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Abstract 

 

Background and aims: The association between socioeconomic status and recurrent abdominal pain (RAP) 

among adolescents is an understudied issue. No study has examined whether such an association changes 

over time. The aim was to examine trends in RAP among adolescents in Denmark from 1991 to 2018, to 

examine whether there was social inequality in RAP and whether this inequality varied over time.  

 

Methods: The study used data from the Danish part of the international Health Behaviour in School-aged 

Children (HBSC) study of nationally representative samples of 11-, 13- and 15-year-olds. This study pooled 

data from eight comparable surveys from 1991 to 2018, overall participation rate 88.0%, n=30,048. The 

definition of RAP was self-reported stomach-ache daily or several days per week during the past six 

months. We reported absolute inequality as prevalence difference in RAP between low and high 

socioeconomic status and relative inequality as odds ratio for RAP by socioeconomic status.  

 

Results: In the entire study population, 5.6% reported RAP, 3.1% among boys and 7.8% among girls. There 

was a significant increase in RAP from 1991 to 2018 among boys and girls, test for trend, p<0.0001. The 

prevalence of RAP was significantly higher in low than high socioeconomic status, OR=1.63 (95% CI: 1.42-

1.87). The absolute social inequality in RAP fluctuated with no consistent increasing or decreasing pattern. 

 

Conclusions:  The prevalence of RAP increased from 1991 to 2018. The prevalence was significantly higher 

among girls than among boys, and significantly higher in low socioeconomic status families.  

 

Implications: Professionals should be aware of RAP as a common and potentially serious health problems 

among children and adolescents. In addition to clinical examination it is important to focus on improving 

the child’s quality of life, reduce parents’ and children’s concerns about the seriousness of the condition, 

and consider supplements to medicine use.  

 

 

Key words: Abdominal pain; adolescents; Health Behaviour in School-aged Children study; socioeconomic 

status; social inequality; trend study 
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Introduction 

 

Recurrent abdominal pain (RAP) is common among children and adolescents [1-3]. Studies which apply 

Apley’s criteria (at least three episodes of abdominal pain occurring in the space of three months, severe 

enough to affect daily activities) find prevalences between 2.5 and 16% [4, 5]. Studies which apply looser 

criteria with the risk of including trivial cases find higher prevalences [numbers] but regardless of study, 

RAP is a common problem among school-aged children. Many adolescent girls suffer from severe menstrual 

pain [7] and it is likely that there are sex-related qualitative differences in RAP. RAP can interfere with daily 

function related to school and social activities [8] and is often co-occurring with other pains such as 

headache and backpain [3]. RAP is predictive of sleep disorders [9], internalizing symptoms [4, 10], poor 

wellbeing [11], use of health care services [2, 12], and psychiatric disorders in adulthood [13-14]. For these 

reasons, RAP is an important public health issue among adolescents.  

 

Several studies have shown social inequality in abdominal pain among adolescents, i.e. highest prevalence 

in lower social strata [1, 4, 15-16]. Ottová-Jordan et al. [17] show that the prevalence of pain among 

adolescents fluctuates over time but little is known about time trends in RAP. If RAP fluctuates over time, 

the social inequality may also change over time, and it is important to study such change over time to 

target interventions. We have not been able to find studies which address this issue.  

 

The aims of this study are therefore 1) to examine time trends of RAP among adolescents in Denmark over 

a long time period, 1991-2018, 2) to examine whether there is social inequality in RAP and 3) whether 

social inequality varies over time. We expect that RAP is highest in lower social strata corresponding to the 

general social inequality in health complaints among adolescents [1, 16] and that the prevalence increases 

over time since there has been a general increase in aches and psychosomatic symptoms among 

adolescents in the Nordic countries [18-21]. We expect that the social inequality increases over time. Social 

inequality in health-related outcomes tend to increase with increasing economic disparities in the society 

[22-26] and there has been a substantial increase in economic inequality in Denmark during the past thirty 

years [23, 27].  

 

Methods 

 

Study design and study population: The study used data from the Danish arm of the international Health 

Behaviour in School-aged Children (HBSC) study [1]. The study design was repeated and comparable studies 

of nationally representative samples of three age groups, 11-, 13- and 15-year-olds, following a standard 

protocol for sampling, measurement and data collection. This study used data from eight surveys in 

Denmark in 1991, 1994, 1998, 2002, 2006, 2010, 2014 and 2018. In Denmark, we recruited data from 
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random samples of schools, a new sample in each survey, drawn from complete lists of public and private 

schools. In each school we invited all students in the fifth, seventh and ninth grade (corresponding to the 

age groups 11, 13 and 15) to participate and complete the internationally standardized HBSC questionnaire 

in the classroom [28]. The participation rate across all eight surveys was 88.0%, n=35,320. This study 

included students with complete information about sex, age, prevalence of abdominal pain and the family’s 

occupational social class, n=30,048 (Table 1).  

 

Measurements: RAP was measured by the item: “In the last 6 months, how often have you had stomach-

ache?” We dichotomized the responses into recurrent ("about every day" and “more than once a week”) 

vs. non-recurrent ("about every week”, “about every month”, and “rarely or never”). Two studies 

suggested that this measure is reliable assessed by consistent response patterns and valid assessed by 

qualitative interviews [29-30]. This measurement was similar in all eight surveys.  

 

The students’ socioeconomic status was measured by their parents’ occupational social class (OSC). The 

students answered these questions: “Does your father/mother have a job?”, “If no, why does he/she not 

have a job?”, “If yes, please say in what place he/she works (for example: hospital, bank, restaurant)” and 

“Please write down exactly what job he/she does there (for example: teacher, bus driver)”. The research 

group coded the answers into OSC from I (high) to V (low). We added OSC VI for economically inactive 

parents who receive unemployment benefits, disability pension or other kinds of transfer income, similarly 

based on students’ responses. The questions about occupation were identical across surveys and so was 

the coding procedure [31]. Most students (88.3%) provided enough information for the coding of OSC. 

Several studies showed that schoolchildren in these age categories can report their parents' occupation 

with a high agreement with parents’ own information [32] and Pförtner et al. [33] showed that OSC is an 

appropriate variable for studies of social inequality in adolescents’ health. Each participant was categorized 

by the highest-ranking parent into three levels of OSC: High (I-II, e.g. professionals and managerial 

positions), middle (III-IV, e.g. technical and administrative staff, skilled workers), and low (V, unskilled 

workers and VI, economically inactive).  

 

Statistical procedures: The prevalence of RAP is considerably higher among girls than boys [1-3] and we 

therefore conducted all analyses separately for boys and girls. We calculated age-standardized prevalence 

proportions of RAP with 95% confidence intervals. The analyses included chi2-test for homogeneity and 

Cochran-Armitage test for trends over time. The analyses of social inequality of RAP included two 

approaches: 1) Prevalence difference between low and high OSC as an indicator of absolute social 

inequality and 2) logistic regression analyses to examine the relative social inequality. The logistic 

regression analyses included OSC, age group and survey year in mutually adjusted models and a final model 

with inclusion of an interaction term (survey year * OSC) to assess potential interaction between survey 
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year and OSC. The analyses accounted for the applied cluster sampling by means of multilevel modelling 

(PROC GLIMMIX in SAS). Finally, we repeated the analyses with two other cut-points of RAP, 1) daily 

abdominal pain ("about every day") vs. less often and 2) weekly abdominal pain ("about every day", “more 

than once a week”, "about every week”) vs. less often.  

 

Ethical approval: There is no formal agency for approval of questionnaire-based surveys in Denmark. 

Therefore, we asked the school board as the parents’ representative, the headmaster, and the students’ 

council in each of the participating schools to approve the study. The participants received oral and written 

information that participation was voluntary, and that data were treated confidentially. The study complied 

with national standards for data protection. From 2014 the Danish Data Protection Authority has requested 

notification of such studies and has granted acceptance for the 2014 survey (Case No. 2013-54-0576) and 

the 2018 survey (Case No. 10 622, University of Southern Denmark). 

 

Results 

 

Time trends: In the entire study population combining all eight surveys, 5.6% (95% CI: 5.3-5.8) reported 

RAP, increasing from 4.1% (3.1-5.0) in 1991 to 6.5% (5.6-7.4) in 2018 (test for trend, p<0.0001). Among boys 

3.1% (2.8-3.4) reported RAP, increasing from 2.2% (1.2-3.2) in 1991 to 3.9% (2.9-4.9) in 2018 (test for trend, 

p<0.0001). Among girls, 7.8% (7.3-8.2) reported RAP, increasing from 6.0% (4.4-7.6) in 1991 to 9.0% (7.6-

10.5) in 2018 (test for trend, p<0.0001) (Table 1). The OR (95% CI) for RAP was 2.67 (2.38-2.98) for girls 

compared to boys and it was 0.89 (0.79-1.00) among 13-year-olds and 0.65 (0.57-0.74) among 15-year-olds 

compared to 11-year-olds. 

 

Absolute social inequality: In the entire study population, the prevalence of RAP was significantly higher 

among adolescents from low 7.5% (6.8-8.2) than high OSC 4.8% (4.4-5.2). The difference in RAP between 

low and high OSC was statistically significant for both boys (p<0.0001) and girls (p<0.0001). The prevalence 

of RAP among 4.404 students without information about OSC was similar to the prevalence in low OSC, 

7.5% (6.8-8.2) (not shown in table, not included in the analyses). Table 1 shows that the absolute social 

inequality assessed by prevalence difference between low and high OSC fluctuated across the survey years 

without any clear increasing or decreasing pattern.  

 

Figure 1 shows the prevalence of RAP by year and OSC among boys and girls. The prevalence of RAP was 

higher in low than high OSC in every survey year. The increase in RAP from 1991 to 2018 was statistically 

significant assessed by test for trend among boys from the middle OSC and among girls from high, middle 

and low OSC (test for trend, all p-values < 0.01). Figure 1 confirms the pattern of fluctuating absolute 

inequality with no systematic increasing or decreasing difference between low and high OSC.  
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Relative social inequality: Table 2 shows the adjusted OR (95% CI) for RAP. In the entire study population, 

the OR (95% CI) for RAP was 1.13 (1.00-1.28) in middle and 1.63 (1.42-1.87) in low compared to high OSC. 

The association between OSC and RAP was almost similar for boys and girls. The interaction term (OSC * 

survey year) was not significant, pgirls=0.7532 and pboys=0.5083, i.e. survey year did not significantly modify 

the association between OSC and RAP which means that the relative social inequality was stable.    

 

Sensitivity analyses (not shown in tables): Analyses with the cut-point “daily abdominal pain” showed that 

0.9% (0.7-1.1) of boys and 2.5% (2.2-3.7) of girls reported pain daily, p<0.0001. Among boys, the OR (95% 

CI) for RAP was 1.06 (0.85-1.32) in the middle and 1.71 (1.34-2.18) in the low compared to high OSC. 

Among girls, the corresponding figures were 1.02 (0.65-1.61) and 2.53 (1.60-3.99), i.e. a similar pattern of 

social inequality. Analyses with the cut-point “at least weekly abdominal pain” showed that 8.3% (7.8-8.7) 

of the boys and 16.9% (16.3-17.6) of the girls had abdominal pain at least one day every week, p<0.0001. 

The OR for RAP was 1.01 (0.93-1.09) in the middle and 1.28 (1.16-1.42) in the low compared to high OSC 

among boys. Among girls the corresponding figures were 1.02 (0.89-1.18) and 1.43 (1.21-1.69), again a 

similar and significant pattern of social inequality.  

 

Discussion 

 

Main findings: RAP was common as 3.1% of boys and 7.8% of girls report having stomach-ache every day or 

several days a week. The prevalence of daily RAP was 0.9% and 2.5% among boys and girls, and the 

prevalence of RAP at least one day per week was 8.3% and 16.9% among boys and girls. These prevalences 

correspond with other studies of RAP finding prevalences between 2.5 and 16% [1-5]. The increasing 

prevalence among both boys and girls from 1991 to 2018 was significant assessed by test for trend, but not 

assessed by the confidence limits around the prevalence estimates. The Cochran-Armitage test for trend 

[34] is based on the regression coefficient for a weighted linear regression of a binomial proportion of a 

variable (here: prevalence of RAP) on an explanatory variable (here: survey year), i.e. it assesses the general 

picture of a trend rather than the specific comparison of estimates from single survey years.  

 

Several other studies of pain and psychosomatic complaints among adolescents in the Nordic countries 

suggest similar increases over time [18-21]. During the observation period 1991-2018 there was an 

increasing trend for some risk factors for RAP (emotional symptoms, poor life satisfaction, loneliness, and 

perceived school pressure). On the other hand, there was a decreasing trend for other risk factors 

(smoking, alcohol use, and exposure to bullying) [35]. Potrebny et al. [21] suggest that the increase in over 

time may be related to an increasing trend in internalizing problems, loneliness, and decreasing age of 

puberty.  
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The finding of a decreasing prevalence with age during adolescence corresponds with other studies from 

the Nordic countries [6] and Germany [2]. RAP increases in childhood and decreases in adolescence [4, 6]. 

This association is poorly understood and King et al. [6] suggest that future pain research should include a 

developmental perspective in order to obtain a greater understanding of pain prevalence throughout the 

lifespan. 

 

RAP was significantly more prevalent among adolescents from lower than higher OSC groups. This social 

inequality appeared among both boys and girls, in all survey years, and regardless of the cut-point for RAP. 

The finding of a social inequality in RAP corresponds with a few other studies [1, 4, 15-16]. The absolute 

social inequality in RAP fluctuated from 1991 to 2018 with no clear increasing or decreasing trend and the 

relative social inequality was persistent. There are few other studies of time trends in RAP and whether 

changes over time influence the social inequality in RAP. According to Fryer et al. [36] the social inequality 

in RAP may be partially explained by the social patterning of risk factors for pain.  Greco et al. [37] suggest 

that exposure to bullying and other forms of victimization is an important pathway to abdominal pain and 

exposure to bullying is most common in lower social strata [38]. The higher prevalence of RAP in the lower 

OSC group may also be related to a higher proportion of foreign-born adolescents in the lower OSC group. 

Kokkonen et al. [5] show that diet, e.g. milk-related organic disorders is a common cause of RAP, so dietary 

practices in first-generation immigrant families may result in a higher prevalence of RAP. Our expectation of 

an increasing social inequality in RAP, related to the increasing income inequality in Denmark in recent 

decades [23, 27] was not confirmed, as the social inequality in RAP did not change 1991-2018.  

 

Limitations: The strength of this study was that it included eight nationally representative surveys of 

adolescents conducted over a 27-year period and that these studies are comparable as they used identical 

procedures for sampling and measurement. The participation rate was high (88.0%) but the study may still 

suffer from some selection bias: It is likely that the non-participants due to school absence included a high 

proportion of children with health problems such as RAP and the proportion with RAP was higher among 

the participants which were excluded from the analyses because of missing information about OSC. 

Therefore, the study may underestimate the proportion of adolescents with RAP. Validation studies suggest 

that the measurement of the two main variables, RAP and OSC is valid and appropriate [29-30, 32-33].  

 

The measurement of RAP was quite restrictive (stomachache almost daily or more than weekly during the 

past six months), maybe too restrictive because stomachache less often also may be a threat to the 

adolescents’ life quality. It is a limitation that the definition did not include criteria for intensity of pain, e.g. 

severe enough to affect daily activities, so there is a risk that the measure included trivial cases.   
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Implications: This study raises several issues which should be addressed in future research about the 

epidemiology of RAP: The measurement of abdominal pain should focus on both frequency and intensity, 

e.g. use the clinical definition of RAP which is at least three episodes of pain that occur over three months 

and affect the child’s ability to perform normal activities [39]. Time trends in RAP may differ for light and 

intense pain and the association between RAP and OSC may also differ for light and intense pain. Future 

research should include a separate measure of menstrual pain among girls and separate functional 

(nonorganic) and organic abdominal pain. Future studies should also pay more attention to the 

consequences of RAP, consequences for the children and their families as well as studies of health care 

utilization related to RAP. Further, it is important not only to present trends but also to explain the 

changing prevalence of RAP and we propose studies which analyses trends in relation to potential 

explanatory factors.  

 

It is likely that interventions which reduce risk factors for RAP may contribute to prevention of RAP. 

Examples are strengthening of peer relations at school, reducing bullying at school [37] and reducing 

parental mental health problems [36]. It may be appropriate to initiate interventions in early childhood 

where functional somatic symptoms such as RAP are common [40]. Further, it is important that 

professionals working with children and adolescents are aware of RAP and know that it is a common and 

potentially serious health problems among children and adolescents. From a clinical perspective, it is 

important to elucidate the underlying causes of RAP. RAP is often caused by organic disorders and/or 

nutrition-related factors. For instance, Kokkonen et al. [5] found that milk-related organic disorders were 

common causes for RAP. In addition to a proper clinical examination it may be appropriate to follow Reust 

& Williams’ [39] principles for the management of functional abdominal pain: focusing on improving the 

child’s quality of life, reduce parents’ and children’s concerns about the seriousness of the condition, and 

consider cognitive behaviour therapy as a potentially beneficial supplement to medicine use. These 

therapies seem to at least partly beneficial [41].  

 

 
  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Reust%20CE%5BAuthor%5D&cauthor=true&cauthor_uid=30216016
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reust%20CE%5BAuthor%5D&cauthor=true&cauthor_uid=30216016
https://www.ncbi.nlm.nih.gov/pubmed/?term=Williams%20A%5BAuthor%5D&cauthor=true&cauthor_uid=30216016
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Table 1 Study population by the included variables and absolute social inequality in recurrent abdominal pain (RAP) 
 

Survey year 1991 1994 1998 2002 2006 2010 2014 2018 Total 

Participation rate a 90.2% 89.5% 89.9% 89.3% 88.8% 86.3% 85.7% 84.8% 88.0% 

N 1,860 4,046 5,205 4,824 6,269 4,922 4,534 3,660 35,320 

Included in this study b 1,648 3,578 4,685 4,258 4,977 4,125 3,796 2,981 30,048 

Distribution by sex  

% boys 

% girls 

… by age group  

% 11-year-olds 

% 13-year-olds 

% 15-year-olds 

… by OSC  

% high c 

% middle c 

% low c 

 

49.7 

50.3 

 

29.8 

35.0 

35.3 

 

28.4 

51.8 

19.8 

 

49.0 

50.0 

 

30.5 

34.6 

34.9 

 

33.2 

48.5 

18.3 

 

49.4 

50.6 

 

33.4 

35.6 

31.0 

 

28.0 

49.7 

22.3 

 

48.1 

51.9 

 

35.5 

33.2 

31.3 

 

24.6 

54.4 

21.0 

 

48.5 

51.5 

 

36.1 

36.0 

27.9 

 

27.7 

49.5 

22.8 

 

49.0 

51.0 

 

35.1 

34.7 

30.2 

 

38.8 

42.3 

18.9 

 

47.4 

52.6 

 

28.7 

36.1 

35.1 

 

42.4 

41.5 

16.1 

 

48.4 

51.6 

 

39.0 

34.6 

26.5 

 

42.8 

44.7 

12.4 

 

48.6 

51.4 

 

33.8 

35.0 

31.2 

 

32.9 

47.8 

19.3 

Boys with RAP, pct.: c  

All boys d  
95% CI 

… boys in high OSC 

95% CI 

… boys in middle OSC d 

95% CI 

… boys in low OSC 

95% CI 

 

2.2 
1.2-3.2 

2.8 
0.6-4.9 

1.2 

0.2-2.2 

4.3 

1.1-7.4 

 

2.5 
1.7-3.2 

2.4 
1.2-3.6 

1.8 
0.9-2.7 

4.4 

2.1-6.6 

 

2.6 
1.9-3.2 

2.1 
1.0-3.2 

2.2 

1.3-3.0 

4.1 

2.4-5.8 

 

2.9 
2.2-3.6 

3.5 

2.0-5.0 

2.3 

1.4-3.1 

3.7 

2.0-5.5 

 

2.8 
2.1-3.4 

2.2 

1.1-3.3 

2.2 

1.4-3.0 

4.9 

3.1-6.6 

 

3.6 
2.8-4.3 

2.6 

1.5-3.7 

4.1 

2.8-5.4 

4.4 

2.3-6.5 

 

3.9 
3.1-4.8 

2.7 

1.6-3.7 

4.7 

3.1-6.2 

5.9 

3.2-8.6 

 

3.9 
2.9-4.9 

3.1 
1.8-4.5 

4.3 

2.7-5.9 

5.4 

2.2-8.7 

 

3.1 
2.8-3.3 

2.6 

2.2-3.1 

2.8 

2.4-3.2 

4.5 

3.8-5.3 

Prevalence differencee 

95% CI 
1.5 

-2.2 - 5.3 

2.0 
-0.6 - 4.5 

2.0 f 
0.0 - 4.1 

0.3 
-2.1 - 2.6 

2.7 f 
0.1 - 4.7 

1.8 
-0.5 - 4.2 

3.2 f 
0.3 - 6.2 

2.3 
-1.2 - 5.8 

1.9 f 
1.0 - 2.8 

Girls with RAP, pct.: c  

All girls d  
95% CI 

… girls in high OSC d  

95% CI 
 

… girls in middle OSC d 

95% CI 

… girls in low OSC d 

95% CI 

 

6.0 
4.4-7.6 

2.6 
0.6-4.6 

6.0 

3.7-8.2 

10.7 

6.1-15.4 

 

7.5 
6.3-8.8 

6.1 
4.1-8.1 

7.8 

6.1-9.6 

9.0 

6.0-12.0 

 

6.5 
5.5-7.5 

6.4 

4.6-8.3 

5.9 

4.6-7.3 

7.9 

5.6-10.2 

 

8.1 
6.9-9.3 

7.4 

5.1-9.7 

7.1 

5.6-8.5 

11.6 

8.6-14.5 

 

7.3 
6.5-8.6 

6.4 

4.5-8.2 

7.6 

6.1-9.1 

8.7 

6.4-11.1 

 

7.1 
6.0-8.2 

6.2 

4.5-7.9 

7.1 

5.4-8.8 

8.8 

6.0-11.5 

 

10.1 
8.7-11.4 

10.0 

7.8-12.1 

8.9 

7.0-10.9 

13.3 

9.7-17.0 

 

9.0 
7.6-10.5 

6.2 
4.3-8.1 

9.8 

7.5-12.0 

15.9 

10.6-21.3 

 

7.8 
7.3-8.2 

6.8 

6.1-7.5 

7.5 

6.9-8.1 

10.1 

9.0-11.2 

Prevalence differencee  

95% CI 
8.1 f 

3.0 - 13.2 

2.9 
-0.7 - 6.5 

1.5 
-1.5 - 4.5 

4.2 f 
0.4 - 7.9 

2.4 
-0.6 - 5.4 

2.6 
-0.7 - 5.8 

3.4 
-0.9 - 7.6 

9.7 f 
4.0 - 15.4 

3.3 f 
2.0 - 4.6 

a Number of participants in the data file as percentage of schoolchildren enrolled in the participating classes.   
b Participants with full information on sex, age group, occupational social class and abdominal pain.  
c Sex- and age standardized prevalences.  
d Trend from 1991 to 2018 was increasing and the increase was statistically significant, p<0.01.  
e Percent point difference between low and high occupational social class.  
f Prevalence difference statistically significant assessed by confidence limits, p<0.05. 
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Table 2 Mutually adjusted OR (95% CI) for recurrent abdominal pain a 
 

Independent variables Boys + girls, n=30,048 Boys, n=14,616 b Girls, n=15,432 b 

Occupational Social Class 

High (reference) 

Medium 

Low 

 

1 

1.13 (1.00-1.28) 

1.63 (1.42-1.87) 

 

1 

1.12 (0.89-1.40) 

1.81 (1.40-2.33) 

 

1 

1.13 (0.98-1.31) 

1.57 (1.33-1.85) 

Boys (reference) 

Girls 

1 

2.67 (2.38-2.98) 

- - 

11-year-olds (reference) 

13-year-olds 

15-year-olds 

1 

0.89 (0.79-1.00) 

0.65 (0.57-0.74) 

1 

0.78 (0.63-0.97) 

0.54 (0.42-0.70) 

1 

0.94 (0.82-1.08) 

0.70 (0.60-0.82) 

1991 (reference) 

1994 

1998 

2002 

2006 

2010 

2014 

2018 

1 

1.26 (0.92-1.71) 

1.11 (0.82-1.51) 

1.38 (1.02-1.87) 

1.24 (0.92-1.72) 

1.33 (0.98-1.81) 

1.82 (1.34-2.47) 

1.69 (1.24-2.32) 

1 

1.10 (0.62-1.98) 

1.16 (0.67-2.01) 

1.31 (0.75-2.28) 

1.26 (0.73-2.17) 

1.62 (0.94-2.79) 

1.84 (1.06-3.19) 

1.86 (1.06-3.28) 

1 

1.32 (0.92-1.89) 

1.10 (0.77-1.57) 

1.42 (1.00-2.01) 

1.23 (0.87-1.75) 

1.24 (0.87-1.76) 

1.83 (1.29-2.60) 

1.64 (1.14-2.37) 

a  The analyses accounted for the applied cluster sampling by means of multilevel modelling (PROC GLIMMIX in SAS).  
b  Inclusion of an interaction term (survey year * OSC) in the analysis showed insignificant interaction, pgirls=0.7532, pboys=0.5083.  
Estimates in bold are statistically significant. 

 
  



17 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
Figure 1 Age-standardized percent with recurrent abdominal pain by sex, survey year and occupational 
social class 
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