length of time since diagnosis (if appropriate), current pain level 
(if appropriate), whether their adolescent was currently in edu-
cation or work. Following the demographic section, participants 
were directed to the story completion task and subsequent study 
tasks. These final tasks included describing their imagined future 
of a friend of their child and a pain memory task in which partic-
ipants were asked to recall and describe a time in which they ex-
perienced pain. At the end of the survey, participants were shown 
a final debrief screen. To thank participants for their time, they 
were offered the option to receive an online shopping voucher to 
the value of £10.

2.2   |   Participants

Parents of adolescents who were pain-free comprised 50 par-
ticipants whilst the parents of adolescents with CRPS group 

comprised an initial sample size of 51 participants. Within the 
parent of adolescents with CRPS group, one response was ex-
cluded due to a participant completing the survey twice, and 
five responses were excluded as suspected fraudulent responses, 
leaving a final sample size of 45 participants for the CRPS par-
ent group. Details of participants in both groups can be found 
in Table 1.

2.3   |   Story Completion

The story completion method (Clarke et al. 2019) is a novel qual-
itative method in which participants are provided with a story 
‘stem’ and invited to complete the story using free text. This 
method enables and encourages a breadth of opinions toward 
sensitive topics like sex offending (Gavin 2005) and orgasmic ab-
sence (Frith 2013), which may be harder to explore using more 
traditional qualitative means of data collection (e.g., interviews, 
focus groups; Clarke et al.  2019). Whilst sample sizes in story 
completion research vary substantially, studies typically re-
cruit between 40 and 60 participants (Jones et al. 2020; Clarke 
et al. 2019).

As this study aimed to explore parents' expectations for their 
adolescent's transition into adulthood, a third-person future 
perspective story stem was chosen with the setting of a sec-
ondary high school reunion, an event considered universally 
applicable and meaningful. Similar to the story stem for ado-
lescents in the Nimbley et al. (2021) paper, this story stem used 
the same words yet asked parents about their child's imagined 
future rather than asking adolescents about their imagined 
future. The story stem for the present study was: ‘Imagine 
that it has been 10 years since your child has graduated from 
secondary school. They are at their high school reunion and 
hearing what their friends have been doing since they finished 
school. What will your child's story look like?’. To avoid di-
recting parents of adolescents with CRPS to an illness nar-
rative, an identical story stem was used for both participant 
groups. Participants were encouraged to write in as much de-
tail as possible so that sufficient data were collected for analy-
sis, with a minimum length of 900 characters set. The range in 
story length was 153–444 words. The mean story length was 
213 words.

TABLE 1    |    Participant demographic information.

Parents of adolescents with CRPS (n = 45)
Parents of adolescents who 

are pain-free (n = 50)

Age (years) M = 47.09, SD = 6.08 M = 48.82, SD = 6.82

Gender (%)

Female 91% (n = 41) 86% (n = 43)

Male 9% (n = 4) 14% (n = 7)

Adolescent age (years) M = 17.40, SD = 3.04 M = 19.86, SD = 3.45

Adolescent gender (%)

Female 73% (n = 33) 44% (n = 22)

Male 27% (n = 12) 56% (n = 28)
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2.4   |   Linguistic Coding

Participant responses were coded using LIWC2015 
(Pennebaker, Booth, et  al.  2015; Pennebaker, Boyd, 
et al. 2015). LIWC is a computerised text analysis tool which 
codes text and calculates the percentage of words that fall into 
over 60 linguistic dimensions and word categories, as well as 
providing other output variables (e.g., emotional tone). Each 
LIWC word subcategory comprises a dictionary of words, de-
veloped and refined by human judges using a robust process 
outlined by Pennebaker, Booth, et  al.  (2015), Pennebaker, 
Boyd, et al. (2015). Since release of the first versions of LIWC 
(Francis  1993; Pennebaker et  al.  2001), studies have found 
the software valid, reliable and superior to other computer-
ised text analysis tools (Alpers et  al.  2005; Pennebaker and 
Francis 1996; Bantum and Owen 2009).

Research using the LIWC illustrates the human tendency to 
use certain types of word in different situations. For instance, 
descriptions of happy events typically include many posi-
tive emotion words and few negative emotion words (Kahn 
et al. 2007). Subcategories of cognitive words like causal and 
insight words are likely to be present in narratives of chal-
lenging situations or experiences (Klein and Boals 2010), and 
uncertainty about a topic tends to induce the use of tentative 
language, with the reverse being true for topics about which 
the speaker has certainty (Pasupathi  2007). For a compre-
hensive review of the various word categories included in the 
LIWC, see Tausczik and Pennebaker  (2010). Thus, coding 
texts based on the various LIWC dimensions can reveal valu-
able information about a speaker. Previous studies have used 
LIWC to explore factors within chronic pain including pain 
acceptance (Kim et  al.  2021), pain catastrophising (Langer 
et al. 2016), and, in adolescents, future perceptions (Nimbley 
et al. 2021).

Prior to coding, all responses were anonymised, all pertinent 
spelling mistakes corrected, and all duplicate words removed. 
As the LIWC software codes and categorises words and word 
stems via their spelling, it was important to correct obviously 
misspelled words to ensure that all relevant words were in-
cluded in appropriate coding categories (Pennebaker, Booth, 
et al. 2015; Pennebaker, Boyd, et al. 2015). A total of 41 words 
were altered/removed (if repeated); 0.25% total CRPS parent 
responses, 0.18% total pain-free parent responses; for exam-
ple ‘sufffered’ was altered to ‘suffered’ and ‘struggeling’ was 
altered to ‘struggling’.

Responses were coded according to 14 of the LIWC's dimen-
sions (see Table  2) falling under the broader categories of 
affective, social and cognitive words. LIWC's ascribed emo-
tional tone score was also of interest. Emotional tone and the 
affective and social categories were selected for inclusion as 
the literature indicates a clear impact of CRPS, and chronic 
pain more broadly, within psychological (Soltani et al. 2019) 
and social (Wakefield et al. 2018) domains. The cognitive pro-
cesses categories were selected for inclusion as it was antic-
ipated that parents of adolescents with CRPS may undergo 
different cognitive processing during consideration of their 
child's future as a result of challenging past experiences re-
lated to their child's pain condition.

Within the affective processes category, words pertaining to 
positive emotion, negative emotion, anxiety, anger and sad-
ness were coded. Within the social category, words pertaining 
to friends and family were coded. Lastly, within the cognitive 

TABLE 2    |    LIWC categories and subcategories relevant to the 
current study.

Category Definition Examples

Emotional tone The proportion of 
positive emotion 

vs. negative 
emotion words

Affective processes Words with an 
emotional content

Happy, cried 
and proud

Positive emotion Words expressing 
positive emotion

Love and 
good

Negative emotion Words expressing 
negative emotion

Hurt, pain 
and prejudice

Anxiety Words expressing 
feelings of anxiety

Worried 
and fearful

Anger Words expressing 
feelings of anger

Hate, fight 
and annoyed

Sadness Words expressing 
feelings of 

sadness

Crying, grief 
and sad

Social processes Words pertaining 
to friends, family

Mate, talk 
and child

Family Words pertaining 
to family

Daughter 
and dad

Friends Words pertaining 
to friendships

Friends and 
buddy

Cognitive processes Words pertaining 
to thoughts 

or beliefs

Cause, know 
and ought

Insight Words pertaining 
to reflection

Learned, 
acceptance

Causation Words pertaining 
to causal 

relationships

Because 
and effect

Discrepancy Words related to 
differences, lack 

of similarities

Should and 
couldn't

Tentative Words pertaining 
to hesitation

Maybe and 
perhaps

Certainty Words pertaining 
to conviction, 
assuredness

Always 
and never

Differentiation Words pertaining 
to distinguishing 
between things

Hasn't, but 
and actually

Note: Adapted from Nimbley et al. (2021).
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category, words indicative of insight, causation, discrepancy, 
tentativeness, certainty and differentiation were coded.

To address the potential influence of negations (e.g., not, with-
out) on LIWC word counts, the authors analysed a random sam-
ple of 20 stories: 10 from parents of adolescents with CRPS and 
10 from parents of pain free adolescents. All instances of nega-
tion within these narratives were identified, and a comprehen-
sive list is provided in File S1. Excluding the instance of ‘may or 
may not’, where the negations balanced each other out, a total 
of 6 negations were identified across the 20 stories. This sug-
gests that negation was not a significant confounding factor in 
this study.

2.5   |   Data Analysis

Following the coding of the story completion responses, data 
analysis was conducted using SPSS. Descriptive analyses 
(means, standard deviations, minimum and maximum) were 
conducted for each dependent variable. An independent samples 
t-test was completed to ascertain whether the adolescent popu-
lations differed significantly in terms of age, and a chi-square 
explored gender differences across both adolescent and parent 
groups. Next, hierarchical linear regressions were performed 
for each dependent variable. Adolescent age and gender were 
entered into the first step, and group was entered into the sec-
ond step, allowing us to identify the distinct influence of group 
membership on use of the word categories and on emotional 
tone score. Variables of adolescent gender and adolescent age 
(whom the parents were writing their story about) were included 
based on literature indicating these factors are associated with 
the prevalence (Huguet and Miró 2008) and impact of adoles-
cent chronic pain on both the adolescent themselves (Nilsson 
et al. 2009) and their parents (Eccleston et al. 2004).

3   |   Results

Among the parental groups (adolescent CRPS versus pain-free 
adolescents), there were significant differences in terms of the 
ages and gender of the adolescents whom the parents were writ-
ing about. Overall, adolescents without chronic pain were older 
(mean age 19.96 years vs. 17.40 years) and more likely to identify 
as male (56% vs. 27%) than adolescents with CRPS. Further, par-
ents of adolescents with CRPS were more likely to be mothers 
than parents of adolescents without CRPS (91% vs. 86%).

An independent samples t-test was completed to determine 
whether there was a significant age difference between ado-
lescents with CRPS (17.40, SD = 3.04) and adolescents without 
chronic pain (M = 19.86, SD = 3.45). Levene's test for equality of 
variances indicated that the assumption of homogeneity of vari-
ance was met, F (1, 93) = 1.109, p = 0.295. Findings showed that 
adolescents without chronic pain were significantly older than 
adolescents with CRPS, t(93) = −3.558, p = 0.001.

A chi-square test was conducted to explore gender differences 
across the adolescent populations. Findings showed that there 
was a significant relationship between gender and group mem-
bership (χ(1, N = 95) = 8.36, p = 0.004). There were more females 

than males in the CRPS group (33 vs. 12) whereas the pain-free 
group had a more balanced distribution (28 males vs. 22 females).

A chi-square test was conducted to examine the relationship be-
tween parent gender and group membership. The results indi-
cated that there was no association between parent gender and 
group membership (χ(1, N = 95) = 0.54, p = 0.462).

Independent samples t-tests were completed to ascertain 
whether groups differed significantly in their use of the different 
word categories. t-Tests identified that the parent groups used 
significantly different numbers of the following word categories: 
emotional tone, negative emotion, anxiety, anger, family, friends 
and certainty words. For overall the word categories emotional 
tone, negative emotion, anger and certainty the assumption of 
homogeneity of variance was not met (F(1, 93) = 6.67–36.75, all 
p's < 0.05), while for anxiety, family and friends word categories 
the assumption of homogeneity of variance was met (F(1, 93) 
=0.17–3.191, all p's > 0.05). Responses of parents of adolescents 
in the pain-free group had a significantly higher prevalence of 
emotional tone (t(83.382) = −3.098, p = 0.001, d = −0.645, 95% 
CI [−1.056, −0.230]), family words (t(93) = −2.276, p = 0.025, 
d = −0.468, 95% CI [−0.875, −0.058]), and friends words 
(t(93) = −2.093, p = 0.20, d = −0.430, 95% CI [−0.836, −0.022]) 
than those of parents of adolescents with CRPS. On the other 
hand, parents of adolescents with CRPS used significantly 
more negative emotion words (t(64.913) = 5.615, p = 0.000, 
d = 1.189, 95% CI [0.749, 1.624]), anxiety (t(93) = 1.693, p = 0.047, 
d = 0.348, 95% CI [−0.059, 0.753]), anger (t(48.966) = 2.939, 
p = 0.003, d = 0.633, 95% CI [0.218, 1.044]) and certainty words 
(t(68.377) = 2.642, p = 0.001, d = 0.558, 95% CI [0.146, 0.967]) 
than parents of pain free adolescence. Anger words than parents 
of adolescents without pain. No significant group differences 
were found for the remaining word categories (positive emotion, 
sadness, insight, causation, discrepancy and tentative). A sum-
mary of descriptive statistics is provided in Table 3.

Hierarchical linear regressions were conducted to explore 
whether group can explain a significant amount of variance in 
use of our selected word categories. As some tests violated ho-
moscedasticity assumptions, all tests were bootstrapped (1000 
samples). The variance inflation factor was 1.24, suggesting 
there were no issues of multicollinearity.

The combined variables of adolescent age and gender explained 
a significant amount of variance in use of family words only 
(F(2, 92) = 3.24, R2 change = 0.07, p = 0.044). Closer inspection 
revealed that adolescent age significantly predicted use of fam-
ily words (B = 0.083, SE = 0.035, β = 0.240, t(92) = 2.37, p = 0.020), 
that is, higher adolescent age was associated with higher use of 
family words. Adolescent gender did not significantly contribute 
to the model.

With regard to affective dimensions, there was no significant dif-
ference for use of positive emotion, anxiety, or sadness words be-
tween the groups. However, significant differences were found 
for use of negative emotion (F(3, 91) = 11.52, R2 change = 0.26, 
p < 0.001) and anger (F(3, 91) = 3.18, R2 change = 0.09, p = 0.028) 
words, with parents of adolescents with CRPS using more of 
both word categories. Group membership was also signifi-
cantly associated with emotional tone score (F(3, 91) = 6.38, R2 
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TABLE 3    |    Descriptive statistics (average % of words, standard deviation, minimum and maximum) of differences between LIWC categories and 
subcategories for parents of adolescents with CRPS and parents of pain-free adolescents.

Category/subcategory Average % SD Minimum Maximum

Emotional tone

CRPS 62.19** 30.20 5.11 99.00

Pain free 79.59** 23.73 12.51 99.00

Total 71.35 28.22

Positive emotion

CRPS 4.21 1.68 1.12 8.82

Pain free 4.50 2.13 0.56 10.14

Total 4.36 1.92

Negative emotion

CRPS 1.95** 1.37 0.00 4.97

Pain free 0.67** 0.72 0.00 2.50

Total 1.27 1.25

Anxiety

CRPS 0.39* 0.53 0.00 2.46

Pain free 0.23* 0.41 0.00 1.85

Total 0.31 0.48

Anger

CRPS 0.25** 0.48 0.00 2.20

Pain free 0.03** 0.12 0.00 0.51

Total 0.13 0.36

Sadness

CRPS 0.27 0.42 0.00 1.57

Pain free 0.18 0.35 0.00 1.65

Total 0.22 0.38

Family

CRPS 0.70* 0.82 0.00 3.53

Pain free 1.26* 1.43 0.00 8.47

Total 0.99 1.21

Friends

CRPS 0.66* 0.65 0.00 2.70

Pain free 0.98* 0.78 0.00 3.70

Total 0.83 0.74

Insight

CRPS 2.21 1.37 0.00 6.11

Pain free 1.77 1.37 0.00 5.08

Total 1.98 1.38

Causation

(Continues)
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change = 0.16, p < 0.001). The average emotional tone score of 
parents in the pain-free group was higher than that of parents in 
the CRPS group, indicating that parents in the pain-free group 
used more words indicative of positive emotion compared with 
use of words indicative of negative emotion.

With regard to social dimensions, significant differences were 
found for use of friends words (F(3, 91) = 4.02, R2 change = 0.06, 
p = 0.01), with parents of pain-free adolescents using more 
words pertaining to friends. No significant group differences 
were found for use of words pertaining to family.

With regard to cognitive dimensions, parents of adolescents with 
CRPS were found to use significantly more words pertaining to 
certainty than parents of adolescents in the pain free group (F(3, 
91) = (2.49), R2 change = 0.06, p = 0.19). No significant group dif-
ferences were found for any of the other cognitive dimensions 
(insight, causation, discrepancy, tentative and differentiation) 
(Table 4).

4   |   Discussion

Using linguistic software, our study explored differences in 
language used by parents of adolescents with CRPS and par-
ents of adolescents who were pain free when describing their 

adolescent's future. Broadly, consistent with our hypotheses, 
future-focused responses of parents of adolescents with CRPS 
included a higher proportion of negative emotion and anger 
words and had a lower emotional tone score (i.e., were more neg-
ative) than parents of adolescents who were pain-free. Parents 
of adolescents with CRPS also used fewer friends words in their 
description of their adolescent's future, although in contrast to 
our hypothesis, no significant differences were found in use of 
family words. Also inconsistent with our hypothesis was our 
finding that parents of adolescents with CRPS used significantly 
more words pertaining to certainty than parents of adolescents 
without pain. No significant group differences were observed for 
the remaining cognitive processes subcategories.

These findings provide novel understandings of parental per-
ceptions concerning their adolescent's transition to adulthood 
in the context of CRPS. To our knowledge, this is the first study 
to use the LIWC with a participant sample of parents of ado-
lescents with CRPS, or chronic pain more broadly, and also the 
first study to compare future perceptions of parents of adoles-
cents with and without chronic pain. This research builds on 
the findings of our earlier study (Nimbley et al. 2021) which ex-
plored adolescent future perceptions in the context of CRPS, by 
contributing to our understanding of how parents specifically 
think about their adolescent's future in the context of this pain 
condition.

Category/subcategory Average % SD Minimum Maximum

CRPS 1.42 1.02 0.00 3.92

Pain free 1.10 0.95 0.00 3.81

Total 1.25 0.99

Discrepancy

CRPS 1.58 1.25 0.00 5.14

Pain free 1.44 1.44 0.00 5.56

Total 1.51 1.35

Tentative

CRPS 2.43 1.59 0.50 6.33

Pain free 2.86 2.16 0.00 8.64

Total 2.68 1.91

Certainty

CRPS 1.43** 1.14 0.00 5.15

Pain free 0.92** 0.65 0.00 2.86

Total 1.16 0.95

Differentiation

CRPS 3.08 1.33 0.89 6.08

Pain free 2.84 1.83 0.00 7.14

Total 2.95 1.61

Note: *p < 0.05 and **p < 0.01 indicate statistically significant differences in word use between the two participant groups.

TABLE 3    |    (Continued)
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TABLE 4    |    Results of hierarchical linear regression analyses of parent group and LIWC dimensions.

Step b 95% CI R2 change Adjusted R2

Emotional tone 1 Adolescent age
Adolescent gender

−1.92*
10.49

−3.42, −0.54
−0.74, 22.25

0.01** −0.01

2 Group 25.11** 13.70, 35.18 0.16 0.15**

Positive emotion 1 Adolescent age
Adolescent gender

−0.07
0.53

−0.17, 0.42
−0.29, 1.42

0.02 −0.01

2 Group 0.61 −0.21, 1.39 0.02 0

Negative emotion 1 Adolescent age
Adolescent gender

0.02
−0.23

−0.04, 0.08
−0.72, 0.26

0.02 0

2 Group −1.4** −1.87, −0.94 0.26** 0.25**

Anxiety 1 Adolescent age
Adolescent gender

0.01
−0.01

−0.02, 0.04
−0.21, 0.19

0 −0.02

2 Group −0.18 −0.36, −0.01 0.03 0

Anger 1 Adolescent age
Adolescent gender

0
−0.03

−0.02, 0.02
−0.19, 0.11

0.10 −0.01

2 Group −0.23* −0.4, −0.09 0.09* 0.07*

Sadness 1 Adolescent age
Adolescent gender

0
−0.04

−0.02, 0.02
−0.2, 0.12

0.01 −0.02

2 Group −0.9 −0.24, 0.05 0.01 −0.02

Family 1 Adolescent age
Adolescent gender

0.07
−0.08

−0.01, 0.13
−0.63, 0.39

0.07* 0.05*

2 Group 0.37 −0.09, 0.90 0.02 0.06

Friends 1 Adolescent age
Adolescent gender

0.01
0.41

−0.03, 0.05
0.09, 0.70

0.06 0.04

2 Group 0.41* 0.07, 0.73 0.06* 0.09*

Insight 1 Adolescent age
Adolescent gender

0.01
0

−0.07, 0.09
−0.50, 0.55

0 −0.02

2 Group −0.48 −1.01, 0.10 0.02 −0.01

Causation 1 Adolescent age
Adolescent gender

0.01
−0.09

−0.05, 0.08
−0.53, 0.36

0 −0.02

2 Group −0.38 −0.89, 0.13 0.03 0

Discrepancy 1 Adolescent age
Adolescent gender

0.01
0.22

−0.07, 0.07
−0.32, 0.80

0.01 −0.01

2 Group −0.10 −0.69, 0.51 0 −0.02

Tentative 1 Adolescent age
Adolescent gender

−0.07
0.49

−0.19, 0.05
−0.33, 1.32

0.01 −0.01

2 Group 0.74 −0.10, 1.61 0.03 0.01

Certainty 1 Adolescent age
Adolescent gender

−0.01
−0.07

−0.06, 0.05
−0.51, 0.37

0.02 0

2 Group −0.51* −0.97, −0.07 0.06* 0.05*

Differentiation 1 Adolescent age
Adolescent gender

0.02
0

−0.08, 0.12
−0.71, 0.73

0 −0.02

2 Group −0.29 −0.89, 0.35 0.01 −0.03

Note: b and CIs from the last step in the analyses are displayed.
*p < 0.05. 
**p < 0.01. 
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Congruent with Nimbley et al.'s (2021) findings that adolescents 
with CRPS used significantly more negative emotion and anger 
words than adolescents without CRPS, we identified identical 
findings for parents of adolescents with CRPS. Use of words 
reflecting positive emotion did not significantly differ between 
groups (CRPS versus pain-free), indicating that parents had 
similar expectations of positive experiences or emotions within 
their child's future. Consequently, the significant difference 
found in overall emotional tone between groups in this study 
is driven by the difference in use of negative emotion words. 
Together these findings indicate that parents of adolescents 
with CRPS anticipated similar levels of positive experiences, but 
greater challenges than parents of pain-free adolescents. Our 
findings suggest that some individuals maintain a high quality 
of life despite chronic pain (Parsons et  al.  2022). This finding 
may enhance our understanding of how parents perceive their 
adolescent's future with CRPS. Prior research links hopeful 
future expectations in adolescents with chronic pain to better 
outcomes (Schmid and Lopez 2011; McDade et al. 2011), but the 
role of parental expectations and their impact on adolescent out-
comes remains unclear.

Despite evidence of heightened anxiety in parents of children 
with chronic pain (Campo et al. 2007), we found no difference 
in parental use of anxiety words between CRPS and pain-free 
groups. This may be because adolescence itself is a universally 
stressful period for parents (Koning et al. 2013), leading to simi-
lar anxiety levels across groups.

Aligning with the findings of Nimbley et al. (2021) but contrary 
to our hypothesis, we found no significant group differences in 
family word use. Together with our finding of no significant 
group differences in the use of anxiety words, these findings 
could reflect optimism on behalf of parents of adolescents with 
CRPS that they will recover from their pain condition and lead 
a ‘normal’ life.

Parents of adolescents with CRPS used fewer friend-related 
words than parents of pain-free adolescents, aligning with our 
prediction and supporting evidence of peer difficulties in ado-
lescents with chronic pain (Van Alboom et al. 2022; Forgeron 
et al. 2013). However, this finding is incongruent with Nimbley 
et al. (2021) work which found no significant difference in the 
number of friends words used between adolescents with CRPS 
and adolescents who were pain-free.

Differences between parental and adolescent perspectives have 
also been identified in other studies, with Peeters et al.  (2014) 
identifying more positive future perceptions of adolescents with 
long term conditions compared with parent perceptions in some 
social contexts. Peeters et al.  (2014) describe this difference as 
the ‘proxy problem’, referencing the discrepancy that can exist 
between young people's self-reported health-related quality of 
life (HRQOL), and parent-proxy reports. Combined with our 
findings, parents may overestimate the negative current and fu-
ture impacts of chronic pain on their children (Vetter et al. 2012).

Our finding of no differences in the use of insight, causation, 
discrepancy, tentative, or differentiation words does not support 
our hypotheses and partially contradicts Nimbley et al. (2021), 
who found that adolescents with CRPS used more insight and 

discrepancy words when describing their imagined future than 
those without chronic pain. Overall, these findings indicate that 
the parent groups engaged in similar levels of cognitive process-
ing, suggesting that parents may exhibit similar consideration 
of, or worrying about, their children's future, regardless of cir-
cumstances. However, our finding that parents of adolescents 
with CRPS used more words pertaining to certainty contradicts 
our hypothesis, and literature reporting high levels of uncer-
tainty faced by parents of adolescents living with chronic pain 
(Le et al. 2019). This finding may reflect efforts on behalf of this 
parent group to resolve or even deflect from any uncertainty 
they do feel in relation to their adolescent's future. Alternatively, 
when viewed in conjunction with the difference in use of words 
pertaining to negative emotions and friends, this finding could 
indicate a sense of resignation on the part of this parent group. 
Future research could explore this further, including the poten-
tial impact of time since diagnosis.

It is possible that our study task may have masked cognitive pro-
cessing indicators like pauses and hesitations that are typically 
picked up in speech. Given research indicates additional chal-
lenges in the context of parenting a child with CRPS, further 
research should continue to explore whether these parents do 
indeed demonstrate different cognitive processing than parents 
of adolescents without chronic pain.

The present study does of course have limitations. First, the 
LIWC analyses texts according to pre-determined dictionaries, 
which means that contextual clues are not considered (Pilny 
et al. 2019). It is therefore not possible to determine the valence 
of words (e.g., ‘my child will be happy’ vs. ‘my child will not 
be happy’). Future research should consider taking a mixed-
methods approach, maintaining the ability to find objective 
differences in language whilst being able to explore these differ-
ences further qualitatively. Second, numerous factors influence 
the paediatric chronic pain experience and the future expec-
tations of parents of adolescents. Including such factors in our 
analysis would have strengthened the conclusions to be drawn 
from our research. For example, Bujnowska et al. (2019) showed 
that parental education influenced the amount of future anxiety 
reported by mothers of children with developmental disabilities. 
Another likely relevant factor is socioeconomic status, which 
is both associated with risk of developing chronic pain (Prego-
Domínguez et al. 2021) and parental expectations in the broader 
adolescent population (O'Donnell et al. 2022).

Additionally, we did not ask participants about either their own 
ethnicity or the ethnicity of their child. Our recruitment strat-
egy may also be considered a limitation; we recruited parents of 
adolescents with CRPS via internet forums and CRPS groups. 
This focus could affect the generalisability of our findings to 
those not actively engaging with such platforms. Furthermore, 
parents of adolescents with CRPS answered demographic ques-
tions, including one about their adolescent's pain, before the 
story completion task, potentially priming them to consider pain 
in their responses. Finally, we did not ask participants to specify 
whether their child was diagnosed with type 1 or type 2 CRPS, 
which may affect the generalisability of our findings to those in 
either population subgroups. Future research could investigate 
whether parental expectations of adolescents with chronic pain 
are influenced by the parents' own experiences with chronic 
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pain. Additionally, studies should aim to include adolescent 
comparison groups that are more closely matched in age than 
those used in the current study.

The current study provides evidence of differences between the 
future expectations of parents of adolescents with CRPS and 
those of pain-free adolescents. This finding is clinically import-
ant as it highlights the need to consider parental expectations 
as a significant factor in the management of adolescent chronic 
pain. While existing research has primarily focused on paren-
tal immediate cognitive and behavioural responses to pain, this 
study suggests that addressing parental expectations and aspi-
rations for their adolescent could serve as an effective target for 
intervention.

Future research should explore how these expectations influ-
ence adolescent outcomes such as emotional wellbeing, pain 
management and quality of life, potentially mediated by pa-
rental cognitive and behavioural responses. Longitudinal stud-
ies should assess changes in expectations over time and their 
impact on short-term outcomes like school attendance, social 
connectedness and academic performance, which contribute to 
long-term wellbeing. By linking parental expectations to specific 
adolescent outcomes, future research can inform targeted strat-
egies to enhance the wellbeing of adolescents with chronic pain.

5   |   Conclusion

Despite the important role that parents play in their adolescent's 
pain experience, little research has explored the role of parental 
expectations of their adolescent's future. This study sought to 
identify differences in the future-focused expectations of par-
ents of adolescents with CRPS and parents of pain-free adoles-
cents. Differences found in terms of participants' use of negative 
emotion, anger, certainty and friends words, as well as the over-
all emotional tone of their responses, point to the importance 
of exploring and targeting parental expectations of their child's 
transition to adulthood in the context of chronic pain. Future 
studies could employ a mixed methods approach to explore dif-
ferences in expectations in more depth.
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