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Abstract 

Background Pain is common in children and its associations with various biopsychosocial factors is complex. Com‑
prehensive pain assessments could contribute to a better understanding of pediatric pain, but these assessments are 
scarce in literature. The aim of this study was to examine differences in pain prevalence and pain patterns in 10‑year‑
old boys and girls from a Swedish birth cohort and to study associations between pain, health‑related quality of life 
and various lifestyle factors stratified by sex.

Methods 866 children (426 boys and 440 girls) and their parents from the “Halland Health and Growth Study” 
participated in this cross‑sectional study. Children were categorized into two pain groups, “infrequent pain” (never–
monthly pain) or “frequent pain” (weekly–almost daily pain), based on a pain mannequin. Univariate logistic regression 
analyses, stratified by sex, were performed to study associations between frequent pain and children’s self‑reports of 
disease and disability and health‑related quality of life (Kidscreen‑27, five domains), and parents’ reports of their child’s 
sleep (quality and duration), physical activity time, sedentary time, and participation in organized physical activities.

Results The prevalence of frequent pain was 36.5% with no difference between boys and girls (p = 0.442). Boys 
with a longstanding disease or disability had higher odds of being in the frequent pain group (OR 2.167, 95% CI 
1.168–4.020). Higher scores on health‑related quality of life in all five domains for girls, and in two domains for boys, 
was associated with lower odds of being categorized into the frequent pain group. Frequent pain was associated with 
poor sleep quality (boys OR 2.533, 95% CI 1.243–5.162; girls OR 2.803, 95% CI 1.276–6.158) and more sedentary time 
(boys weekends OR 1.131, 95% CI 1.022–1.253; girls weekdays OR 1.137, 95% CI 1.032–1.253), but not with physical 
activity.

Conclusions The high prevalence of frequent pain needs to be acknowledged and treated by school health‑care 
services and the healthcare sector in order to prevent pain from influencing health and lifestyle factors negatively in 
children.
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Background
Pediatric pain has been highlighted in a comprehen-
sive report by The Lancet Child and Adolescent Health 
Commission [1], wherein it is described that pain may 
be underreported and undertreated in children and ado-
lescents. Pain at a young age may recur or persist into 
adolescence [2] or adulthood [3], negatively influencing 
health and lifestyle factors [4, 5], which is why early atten-
tion and treatment of the problem is of great importance.

Pain is a biopsychosocial experience with multifaceted 
underlying factors [5–7], and is usually assessed in terms 
of localization, intensity, duration, and persistence [8, 9]. 
Reports of frequency, recall periods, and recurrence of 
pain vary greatly in the literature [8, 10, 11]. There is no 
gold standard for assessing pain, which makes both over-
all and region-specific pain prevalence difficult to deter-
mine in children and adolescents. It also makes it difficult 
to compare results between studies. Pain mannequins 
with a varying number of regions are frequently used 
to assess pain in children [6, 8, 12]. To enable analysis, 
the regions are usually grouped, but important aspects 
of pediatric pain characteristics, such as pain patterns, 
may be lost in the process. In the Lancet report [1], the 
authors request more comprehensive pain assessments, 
especially in birth cohorts, and that children should be 
followed throughout the various developmental stages 
and growth spurts.

In pain assessment, the biopsychosocial model is use-
ful in trying to understand pain better. Several biopsy-
chosocial factors have been identified as risk factors for 
pain. As regards biological factors, older age and female 
sex have been reported to be associated with pain in chil-
dren and adolescents [10]. Both a too high [13, 14] or a 
too low [11] level of physical activity may be associated 
with pain. Poor sleep is another essential factor that may 
coexist with pediatric pain [15], as are lower scores on 
health-related quality of life assessments [16–18]. Chil-
dren’s academic achievement [6, 19] may be an example 
of a social factor that interact with pain.

The Lancet report states that pain in children and ado-
lescents needs to be acknowledged and assessed together 
with various biopsychosocial aspects over time [1]. In 
literature, pain and biopsychosocial factors are rarely 
stratified by sex in young children, meaning that poten-
tial effects of sex on pain and biopsychosocial factors may 
remain undiscovered. This study contributes by present-
ing pain measurements in 10-year-old children from an 
ongoing Swedish birth cohort research project. The aim 
of this study was to examine differences in pain preva-
lence and pain patterns in 10-year-old boys and girls 
from a Swedish birth cohort and to study associations 
between pain, health-related quality of life and various 
lifestyle factors stratified by sex.

Methods
All children born in the county of Halland in the south-
west of Sweden between 1st of October 2007–31st of 
December 2008 and their parents were invited to partici-
pate in the “Halland Health and Growth Study”  (H2GS) 
[20], a research project of a population-based birth 
cohort. In total, 3,860 children were born during the 
recruitment period and 2,666 children were recruited 
to the cohort. The first phase of  H2GS covered ages 0–5 
and in 2018 a request to continue participation in the 
second phase covering the ages 6–18 was carried out. In 
total, 1,186 children (45% of total baseline sample) were 
recruited to the 6–18-year follow-up. This cross-sec-
tional study is part of the  H2GS and includes a subgroup 
of 866 children that responded to a pain questionnaire at 
the 10-year follow-up (Fig. 1).

Questionnaires were distributed digitally at two occa-
sions. In November 2018, children answered questions 
concerning longstanding disease or disability and health-
related quality of life (HRQoL). In May 2019, children 
responded to a pain questionnaire, and parents answered 
questions about their child’s sleep (quality and duration), 
physical activity time, sedentary time, and participation 
in organized physical activities.

The research was carried out in accordance with the 
ethical guidelines presented in the Declaration of Hel-
sinki [21]. The  H2GS was approved by The Regional 
Ethical Review Board in Lund, Sweden (No. 299/2007) 
and The  Swedish Ethical Review Authority (2018/141). 
Written informed consent was obtained from the par-
ents. Participation was voluntary and participants could 
withdraw at any time without giving a reason. This study 
adhered to the Strengthening the Reporting of Observa-
tional studies in Epidemiology (STROBE) guidelines [22].

Questionnaires
The presence of longstanding disease or disability was 
assessed by the question: “Do you have any longstanding 
disease or disability?” (yes / no). This was followed by the 
opportunity to report the type of longstanding disease or 
disability in free text.

Pain was evaluated by a pain mannequin [23]. The 
mannequin covered 20 body regions, including head 
and abdomen. Pain frequency (never / rarely / monthly 
/ weekly / more than once a week / almost daily) was 
assessed for all regions [8]. Overall pain intensity dur-
ing the last week was assessed by a numeric rating scale 
(NRS), ranging from 1 to 10, no pain–worst imaginable 
pain. Children were categorized into the pain groups of 
“infrequent pain” (never–monthly pain) or “frequent 
pain” (weekly–almost daily pain) from the highest 
reported pain frequency from at least one body region. 
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Number of regions with frequent pain were also assessed 
and categorized into “1–2 regions” and “≥ 3 regions”.

HRQoL was measured by Kidscreen-27 [24]. The ques-
tionnaire covers five domains (“Physical well-being”, “Psy-
chological well-being”, “Autonomy & parents”, “Peers & 
social support”, and “School environment”) in 27 ques-
tions. Answers were assessed according to the manual 
and results from each domain were transformed into 

T-values with a mean of 50 points and standard deviation 
of 10 points. Higher T-values indicate a better HRQoL 
[24].

Sleep was evaluated by quality and duration. Sleep 
quality was assessed by the question: “Does your child 
usually sleep well?” (yes / no). The answer “yes” indi-
cated good sleep quality and the answer “no” indicated 
poor sleep quality. Sleep duration was assessed as average 

Fig. 1 Flowchart with solid lines indicating the “Halland Health and Growth Study” and dashed lines indicating the final sample for the present 
study
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amount of sleep each night (reported in whole hours) and 
categorized into 6–8, 9 or 10–12 h.

Physical activity time and sedentary time was esti-
mated as whole hours (1–10) on weekdays and weekends, 
respectively. Participation in organized physical activities 
during leisure time (yes / no) was also assessed.

Statistical methods
Descriptive data with comparisons between boys and 
girls were analysed with the Student’s t-test and categori-
cal data with the  Chi2-test. Results were presented as 
mean values and standard deviations (SD) and percent-
age, respectively. Univariate logistic regression analy-
ses were performed to study associations between the 
dependent variable (frequent pain) and the independent 
variables (disease or disability, pain intensity, HRQoL, 
sleep quality, sleep duration, physical activity time, sed-
entary time, and participation in organized physical 
activities). Results were presented as odds ratio (OR) 
with 95% confidence interval (CI) and stratified by sex. 
Statistical significance level was set at p < 0.05 and anal-
yses were performed with IBM SPSS Statistics software 
v.28. (IBM Corp., Armonk, NY, USA).

Results
Of the 1,186 children with parents who were recruited to 
the 6–18-year follow-up, 866 children (426 boys, 49.2% 
and 440 girls, 50.8%) answered the pain questionnaire at 
the 10-year follow-up and were, together with their par-
ents, included in the present study.

Pain prevalence and pain patterns
The prevalence of frequent pain was 36.5%, with no dif-
ference between boys and girls in pain group distribution 
(p = 0.442). Frequent pain from ≥ 3 regions was reported 
by 10.5% of the children (Table 1).

Region-specific pain prevalence for frequent pain, 
irrespective of number of pain regions reported, is pre-
sented in Table 2. Girls reported a higher prevalence of 
head and abdominal pain than boys (p = 0.041 and p = 
0.014, respectively), but no other differences in region-
specific pain prevalence were found. Overall, the most 
commonly reported regions for frequent pain were 
head, abdomen and lower leg / foot.

Frequent pain was about twice as often reported to 
be bilateral than being unilateral, with bilateral pain 
in lower legs/feet displaying the highest prevalence 
(Table 3).

Descriptive data on health and lifestyle factors
In Kidscreen-27, girls reported higher values than 
boys in the domains of “Autonomy & parents”, “Peers 
& social support”, and “School environment”. A greater 
proportion of girls than boys participated in organized 
physical activities (Table 4).

Table 1 Pain prevalence presented as n (%) and differences 
between boys and girls analysed with  Chi2‑test

a Range 1–20 regions
b Frequent pain vs. infrequent pain
c 3–13 regions for boys and 3–20 regions for girls reported
d Frequent pain in ≥ 3 regions vs. infrequent pain and frequent pain in 1–2 
regions

All, n (%)
(n = 866)

Boys, n (%)
(n = 426)

Girls, n (%)
(n = 440)

p-value

Infrequent pain 550 (63.5%) 276 (64.8%) 274 (62.3%) 0.442b

Frequent  paina 316 (36.5%) 150 (35.2%) 166 (37.7%)

 1–2 regions 225 (26.0%) 109 (25.6%) 116 (26.4%)

 ≥ 3  regionsc 91 (10.5%) 41 (9.6%) 50 (11.4%) 0.404d

Table 2 Region‑specific pain prevalence for frequent pain 
presented as n (%) and differences between boys and girls 
analysed with  Chi2‑test by region

a Fisher’s exact test
b Results could not be analysed due to small numbers

All, n (%)
(n = 866)

Boys, n (%)
(n = 426)

Girls, n (%)
(n = 440)

p-value

Anterior chest 23 (2.7%) 10 (2.3%) 13 (3.0%) 0.579

Neck 50 (5.8%) 23 (5.4%) 27 (6.1%) 0.642

Shoulder/upper 
arm left

19 (2.2%) 8 (1.9%) 11 (2.5%) 0.532

Shoulder/upper arm 
right

20 (2.3%) 9 (2.1%) 11 (2.5%) 0.704

Elbow/lower arm left 9 (1.0%) 6 (1.4%) 3 (0.7%) 0.334a

Elbow/lower arm 
right

12 (1.4%) 8 (1.9%) 4 (0.9%) 0.223

Upper back 13 (1.5%) 7 (1.6%) 6 (1.4%) 0.735

Low back 16 (1.8%) 9 (2.1%) 7 (1.6%) 0.569

Hand/wrist left 24 (2.8%) 12 (2.8%) 12 (2.7%) 0.936

Hand/wrist right 30 (3.5%) 14 (3.3%) 16 (3.6%) 0.778

Buttock left 2 (0.2%) 1 (0.2%) 1 (0.2%) b

Buttock right 3 (0.3%) 2 (0.5%) 1 (0.2%) b

Hip/upper leg left 18 (2.1%) 8 (1.9%) 10 (2.3%) 0.684

Hip/upper leg right 21 (2.4%) 11 (2.6%) 10 (2.3%) 0.767

Knee left 52 (6.0%) 25 (5.9%) 27 (6.1%) 0.868

Knee right 54 (6.2%) 22 (5.2%) 32 (7.3%) 0.200

Lower leg/foot left 81 (9.4%) 45 (10.6%) 36 (8.2%) 0.229

Lower leg/foot right 88 (10.2%) 47 (11.0%) 41 (9.3%) 0.404

Head 112 (12.9%) 45 (10.6%) 67 (15.2%) 0.041

Abdomen 103 (11.9%) 39 (9.2%) 64 (14.5%) 0.014
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Associations between frequent pain and health 
and lifestyle factors
Boys with a longstanding disease or disability had higher 
odds of being in the frequent pain group (OR 2.167, 95% 
CI 1.168–4.020). Reporting a higher pain intensity dur-
ing the last week was associated with frequent pain in 
both boys (OR 2.197,  95% CI 1.850–2.607) and girls 
(OR 2.398,  95% CI 2.008–2.864). Regarding HRQoL, 
higher scores in the domains of “Physical well-being” 
(OR 0.945,  95% CI 0.921–0.970), “Psychological well-
being” (OR 0.953,  95% CI 0.931–0.975), “Autonomy 
& parents” (OR 0.957,  95% CI 0.934–0.980), “Peers & 
social support” (OR 0.958,  95% CI 0.935–0.981), and 
“School environment” (OR 0.952,  95% CI 0.928–0.977) 
for girls, and “Autonomy & parents” (OR 0.974,  95% CI 
0.949–1.000) and “School environment” (OR 0.969, 95% 
CI 0.947–0.992) for boys, were associated with less risk 
of being categorized into the frequent pain group. Boys 
and girls with poor sleep quality were more likely to be 
categorized as having frequent pain (boys OR 2.533, 95% 
CI 1.243–5.162; girls OR 2.803, 95% CI 1.276–6.158), but 
the estimated sleep duration was not significantly asso-
ciated with pain group categorization. Increases in the 
estimated amount of sedentary time was associated with 

having frequent pain for boys (weekends OR 1.131, 95% 
CI 1.022–1.253) and for girls (weekdays OR 1.137,  95% 
CI 1.032–1.253). No associations were found for physical 
activity (Table 5).

Discussion
The present study found that 36.5% of 10-year-olds 
reported having frequent pain in at least one body region. 
Furthermore, 10.5% reported having frequent pain in 
three or more body regions. Despite the fact that over-
all pain prevalence did not differ between boys and girls, 
analyses of the associations between frequent pain and 
health and lifestyle factors revealed both similarities and 
variations between the sexes. Reporting a higher HRQoL 
in all domains of Kidscreen-27 was associated with less 
risk of being categorized into the frequent pain group 
for girls, but only in some domains for boys. Higher pain 
intensity, poor sleep quality, and sedentary behavior were 
factors associated with  higher risk of being categorized 
into the frequent pain group for all.

In the literature, there is great variety in reported pain 
prevalence for methodological reasons such as frequency, 
recall periods, regions, and recurrence of pain. The over-
all prevalence found in the current study is in line with 
previously reported findings of frequent pain in children, 
which ranges between 23 and 45% [17, 25, 26]. Overall 
pain prevalence did not differ between boys and girls in 
the current study. Pain is usually reported to be more 
common in girls [8, 17], but the prevalence gap between 
boys and girls seems to increase as children become ado-
lescents and young adults [27]. Headache and abdominal 
pain were more frequently found in girls than boys in the 
present study, which is a finding that is also supported in 
previous research [5, 28, 29]. Regarding region-specific 
pain prevalence, it was surprising that the lower back was 
not among the most commonly reported pain regions, 
given that back pain generally is common in children and 
adolescents [8, 30].

In our current study, the reports that symmetrical, 
bilateral frequent pain was more common than unilat-
eral frequent pain is an interesting finding, however, the 
groups were too small to perform statistical tests. Bilat-
eral pain is often described as one of the main features 
of growing pains [31]. The etiology of growing pains is 
unknown [31], but many parents report that children 
have episodes of growing pains during childhood [32]. 
In the Lancet report [1], the authors request more com-
prehensive pain assessments throughout childhood. 
Symmetrical bilateral pain is not commonly reported in 
cohort studies, and following the development of bilat-
eral pain over time might further add to our knowledge 
of pediatric pain.

Table 3 Prevalence of frequent unilateral and bilateral pain by 
region and sex, presented as number (%)

All, n (%)
(n = 866)

Boys, n (%)
(n = 426)

Girls, n (%)
(n = 440)

Shoulders/upper 
arms

 Unilateral 7 (0.8%) 5 (1.2%) 2 (0.5%)

 Bilateral 16 (1.8%) 6 (1.4%) 10 (2.3%)

Elbows/lower arms

 Unilateral 5 (0.6%) 4 (0.9%) 1 (0.2%)

 Bilateral 8 (0.9%) 5 (1.2%) 3 (0.7%)

Hands/wrists

 Unilateral 12 (1.4%) 6 (1.4%) 6 (1.4%)

 Bilateral 21 (2.4%) 10 (2.3%) 11 (2.5%)

Buttocks

 Unilateral 1 (0.1%) 1 (0.2%) 0 (0.0%)

 Bilateral 2 (0.2%) 1 (0.2%) 1 (0.2%)

Hips/upper legs

 Unilateral 7 (0.8%) 5 (1.2%) 2 (0.5%)

 Bilateral 16 (1.8%) 7 (1.6%) 9 (2.0%)

Knees

 Unilateral 28 (3.2%) 17 (4.0%) 11 (2.5%)

 Bilateral 39 (4.5%) 15 (3.5%) 24 (5.5%)

Lower legs/feet

 Unilateral 31 (3.6%) 12 (2.8%) 19 (4.3%)

 Bilateral 69 (8.0%) 40 (9.4%) 29 (6.6%)
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Regarding factors associated with frequent pain in boys 
and girls in this study, interesting similarities and differ-
ences were found. Reporting a better score in all domains 
of HRQoL, as measured by Kidscreen-27, was associated 
with lower risk of being categorized into the frequent 
pain group for girls, but only in two domains for boys. In 
general, children and adolescents with pain usually score 
worse on HRQoL than those without pain [18, 33]. The 
same can also be seen in adolescent athletes [16]. The 
influence of pain on HRQoL seems to be more extensive 
in girls than in boys at 10 years of age. This could indicate 
that girls at an earlier age than boys show stronger asso-
ciations between pain and low HRQoL, a phenomenon 
well known in adults with longstanding pain [34]. Inter-
estingly, the relationship between having a longstanding 
disease or disability and frequent pain was more pro-
nounced in boys than girls. More quantitative and quali-
tative research is needed in the area of health perception 
and pain in boys and girls.

Boys and girls whose parents reported that their child 
often displayed poor sleep quality were more likely to 
be categorized as having frequent pain. Compared to 

the 1980s, children and adolescents in Sweden today 
experience more sleeping problems [35]. Sleeping prob-
lems and pain coexist in children and adolescents [36], 
and in adults there seems to be a reciprocal relationship 
between sleep and pain [37]. Interestingly, sleep dura-
tion did not seem to influence pain group categoriza-
tion. Associations between sleep and pain in children 
of the age group studied in the current study need to be 
explored in further research.

Physical activity level did not seem to influence pain 
group categorization in this age group in the present 
study. In adolescents, sports and a high level of physical 
activity have been identified as risk factors for pain [8, 11, 
13, 14]. However, sedentary behavior was associated with 
being in the frequent pain group for both boys and girls. 
This finding is also supported in studies investigating 
a younger population [38] and in adolescents [9]. More 
studies of level of physical activity and sedentary behav-
ior patterns in relation to pain are needed.

There are limitations that need to be discussed. A cross-
sectional design does not allow for a determination of 
cause and effect of reported associations. There is also a 

Table 4 Descriptive data presented as n and mean ± standard deviation (SD) or as % and analysed with Students t‑test or  Chi2‑test

NRS Numeric rating scale, h/d hours per day, h/n hours per night
a Scored from no pain–worst imaginable pain
b Scored from worst–best

All
(n = 866)

Boys
(n = 426)

Girls
(n = 440)

n mean ± SD or % n mean ± SD or % n mean ± SD or % p-value

Longstanding disease or disability No 676 89.1% 320 87.2% 356 90.8% 0.110

Yes 83 10.9% 47 12.8% 36 9.2%

Pain intensity NRS 1–10a 860 2.6 ± 1.7 425 2.5 ± 1.7 435 2.6 ± 1.8 0.193

Kidscreen‑27b Physical well‑being 743 53.37 ± 8.81 358 53.41 ± 8.90 385 53.32 ± 8.73 0.892

Psychological well‑being 750 54.51 ± 9.47 360 54.33 ± 9.32 390 54.69 ± 9.61 0.604

Autonomy & parents 727 56.44 ± 9.10 352 55.60 ± 8.77 375 57.23 ± 9.35 0.015

Peers & social support 753 53.94 ± 9.03 364 53.23 ± 9.19 389 54.62 ± 8.83 0.034

School environment 757 58.58 ± 8.78 364 57.65 ± 9.25 393 59.44 ± 8.24 0.005

Sleep quality Good 734 92.2% 357 91.3% 377 93.1% 0.348

Poor 62 7.8% 34 8.7% 28 6.9%

Sleep duration Range 6–12 h/n 782 9.2 ± 0.8 381 9.1 ± 0.8 401 9.2 ± 0.7 0.214

6–8 h/n 113 14.5% 62 16.3% 51 12.7% 0.302

9 h/n 411 52.6% 192 50.4% 219 54.6%

10–12 h/n 258 33.0% 127 33.3% 131 32.7%

Physical activity weekdays Range 1–10 h/d 797 2.9 ± 1.5 388 3.0 ± 1.4 409 2.9 ± 1.5 0.231

Physical activity weekends Range 1–10 h/d 784 3.5 ± 1.8 380 3.6 ± 1.8 404 3.5 ± 1.8 0.147

Sedentary time weekdays Range 1–10 h/d 789 5.3 ± 2.1 387 5.3 ± 2.2 402 5.2 ± 2.1 0.525

Sedentary time weekends Range 1–10 h/d 772 4.8 ± 2.0 376 4.9 ± 2.1 396 4.7 ± 1.8 0.166

Participation in organized physical 
activities outside of school

Yes 705 88.0% 330 84.4% 375 91.5% 0.002

No 96 12.0% 61 15.6% 35 8.5%
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time difference in the assessment of data that could affect 
the results, but due to the longstanding nature of the 
studied variables, the analyses have been treated as cross-
sectional. This study represents the first pain measure-
ments in the current birth cohort, and future follow-up 
measurements will enable further studies of associations. 
There may be disagreement between parental reports 
and children’s objectively measured physical activity and 
sedentary behavior [39]. The results from these items 
should be interpreted with caution. Both external drop-
out and internal dropout may affect the generalizability 
of the results. The internal dropout may be linked to the 
different time points at which the questionnaires were 
distributed, and this should be considered in future data 
collections. In larger longitudinal research projects, such 
as the  H2GS, it is a careful trade-off between retrieving 
data and keeping participants motivated. Another poten-
tial limitation is that parental factors are not included 
in this study. These background factors are complex to 
interpret, and available parental factors did not show 
significant associations with children’s pain in preceding 

analyses. It was thus decided to focus this study on fac-
tors related directly towards the children.

The strengths of the study are the whole-body assess-
ment of pain and the region-specific pain prevalence, 
which is not often presented for 10-year-old children. 
Another strength is that results are stratified by sex. This 
was particularly valuable because it allowed us to discern 
differences between boys and girls regarding health and 
lifestyle factors and their associations with frequent pain.

The high prevalence of frequent pain in this popula-
tion-based study on school-aged children implicate that 
there is a need to proactively identify those at risk. The 
school health-care services and the healthcare sector 
could assist in this by increasing awareness and actively 
assessing pain in routine care.

Conclusions
Frequent pain is common in children as young as 10 years 
of age, and one in ten experiences frequent pain in three 
or more body regions. In our current study, frequent pain 
was associated with poor sleep quality and sedentary 

Table 5 Associations between frequent pain and health and lifestyle factors analysed with univariate logistic regressions, stratified by 
sex, and presented as odds ratio (OR) and 95% confidence intervals (CI)

Ref reference category, NRS numeric rating scale, h/d hours per day, h/n hours per night
a Scored from no pain–worst imaginable pain
b Scored from worst–best

Boys Girls

Frequent pain (n = 150) vs. Infrequent 
pain (n = 276)

Frequent pain (n = 166) 
vs. Infrequent pain (n = 274)

OR 95% CI p-value OR 95% CI p-value

Longstanding disease or disability No (ref )

Yes 2.167 1.168–4.020 0.014 1.943 0.976–3.870 0.059

Pain intensity NRS 1–10a 2.197 1.850–2.607 < 0.001 2.398 2.008–2.864 < 0.001

Kidscreen‑27b Physical well‑being 0.981 0.957–1.006 0.137 0.945 0.921–0.970 < 0.001

Psychological well‑being 0.978 0.955–1.001 0.063 0.953 0.931–0.975 < 0.001

Autonomy & parents 0.974 0.949–1.000 0.047 0.957 0.934–0.980 < 0.001

Peers & social support 0.982 0.959–1.005 0.120 0.958 0.935–0.981 < 0.001

School environment 0.969 0.947–0.992 0.010 0.952 0.928–0.977 < 0.001

Sleep quality Good (ref )

Poor 2.533 1.243–5.162 0.010 2.803 1.276–6.158 0.010

Sleep duration 9 h/n (ref )

10–12 h/n 0.853 0.534–1.364 0.507 0.809 0.515–1.271 0.358

6–8 h/n 0.983 0.544–1.777 0.955 1.173 0.633–2.174 0.612

Physical activity weekdays Range 1–10 h/d 0.994 0.860–1.148 0.930 1.085 0.953–1.236 0.217

Physical activity weekends Range 1–10 h/d 0.955 0.848–1.075 0.447 1.011 0.904–1.131 0.850

Sedentary time weekdays Range 1–10 h/d 1.100 0.998–1.212 0.055 1.137 1.032–1.253 0.009

Sedentary time weekends Range 1–10 h/d 1.131 1.022–1.253 0.017 1.084 0.969–1.211 0.158

Participation in organized physical 
activities outside of school

Yes (ref )

No 1.213 0.692–2.126 0.501 0.992 0.484–2.031 0.982
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time in both boys and girls. Reporting a better HRQoL 
was associated with lower likelihood of being categorized 
into the frequent pain group for girls, but only to some 
extent for boys. The high prevalence of frequent pain 
needs to be acknowledged and treated by school health-
care services and the healthcare sector in order to pre-
vent pain from influencing health and lifestyle factors 
negatively in children.
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