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Introduction and aims: Chronic pain and symptoms of insomnia affect large
numbers of adolescents and early interventions are prioritized. The aim of the
current study was to evaluate potential secondary effects of the intervention,
Help Overcoming Pain Early (HOPE), on symptoms of insomnia and self-rated
health.
Methods: The study included non-randomized aggregated data from the active
and control conditions in a previously conducted randomized controlled trial
evaluating the efficacy of HOPE, after the participants in the control condition
also had received the intervention. Symptoms of insomnia were assessed with
the Minimal Insomnia Symptom Scale and self-rated health was assessed with
one item, at the start of the intervention, post intervention, and at a six-month
follow-up. Baseline variables included age, gender, pain localization, pain
impact, school absence and symptoms of depression (assessed with the Center
for Epidemiological Studies Depression Scale for Children). Inferential analyzes
were performed using Linear Mixed Models (LMM). Effect sizes were evaluated
by calculating Cohen’s d.
Results: There were statistically significant improvements in symptoms of insomnia
at the six-month follow-up, and statistically significant improvements in self-rated
health at the end of the intervention and at the six-month follow-up. Effect sizes
were small across outcomes and assessments.
Discussion and conclusion: Results illustrated significant but small improvements
in symptoms of insomnia and self-rated health in adolescents with chronic pain
following the HOPE intervention. Although caution is needed when assessing
the findings, results illustrate the potential utility of an accessible brief early
intervention in a school context.
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1. Introduction

Chronic pain and symptoms of insomnia affect large numbers

of adolescents (1, 2). In addition to disturbed sleep, one study

showed that approximately half of the adolescents with chronic

pain also had impaired daily functioning (e.g., restricted ability

to attend school, spend time with friends, participate in hobbies)

as a consequence of their pain (1). As sleep is a critical aspect of

health and well-being for adolescents with chronic pain (3),

potentially, brief interventions provided in a school setting

addressing these issues may comprise early effective and

accessible treatment avenues for these adolescents.

Symptoms of insomnia include a non-satisfactory quantity or

quality of sleep, persisting for a considerable time, including

difficulties falling asleep, staying asleep, and/or early awakenings

(4). Lack of sleep below the recommended eight to ten hours of

sleep for adolescents may affect health and well-being (5) and

negative consequences of prolonged periods of poor sleep include

increased irritability, impaired executive functioning (6) and

attention, lack of motivation, and frequently co-occurs with

anxiety and depression (7). Results from a critical review

summarizing the interrelationship of sleep and chronic pain in

adolescents showed that more than 50% of participants reported

sleep deficiencies, including difficulties falling asleep, maintaining

sleep, feeling rested, and sleeping for an adequate duration (2).

Oftentimes the relationship between chronic pain and

symptoms of insomnia is bidirectional (2, 8), meaning that pain

may negatively influence sleep, but also, that poor sleep may

negatively influence the experience of pain, indicating that

effective pain management may need to address both pain and

insomnia (2, 9). Notably, results from studies that have

investigated the bidirectional effects of sleep and pain, suggest

stronger support for sleep difficulties having a negative effect on

chronic pain (2).

As adolescents spend a considerable amount of time in a school

context, interventions provided in a school health care setting may

be an effective way of reaching those in need. Also, in Scandinavia,

school nurses are commonly the first line of health care, providing

them with an opportunity to offer early health promoting

interventions for adolescents (11), before the introduction of

specific interventions provided in primary and tertiary care

settings. However, school nurses express that they often lack

adequate skills and conditions to provide interventions for

adolescents experiencing chronic pain (10, 12). Taking the above

into account, we see the development and evaluation of early

interventions for adolescents affected by pain and related

difficulties such as insomnia as a prioritized area. Thus, Help

Overcoming Pain Early (HOPE) was developed, an intervention

that could be provided by school nurses to support adolescents

who seek support for their chronic pain (13). HOPE comprised

four sessions provided in the schools by the school nurses. Based

on a person-centred approach and a co-created health plan, the

relationship between stress, pain and associated problems were

discussed and strategies to manage pain, stress and sleep

problems were explored (13). In a previously conducted

randomized controlled trial (RCT), we evaluated the efficacy of
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HOPE, in comparison with a wait list condition, but found no

effect on the primary outcome self-efficacy in daily activities (15).

However, post-hoc analyses based on data from this study

illustrated tentative effects of the intervention on the primary

outcome for a subgroup of participants, adolescents in secondary

school (15). At the end of the intervention in this previous study,

adolescents in the waitlist condition were also provided the

HOPE intervention. In the current study we aimed to evaluate

the potential effects of HOPE on secondary outcomes, for all

adolescents who received the intervention. These outcomes

included symptoms of insomnia and self-rated-health. Self-rated-

health was included given the importance of this factor as a

determinant for illness and mortality, and the cause for concern

as to the ability for adolescents to achieve their full health

potential (16, 17). It is also worth noting that we did not

conduct any follow-ups in our previous study (15), meaning that

we may not have captured change that required more time to

manifest. This aspect provided an additional rationale for

conducting the current study, aiming to assess change over a

more extended period of time.
2. Material and methods

2.1. Procedure

The current study comprises secondary analyses of data

collected in conjunction with the RCT evaluating the efficacy of

the HOPE intervention (15). In the present study we used data

for all participants, i.e., including participants from the waitlist

condition, after they had received the HOPE intervention. This

means that we collapsed the previously randomized conditions,

into one group of participants. Outcome measures were assessed

at the start of the current study, post intervention and at follow-

up six months after the end of the intervention. Participants

were recruited and received the intervention between August

2016 and October 2018. Participants allocated to the waitlist

condition received the HOPE intervention following post-

assessment, and the final session of the intervention took place

in May 2019.
2.2. Participants

The recruitment process, eligibility, as well as inclusion and

exclusion criteria have been presented in detail in the article

dealing with the findings from the previous study (15) and is

thus briefly covered here. School nurses in 16 schools (private

and public) were responsible for recruitment. The schools were

situated in several geographical locations in 10 communities of

varying sizes and socio-economic contexts. Eligible participants

were students in secondary and upper secondary school, who

had experienced pain for at least three months.

Inclusion criteria were: Pain, stress during two of the three last

pain episodes of pain, rating at least 1 on the 6-point Verbal Rating

Scale for Stress (VRSS), ranging from 0 to 5 (0 = no stress at all; 5 =
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worst stress) (18). Exclusion criteria were: Inability to speak and

understand Swedish; concurrent participation in a conflicting

study; and cognitive impairment. The study was conducted in

accordance with the World Medical Association’s Declaration of

Helsinki (19) and received ethical approval from the Regional

Ethics Review Board in Gothenburg (Registration number 172-

16). The study was registered in Trials.gov Identifier as

NCT02944786. Adolescents, as well as guardians of adolescents

younger than 15 years of age, provided informed written consent

to participate in the study.
2.3. The intervention—HOPE

The intervention has been described in more detail elsewhere

(12, 15, 20, 21), but is briefly outlined below. HOPE was based

on a collaborative approach involving end-users in the design

process (22) and the content of the intervention was framed

within a person-centred care framework. The school nurses

underwent a one-day training program including lectures, written

material and films on person-centred care, gender perspectives,

neurophysiology and practical pain-, stress- and sleep-

management strategies. The school nurses provided the

intervention in the schools in four individual sessions, aiming to

improve the adolescents’ understanding of problems associated

with chronic pain, such as symptoms of insomnia, and to help

them finding personally adapted strategies to manage such

problems. The intervention comprised two main activities.

Firstly, it included the formulation of a person-centred health

plan in which individual goals were set. Secondly, it included an

educational component aiming to explain the relationship

between stress, pain and associated problems based on a

biopsychosocial perspective. This part also included personally

adapted ways to manage pain, stress and sleep problems and

included strategies for achieving structure, activity balance

and recuperation, through for example physical activity and

relaxation exercises. The school nurse’s educational material

regarding sleep included specific areas to be addressed in

conversations with adolescents when discussing sleep problems.

These included identifying factors that facilitate sleep such as

adequate room temperature, a sufficiently quiet and darkened

room and minimizing screen time and smartphone activity in

conjunction to bedtime. In addition, information was provided

on how napping, physical activity, food intake and certain

medications affect sleep. Lastly strategies, such as relaxation

techniques, were promoted to more effectively address evening

and night time stress, worry and anxiety.
2.4. Background and outcome variables

Self-reported background variables included age, gender, pain

intensity, pain localization, pain impact (i.e., how pain affected

the adolescents), school absence and symptoms of depression.

Pain intensity was assessed using a numeric rating scale (NRS) in

which the adolescents rated the intensity of the most dominant
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pain on a scale from 0 (“No pain”) to 10 (“Worst pain possible”)

(23). Pain impact was assessed with the question: “How does all

the pain affect you?”. The question was rated on a 4-point scale

including the options: 0 = not at all; 1 = a little; 2 = quite a lot;

and 3 = a lot (13). To assess depression, we used the Center for

Epidemiological Studies Depression Scale for Children (CES-DC)

(24). The CES-DC consists of 20 items and item responses range

from 0 to 3 and include the alternatives: (0) Not at all; (1) A

little; (2) Some; and (3) A lot. Responses on individual items are

summed together to determine a total score that can range from

0 to 60, and higher scores indicate a higher degree of depressive

symptoms. The questionnaire has been validated in a number of

studies, and results indicate adequate evidence of reliability,

internal consistency and concurrent validity for adolescents

(24–26). The outcome variables, symptoms of insomnia and self-

rated health, were assessed using self-report questionnaires, and

these are detailed further below.

2.4.1. Insomnia
The Minimal Insomnia Symptom Scale (MISS) was used to

assess symptoms of insomnia (27). MISS is a three-item

questionnaire aiming to assess key symptoms of insomnia: (1)

Problems falling asleep at night; (2) night awakenings; and (3)

unrefreshing sleep (28). Each item has five response alternatives

as to the severity of the symptoms: None; minor; moderate;

severe; and very severe problems. Items are scored from 0 to 4

respectively. Hence, the total score ranges from 0 to 12 points,

higher scores indicating more severe insomnia symptoms. Results

from a previous study investigating the questionnaire’s

measurements properties in a sample of adolescents found

general support that MISS had good fit to the Rasch model they

used (29). Based on their analyses, these authors suggest a cut-off

score of ≥6 for identifying insomnia in adolescents using MISS

(29). This cut-off score was also suggested in another study

including adults (27). Additionally, this study also showed that

MISS was able to distinguish subjects with clinical insomnia

according to ICD-10 research criteria and that test-retest

reliability was found to be adequate, as shown by an ICC

coefficient of 0.79 (27). In the current study we used the above

suggested cut-off score, i.e., a total score on MISS ≥6, to identify

insomnia among participants.

2.4.2. Self-rated health
Health (Self-Rated Health: SRH) was evaluated using the single

item: “How do you rate your general health?”. Possible responses

range from 0 to 4 and include the alternatives: (0) Very poor; (1)

poor; (2) neither good nor poor; (3) good; and (4) very good.

Thus, higher scores indicate greater self-rated health. SRH is

repeatedly used in research assessing overall subjective perception

of health. A number of studies with adult participants have

evaluated different aspects of validity of single-item SRH-

measures, providing support for criterion validity by means of

expected associations with BMI, physical exercise and frequency

of drinking alcohol (30), and strong predictive validity in regard

to mortality (31), health care utilization (32), and morbidity (33).

For adolescents, SRH has been shown to be a relatively stable
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construct during adolescence, and corresponds as expected and

consistently with a lack of general well-being, disability,

healthcare attendance and health-compromising behavior (34).
2.5. Analytic procedure

Inferential analyses were performed using Linear Mixed

Models (LMM). Under the assumption that data were missing

for ignorable non-random reasons, Maximum Likelihood (ML)

estimation was used to model parameters and standard errors

across the three time points, based on all participants who

provided at least one valid assessment for the dependent

variables (i.e., intention-to-treat analysis). Assumptions of

normality were tested by evaluating deviations from the normal

distribution of the residuals in the model. Time was included as

a factor (and not a covariate) to better manage the non-linearity

of data across the assessment points. Both models controlled for

the schools the participants attended, age, gender baseline

symptoms of depression and the baseline levels of the specific

outcome being analyzed (MISS and SRH). Furthermore, post-hoc

tests (F-tests) were performed to evaluate the effect of the

intervention based on pairwise comparisons of the estimated

marginal means using Bonferroni correction. Within-group effect

sizes were calculated according to Cohen (35), based on change-

scores (pre- to post- and follow-up-assessment) and estimates

and standard errors (SEs) from the mixed-model output. Effect-

sizes (d) were categorized as small (d≈ 0.20 to <0.50), medium

(d≥ 0.50 to <0.80), and large (d≥ 0.80). All analyses were

performed using IBM SPSS for Mac version 26 (IBM Corp.

Released 2019. Armonk, NY: IBM Corp). Restrictions apply to

the availability of the dataset due to the European General Data

Protection Regulation (GDPR).
3. Results

3.1. Baseline participant characteristics and
questionnaire scores across assessment
points

As regards missing data, 13.3% of the assessments with MISS

were missing at post-assessment and 28.6% of the assessments

were missing at the six-month follow-up. Regarding SRH, 10.2%

of the assessments were missing at post-assessment and at the

six-month follow-up 28.6% were missing. Of the 98 participants

included in the current study (15), 92 (93.9%) participants

completed pre-assessment on both MISS and SRH. Of those that

completed the pre-assessment, 82 (89.1%) participants completed

post-assessments on both outcomes, and at the six-month

follow-up 65 (70.7%) participants completed assessments on both

MISS and SRH. In the mixed model analyses, all participants

with at least one assessment were included in the analyses (MISS,

n = 93 and SRH, n = 94). In total 91 of the participants

completed all four sessions. Of the included participants 76

(79.2%) were girls. The most common singular pain localizations
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were the head (57.7%), abdomen (24.7%) and back (7.2%). As

regards symptoms of insomnia, 54.3% of the included

participants had a MISS-score≥ 6, used as a cut-off for insomnia

in the current study. Please find additional background

characteristics of the participants in Table 1. Observed average

scores for the included outcome variables assessed over time are

presented in Table 2.
3.2. Changes over time in symptoms of
insomnia and self-rated health

There was a significant baseline relationship between depression

(CES-DC) and Insomnia, such that a one-point increase in

depression was associated with an average 0.028-point increase in

insomnia (p = 0.032). Overall, the tests of fixed effects showed

significant improvements over time regarding symptoms of

insomnia assessed with MISS [F(2, 176.574) = 4.165, p = 0.017].

Specifically, based on pairwise comparisons of the estimated

marginal means from the pre-assessment, there was a non-

significant average decrease on MISS of 0.455 points at post

assessment (SE = 0.256; p = 0.232), and a significant average

decrease of 0.779 points at the six-month follow-up (SE = 0.275;

p = 0.15; Figure 1). Calculations of Cohen’s d showed small effect

sizes from pre- to post-assessment (d = 0.21) and pre- to the six-

month follow-up-assessment (d = 0.32).

There was a significant baseline relationship between

depression (CES-DC) and self-rated health, such that a one-point

increase in depression was associated with an average 0.014-point

decrease in self-rated health (p = 0.007). Overall, the tests of fixed

effects showed significant improvements over time [F(2, 186.019)

= 4.998, p = 0.08] on self-rated health (SRH). Specifically, based

on pairwise comparisons of the estimated marginal means from

the pre-assessment from the pre-assessment, there was a

significant average increase of 0.292 points at post-assessment

(SE = 0.101; p = 0.013), and an average increase of 0.255 points at

the six-month follow-up, just at the level of significance (SE =

0.106; p = 050; Figure 1). Calculations of Cohen’s d showed small

effect sizes from pre- to post-assessment (d = 0.30) and pre- to

the six-month follow-up-assessment (d = 0.25). Estimates of the

fixed effects and related test statistics for the models including

MISS and SRH are presented in Table 3. In Table 3, estimates of

the time-invariant predictors represent the average value of the

dependent variable following a one-point increase in the

predictor. The estimate of the time variable, included as a factor,

represents average change in the predictor from the reference

time-point, Time 2 (6-month follow-up) in these analyses.
4. Discussion

Broadly, results showed small significant improvements of

symptoms of insomnia at the six-month follow-up and small

significant improvements in self-rated health across assessments,

providing cautionary promise for an early brief person-centred
frontiersin.org
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TABLE 1 Baseline background characteristics for the participants in the current study.

Variables

Female

n

Male

n

All participants

n
n (%)/

Mean (SD)
n (%)/

Mean (SD)
n (%)/

Mean (SD)
Gendera 76 (78) 22 (22) 98 (100)

Age 16.1 (1.52) 75 17.1 (1.27) 22 16.3 (1.52) 97

Pain intensity 7.4 (1.7) 6.8 (1.47) 7.3 (1.67) 98

Pain localization 75 22 97

Headache 44 (58.7) 12 (54.5) 56 (57.7)

Abdominal pain 21 (28.0) 3 (13.6) 24 (24.7)

Back pain 4 (5.3) 3 (13.6) 7 (7.2)

Other 6 (8.0) 4 (18.2) 10 (10.3)

How does pain affect you?b 76 21 97

Not at all 1 (1.3) 0 1

Little 11 (14.5) 6 (28.6) 17 (17.5)

Quite a lot 37 (48.7) 11 (52.4) 48 (49.5)

A lot 26 (34.2) 4 (19.0) 30 (30.9)

Has pain hindered you from attending classes?b 56 (74.7) 75 18 (85.7) 21 74 (77.1) 96

Symptoms of depression 28.5 (9.63) 74 28.1 (11.62) 22 28.4 (10.06) 96

Symptoms of insomnia (miss-score≥ 6) 40 (54.1) 74 11 (55.0) 20 51 (54.3) 94

The participant numbers vary as different participants failed to provide information across the included variables.
aIn the current study we did not collect information on gender identities other than female or male.
bThe question was asked without specification of a certain timeframe.

TABLE 2 Means and standard deviations for symptoms of insomnia and
self-rated health across assessments.

Assessment point

MISS

n

SRH

nMean (SD) Mean (SD)
Pre-treatment 5.74 (2.80) 94 2.35 (0.77) 96

Post-treatment 5.22 (2.97) 85 2.66 (0.83) 88

6-month follow-up 4.77 (2.60) 70 2.70 (0.92) 70

Variables and questionnaires include: Symptoms of insomnia, MISS, minimal

insomnia symptom scale and self-rated health; SRH, self-rated health.

Wallbing et al. 10.3389/fpain.2023.1264355
intervention delivered by school nurses, including strategies to

manage stress, pain and to improve sleep.

We have not identified any other studies specifically evaluating

the person-centred intervention approach taken here, regarding
FIGURE 1

Estimated marginal means of MISS and SRH across three assessments, with 9
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symptoms of insomnia or self-rated health. This makes it

challenging to situate our tentative findings in relation to

previous research. Thus, we briefly discuss the findings in

relation to cognitive behavioral therapy (CBT), an empirically

supported psychological approach for children and adolescents

with chronic pain (36–38). Notably though, a systematic review

found that sleep was only reported as a treatment outcome in

two studies evaluating CBT for adolescents with chronic pain

(39). Results from one of these two trials implied a significant

but small benefit from CBT on sleep quality compared to a pain

education control condition (40).

The findings in the current study adds to this previous limited

research, and points to the need for further research on the efficacy

of person-centred school-based brief interventions, in regard to

both symptoms of insomnia and self-rated health. As such
5% confidence intervals.
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TABLE 3 The estimates of fixed effects for the models with symptoms of insomnia (MISS) and self-rated health (SRH) as the dependent variables, and the
included predictors.

Variable Parameter Estimate Std. Error

95% confidence interval

Lower Upper

Sig. Bound Bound

Symptoms of insomnia (MISS)
Intercepta 0.080 1.459 0.957 −2.584 3.013

Gender (female) 0.077 0.300 0.799 −0.518 0.671

Gender (male) 0d – – – –

Age −0.039 0.087 0.654 −0.216 0.137

CES DCb 0.028 0.013 0.032 0.002 0.053

MISSc 0.753 0.046 0.000 0.661 0.845

Baseline pain intensity 0.055 0.073 0.451 −0.089 0.198

Time 0 0.779 0.275 0.005 0.237 1.320

Time 1 0.324 0.277 0.244 −0.233 0.871

Time 2 0d – – – –

Self-rated health (SRH)
Intercepta 1.439 0.585 0.016 0.272 2.606

Gender (female) −0.036 0.111 0.750 −0.256 0.185

Gender (male) 0d – – – –

Age 0.033 0.035 0.347 −0.037 0.104

CES DCb −0.014 0.005 0.007 −0.025 −0.004
SRHc 0.497 0.066 0.000 0.366 0.629

Baseline pain intensity −0.015 0.027 0.578 −0.069 0.039

Time 0 −0.255 0.106 0.017 −0.463 −0.046
Time 1 0.037 0.109 0.733 −0.178 0.253

Time 2 0d – – – –

aDependent variables: symptoms of insomnia, MISS, minimal insomnia symptom scale and self-rated health; SRH, self-rated health.
bBaseline levels of symptoms of depression assessed with the CES-DC, center for epidemiological studies depression scale for children.
cBaseline levels of the respective outcome variables: MISS and SRH.
dThe parameter set to zero represents the reference category.
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HOPE may comprise an early avenue of care, provided prior to

interventions in primary and tertiary care settings. We deem this

a relevant approach, as availability of adequate treatment

providers for children and adolescents with chronic pain and

related difficulties such as insomnia, outside urban areas may be

scarce and challenging to access (41). These barriers to access

raises the need to develop and evaluate interventions with broad

reach. In this regard, the current study is a face-to face

alternative in school health, as part of a strategy aiming at broad

access to early interventions for adolescents with chronic pain.

The above being said, in the current study the overall effect

sizes were small, and the significant improvements on symptoms

of insomnia were found at the six-month follow-up, and not at

post-assessment. The small and delayed effects as illustrated by

the results may be the result of a lack of, or too low a dosage of,

specific interventions addressing symptoms of insomnia. In

contrast to CBT-based approaches, that provide systematic

directed interventions to address symptoms of insomnia, the

current approach in HOPE was one of providing advice in a

non-directive manner. In addition to factors more directly related

to the intervention such as content and dosage, the delayed

change could be due to factors outside the intervention.

These aspects highlight the need to take into consideration a

number of limitations with the current study when assessing the

results discussed so far. A core limitation of the study is
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the inability to draw firm causal conclusions as to the effect of

the intervention, due to the non-randomized approach taken

here. This means that results presented here could be the

consequence of factors external to and independent of the

intervention, such as participants receiving support from external

caregivers to address symptoms of insomnia. A related, limitation

has to do with the lack of control of additional control variables,

given the non-randomized approach, an example being data on

the number of participants receiving specific interventions

addressing symptoms of insomnia outside of HOPE. Another

limitation has to do with the systematic loss of participants to

follow-up and the risk that the findings are a function of specific

factors pertaining to that loss of data. For example, it may be the

case that participants that responded poorly to the intervention

did not answer the questionnaires and that results were inflated

as a consequence of that.

Future studies need to identify ways to consolidate and improve

on the approach taken in this study, as well as in our previously

published study (15). Additionally, future intervention studies

should build into their design the ability to investigate processes

of change, that is for whom and under which circumstances

potential changes takes place, i.e., the evaluation of treatment

predictors, moderators and mediators. Avenues to explore could

include the role of symptoms in relation to insomnia and self-

rated-health, such as pain intensity or depression, for which we
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found a baseline correlation with both insomnia and self-rated

health in the current study. Another approach could include

investigating the role of the specific target of the intervention,

self-efficacy, on for example pain related variables, such as pain

intensity or pain impact. Lastly, a qualitative study exploring the

adolescents’ experiences of participating in the HOPE

intervention illustrated that partnership with the school nurse,

was experienced as central in strengthening the adolescent’s own

confidence and ability to deal with chronic pain (42). This

illustrates the potential role of the alliance between the

adolescent and school nurse as a relevant process variable to

explore further.

In conclusion, the results tentatively illustrated small to

moderate significant improvements over time in regard to

symptoms of insomnia and self-rated health following the HOPE

intervention. Although caution is needed when assessing the

findings and further study is warranted, the results illustrate the

potential utility of an accessible brief intervention to address

symptoms of insomnia provided in a school context as an

avenue to provide an early intervention, prior to treatment in

primary and tertiary care settings.
Data availability statement

The datasets presented in this article are not readily available

because the General Data Protection Regulation (GDPR) applies

to the data collected in this study, i.e., any information that

refers to an identified or identifiable natural person. The GDPR

applies in principle to every kind of operation and activity and

regardless of who carries out the processing of this personal data.

It thus applies to companies, associations, organisations,

authorities and private individuals. Requests to access the

datasets should be directed to mike.kemani@regionstockholm.se.
Ethics statement

The study was conducted in accordance with the World

Medical Association’s Declaration of Helsinki (24) and received

Ethical approval from the Regional Ethics Review Board in

Gothenburg (Registration number 172-16). The studies were

conducted in accordance with the local legislation and

institutional requirements. Written informed consent for
Frontiers in Pain Research 07
participation in this study was provided by the participants’ legal

guardians/next of kin.
Author contributions

UW: Conceptualization, Investigation, Project

administration, Writing – original draft, Writing – review &

editing. SN: Conceptualization, Data curation, Funding

acquisition, Investigation, Methodology, Project administration,

Resources, Supervision, Writing – review & editing. ML:

Supervision, Writing – review & editing. HW: Supervision,

Writing – review & editing. MK: Data curation, Formal

analysis, Methodology, Writing – original draft, Writing –

review & editing, Supervision.
Funding

The author(s) declare financial support was received for the

research, authorship, and/or publication of this article.

This work was supported by the Centre for Person-Centred

Care at the University of Gothenburg (GPCC), Sweden. GPCC is

funded by the Swedish Government’s grant for Strategic Research

Areas, Care Sciences (Application to Swedish Research Council

no. 2009–1088) and co-funded by the University of Gothenburg,

Sweden.
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.
Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed

or endorsed by the publisher.
References
1. Haraldstad K, Sørum R, Eide H, Natvig GK, Helseth S. Pain in children and
adolescents: prevalence, impact on daily life, and parents’ perception, a school
survey. Scand J Caring Sci. (2011) 25(1):27–36. doi: 10.1111/j.1471-6712.2010.00785.x

2. Finan PH, Goodin BR, Smith MT. The association of sleep and pain: an
update and a path forward. J Pain. (2013) 14(12):1539–52. doi: 10.1016/j.jpain.2013.
08.007

3. Badawy SM, Law EF, Palermo TM. The interrelationship between sleep and
chronic pain in adolescents. Curr Opin Physiol. (2019) 11:25–8. doi: 10.1016/j.
cophys.2019.04.012
4. World Health Organization (WHO). The ICD-10 classification of mental and
behavioural disorders: Clinical descriptions and diagnostic guidelines. Geneva: WHO
(1992).

5. Hirshkowitz M, Whiton K, Albert SM, Alessi C, Bruni O, DonCarlos L, et al.
National sleep Foundation’s updated sleep duration recommendations: final report.
Sleep Health. (2015) 1(4):233–43. doi: 10.1016/j.sleh.2015.10.004

6. Anderson B, Storfer-Isser A, Taylor HG, Rosen CL, Redline S. Associations of
executive function with sleepiness and sleep duration in adolescents. Pediatrics.
(2009) 123(4):e701–7. doi: 10.1542/peds.2008-1182
frontiersin.org

https://doi.org/10.1111/j.1471-6712.2010.00785.x
https://doi.org/10.1016/j.jpain.2013.08.007
https://doi.org/10.1016/j.jpain.2013.08.007
https://doi.org/10.1016/j.cophys.2019.04.012
https://doi.org/10.1016/j.cophys.2019.04.012
https://doi.org/10.1016/j.sleh.2015.10.004
https://doi.org/10.1542/peds.2008-1182
https://doi.org/10.3389/fpain.2023.1264355
https://www.frontiersin.org/journals/pain-research
https://www.frontiersin.org/


Wallbing et al. 10.3389/fpain.2023.1264355
7. Carskadon MA. Sleep’s effects on cognition and learning in adolescence. Prog
Brain Res. (2011) 190:137–43. doi: 10.1016/B978-0-444-53817-8.00008-6

8. Fishbain DA, Cole B, Lewis JE, Gao J. What is the evidence for chronic pain being
etiologically associated with the DSM-IV category of sleep disorder due to a general
medical condition? A structured evidence-based review. Pain Med. (2010) 11
(2):158–79. doi: 10.1111/j.1526-4637.2009.00706.x

9. Bjurstrom MF, Irwin MR. Polysomnographic characteristics in nonmalignant
chronic pain populations: a review of controlled studies. Sleep Med Rev. (2016)
26:74–86. doi: 10.1016/j.smrv.2015.03.004

10. Golsäter M, Lingfors H, Sidenvall B, Enskär K. Health dialogues between pupils
and school nurses: a description of the verbal interaction. Patient Educ Couns. (2012)
89(2):260–6. doi: 10.1016/j.pec.2012.07.012

11. Skundberg-Kletthagen H, Moen ØL. Mental health work in school health
services and school nurses’ involvement and attitudes, in a Norwegian context. J
Clin Nurs. (2017) 26:5044–51. doi: 10.1111/jocn.14004

12. Golsäter M, Nilsson S, Wigert H. Dealing with adolescents’ recurrent pain
problems in school health care—Swedish school nurses’ view. Nurs Open. (2019) 6
(4):1626–33. doi: 10.1002/nop2.371

13. Nilsson S, Wallbing U, Alfvén G, Dalenius K, Fors A, Golsäter M, et al.
Development of the help overcoming pain early (HOPE) programme built on a
person-centred approach to support school nurses in the care of adolescents with
chronic pain—a feasibility study. Children. (2019) 6(9):95. doi: 10.3390/
children6090095

14. Merskey H, Bogduk N. Classification of chronic pain: Descriptions of chronic pain
syndromes and definitions of pain terms. 2nd ed. Seattle: IASP Press (1994).

15. Fors A, Wallbing U, Alfvén G, Kemani MK, Lundberg M, Wigert H, et al. Effects
of a person-centred approach in a school setting for adolescents with chronic pain—
the HOPE randomized controlled trial. Eur J Pain. (2020) 24(8):1598–608. doi: 10.
1002/ejp.1614

16. Fayers PM, Sprangers MA. Understanding self-rated health. Lancet. (2002) 359
(9302):187–8. doi: 10.1016/S0140-6736(02)07466-4

17. Currie C, Zanotti C, Morgan A, Currie D, de Looze M, Roberts C, et al. Social
determinants of health and well-being among young people. Health behaviour in school-
aged children (HBSC) study: international report from the 2009/2010 survey.
Copenhagen: WHO Regional Office for Europe (Health Policy for Children and
Adolescents, No. 6) (2012).

18. Alfvén G, Nilsson S. Validity and reliability of a new short verbal rating scale for
stress for use in clinical practice. Acta Paediatr. (2014) 103(4):e173–e5. doi: 10.1111/
apa.12558

19. World Medical A. World medical association declaration of Helsinki: ethical
principles for medical research involving human subjects. JAMA. (2013) 310
(20):2191–4. doi: 10.1001/jama.2013.281053

20. Wigert H, Fors A, Nilsson S, Dalenius K, Golsater M. A person-centred
approach when encountering students with recurrent pain: school Nurses’
experiences. J Sch Nurs. (2021) 37(4):249–58. doi: 10.1177/1059840519864158

21. Rosvall P-Å. Perspectives of students with mental health problems on improving
the school environment and practice. Educ Enq. (2020) 11(3):159–74. doi: 10.1080/
20004508.2019.1687394

22. Skivington K, Matthews L, Simpson SA, Craig P, Baird J, Blazeby JM, et al. A
new framework for developing and evaluating complex interventions: update of
medical research council guidance. BMJ. (2021) 374:n2061. doi: 10.1136/bmj.n2061

23. Birnie KA, Hundert AS, Lalloo C, Nguyen C, Stinson JN. Recommendations for
selection of self-report pain intensity measures in children and adolescents: a
systematic review and quality assessment of measurement properties. Pain. (2019)
160(1):5–18. doi: 10.1097/j.pain.0000000000001377

24. Faulstich ME, Carey MP, Ruggiero L, Enyart P, Gresham F. Assessment of
depression in childhood and adolescence: an evaluation of the center for
epidemiological studies depression scale for children (CES-DC). Am J Psychiatry.
(1986) 143(8):1024–7. doi: 10.1176/ajp.143.8.1024
Frontiers in Pain Research 08
25. Cuijpers P, Boluijt P, van Straten A. Screening of depression in adolescents
through the internet: sensitivity and specificity of two screening questionnaires. Eur
Child Adolesc Psychiatry. (2008) 17(1):32–8. doi: 10.1007/s00787-007-0631-2

26. Prescott CA, McArdle JJ, Hishinuma ES, Johnson RC, Miyamoto RH, Andrade
NN, et al. Prediction of major depression and dysthymia from CES-D scores among
ethnic minority adolescents. J Am Acad Child Adolesc Psychiatry. (1998) 37
(5):495–503. doi: 10.1097/00004583-199805000-00012

27. Broman JE, Smedje H, Mallon L, Hetta J. The minimal insomnia symptom scale
(MISS): a brief measure of sleeping difficulties. Ups J Med Sci. (2008) 113(2):131–42.
doi: 10.3109/2000-1967-221

28. Westergren A, Broman JE, Hellström A, Fagerström C, Willman A, Hagell P.
Measurement properties of the minimal insomnia symptom scale as an insomnia
screening tool for adults and the elderly. Sleep Med. (2015) 16(3):379–84. doi: 10.
1016/j.sleep.2014.10.016

29. Hedin G, Garmy P, Norell-Clarke A, Tønnesen H, Hagell P, Westergren A.
Measurement properties of the minimal insomnia symptom scale (MISS) in
adolescents. Sleep Sci Pract. (2022) 6(1):5. doi: 10.1186/s41606-022-00075-9

30. Manderbacka K, Lahelma E, Martikainen P. Examining the continuity of self-
rated health. Int J Epidemiol. (1998) 27(2):208–13. doi: 10.1093/ije/27.2.208

31. Idler EL, Kasl S. Health perceptions and survival: do global evaluations of health
status really predict mortality? J Gerontol. (1991) 46(2):S55–65. doi: 10.1093/geronj/46.
2.S55

32. Miilunpalo S, Vuori I, Oja P, Pasanen M, Urponen H. Self-rated health status as
a health measure: the predictive value of self-reported health status on the use of
physician services and on mortality in the working-age population. J Clin
Epidemiol. (1997) 50(5):517–28. doi: 10.1016/S0895-4356(97)00045-0

33. Manor O, Matthews S, Power C. Self-rated health and limiting longstanding
illness: inter-relationships with morbidity in early adulthood. Int J Epidemiol. (2001)
30(3):600–7. doi: 10.1093/ije/30.3.600

34. Breidablik H-J, Meland E, Lydersen S. Self-rated health during adolescence:
stability and predictors of change (young-HUNT study, Norway). Eur J Public
Health. (2009) 19(1):73–8. doi: 10.1093/eurpub/ckn111

35. Cohen J. Statistical power analysis for the behavioral sciences. 2nd ed. Hillsdale:
L. Erlbaum Associates (1988).

36. Fisher E, Law E, Dudeney J, Palermo TM, Stewart G, Eccleston C. Psychological
therapies for the management of chronic and recurrent pain in children and
adolescents. Cochrane Database Syst Rev. (2018) 9:Cd003968. doi: 10.1002/
14651858.CD003968.pub5

37. Palermo TM. Cognitive-behavioral therapy for chronic pain in children and
adolescents. New York, USA: Oxford University Press (2012).

38. Law EF, Kim A, Ickmans K, Palermo TM. Sleep health assessment and treatment
in children and adolescents with chronic pain: state of the art and future directions.
J Clin Med. (2022) 11(6):1491. doi: 10.3390/jcm11061491

39. Palermo TM, Walco GA, Paladhi UR, Birnie KA, Crombez G, de la Vega R, et al.
Core outcome set for pediatric chronic pain clinical trials: results from a delphi poll
and consensus meeting. Pain. (2021) 162(10):2539–47. doi: 10.1097/j.pain.
0000000000002241

40. Palermo TM, Law EF, Fales J, Bromberg MH, Jessen-Fiddick T, Tai G. Internet-
delivered cognitive-behavioral treatment for adolescents with chronic pain and their
parents: a randomized controlled multicenter trial. Pain. (2016) 157(1):174–85.
doi: 10.1097/j.pain.0000000000000348

41. Richardson PA, Harrison LE, Heathcote LC, Rush G, Shear D, Lalloo C, et al.
Mhealth for pediatric chronic pain: state of the art and future directions. Expert Rev
Neurother. (2020) 20(11):1177–87. doi: 10.1080/14737175.2020.1819792

42. Wallbing U, Nilsson S, Wigert H, Lundberg M. Adolescents’ experiences of
help overcoming pain early—a school based person-centred intervention for
adolescents with chronic pain. Paediatr Neonatal Pain. (2023):1–8. doi: 10.1002/
pne2.12113
frontiersin.org

https://doi.org/10.1016/B978-0-444-53817-8.00008-6
https://doi.org/10.1111/j.1526-4637.2009.00706.x
https://doi.org/10.1016/j.smrv.2015.03.004
https://doi.org/10.1016/j.pec.2012.07.012
https://doi.org/10.1111/jocn.14004
https://doi.org/10.1002/nop2.371
https://doi.org/10.3390/children6090095
https://doi.org/10.3390/children6090095
https://doi.org/10.1002/ejp.1614
https://doi.org/10.1002/ejp.1614
https://doi.org/10.1016/S0140-6736(02)07466-4
https://doi.org/10.1111/apa.12558
https://doi.org/10.1111/apa.12558
https://doi.org/10.1001/jama.2013.281053
https://doi.org/10.1177/1059840519864158
https://doi.org/10.1080/20004508.2019.1687394
https://doi.org/10.1080/20004508.2019.1687394
https://doi.org/10.1136/bmj.n2061
https://doi.org/10.1097/j.pain.0000000000001377
https://doi.org/10.1176/ajp.143.8.1024
https://doi.org/10.1007/s00787-007-0631-2
https://doi.org/10.1097/00004583-199805000-00012
https://doi.org/10.3109/2000-1967-221
https://doi.org/10.1016/j.sleep.2014.10.016
https://doi.org/10.1016/j.sleep.2014.10.016
https://doi.org/10.1186/s41606-022-00075-9
https://doi.org/10.1093/ije/27.2.208
https://doi.org/10.1093/geronj/46.2.S55
https://doi.org/10.1093/geronj/46.2.S55
https://doi.org/10.1016/S0895-4356(97)00045-0
https://doi.org/10.1093/ije/30.3.600
https://doi.org/10.1093/eurpub/ckn111
https://doi.org/10.1002/14651858.CD003968.pub5
https://doi.org/10.1002/14651858.CD003968.pub5
https://doi.org/10.3390/jcm11061491
https://doi.org/10.1097/j.pain.0000000000002241
https://doi.org/10.1097/j.pain.0000000000002241
https://doi.org/10.1097/j.pain.0000000000000348
https://doi.org/10.1080/14737175.2020.1819792
https://doi.org/10.1002/pne2.12113
https://doi.org/10.1002/pne2.12113
https://doi.org/10.3389/fpain.2023.1264355
https://www.frontiersin.org/journals/pain-research
https://www.frontiersin.org/

	Help overcoming pain early, a brief person-centred intervention for adolescents with chronic pain in a school setting, may improve symptoms of insomnia
	Introduction
	Material and methods
	Procedure
	Participants
	The intervention—HOPE
	Background and outcome variables
	Insomnia
	Self-rated health

	Analytic procedure

	Results
	Baseline participant characteristics and questionnaire scores across assessment points
	Changes over time in symptoms of insomnia and self-rated health

	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	References


