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ABSTRACT
Introduction. The most common painful 
syndromes (headache, abdominal pain and 
musculoskeletal pain) develop or worsen 
during adolescence and are a common reason 
for consultation.
Objective. Evaluate the association of age, 
sex, obesity, pubertal development, schooling 
level, employment and family structure with 
consultation for pain in adolescents.
Population and methods. Case-control study 
conducted between February 1st, 2014 and June 
30th, 2015.
Inclusion criteria: ages 10 to 20 years, both 
sexes, consultation for pain (cases), or a check-
up and/or school physical (controls). χ² test and 
Student’s tests were used. Odds ratios (OR) were 
calculated. A binary logistic regression model 
was constructed to independently assess each 
pain-related variable.
Results. A total of 4224 medical records were 
evaluated; 237 cases and 468 controls were 
included. Adolescents with pain exhibited: 
greater age (p < 0.0001; OR 2.3; 95% CI: 1.6-
3.2); greater number of females (p < 0.0001; 
OR 2.24; 95% CI: 1.61-3.12); greater pubertal 
development (p < 0.0035; OR 2.16; 95% CI: 1.3-
3.6); greater school dropout level (p < 0.0001; 
OR 13.4; 95% CI: 3.9-42.9); greater employment 
levels (p < 0.0001; OR 3.04; 95% CI: 1.7-5.3). 
Only age, female sex and school dropout were 
independently associated with consultation for 
pain. There were no significant differences with 
obesity and family structure.
Conclusion. Older age, female sex and school 
dropout were independent risk factors in 
consultation for pain in adolescents. Puberty 
and employment were associated, but were not 
found to be independent risk factors.
Key words: chronic pain, headache, musculoskeletal 
pain, abdominal pain, adolescent.
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INTRODUCTION
The International Association for 

the Study of Pain defines pain as an 
unpleasant sensory and emotional 
experience associated with actual 
or potential tissue damage.1 Pain is 
a common reason for consultation 
in adolescence.2 The most common 
painful syndromes, such as headache, 
abdominal pain and musculoskeletal 
p a i n  ( M S P ) ,  b e g i n  o r  w o r s e n 
during this stage. The increase in its 
prevalence correlates directly with 
the pubertal development phase3 

and with age.4 Obesity is another 
factor associated with the presence of 
pain, particularly with chronic pain in 
children and adolescents.5 In addition, 
it is more common in females.4,6

Swain et al. evaluated adolescents 
aged 11 to 15 years from the “Health 
Behaviour in School-aged Children: 
WHO Collaborative Cross-National 
Survey (HBSC).”  They showed 
tha t  pa in  was  common in  th i s 
population: headache in 54% (95% 
confidence interval [95% CI]: 54.0-
54.3); abdominal pain in 49.8% (95% 
CI: 49.6-49.9) and low back pain in 
37% (95% CI: 36.8-37.1). The three 
pains were more prevalent in girls 
and older adolescents. Multiple pains 
were more common in girls and their 
prevalence increased directly with 
age.7 This reinforces the hypothesis 
that pain in adolescence is a major 
predictor of pain in adult life, which is 
associated with high health costs and 
alterations in the quality of life.8

Primary headaches (migraine 
and tension-type headache) are the 
most common ones. Both prevail 
in girls since puberty and tend to 
exhibit a recurrent pattern.9,10 Chronic 
abdominal pain is mainly caused by 
functional disorders. Their incidence 
decreases with age in males but not in 
females. They are usually associated 

Gonzalo Agüero, M.D.a, Soledad Salmain, M.D.b, Belén Manzur, M.D.b and  
Enrique Bernera

Original article



Pain in adolescents and its risk factors: A case-control study  /  113

with psychosomatic manifestations.11,12 For its 
part, MSP prevalence correlates directly with 
age. Its most common causes in adolescence are 
trauma, overuse syndrome and low back pain.13-15

Pain is a frequent reason for consultation in 
adolescents or their families, particularly when 
its pattern of occurrence is chronic or recurrent. 
In Argentina, data in this respect are scarce. In 
international bibliography there is controversy 
regarding the influence of psychosocial factors 
on pain.4 In our Department of Adolescence, 
in 1995, pain was found to be an important 
reason for consultation and the most commonly 
reported complaints were headache, chest pain 
and recurrent abdominal pain.16

In this study, we performed a retrospective 
analysis of the most common painful syndromes 
as reason for consultation during adolescence 
(headache, MSP, abdominal pain), and described 
some related risk factors.

OBJECTIVES
 Describe age, sex, body mass index (BMI) and 

pubertal development of adolescents who 
consulted for pain.

 Assess the degree of association with potential 
risk factors: age, female sex, obesity, advanced 
pubertal development, schooling, employment 
and family structure.

POPULATION, MATERIALS AND 
METHODS

The study was conducted at the Department of 
Adolescence of the Hospital de Agudos Dr. Cosme 
Argerich, of the Autonomous City of Buenos Aires, 
between February 1st, 2014 and June 30th, 2015.

Design: Prevalent case-control study. Data 
were retrospectively obtained.

Inclusion criteria: 1) Cases. Adolescents aged 
10 to 20 years, of both sexes, who presented with 
painful syndrome (headache, abdominal pain, 
MSP, or their combinations) between January 
1st, 2008 and December 31st, 2013. 2) Controls. 
Adolescents who presented at the institution for 
a check-up and/or a school physical in the same 
period, and reported no pain at consultation.

Exclusion criteria: Acute febrile illness, 
trauma, rheumatic and oncohematologic diseases, 
precocious and delayed puberty, pregnancy, 
intellectual disability or acute psychiatric disease, 
missing data in medical record (age, sex, weight, 
height and/or pubertal development stage).

Patients who presented for a health check-up 
or a school physical and, in addition, reported 
experiencing pain, were included as cases.

Description of variables
Dependent variables (pain)

Type, quantity and duration were recorded. 
Consultations for headache, abdominal pain, 
MSP, or multiple pain syndrome were evaluated. 
“Multiple pains” were defined as the combination 
of, at least, two painful syndromes mentioned 
above or two anatomically unrelated MSPs. 
Depending on the duration of the symptom, 
development was divided into acute (< 12-week 
course) and chronic (≥ 12-week duration).

Independent variables (exposure)
1) Age: In years-old actually reached. 2) Sex: 

Male and female. 3) Anthropometric data and 
pubertal development: In our Department of 
Adolescence, these were recorded in accordance 
with the recommendations of the Argentine 
Society of Pediatrics.17 Based on the BMI (kg/
m2) percentile, patients were classified as with 
and without obesity. Pubertal development 
was assessed according to the Tanner stages, 
and was classified as prepubertal stage (breast 
development and genital development - B/G 
- I: Pubertal development has not begun) and 
pubertal stages (B/G II, III, IV and V: Pubertal 
development has begun). If pubertal development 
was not assessed at the first visit, data from the 
second visit was collected, as long as it took 
place within 30 days. 4) Schooling: Schooling, 
school overage (over the traditional school age 
for their level due to retention and/or dropout) 
and school dropout (abandoning school without 
having completed the primary and/or secondary 
cycles). 5) Employment: Any remunerative 
or non-remunerative activity performed by 
an adolescent implying the existence of an 
employment relationship. 6) Family structure: 
Based on the genogram, families were classified 
into single and two-parent families with one or 
more than one child.

Control of selection biases: Prevalent cases were 
recorded, regardless of their severity or time of 
development; medical records were classified 
according to the inclusion and exclusion criteria 
described above.

Statistical analysis
Sample: The sample size needed to contrast 

the null hypothesis (so that the odds ration -OR- 
was equal to 1) was calculated. Of the variables 
to be assessed, obesity was the less prevalent 
variable and was taken as the basis for sample 
size determination. Six percent of the adolescent 
population was estimated to be obese18 and an 
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OR of 3, with a confidence of 95%, a power of 
90% and a case/control ratio of 1:2, was deemed 
to be a significant difference. With these data, the 
Epidat version 4.1 software defined a sample size 
for the χ² test, with Yates correction for continuity, 
of 161 cases and 322 controls.

Data collection: Data were retrospectively 
obtained from the admission medical records, 
randomly chosen with a sampling fraction of 1/3.

Statistical analysis: For qualitative variables, 
frequencies, percentages and 95% CI were 
calculated. The independence (χ²) test was used 
to compare them. For quantitative variables, the 
central distribution variables (mean, median and 
mode), standard deviation, minimum, maximum 
and range were calculated. The Student’s test was 
used to compare them when data distribution was 
normal. When variables did not show normal 
distribution or variance homogeneity and/
or were highly asymmetrical, non-parametric 
statistical tests were used. ORs were calculated 
to evaluate association with risk factors. Since 
some variables might mutually influence one 
another, and to avoid confusion biases, a binary 
logistic regression model was constructed to 
assess the independent weight of the association 
of each risk factor with the presence of pain. In 

the logistic regression we included the variables 
that were significantly associated (p < 0.05) with 
consultation for pain in the bivariate analysis.

Data processing: Epidat version 4.1 software 
(Government of Galicia, Spain, Pan American 
Health Organization, 2012).

Ethical aspects: Approval was obtained from 
the hospital Ethics Committee. No informed 
consent was requested because data were obtained 
from medical records, without the patients’ 
direct participation. Patients were identified with 
sequential numbers, and their personal details 
were not recorded to safeguard their privacy.

RESULTS
A total of 4224 medical records were examined 

and the calculated sample size was attained. 
The survey included 237 cases and 492 controls 
(Figure 1). Painful syndromes found: headache in 
27% (95% CI: 20.7-32.4); abdominal pain in 25% 
(95% CI: 19.2-30.6); MSP in 30% (95% CI: 24.3-
36.4) and multiple pains in 18% (95% CI: 13-23.3). 
The chief complaint in 47.7% (95% CI: 41.1-
54.2) of consultations was chronic pain. Chronic 
development was more common in the multiple 
pain syndrome (67%), followed by headache 
(50.8%), abdominal pain (48.1%) and MSP (38%). 

Figure 1. Flow chart of medical record assessment

*Controls excluded: 307 due to missing data about pubertal development, 19 due to fever, 13 due to trauma, 15 due to lack of 
other data (weight, height), 2 due to rheumatic disease.
**Cases excluded: 204 due to missing of data about pubertal development, 12 due to fever, 8 due to trauma, 7 due to lack of 
other data (weight, height, age).
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In multiple pain syndromes, mixed development 
(acute/chronic) was found in 7%. Differences in 
time of development were statistically significant 
(p= 0.0039).

The exposure variables evaluated are shown 
in Table 1.

Age (Figure 2). The mean age was greater in 
the group with pain: 14.2 ± 2.9 (10-20 range) years 
versus 13.2 ± 2.5 (10-20 range) years, p= 0.0055. 
After dividing both groups into < 15 years 
and ≥ 15 years, we also noted that cases had 
significantly greater age than controls (p < 0.0001; 
OR 2.3; 95% CI: 1.6-3.2).

Sex. There were more women in cases (70%; 
95% CI: 63.9-76.1) than in controls (51%; 95% 
CI: 46.7-55.7); the difference was statistically 
significant (p < 0.0001; OR 2.24; 95% CI: 1.61-3.12).

Pubertal development. In cases, there were 
more adolescents whose pubertal development 
had begun (92%; 95% CI: 88.3-95.6) than in 
controls (84%; 95% CI: 80.5-87.3). This difference 
was statistically significant (p= 0.0035; OR 2.16; 
95% CI: 1.27-3.66).

Obesity (Figure 3) .  The BMI showed no 
significant differences between cases (22.1 ± 4) 
and controls (21.2 ± 4); p= 0.97. Neither did the 
obesity percentage show significant differences 

Table 1. Bivariate analysis of risk factors

Event of interest: pain
Risk factors Cases Controls  p OR (95% CI)
  Frequency (%)  Total  
Age ≥ 15 years 89 (46.6) 102 (53.4) 191 < 0.0001 2.3 (1.6-3.2)
 < 15 years 148 (27.5) 390 (72.5) 538  
Sex Female 166 (39.8) 251 (60.2) 417 < 0.0001 2.24 (1.6-3.1)
 Male 71 (22.8) 241 (77.2) 312  
Pubertal development Pubertal 218 (34.5) 414 (65.5) 634 0.0035 2.16 (1.3-3.7)
 Prepubertal 19 (19.6) 78 (80.4) 95  
Obesity Obese 37 (29.4) 89 (70.6) 126 0.47 0.84 (0.55-1.27)
 Non-obese 200 (33.2) 403 (66.8) 603  
School dropout Yes 18 (85.7) 3 (14.3) 21 < 0.0001 13.4 (3.9-42.9)
 No 219 (30.9) 489 (69.1) 708  
School overage Yes 84 (41) 121 (59) 159 0.0017 1.68 (1.2-2.3)
 No 153 (29.2) 371 (70.8) 485  
Employment* Works* 30 (60.0) 20 (40.0) 50 < 0.0001 3.5 (1.9-6.3)
 Does not work: 201 (30.1) 467 (69.9) 668  
Family** Single-parent 65 (29.5) 155 (70.5) 220 0.362 0.84 (0.6-1.2)
 Two-parent 162 (33.3) 324 (66.7) 486  
Lives with siblings No 38 (31.1) 84 (68.9) 122 0.842 0.94 (0.6-1.4)
 Yes 197 (32.6) 408 (67.4) 605  

*Employment: 11 unschooled adolescents over the age of 18 years (6 cases and 5 controls) were excluded from the analysis as 
school dropouts were a priori more likely to work.
**Family: 23 adolescents (10 cases and 13 controls) who did not live with their parents for different reasons were excluded from 
the analysis.

between both groups: 15.6% in cases and 18.1% 
in controls (p= 0.47; OR 0.84; 95% CI: 0.55-1.27).

Education. Cases exhibited greater school 
overage: 35.4% (95% CI: 29.1-41.7) versus 24.6% 
(95% CI: 20.7-28.5): p= 0.0023; OR 1.68 (95% 
CI: 1.20-2.35). Likewise, they evidenced a greater 
dropout percentage: 7.6% (95% CI: 4-11.2) 
versus 0.6% (95% CI: 0.1-1.7): p < 0.0001; OR 13.4 
(95% CI: 3.9-42.9). Differences were statistically 
significant.

Employment. There were more working 
adolescents in controls, 13.5% (95% CI: 8.9-18) 
versus 4.9% (95% CI: 2.8-6.8): p= 0.0001; OR 3.04 
(95% CI: 1.75-5.30). After excluding from the 
analysis the > 18 year-olds who had not dropped 
out from school, the difference between groups 
remained significant (p < 0.0001; OR 3.5; 95% 
CI: 1.9-6.3).

Family structure. There were no significant 
differences in parental structure (two-parent, 
single-parent): p= 0.362; OR 0.84 (95% CI: 0.59-
1.18). Neither were differences found between 
those who lived with and without siblings 
(p= 0.842; OR 0.94, 95% CI: 0.61-1.42).

Binary logistic regression (Table 2). After the 
analysis, the variables independently associated 
with pain were age, sex and school dropout.
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contribution of psychosocial factors.4,6,19 Logistic 
regression made it possible to independently 
assess each variable associated with consultation 
for pain, as they mutually influence one another. 
On the one hand, different areas of growth and 
development, such as age, weight, height and 
puberty, increase simultaneously and, hence, 
it is important to assess the influence that each 
of them has. On the other hand, socioeconomic 
vulnerability factors tend to coexist, such as the 
need to work to contribute to the family income 
and poor academic performance.

Half of the patients assessed experienced 
chronic pain; the multiple pain syndrome 
prevailed in this group. Acute development 
was more common in consultation for isolated 

Figure 2. Box plot for age (years) 

2. a) Cases and controls
 

Cases (n= 237) and controls (n= 492)

2. b) Cases discriminated by type of pain

 2. b. Cases (discriminated by type of pain) and controls

CONT: controls; AP: abdominal pain; MSP: musculoskeletal 
pain; MP: multiple pains.
Q1: First quartile (represents 25% of data); Q2: Second 
quartile or median (represents 50% of data); Q3: Third 
quartile (represents 75% of data).
2. a: In cases, asymmetric data distribution is observed at the 
expense of greater age in this group; in controls, distribution 
is symmetric.
2. b: The median age for the different types of pain was 
greater than for controls, except for musculoskeletal pain.

3. a) Cases and controls

DISCUSSION
This study evaluated risk factors associated 

with common painful syndromes in adolescents. 
These presented for consultation to a Department 
of Adolescence belonging to an acute care hospital 
in the City of Buenos Aires.

Age ≥  15  years ,  female  sex  and onset 
of pubertal development doubled the risk of 
consultation for pain; however, only the first 
two variables were independent risk factors. 
Our f indings agree with those shown by 
international literature: women experience 
pain more commonly than men; prevalence 
in women increases with age. Debate is under 
way as to whether this difference is due to 
biological mechanisms related to puberty or to the 

Figure 3. Box plot for body mass index

 3. b. Cases (discriminated by type of pain) and controls

CONT: controls; AP: abdominal pain; MSP: musculoskeletal 
pain; MP: multiple pains.
Q1: First quartile (represents 25% of data); Q2: Second 
quartile or median (represents 50% of data); Q3: Third 
quartile (represents 75% of data).
Atypical values: correspond to cases of obesity that deviate 
too much from the main body of data.
3. a: Distribution of BMI in cases and controls was 
symmetrical, with no significant differences.
3. b: Median BMI for the different types of pains does not 
differ from controls, except for the case of multiple pains, 
which showed higher BMI values.

3. a. Total cases (n= 237) and controls (n= 492)

3. b) Cases discriminated by type of pain
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MSP. Since early childhood, the different painful 
syndromes have characteristic patterns of 
change over time. These patterns, called “pain 
trajectories”, show that chronic and recurrent 
pain is common among adolescents and that 
different types of pain (headache, abdominal pain 
and low back pain) tend to coexist.6 Similarly, 
the HUNT survey20 shows that most adolescents 
experiencing chronic pain report pain from more 
than one body site.

In our study, work increased the risk of 
consulting for pain, but not independently; 
h o w e v e r ,  o t h e r  a u t h o r s  e m p h a s i z e  t h e 
relationship between pain and work. A follow-up 
of technical school students entering working life 
showed that multi-site MSP was prevalent (69%) 
and stable over time.20 Increased mechanical 
workload and quantitative demands and low 
socioeconomic status were associated with 
increased number of MSP sites among women, 
while tobacco use was found as a risk factor 
among young men. There is now increased 
evidence that psychosocial factors, such as high 
demand levels at work, play an important role in 
multi-site MSP.21

School dropout was associated with a 13-fold 
higher risk for pain consultation. Persistent 
or  recurrent  pain has  been descr ibed to 
interfere with academic performance and social 
activities, and favor the development of anxiety 
and depression.4,20 In any case, pain cannot 
conclusively be said to be the cause for poor 
academic performance. As a matter of fact, pain 
and poor academic performance are probably the 
product of situations of vulnerability in this group 
of patients, such as family conflicts, low income, 
mental health problems, need to work since early 
ages, among others.

Contrary to what has been described in 
international literature,5,21 no differences were 

found in the presence of obesity. Since obesity 
primarily affects individuals of lower educational 
level and socioeconomic status,22 this absence 
of difference might be due to the origin of our 
population. Our hospital population includes, 
mostly, families whose household heads do not 
have a stable job and/or health coverage.

No differences were observed in the parental 
structure or co-residence with siblings, although 
these associations were not clear in other studies 
either.4

Implications of the study for practice and 
research: chronic pain and multiple pain 
syndromes are prevalent in adolescence; 
independent risk factors associated with 
consultation for pain, such as age, female sex 
and school dropout, were identified. This 
findings show that biological, development and 
socioeconomic factors converge and increase 
the risks for developing a painful syndrome in 
adolescence.

L i m i t a t i o n s :  1 )  L i m i t a t i o n s  t h a t  a r e 
characteristic of the methodological design 
(cases and controls), particularly, selection and 
information bias; yet, its advantages justify its 
use. 2) The main cause for exclusion was the 
lack of data about pubertal development in 
medical records, particularly in older adolescents; 
this situation might have affected results 
regarding the influence of puberty. 3) Another 
possible bias is that controls included more 
schooled patients; however, it is known that 
the majority of our patients presenting to our 
Department of Adolescent Medicine are schooled 
and that a health check-up is one of the most 
common reasons for consultation. 4) Our study 
participants belong to the hospital population 
and, hence, are not representative of the general 
population; however, the results obtained 
are mostly consistent with previous studies.  

Table 2. Binary logistic regression analysis: assessment of independent risk factors in the consultation for pain

Variable  β Coefficient  Odds ratio 95% CI p
≥ 15 years old 0.381 1.46 1.02-2.1. 0.040*
Female 0.770 2.16 1.52-3.07. < 0.0001*
Puberty onset 0.170 1.19 0.67-2.11 0.563
School dropout 2.206 9.10 2.52-32.69. 0.001*
Works* 0.592 1.81 0.96-3.41. 0.067

95% CI: 95% confidence interval. -2 initial likelihood ratio= 919,15; -2 final likelihood ratio= 857.4; likelihood ratio 
with p < 0.0001. Hosmer-Lemeshow test with p= 0.967.
*They were independently associated with consultation for pain.
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5) From the cross-sectional observation of data it 
is not possible to know whether the differences 
observed persist over time.

Cohort  s tudies  of  general  adolescent 
population are required to address these 
shortcomings. It might be interesting to evaluate 
each type of pain on a separate basis, particularly, 
in adolescents with multiple pain syndrome, 
as this group is likely to have distinct clinical 
characteristics and is not merely the sum of one 
or more pains.

CONCLUSION
In adolescents, the risk of presenting to a 

provider for a painful syndrome has doubled in 
patients above the age of 15 years and in women. 
Such risk was 13-fold higher in situations of 
school dropout. Pubertal development and the 
need to work also increased the risk, although 
not independently. Obesity, parental structure 
and number of siblings did not have a significant 
influence. n
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