Ò

PAIN 152 (2011) 2259–2266

www.elsevier.com/locate/pain

Chronic idiopathic pain in adolescence – high prevalence and disability: The
young HUNT study 2008
Gry Børmark Hoftun a,b,⇑, Pål Richard Romundstad c, John-Anker Zwart d,e, Marite Rygg a,b
a

Department of Laboratory Medicine, Children’s and Women’s Health, Faculty of Medicine, Norwegian University of Science and Technology, Trondheim, Norway
Department of Pediatrics, St. Olavs Hospital, Trondheim, Norway
c
Department of Public Health and General Practice, Faculty of Medicine, Norwegian University of Science and Technology, Trondheim, Norway
d
Department of Neuroscience, Faculty of Medicine, Norwegian University of Science and Technology, Trondheim, Norway
e
Department of Neurology, Oslo University Hospital, Ullevål and University of Oslo, Norway
b

Sponsorships or competing interests that may be relevant to content are disclosed at the end of this article.

a r t i c l e

i n f o

Article history:
Received 18 February 2011
Received in revised form 2 May 2011
Accepted 11 May 2011

Keywords:
Pain
Musculoskeletal pain
Headache
Adolescent
Disability
Prevalence

a b s t r a c t
The aim of this study was to determine the prevalence of self-reported chronic idiopathic pain among
adolescents in relation to age and gender, and to explore how pain interferes with daily activities. The
study was performed in Nord-Trøndelag County, Norway in 2006–2008. All adolescents were invited to
participate; the response rate was 78%. Participants completed a comprehensive questionnaire, including questions about pain and interference with everyday life. Chronic idiopathic pain was deﬁned as
pain at least once a week during the last 3 months, not related to any known disease or injury. The ﬁnal
study population, with complete pain questionnaires, consisted of 7373 adolescents aged 13–18 years.
Chronic pain was reported by 44.4% of the participants, and 25.5% reported pain in at least 2 locations.
Chronic idiopathic musculoskeletal pain was most prevalent (33.4%), and the neck/shoulder was most
commonly affected. Musculoskeletal pain in 3 or more locations was reported by 8.5%. Pain almost
daily was reported by 10.2%. More girls than boys reported pain. In girls, the prevalence of pain
increased with age. A high number of pain-associated disabilities were reported, and 58.5% described
difﬁculties doing daily activities in leisure time. Subjective disabilities were higher in girls, and
increased with the frequency of pain and the number of pain locations, as shown by high disability
in adolescents with musculoskeletal pain in 3 or more locations. Chronic idiopathic pain, especially
multisite pain, is common among adolescents, and those suffering from it report a major impact on
several areas of daily living.
Ó 2011 International Association for the Study of Pain. Published by Elsevier B.V. All rights reserved.

1. Introduction
Pain is a common complaint among children and adolescents
[7,16,35,40,46]. The prevalence of chronic idiopathic pain, at least
once a week, varies among studies, ranging from 12% to 35%
[40,43,46]. Similarly, the prevalence of weekly musculoskeletal
pain ranges from 9% to 32% [6,35]. The wide variations in prevalence are probably due to differences in pain deﬁnition, study design, and study population. Studies on pain impact have shown
that children with chronic pain report similar or more disabilities
in daily life than children with chronic somatic disorders [15,26].
Limitations in social functioning, school participation, sports activ⇑ Corresponding author. Address: Department of Laboratory Medicine, Children’s
and Women’s Health, Faculty of Medicine, NTNU, P.O. Box 8905, Medisinsk teknisk
forskningssenter, Trondheim 7491, Norway. Tel.: +47 915 91 038; fax: +47 725 73
801.
E-mail addresses: gry.b.hoftun@ntnu.no, gryho@hotmail.com (G.B. Hoftun).

ities, and/or sleeping problems are often reported by children with
chronic pain [7,26,46]. Chronic pain in adolescents is also a burden
to their families and to society [7,19,39]. Pain in adulthood is
known to have severe economic consequences [30,31], but even
in adolescence, chronic pain may have extensive ﬁnancial consequences [49]. Follow-up studies have demonstrated that pain complaints in childhood tend to persist [4,11,12,15,20,41,51], and a
considerable number of patients will have persistent or recurrent
pain into adulthood [4,7,13,56]. Also, among children treated in
specialized clinics, persistence rates are high [32]. Studies have
shown that children often report pain in more than one location
[35,40,43,46], and that the negative impact of pain [35,44,50]
and the risk of persistence [11] increase as the number of painful
locations increases.
Most studies on pain have focused on speciﬁc locations of pain,
such as low back pain, neck pain, or headache [3,16,37], and studies on multisite pain in adolescents have been recommended [22].
A recent report showed that number of pain sites is relatively
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stable through adulthood [22], and this ﬁnding highlights the need
to look at the situation in adolescence. Some studies have focused
on the impact of different pain conditions on the adolescents’
everyday activities, but few studies have assessed self-reported
pain and disabilities in a large, unselected, nonclinical population.
The high prevalence, the reduced quality of life, the ﬁnancial consequences, and the importance of searching for factors associated
with pain, justify further research in these areas.
The aim of this study was to estimate the prevalence of self-reported chronic pain, and especially the prevalence of chronic idiopathic musculoskeletal pain, single-site as well as multisite pain, in
a large, unselected adolescent population in relation to age and
gender. A second aim was to explore how pain interferes with daily
activities.
2. Methods
2.1. Study design and population
The study took place in Nord-Trøndelag county in the middle of
Norway, with approximately 132,000 inhabitants [53]. The county
consists of both rural and urban areas, and does not differ considerably from other counties in Norway with regard to demographic
factors, geography, and industry [38].
During the years 2006–2008, all the county’s adolescents, aged
13–19 years, were invited to participate in the youth part of the
Nord-Trøndelag Health Study (‘‘Helseundersøkelsen i NordTrøndelag [HUNT]’’). Of 10,485 invited, 8200 (78%) participated.
The ﬁeld work took place from October 2006 to June 2008. During
a school lesson, the students completed a comprehensive questionnaire with more than 100 health-related items. Adolescents not
attending school (apprentices and dropouts, n = 412 [3.9%]) were
also invited (n = 57 participated). Students not at school on the
day of the study could complete the questionnaire at a later clinical
examination. The questionnaires were identical, except for one extra page for high school students. Reasons for not participating
were mainly being absent from school on the day of the study,
not wanting to participate, or lack of written consent from parents.
Some 12-year-old children, who had entered junior high school,
participated but were excluded due to the low number (n = 27).
Only 260 of the 19-year-olds were reached, and they were also excluded. Of 7913 participants in the target age groups of
13–18 years, 7373 (93%) completed the pain questions and thus
constituted the ﬁnal study population in the present study.
The study was approved by the Regional Committee for Medical
Research Ethics and the Norwegian Data Inspectorate Board. Written consent was obtained from the adolescents or from both child
and parents if the child was younger than 16 years old.
2.2. Measures
2.2.1. Pain
The questionnaire included questions about whether they had
experienced pain, not related to any known disease or injury, during the last 3 months. Participants were asked to specify if they had
experienced headache/migraine, abdominal pain, or pain in the
neck/shoulder, upper back, low back/buttocks, chest, upper and/
or lower extremities, with locations marked on a ﬁgure beside
the questions. The frequency of pain in each location was speciﬁed
as; never/seldom, once a month, once a week, more than once a
week, or almost every day. Chronic idiopathic pain was deﬁned
as pain not related to any known disease or injury, for at least once
a week during the last 3 months. Chronic idiopathic musculoskeletal pain was deﬁned as chronic idiopathic pain in the musculoskeletal locations (neck/shoulder, upper back, low back/buttocks,

chest, upper and/or lower extremities). The criteria for diffuse idiopathic pain [29] were chronic idiopathic pain affecting at least 3
musculoskeletal locations (areas) of the body.
2.2.2. Subjective disability
To assess to what extent pain interfered with the adolescents’
everyday life, participants were asked to indicate if they agreed
with one or more of the following statements: (1) I have difﬁculties
falling asleep because of pain and/or pain disturbs my sleep; (2)
because of pain I have difﬁculties sitting during a lesson; (3) pain
disturbs me if I walk more than 1 km and; (4) pain disturbs me
during physical exercise class. The statements were adapted from
Mikkelsson et al. in order to calculate a subjective disability index
[35]. The ﬁfth phrase to establish the index was converted to a
question: ‘‘All things considered, has pain made it difﬁcult to do
daily activities in leisure time?’’ This is slightly different from the
original statement: (5) ‘‘Pain and aches disturb my hobbies [35].’’
The subjective disability index is calculated from the answers to
the 5 statements, with one point for each veriﬁed statement, and
a maximum of 5 points [35].
2.3. Data analysis
The data were analyzed using PASW 17 (Predictive Analytics
Software; SSPS Inc, Chicago, IL, USA). For estimation of exact conﬁdence intervals for binomially distributed variables, we used STATA (STATA Corp, College Station, TX, USA). Descriptive statistics
were computed for pain in relation to age and gender, and for subjective disability.
3. Results
A total of 7373 adolescents, 3748 girls and 3625 boys, completed the pain questions. Of these, 4084 were aged 13–15 years
(junior high school) and 3289 were 16–18 years (high school).
Mean age was 15.8 years (SD 1.6).
3.1. Pain prevalence
Pain in any location, at least once a week during the last
3 months, was reported by 44.4% of the adolescents (Table 1).
Chronic idiopathic musculoskeletal pain was the most prevalent
condition, experienced by 33.4% of the adolescents, while headache/migraine (21.8%) and abdominal pain (11.3%) were less frequently reported. The neck/shoulder was the most commonly
affected musculoskeletal location in both genders and both age
groups, followed by lower extremities in the 13- to 15-year-olds
and low back/buttocks in the 16- to 18-year-olds.
The prevalence of pain was higher in girls than in boys for all
pain locations (Table 1). Girls reported twice as much headache/
migraine and 3 times as much abdominal pain as boys. Pain prevalence was also, for the most part, higher in 16- to 18-year-old adolescents compared to 13- to 15-year-olds. However, in lower
extremities, pain prevalence was higher in the youngest age group.
Increase with age was most evident for pain in the neck/shoulder
and low back/buttocks. The increase in pain prevalence with age
was due to an increase in pain among girls (Fig. 1). Also, the gender
difference in speciﬁc age groups increased with age, and was most
pronounced at the age of 16 years.
Chronic pain in more than one location was reported by 25.5%
(Table 1). In all pain locations, multisite pain was more prevalent
than single-site pain. Chronic idiopathic musculoskeletal pain in
3 or more locations was reported by 8.5% of the adolescents, fulﬁlling the criteria for diffuse idiopathic pain [29]. Headache/migraine
was associated with abdominal pain and musculoskeletal pain,
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27.7 (26.1–29.2)
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3.2. Subjective disability
Of all the adolescents reporting chronic pain of any location,
79.7% (data not shown) reported one or more disabilities. Adolescents with multisite pain reported more disabilities than those
with pain in only one location (Table 4). Difﬁculties in daily activities during leisure time were the most frequently reported disability in all pain locations, reported by approximately 60%, followed
by difﬁculties sitting during a school lesson, reported by about
50%. Sleeping difﬁculties and problems during physical exercise
class were also frequently reported. The adolescents with musculoskeletal pain in 3 or more locations, fulﬁlling the criteria of diffuse
idiopathic pain, reported most pain-associated disabilities, but also
within this group, disabilities increased when including other pain
locations, like headache/migraine and/or abdominal pain. Overall,
more girls than boys experienced disabilities; differences between
age groups were small (Table 5).

34.2 (32.7–35.8)
17.3 (16.1–18.6)
1241
628
54.1 (52.5–55.7)
33.4 (31.8–34.9)

3.3. Subjective disability index

CI, conﬁdence interval.
a
Pain at least once a week for at least 3 months, not related to any known disease or injury.
b
Three or more musculoskeletal locations, no headache/migraine or abdominal pain.
c
Three or more musculoskeletal locations including headache and/or abdominal pain.

2029
1250
44.4 (43.2–45.5)
25.5 (24.5–26.5)
3270
1878
18.9 (18.0–19.8)
Pain, any location
One location
Two or more locations

1392

33.4 (32.3–34.4)
8.5 (7.9–9.2)
2459
630c
9.6 (8.9–10.3)
3.3 (2.9–3.7)
705
240b
Musculoskeletal
One location
Three or more locations
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especially in the neck/shoulder region (Table 2). Moderate correlations were also found between pain in the neck/shoulder and
upper and low back/buttocks. Pain in the chest and upper and lower extremities showed weak correlations with the other pain
locations.
Pain once a week was reported by 19.1% of the adolescents,
15.0% reported pain more than once a week, and 10.2% reported
pain almost daily (Table 3). Pain almost daily in 3 or more locations
was reported by 1.5% of the adolescents. There was no gender or
age difference among the adolescents reporting pain once a month.
However, with increasing frequency of pain from once a week to
almost daily, the gender difference increased.
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36.0 (34.3–37.6)
9.6 (8.6–10.7)
1183
316
959
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17.2 (16.4–18.1)
4.0 (3.5–4.4)
4.2 (3.8–4.7)
9.6 (9.0–10.3)
13.9 (13.1–14.7)
10.9 (10.2–11.6)
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292
310
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804
235
46
47
37
191
149
Musculoskeletal
Neck/shoulder
Upper extremities
Chest
Upper back
Low back/buttocks
Lower extremities

3.2
0.6
0.6
0.5
2.6
2.0

(2.8–3.6)
(0.5–0.8)
(0.5–0.8)
(0.4–0.7)
(2.2–3.0)
(1.7–2.4)

838
164
188
473
625
474

21.8 (20.9–22.8)
11.3 (10.6–12.1)
1611
834

1500
410

40.0 (38.4–41.6)
10.9 (10.0–12.0)

26.5 (25.0–27.9)
6.1 (5.3–6.9)

1276
314

31.2 (29.8–32.7)
7.7 (6.9–8.5)

20.9 (19.5–22.3)
3.9 (3.3–4.6)
4.4 (3.8–5.2)
11.5 (10.5–12.7)
17.5 (16.3–18.9)
8.6 (7.6–9.6)
688
129
146
379
577
282
433
128
122
237
399
330
22.4 (21.0–23.7)
4.4 (3.7–5.1)
5.0 (4.3–5.8)
12.6 (11.6–13.7)
16.7 (15.5–17.9)
12.6 (11.6–13.8)

11.9 (10.9–13.0)
3.5 (3.0–4.2)
3.4 (2.8–4.0)
6.5 (5.8–7.4)
11.0 (10.0–12.1)
9.1 (8.2–10.1)

583
163
164
331
447
522

14.3 (13.2–15.4)
4.0 (3.4–4.6)
4.0 (3.4–4.7)
8.1 (7.3–9.0)
10.9 (10.0–11.9)
12.8 (11.8–13.8)

24.0 (22.5–25.5)
12.0 (10.9–13.2)
788
396
20.2 (18.9–21.4)
10.7 (9.8–11.7)

% (95% CI)
n
% (95% CI)
n

823
438
13.5 (12.4–14.6)
5.3 (4.6–6.1)
489
193
29.9 (28.5–31.4)
17.1 (15.9–18.3)

% (95% CI)
n
% (95% CI)
n
% (95% CI)
n

7.0 (6.5–7.6)
2.3 (2.0–2.6)
519
168

n

Headache/migraine
Abdomen

% (95% CI)

Girls
Only one location

At least one location

Boys
Table 1
Chronic idiopathic pain

a

in adolescents aged 13–18 years, n = 7373.

1122
641

13–15 years

16–18 years
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The proportion of adolescents with no disabilities decreased
with increasing number of pain locations (Table 6). Among those
reporting pain in at least 5 locations, two-thirds reported maximal
disability (disability index 3–5). The more frequent the musculoskeletal pain, the higher the scores on the subjective disability index (Table 7). Of the 558 adolescents reporting musculoskeletal
pain almost daily (7.6% of the study population), 58.4% reported
maximal disability. Among the adolescents reporting chronic idiopathic pain almost daily in 2 or more locations, or 3 or more locations, 66.9% and 75.0%, respectively, reported maximal disability
(data not shown).
4. Discussion
This study conﬁrms chronic idiopathic pain as common in adolescents. The overall prevalence of 44.4% is even higher than in
other comparable studies [40,43,46]. In the study by Roth-Isigkeit
et al. [46], 35.2% of the children and adolescents reported pain at
least once a week. A high prevalence of chronic pain among adolescents in Norway is in agreement with a study on adult chronic pain
performed in 15 European countries, where the prevalence in Norway was among the highest [5]. Whether these differences are due
to organization of health services, economy, cultural differences, or
other factors, is not known.
The deﬁnitions of recurrent and chronic pain vary in different
studies [17,21,28,40,44], from pain at least once a month [44] to
pain occurring weekly or more [28], and from recurrent or continuous pain for more than 3 months [40] to pain lasting at least 1 day
during the last month [21]. These different deﬁnitions make comparison between studies difﬁcult. We chose to focus on idiopathic
pain at least once a week during the last 3 months, as pain of this
frequency and duration was presumed to be of more clinical rele-
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a predictor of widespread pain (WSP) [34] and tends to persist
more often than pain in other locations [11]. The prevalence of
headache/migraine was consistent with some [2,42], and slightly
lower than other studies [35]. Pain almost daily in one or more
locations was reported by 10.2%, compared to 5.5% in the
Roth-Isigkeit study [46].
The majority of adolescents with chronic pain reported pain in
more than one location. High levels of multisite pain are reported
in several studies [6,27,35,40,43,50]. The design of the questionnaire made it impossible to evaluate the prevalence of WSP as deﬁned by the American College of Rheumatology [58]. However, the
American College of Rheumatology criteria have not been validated
in children [47]. We chose to use the criteria suggested by Yunus
and Masi [59], further deﬁned as diffuse idiopathic pain syndrome
by Malleson et al. [29] and preferred by several [7,8,25,48]. Little
research has been done on diffuse idiopathic musculoskeletal pain
in children/adolescents in the general population, despite the fact
that this represents a common pain condition in clinical pediatric
rheumatology practice [7]. In our study, the prevalence of chronic
idiopathic musculoskeletal pain in 3 or more locations was high
and, though not comparable, consistent with reported prevalence
of childhood WSP [34]. Also, in adults, musculoskeletal pain is
mostly reported as multisite pain [23], and a recent study indicates
that the number of pain locations is a strong predictor of later disability pension [24].
Consistent with other studies [3,10,40,45,50,52,57,60], the
prevalence of chronic idiopathic pain was higher in girls than in
boys, and this gender difference increased with age [3,18,40,45].
Several explanations for gender differences in pain prevalence have
been proposed [1,14,25,55]. Reporting pain once a month showed a
different pattern, being equally prevalent among girls and boys.
The prevalence of chronic idiopathic pain in most locations increased
with
age,
consistent
with
previous
studies
[3,18,40,45,52]. In our study, these age differences were mostly
attributable to increased pain prevalence in girls, a result recently
supported by others [54].
Adolescents with chronic idiopathic pain experienced disabilities in several areas of daily life, supporting other studies

Fig. 1. Chronic idiopathic pain, deﬁned as pain at least once a week for at least
3 months, not related to any known disease or injury, in adolescents aged 13–
18 years according to age and gender, n = 7373. Prevalence (%) and 95% conﬁdence
interval (CI).

vance. Headache, abdominal, and musculoskeletal pain were considered in the same way because they may all be regarded as part
of the spectrum of idiopathic pain. The use of the term ‘‘medically
unexplained symptoms’’ is controversial [9].
One-third of the adolescents reported chronic idiopathic musculoskeletal pain, which is higher than reported from Sweden [6],
but consistent with results from Finland [35]. The neck/shoulder
region was the most reported musculoskeletal location, followed
by low back/buttocks and lower extremities. The Finnish study
[35] reported pain in the lower extremities as most common, followed by neck pain. These differences are probably due to the
age difference in the study populations (10–12 vs 13–18 years),
as our results show that neck/shoulder pain increases and pain in
lower extremities decreases with age. The high prevalence of
chronic neck/shoulder pain is worrying, as neck/shoulder pain is

Table 2
Correlationsa (Spearman’s rho) of different chronic idiopathic pain locations.
Headache/
migraine
Abdomen
Musculoskeletal
Neck/shoulder
Upper extremities
Chest
Upper back
Low back/buttocks
Lower extremities
a

.31
.30
.30
.11
.16
.22
.21
.15

Abdomen

.24
.22
.14
.22
.18
.15
.13

Neck/
shoulder

Upper
extremities

.18
.18
.48
.35
.13

.16
.16
.13
.21

Chest

.17
.15
.10

Upper
back

Low back/
buttocks

.44
.13

.17

Weak: <0.29, moderate: 0.30–0.49, strong: >0.50.

Table 3
Frequency of idiopathic pain, and number of pain locations in those with almost daily pain, in adolescents aged 13–18 years, n = 7373.
Frequency of pain

Once a month
Once a week
More than once a week
Almost daily
One or more locations
Two or more locations
Three or more locations
CI, conﬁdence interval.

13–15 years

16–18 years

n

Total
% (95% CI)

n

Girls
% (95% CI)

n

Boys
% (95% CI)

n

% (95% CI)

n

% (95% CI)

2362
1410
1106

32.0 (31.0–33.1)
19.1 (18.2–20.0)
15.0 (14.2–15.8)

1166
809
712

31.1 (29.6–32.6)
21.6 (20.3–22.9)
19.0 (17.8–20.3)

1196
601
394

33.0 (31.5–34.6)
16.6 (15.4–17.8)
10.9 (9.9–11.9)

1298
750
579

31.8 (30.4–33.2)
18.4 (17.2–19.6)
14.2 (13.1–15.3)

1064
660
527

32.4 (30.8–34.0)
20.1 (18.7–21.5)
16.0 (14.8–17.3)

754
299
113

10.2 (9.5–10.9)
4.1 (3.6–4.5)
1.5 (1.3–1.8)

508
205
77

13.6 (12.5–14.7)
5.5 (4.8–6.2)
2.1 (1.6–2.6)

246
94
36

9.6 (8.7–10.5)
3.5 (3.0–4.1)
1.4 (1.1–1.8)

362
155
55

11.0 (10.0–12.1)
4.7 (4.0–5.5)
1.7 (1.3–2.2)

6.8 (6.0–7.7)
2.6 (2.1–3.2)
1.0 (0.7–1.4)

392
144
58

Ò

2263

G.B. Hoftun et al. / PAIN 152 (2011) 2259–2266
Table 4
Subjective disability in adolescents aged 13–18 years with single-site and multisite chronic idiopathic pain.a
I have difﬁculties falling
asleep because of pain
and/or pain disturbs my
sleep

I have difﬁculties sitting
during a school lesson

Pain disturbs me if I
walk more than 1 km

Pain disturbs me during
physical exercise class

Pain has made it
difﬁcult to do daily
activities in leisure time

n

n

% (95% CI)

n

% (95% CI)

n

n

% (95% CI)

% (95% CI)

% (95% CI)

Headache/migraine
Only headache/migraine
At least headache/migraine

125
641

25.8 (22.0–30.0)
41.6 (39.1–44.1)

208
812

42.5 (38.1–47.1)
52.4 (49.9–54.9)

63
316

12.9 (10.1–16.2)
20.5 (18.6–22.7)

102
601

20.9 (17.3–24.7)
39.3 (36.8–41.8)

257
992

51.5 (47.0–56.0)
63.3 (60.9–65.7)

Abdominal pain
Only abdominal pain
At least abdominal pain

54
390

33.3 (26.1–41.2)
48.5 (45.0–52.0)

76
453

46.9 (39.0–54.9)
56.1 (52.6–59.6)

22
204

13.6 (8.7–19.8)
25.4 (22.5–28.6)

43
356

26.4 (19.8–33.8)
44.4 (40.9–47.9)

83
536

50.9 (43.0–58.8)
65.8 (62.4–69.0)

120

17.9 (15.1–21.1)

200

29.8 (26.3–33.4)

75

11.2 (8.9–13.8)

185

27.8 (24.4–31.3)

314

46.4 (42.6–50.2)

803

34.0 (32.1–35.9)

1127

47.5 (45.4–49.5)

493

20.9 (19.3–22.6)

968

41.4 (39.4–43.4)

1445

60.3 (58.3–62.2)

75

32.2 (26.2–38.6)

133

56.6 (50.0–63.0)

61

26.2 (20.7–32.3)

113

49.1 (42.5–55.8)

154

65.0 (58.5–71.0)

293

47.9 (43.9–51.9)

395

64.4 (60.5–68.2)

196

32.2 (28.5–36.1)

350

57.9 (53.8–61.8)

447

72.1 (68.4–75.6)

299
1037

22.7 (20.5–25.1)
33.2 (31.5–34.9)

484
1465

36.6 (34.0–39.2)
46.6 (44.8–48.3)

160
597

12.1 (10.4–14.0)
19.1 (17.7–20.5)

330
1149

25.0 (22.7–27.5)
36.9 (35.2–38.7)

654
1858

48.8 (46.1–51.6)
58.5 (56.7–60.2)

Musculoskeletal pain
Only one musculoskeletal
location
At least one musculoskeletal
location
Diffuse idiopathic painb
Pain in at least 3
musculoskeletal locations
Including headache/migraine
and/or abdominal pain
Pain, any location
Only one location
At least one location

CI, conﬁdence interval.
a
Pain at least once a week for at least 3 months, not related to any known disease or injury.
b
Chronic idiopathic musculoskeletal pain in 3 or more locations.

Table 5
Subjective disability in adolescents aged 13–18 years with chronic idiopathic paina according to age and gender.
Headache/migraine

Abdominal pain

Musculoskeletal pain

Diffuse idiopathic painb

Pain, any location

n

n

% (95% CI)

n

% (95% CI)

n

% (95% CI)

n

I have difﬁculties falling asleep because of pain and/or pain
Girls
518
47.7 (44.7–50.8)
320
Boys
123
27.0 (23.0–31.3)
70
13–15 years
309
39.6 (36.2–43.1)
203
16–18 years
332
43.6 (40.1–47.2)
187

disturbs my sleep
51.7 (47.7–55.7)
37.8 (30.8–45.2)
48.0 (43.1–52.9)
49.1 (44.0–54.2)

588
215
370
433

40.7
23.5
30.4
37.9

(38.1–43.2)
(20.8–26.4)
(27.8–33.0)
(35.1–40.8)

213
80
136
157

53.4
37.6
44.7
51.0

(48.4–58.4)
(31.0–44.4)
(39.1–50.5)
(45.2–56.7)

777
260
505
532

39.8
22.2
30.9
35.7

(37.6–42.0)
(19.8–24.7)
(28.6–33.2)
(33.3–38.2)

I have difﬁculties sitting during a school lesson
Girls
611
56.2 (53.2–59.2)
Boys
201
43.5 (38.9–48.2)
13–15 years
382
48.8 (45.2–52.4)
16–18 years
430
56.1 (52.5–59.7)

363
90
229
224

58.5
48.4
54.0
58.5

(54.4–62.4)
(41.0–55.8)
(49.1–58.8)
(53.4–63.5)

760
367
529
598

52.4
39.7
43.1
52.1

(49.8–55.0)
(36.5–43.0)
(40.4–46.0)
(49.2–55.0)

268
127
189
206

67.5
58.8
61.8
67.1

(62.7–72.1)
(51.9–65.4)
(56.1–67.2)
(61.5–72.3)

999
466
721
744

50.9
39.4
43.8
49.6

(48.7–53.2)
(36.6–42.2)
(41.4–46.3)
(47.0–52.2)

Pain disturbs me if I walk more than 1 km
Girls
241
22.3 (19.9–24.9)
Boys
75
16.4 (13.1–20.1)
13–15 years
176
22.7 (19.8–25.8)
16–18 years
140
18.4 (15.7–21.3)

163
41
122
82

26.5
22.0
29.1
21.4

(23.0–30.1)
(16.3–28.7)
(24.8–33.7)
(17.4–25.9)

336
157
287
206

23.3
17.1
23.5
18.1

(21.1–25.5)
(14.8–19.7)
(21.2–26.0)
(15.9–20.4)

135
61
112
84

34.3
28.5
37.1
27.5

(29.6–39.2)
(22.6–35.1)
(31.6–42.8)
(22.5–32.8)

412
185
360
237

21.1
15.7
22.0
15.9

(19.3–23.0)
(13.7–18.0)
(20.0–24.1)
(14.1–17.8)

Pain disturbs me during physical exercise class
Girls
460
42.8 (39.8–45.8)
Boys
141
31.1 (26.8–35.5)
13–15 years
299
38.5 (35.1–42.1)
16–18 years
302
40.1 (36.6–43.7)

289
67
194
162

47.1
35.6
45.9
42.7

(43.1–51.1)
(28.8–42.9)
(41.0–50.7)
(37.7–47.9)

658
310
517
451

46.0
34.1
42.6
40.0

(43.4–48.6)
(31.0–37.2)
(39.8–45.5)
(37.1–42.9)

242
108
185
165

61.9
50.5
61.5
54.3

(56.9–66.7)
(43.6–57.4)
(55.7–67.0)
(48.5–60.0)

787
362
628
521

40.6
30.9
38.5
35.3

(38.4–42.8)
(28.3–33.7)
(36.1–40.9)
(32.8–37.7)

Pain has made it difﬁcult to do daily activities in leisure time
Girls
740
67.2 (64.4–70.0)
424
67.5
Boys
252
54.2 (49.5–58.8)
112
59.9
13–15 years
496
62.2 (58.7–65.5)
289
67.5
16–18 years
496
64.6 (61.1–68.0)
247
63.8

(63.7–71.2)
(52.5–68.0)
(62.9–71.9)
(58.8–68.6)

945
500
756
689

64.5
53.7
61.0
59.5

(61.9–66.9)
(50.4–56.9)
(58.2–63.7)
(56.6–62.3)

307
140
222
225

76.2
64.5
72.1
72.1

(71.7–80.3)
(57.8–70.9)
(66.7–77.0)
(66.8–77.0)

1234
624
989
869

62.2
52.3
59.4
57.5

(60.0–64.3)
(49.4–55.1)
(57.0–61.7)
(54.9–60.0)

% (95% CI)

% (95% CI)

CI, conﬁdence interval.
a
Pain at least once a week for at least 3 months, not related to any known disease or injury.
b
Chronic idiopathic musculoskeletal pain in 3 or more locations.

[19,26,44,46]. It is alarming that almost half of the adolescent
population reports some sort of chronic pain, and of these,
nearly 60% describe pain-associated difﬁculties in leisure time.
Sleeping difﬁculties, reported by one-third, might affect several
areas of life [46]. Difﬁculties sitting during a school lesson, re-

ported by nearly 50%, are likely to inﬂuence attention and
concentration.
Adolescents with chronic pain in more than one location reported distinctly more disabilities than those with single-site pain,
consistent with a Swedish report [44]. In our study the number of
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Table 6
Subjective disability index in adolescents aged 13–18 years with chronic idiopathic pain

a

according to number of pain locations.

Subjective disability indexb

One location
n (%)

Two locations
n (%)

Three locations
n (%)

Four locations
n (%)

At least 5 locations
n (%)

0
1–2
3–5

391 (30.4)
619 (48.1)
278 (21.6)

140 (19.0)
374 (50.7)
224 (30.4)

51 (10.7)
207 (43.5)
218 (45.8)

25 (9.2)
94 (34.6)
153 (56.3)

9 (3.4)
77 (28.9)
180 (67.7)

Total

1288 (100)

738 (100)

476 (100)

272 (100)

266 (100)

a

Pain at least once a week for at least 3 months, not related to any known disease or injury.
One point for each afﬁrmative answer to the following statements/questions: (1) I have difﬁculties falling asleep because of pain and/or pain disturbs my sleep; (2)
because of pain I have difﬁculties sitting during a lesson; (3) pain disturbs me if I walk more than 1 km; (4) pain disturbs me during physical exercise class; (5) has pain made
it difﬁcult to do daily activities in leisure time?
b

Table 7
Subjective disability index in adolescents aged 13–18 years with musculoskeletal pain the last 3 months according to frequency of pain.
Subjective disability indexa

Once a month
n (%)

Once a week
n (%)

More than once a week
n (%)

Almost daily
n (%)

0
1–2
3–5

1329 (45.8)
1139 (39.3)
433 (14.9)

265 (27.3)
457 (47.1)
248 (25.6)

116 (15.2)
367 (48.1)
280 (36.7)

45 (8.1)
187 (33.5)
326 (58.4)

Total

2901 (100)

970 (100)

763 (100)

558 (100)

a

One point for each afﬁrmative answer to the following statements/questions: (1) I have difﬁculties falling asleep because of pain and/or pain disturbs my sleep; (2)
because of pain I have difﬁculties sitting during a lesson; (3) pain disturbs me if I walk more than 1 km; (4) pain disturbs me during physical exercise class; (5) has pain made
it difﬁcult to do daily activities in leisure time?

pain locations was more important for the subjective disability
than the localization of pain. It is important to know that about
two-thirds of adolescents with, for instance, headache/migraine
also have pain in other locations, which will have major impact
on their disability reports. It may be difﬁcult to analyze the effects
of one single pain location without asking for pain in other locations. Overall, a higher proportion of girls than boys reported disabilities, also supporting earlier studies [44,46], although
different measures for disabilities were used.
In accordance with Mikkelsson et al. [36], the subjective disability index increased with the frequency of musculoskeletal pain,
however, our results showed a higher score for adolescents with
pain at least once a week. For adolescents reporting pain almost
daily, nearly 60%, compared to 20% in the Finnish study [36], reported maximal disability score. The results are not totally comparable due to the minor difference in the ﬁfth statement of the
index, but it is unlikely that this explains the large difference in results. A more likely explanation may be the age difference between
the study populations (10–12 years vs 13–18 years). Maximal disability score increased with the frequency of pain and the number
of pain locations. As a high score on the disability index has been
shown to predict pain persistence [36], this suggests that the more
frequent and multisite, the higher the possibility for pain
persistence.
Adolescents reporting musculoskeletal pain once a month had a
low score on the disability index. This might be an important result
regarding the different deﬁnitions on recurrent/chronic pain in the
literature. Pain once a month might be a normal experience, rather
than recurrent or chronic pain [47].
This is, to our knowledge, the only study on pain and disability
including a complete adolescent population. The high participation rate and the fact that the county did not differ considerably
from other counties in Norway make the results fairly representative for the country’s adolescent population. Our strict deﬁnition
of chronic idiopathic pain is one of the strengths of the study,
as it probably excluded minor pain due to everyday harmless
accidents or ‘‘normal’’ life events, and also pain due to known
diseases or injuries. Another strength is the inclusion of several

aspects of pain, different pain locations, single-site as well as
multisite.
Pain and disabilities might be more prevalent among adolescents not participating in the study, and this, together with the
low participation among apprentices and dropouts, might signal
a selection bias. Even though our deﬁnition of chronic pain is strict,
it can be argued that pain once a week for the last 3 months does
not necessarily indicate a chronic condition. The cross-sectional
design of the study made it impossible to evaluate pain persistence. Follow-up studies are needed for this purpose. Answering
the questionnaires relies on recollections from the last 3 months,
and recall bias cannot be excluded, but others have shown that
adolescents are able to accurately recall and report pain experiences [33]. Another limitation in our study is the focus on frequency of pain, and not on pain intensity. However, it has been
shown that frequency of pain also reﬂects intensity fairly well
[52]. The study was based on self-report and, as pain is a subjective
phenomenon, other ways of measuring would be inaccurate [16].
While the subjective disability index was designed for musculoskeletal pain, we also used the index for headache and abdominal
pain. Disability report was regarded as pain-associated, as the
questions should be answered only by those who had reported
pain in the last 3 months, but we missed the opportunity to compare disabilities between adolescents with and without pain. The
study focused on the prevalence of pain, and did not include psychosocial factors, such as depression, which is known to be associated with pain. The general health focus on the questionnaire
resulted in rather simple pain questions compared to more multidimensional questionnaires.
This study shows that chronic idiopathic pain in adolescence is
common, particularly among girls, and may have a major negative
impact on everyday life, with high disability. The disability increases with frequency of pain and number of pain locations;
and adolescents with musculoskeletal pain in 3 or more locations,
as well as those with daily pain, constitute a group with high subjective disability index. Further studies are needed to analyze
pain-associated factors, such as psychosocial and lifestyle factors,
in order to suggest appropriate intervention strategies.
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