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Abstract
Background/Objectives: Childhood obesity increases the risk for adult obesity and diseases. The aim with this study was to investigate secular changes of childhood Body Mass Index (BMI), overweight, and obesity in boys born 1946-2006, using the population-based BMI Epidemiology STudy (BEST) cohort in Gothenburg, Sweden.
Subjects/Methods: We collected height and weight from archived school health records for boys born every five years 1946-2006 (birth cohort 1946 n=1584, each birth cohort 1951-2006 n=425). Childhood BMI at eight years of age was obtained for all participants.
Results: Childhood BMI increased 0.18 kg/m2 (95% CI, 0.16-0.20) per decade increase in birth year, during 1946-2006. The increase was significant from birth year 1971, peaked 1991, and was then followed by a stabilization or tendency to a reduction. Next, we aimed to thoroughly explore the trend after birth year 1991 and therefore expanded birth cohorts 1991 (n=1566), 2001 (n=6478), and 2006 (n=6515). Importantly, decreases in mean BMI (p<0.01), prevalences of overweight (p<0.01), and obesity (p<0.05) were observed after birth year 1991. For boys born in Sweden and with parents born in Sweden, a substantial reduction in the prevalences of overweight (-28.6%, p<0.001) and obesity (-44.3%, p<0.001) were observed between birth year 1991 and birth year 2006.
Conclusions: This long-term study captures both the rise and the recent decline of childhood obesity. As childhood obesity is strongly associated with subsequent adult obesity, we anticipate a similar reduction in adult obesity during the coming decades in Swedish men.

Introduction
Obesity is a major global concern and a substantial risk factor for a variety of diseases, including cardiovascular disease, diabetes, musculoskeletal disorders and some forms of cancer (e.g. breast and colon) (1). Moreover, high adult Body Mass Index (BMI) is associated with 30% increased mortality rates for every five-unit increase above 25.0, while a BMI between 22.5 and 25.0 during adult life has been associated with the lowest risk of mortality (2). 
During the last three decades, a global obesity epidemic among adults has been observed (3), presumably the result of increased consumption of high-calorie food and a sedentary life style (1). In 2010, overweight was estimated to account for 3.4 million deaths globally (4). According to the World Health Organization, more than 1.9 billion adults were overweight in 2014 and of these, over 600 million were obese (1). Data from the Public Health Agency of Sweden indicate that Sweden follows this worldwide trend: in 2011, 46% of the adult population were overweight or obese (5). There are concerns that a sustained obesity epidemic may antagonize recent advances in medicine and result in a decline in life expectancy (6). 
The obesity epidemic is not only present in adults; also children demonstrate an increased BMI, both globally and in Sweden (7, 8). The prevalences of childhood overweight and obesity have increased all over the world (9) and have been associated with the same diseases as adult obesity (10, 11). Lately, a stabilization of the childhood obesity epidemic has been reported (12, 13) and a few studies even show indications of a decline (14, 15). A review from Sweden summarized childhood BMI data from school health records in six different cities. For children 10-11 years of age born 1989-1995 the prevalences of overweight and obesity had stabilized (16). A study from Gothenburg show a decrease in overweight in girls, but not in boys, between birth cohort 1990 and 1994 (17). Furthermore, the prevalence of overweight among boys at school entry in Copenhagen has declined between school years 2002 and 2007 (14).
Studies on changes of childhood overweight and obesity typically cover a limited period, and include few birth cohorts with data on BMI (7). To be able to discover a sustained trend, an approach with a longer perspective is needed. The aim of the present study was to investigate how childhood BMI in boys at eight years of age has changed between birth year 1946 and birth year 2006, with a specific focus on the suggested decline the last 15 years. We used thirteen birth cohorts between 1946 and 2006 from the well-powered population-based BMI Epidemiology Study (BEST) cohort in Gothenburg, Sweden. 

Subjects and Methods
Data collection and study population
The population-based BMI Epidemiology Study (BEST) was initiated with the overall aim to determine the role of childhood obesity and pubertal timing for a variety of diseases in adult life (unpublished). The cohort includes individuals that completed school in the Gothenburg municipality and afterwards had their school health record stored at the Archives of City of Gothenburg and Region Västra Götaland. The school health records include data on height and weight from regular health visits at child health care centers and school health care throughout childhood and until the children finish secondary school. These health visits include all children in Sweden (>98.5% for school health care from calendar year 1952) (18).
The present BEST cohort includes all boys born 1946 (n=1584 for reference population) and boys born consecutively from the 1st of January and onwards to a total of 425 boys per birth year cohort born for every five years from 1951 to 2006 (n=425 for each birth cohort 1951, 1956, 1961, 1966 etc., total cohort n=6684) (Supplementary Table 1 and Supplementary Figure 1). We collected data from measurements of height and weight from the school health records. 
In order to investigate a possible decline in childhood BMI after 1991, we expanded three birth cohorts. For 1991, additional data was collected (n=1566). For children born in the 2000s, we were able to collect data from electronic school health records for all boys attending municipal schools in Gothenburg born 2000-2002 (n=6478), and 2005-2007 (n=6515) (Supplementary Table 1). We then compared mean BMI and the prevalences of overweight and obesity between 1991 and 2001 (2000-2002) and between 1991 and 2006 (2005-2007). 
The inclusion criterion for this study was presence of at least one paired height and weight measurement (i.e. on the same date) between 6.5 and 9.5 years of age for calculation of childhood BMI at eight years of age (86% of the original study population were included according to this inclusion criterion). Individuals were excluded if a personal identity number (PIN) in the school health record was missing and not possible to retrieve from population registers (2.4% of the original study population were excluded due to lack of PIN).
BEST has been approved by the local ethics committee at Gothenburg University and the ethics committee waived the requirement for written informed consent.
Linkage with register from Statistics Sweden
In Sweden, a PIN is assigned to every citizen at birth or immigration. Using the individuals’ PIN, the BEST cohort was linked with the Longitudinal Integration Database for Health Insurance and Labor Market Studies at Statistics Sweden, and country of birth for every study participant and their parents were retrieved. 
Statistical analyses
Childhood BMI was calculated for every included individual using all paired height and weight measurements between 6.5 and 9.5 years of age. This age interval was selected to represent the childhood period after infancy but before the confounding effect of puberty in boys. Since BMI is age dependent within the selected childhood period, age adjustment of BMI within the interval was performed. using a linear model with BMI as dependent variable and age as independent variable. For every observation within the interval this method was used to estimate a BMI at exactly eight years of age. A linear model was fitted using all BMI measurements in the interval from the whole population, with BMI as dependent variable and age as independent variable. The BMI of each individual was assumed to follow the slope of this model, in the selected childhood period. Following the estimated slope, every BMI measurement in the interval could be translated to a value at age 8 years. Thus, the BMI values were interpolated on the population level. For these calculations of childhood BMI R were used (standard packages) (19), and for all other statistical analyses SPSS (version 23, IBM SPSS) were used.
The distribution of childhood BMI was slightly skewed to the right. All analyses were performed using both non-transformed BMI and log-transformed BMI with similar results, but to facilitate the interpretation the results from the non-transformed BMI are presented. Descriptive statistics for childhood BMI were calculated for every birth cohort. The overall trend was analyzed using linear regression, and the comparison between mean BMI for the different birth cohorts was tested using one-way ANOVA followed by Tukey’s post-hoc test. The distribution of BMI for the different birth cohorts was described using the 5th, 25th, 50th, 75th, and 95th percentiles. 
Overweight and obesity at eight years of age were categorized using the definition proposed by the Centers for Disease Control and Prevention (CDC) in the US with 17.93 kg/m2 as the cut-off for overweight at eight years of age and 20.03 kg/m2 for obesity (20). Prevalence data on overweight and obesity is presented as percentage for every birth cohort. Odds ratios (OR) and 95% confidence intervals (95% CI) for the odds of being overweight or obese in every birth cohort were calculated using a logistic regression with the 1946 birth cohort as reference. 
For the comparison of mean BMI for the expanded birth cohort 1991 and mean BMI for expanded birth cohorts 2001 (2000-2002) and 2006 (2005-2007), two-sided Student’s t-test with Bonferroni correction was used. A chi square test with Bonferroni correction was used to compare differences in the prevalence of overweight and obesity between the expanded birth cohort 1991 and the expanded birth cohorts 2001 and 2006. A second chi square test was used to compare the difference in prevalence of obesity between expanded birth cohort 1991 and pooled birth cohorts 2001/2006.

Results
We included thirteen birth cohorts in the present BEST cohort (total n=6684): 1946 as reference cohort (n=1584), and every five years from 1951 to 2006 (n=425 for each birth cohort 1951-2006) (Supplementary Table 1 and Supplementary Figure 1). In total, there were 13 388 BMI measurements, with a mean of 2.0 BMI measurements per individual, in the age interval 6.5-9.5 years of age for the study cohort. 
The mean (SD) childhood BMI at eight years of age was 16.09(1.76) kg/m2 for the entire cohort. An increase in childhood BMI of 0.18 kg/m2 (95% CI, 0.16-0.20) per decade increase in birth year during 1946-2006 was observed. Childhood BMI was stable during the first decades during the study period but a significant increase was seen from birth year 1971. The increase was sustained throughout the 1980s and reached a peak at birth year 1991. After birth year 1991 the mean childhood BMI stabilized (Figure 1A). The distribution for childhood BMI shows a distinct but moderate increase for the BMI median while the higher percentiles demonstrate a more pronounced increase (Supplementary Figure 2A). The prevalences of overweight and obesity display a similar pattern as mean childhood BMI, with an increase until birth year 1991 and thereafter a stabilization (Table 1A). The OR (95% CI) for being overweight was 1.37 (1.31-1.42) per decade birth year increase and for being obese 1.49 (1.39-1.60) per decade birth year increase. The OR (95% CI) for being overweight for the different birth cohorts compared with the reference birth cohort 1946 was significant from birth year 1971 OR=1.63 (1.09-2.43), peaked at birth year 1991 OR=5.38 (3.95-7.34), and stabilized after 1991 as illustrated by at birth year 2006 OR=4.2 (3.0-5.8) (Figure 2). 
During the large time span this population-based study covers, the population in Gothenburg has changed. To be able to investigate whether or not the results presented here are confounded by changes in composition of the study population, we performed a sub-analysis according to country of birth for the study participants and their parents. For the large sub-group of participants born in Sweden and with parents born in Sweden (72% of the original study population), the increase of childhood BMI was slightly attenuated compared to the main analysis but still highly significant, childhood BMI increased 0.16 kg/m2 (95% CI, 0.14-0.19) per decade increase in birth year during 1946-2006 (Figure 1B). Using this sub-group, the prevalences of overweight and obesity, the percentile distribution, and the OR calculations displayed similar results as the results from the main-analysis (Table 1B, Supplementary Figure 2B, and Supplementary Figure 3). Thus, the results were maintained in the sub-analysis including only participants born in Sweden and with parents born in Sweden, demonstrating that changes in the composition of the population could not explain the results in the present study. In less powered analyses, the heterogeneous sub-group of boys not born in Sweden or with any parent not born in Sweden displayed a similar pattern as the sub-group of boys born in Sweden regarding mean childhood BMI (Supplementary Figure 4). 
Expanded birth cohorts for investigation of the stabilization
We then investigated the stabilization of childhood BMI after birth year 1991 in greater detail. We collected additional data (n=1566) for birth cohort 1991 and were able to retrieve electronic school health records for the study participants born 2000-2002 (n=6478), and 2005-2007 (n=6515). In total, 31 531 BMI measurements of paired height and weight, with a mean of 2.2 per included individual, in the age interval 6.5-9.5 years for this analysis were included. Mean (SD) BMI for the expanded birth cohort 1991 was 16.74 (2.25) kg/m2, for the expanded birth cohort 2001 (2000-2002) 16.59 (2.22) kg/m2 (p=0.028, compared to 1991 using two-sided Student’s t-test with Bonferroni correction), and for the expanded birth cohort 2006 (2005-2007) 16.56 (2.20) kg/m2 (p=0.006, compared to 1991 using two-sided Student’s t-test with Bonferroni correction) (Figure 3A). In addition, a chi square test with Bonferroni correction between birth year 1991 and 2006 revealed a decrease in prevalence of overweight (p=0.010) but not in the prevalence of obesity (Figure 3B-C). Between 1991 and 2001/2006 (pooled birth cohorts) the prevalence of obesity decreased (p=0.041) as tested using a chi square test. Thus, this study demonstrates that birth year 1991 represents the peak in both mean BMI and prevalences of overweight, and obesity, and thereby provides evidence that the prevalence of childhood obesity in Swedish boys has decreased after this peak. 
To control for changes in the composition of the population during the study period, a sub-analysis was performed including only boys born in Sweden and with parents born in Sweden (55% of the original study population). In this sub-group, mean childhood BMI decreased 0.36 kg/m2 from birth cohort 1991 to 2006 (p<10-7, two-sided Student’s t-test with Bonferroni correction) (Figure 3D). The prevalences of overweight and obesity in this sub-group decreased accordingly:  -28.6% (p<10-5, chi square test with Bonferroni correction) and -44.3% (p<10-5, chi square test with Bonferroni correction), respectively (Figure 3E-F). Thus, a more pronounced decrease in childhood BMI, prevalences of overweight, and obesity was observed for participants born in Sweden and with parents born in Sweden. In the expanded birth cohorts for the heterogeneous sub-group of boys not born in Sweden or with any parent not born in Sweden, no statistically significant change (decrease or increase) after birth cohort 1991 was seen (Supplementary Figure 5).

Discussion
In the present population-based BEST cohort, we followed the entire childhood obesity epidemic from birth year 1946 until present day. We report a significant increase in mean childhood BMI from birth year 1971 and onwards, and a peak in birth year 1991. Interestingly, there was a decrease in mean childhood BMI, prevalence of overweight, and prevalence of obesity after the peak in birth year 1991. For a sub-group of boys born in Sweden and with parents born in Sweden, the prevalence of obesity was reduced as much as 44% between birth year 1991 and birth year 2006. 
Studies on the childhood BMI status over a long period of time are scarce. In a large cohort from Denmark including children born 1930-1983, an increase in prevalence of obesity among boys born in the mid-1960s was demonstrated. This is in accordance with our findings in the present study. However, the peak in birth year 1991 and the decline afterwards found in our study could not be investigated since children born after 1983 were not included. The present study covers an additional 24 years compared to the Danish study. We also included data on country of birth and we could therefore rule out the possible confounding effect due to changes in the composition of the study population, which was not possible in the Danish cohort (21). The Fels Longitudinal Study examined the change in childhood BMI over a long time span, 1929-1999, with data covering the beginning and also the proposed decline of childhood obesity. The data was divided into three birth cohorts: individuals born 1929-1953 (n=287), 1954-1972 (n=297), and 1973-1999 (n=271), resulting in a low resolution of the results. With only three birth cohorts during the 70-year time span, the study could not capture specific time points for the take-off, the peak and the decline of childhood obesity. While we investigate the trend in a population-based sample, Fels Longitudinal Study has a highly selected included population (22). 
A stabilization of the obesity epidemic among children has been suggested in short term studies based on both Swedish and international populations (12, 13, 16). In Stockholm, a stabilization of prevalences of overweight and obesity was observed for ten-year-old children born between 1989 (n=2416) and 1993 (n=2183), but in areas with low and medium-low socioeconomic status, the prevalence of obesity for boys was still increasing (23). A recent study including eight-year-old boys in Stockholm demonstrated a stabilization of overweight between birth year 1995 and 2003 using self-reported height and weight. The included participants were only 44-48% of the original population and the results are not generalizable to the whole background population (24). In Copenhagen, schoolchildren from school years 2002-2007 have been monitored for prevalences of overweight and obesity at school entry and exit. Data for boys shows a decrease in prevalence of overweight from 14.0% to 11.6% across these years (14). 
Thus, previous studies have indicated the presence of an obesity epidemic and a recent stabilization among children using shorter periods, fewer birth cohorts, and without controlling for changes in the composition of the population. We present evidence based on thirteen population-based birth cohorts of Swedish boys over a period of 60 years and our results were maintained after controlling for changes in the composition of the study population. We have captured the entire childhood obesity epidemic and in addition, data from the expanded birth cohorts in this study even demonstrate a recent decline in mean BMI, and prevalences of overweight, and obesity since the peak in birth year 1991. The public awareness of childhood obesity has increased during the 2000s and it is possible that this has contributed to the decrease of childhood BMI described in this study. 
The consequences of the increased childhood BMI in the general population are still not fully understood. Studies examining the long-term consequences for overweight and obese children have indicated an increased risk for cardiovascular diseases and diabetes in adult life, (10, 11) but it is not clear whether this is due to an independent effect of childhood BMI or the tracking of childhood BMI to adult BMI (25). The causes of the increased childhood BMI and prevalences of overweight and obesity might include changes in dietary habits toward more energy-dense food, a decrease in physical activity, and an increase in and a sedentary lifestyle activities. Other explanations have also been proposed like short sleep duration and exposure to antibiotics in the infancy period (26-28). The etiology is likely to be multifactorial and this needs to be addressed and considered for optimizing the prevention strategies. Socioeconomic factors are important for development of childhood overweight and obesity (12), and seem to be the main reason for ethnical differences in childhood BMI (29). We speculate that socioeconomic factors might partly explain the more pronounced decrease in the sub-group of participants born in Sweden and with parents born in Sweden. 
The strengths of this population-based study include the long time span with 60 years of BMI data from thirteen birth cohorts with a representative sample and a large number of included individuals permitting us to distinguish between temporary changes and persistent trends. Our results are maintained in a sub-analysis, using boys born in Sweden and with parents born in Sweden, showing that the results are not confounded by changes in the composition of the study population. Furthermore, we have directly measured height and weights and we use an age-adjusted childhood BMI at an age interval where influences from pubertal changes on a population level are negligible. The limitations include that we lack BMI information in girls, that the we lack information on socioeconomic status and that we use retrospective data where different school nurses measured height and weight. However, with the large time-span and the amount of data collected, this study would have been nearly impossible to perform prospectively.
In conclusion, we provide evidence of a childhood obesity epidemic in Swedish boys born 1946-2006 with a significant increase from birth year 1971, a peak at birth year 1991, and followed by a decrease. This long-term study captures both the rise and the recent decline of childhood obesity in Swedish boys. As childhood obesity is strongly associated with subsequent adult obesity, we anticipate that a similar reduction in adult obesity prevalence might be expected during the coming decades.
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Legends to figures

Figure 1. Mean childhood BMI at eight years of age for boys included in the BEST cohort (A) and a sub-group of boys born in Sweden and with parents born in Sweden (B) born 1946-2006. Values are presented as mean±SEM. Statistically significant differences compared to birth cohort 1946 are indicated: *p<0.05, **p<0.01, ***p<0.001.
Figure 2. Odds ratio for childhood overweight (A) and obesity (B) at eight years of age for boys included in the BEST cohort born 1951-2006 (each birth cohort n=425) with 1946 birth cohort as reference (n=1584, dotted line). Values are presented as odds ratio±95% confidence intervals. Overweight and obesity at eight years of age defined as 17.93 kg/m2 and 20.03 kg/m2, respectively.
Figure 3. Boys included in the BEST cohort born 1946 (n=1584, black bar), 1971 (n=425, white bar), 1991 (n=1566, vertically striped bar), 2001 (n=6478, dotted bar), and 2006 (n=6515, horizontally striped bar) (A) (B) (C). A sub-group of boys born in Sweden and with parents born in Sweden 1946 (n=1286, black bar), 1971 (n=323, white bar), 1991 (n=1076, vertically striped bar), 2001 (n=3505, dotted bar), and 2006 (n=3455, horizontally striped bar) (D) (E) (F). Mean childhood BMI at eight years of age compared using two-sided Student’s t-test with Bonferroni correction (A) (D). Prevalences of childhood overweight (B) (E) and obesity (C) (F) at eight years of age compared using chi-square test with Bonferroni correction. Values are presented as mean±SEM (BMI) and percentage overweight and obesity. Statistically significant difference versus birth cohort 1946 or 1991 are indicated: *p<0.05, **p<0.01, ***p<0.001.


Tables

Table 1. Prevalences of childhood overweight and obesity in study cohorts (A) and a sub-group born in Sweden (B) according to birth year
	Original birth cohorts
	Expanded birth cohorts

	Birth year
	Overweight
	Obesity
	Birth year
	Overweight
	Obesity

	1946
	5.3%
	1.1%
	
	
	

	1951
	5.6%
	1.6%
	
	
	

	1956
	4.7%
	1.4%
	
	
	

	1961
	6.8%
	1.6%
	
	
	

	1966
	6.6%
	1.4%
	
	
	

	1971
	8.7%
	2.1%
	
	
	

	1976
	11.8%
	3.3%
	
	
	

	1981
	11.8%
	4.2%
	
	
	

	1986
	13.2%
	5.2%
	
	
	

	1991
	23.3%
	10.1%
	1991
	22.6%
	9.3%

	1996
	21.4%
	7.3%
	
	
	

	2001
	22.6%
	6.8%
	2001
	20.9%
	7.9%

	2006
	19.8%
	9.6%
	2006
	19.4%
	7.6%

	Total
	11.2%
	3.7%
	Total
	20.4%
	7.9%



Table 1A. Prevalences of childhood overweight and obesity in original birth cohorts: birth cohort 1946 n=1584, birth cohorts 1951-2006 each birth cohort n=425 and expanded birth cohorts: birth cohort 1991 n=1566, birth cohort 2001 n=6478, birth cohort 2006 n=6515. 














	Original birth cohorts
	Expanded birth cohorts

	Birth year
	Overweight
	Obesity
	Birth year
	Overweight
	Obesity

	1946
	5.1%
	1.2%
	
	
	

	1951
	5.4%
	1.4%
	
	
	

	1956
	4.8%
	1.1%
	
	
	

	1961
	6.3%
	1.5%
	
	
	

	1966
	7.8%
	1.5%
	
	
	

	1971
	8.7%
	2.5%
	
	
	

	1976
	10.3%
	3.0%
	
	
	

	1981
	9.4%
	2.8%
	
	
	

	1986
	13.4%
	5.6%
	
	
	

	1991
	23.3%
	9.4%
	1991
	21.7%
	8.6%

	1996
	19.6%
	5.8%
	
	
	

	2001
	20.9%
	3.8%
	2001
	16.5%
	4.8%

	2006
	14.3%
	5.6%
	2006
	15.5%
	4.8%

	Total
	9.7%
	2.8%
	Total
	16.8%
	5.3%



Table 1B. Prevalences of childhood overweight and obesity for the sub-group of boys born in Sweden and with parents born in Sweden. Original birth cohorts: 1946 n=1286, 1951 n=354, 1956 n=356, 1961 n=331, 1966 n=334, 1971 n=323, 1976 n=301, 1981 n=286, 1986 n=268, 1991 n=287, 1996 n=240, 2001 n=234, 2006 n=231. Expanded birth cohorts: 1991 n=1076, 2001 n=3499, 2006 n=3446.
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Supplement
Legends to figures
Supplementary Figure 1. Flow chart of the inclusion of study participants.
Supplementary Figure 2. Distribution of childhood BMI at eight years of age for boys born 1946-2006 included in the BEST cohort (A) and the sub-group of boys born in Sweden and with parents born in Sweden (B). Cut-offs for overweight (17.93 kg/m2) and obesity (20.03 kg/m2) indicated (dotted lines).
Supplementary Figure 3. Odds ratio for childhood overweight (A) and obesity (B) at eight years of age for a sub-group of boys born in Sweden and with parents born in Sweden born 1951-2006 with 1946 birth cohort as reference (dotted line). Values are presented as odds ratio±95% confidence intervals.
Supplementary Figure 4. Mean childhood BMI at eight years of age for boys included in the BEST cohort (straight line), a sub-group of boys born in Sweden and with parents born in Sweden (large dotted line), and a sub-group of boys not born in Sweden or with any parent not born in Sweden (small dotted line) born 1946-2006. Values are presented as mean±SEM.
Supplementary Figure 5. A sub-group of boys not born in Sweden or with any parent not born in Sweden born 1991 (n=490, vertically striped bar), 2001 (n=2970, dotted bar), and 2006 (n=3052, horizontally striped bar) (A) (B) (C). Mean childhood BMI at eight years of age compared using Student’s t-test with Bonferroni correction not significant (A). Prevalences of childhood overweight (B) and obesity (C) at eight years of age compared using chi-square test with Bonferroni correction not significant. Values are presented as mean±SEM (BMI) and percentage overweight and obesity, respectively.
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Tables
Supplementary Table 1. Overview of the number of study participants in different birth cohorts
	Original birth cohorts
	Expanded birth cohorts

	Birth year
	Sub-group of boys born in Sweden and with parents born in Sweden
n (%)
	Sub-group of boys not born in Sweden or with any parent not born in Sweden
n (%)
	Total population
n
	Birth year
	Sub-group of boys born in Sweden and with parents born in Sweden
n (%)
	Sub-group of boys not born in Sweden or with any parent not born in Sweden
n (%)
	Total population
n

	1946
	1286 (81)
	298 (19)
	1584
	1946
	
	
	

	1951
	354 (83)
	71 (17)
	425
	1951
	
	
	

	1956
	356 (84)
	69 (16)
	425
	1956
	
	
	

	1961
	331 (78)
	94 (22)
	425
	1961
	
	
	

	1966
	334 (79)
	91 (21)
	425
	1966
	
	
	

	1971
	323 (76)
	102 (24)
	425
	1971
	
	
	

	1976
	301 (71)
	124 (29)
	425
	1976
	
	
	

	1981
	286 (67)
	139 (33)
	425
	1981
	
	
	

	1986
	268 (63)
	157 (37)
	425
	1986
	
	
	

	1991
	287 (68)
	138 (32)
	425
	1991
	1076 (69)
	490 (31)
	1566

	1996
	240 (56)
	185 (44)
	425
	1996
	
	
	

	2001
	234 (55)
	191 (45)
	425
	2001
	3499 (54)
	2970 (46)
	6469

	2006
	231 (54)
	194 (46)
	425
	2006
	3446 (53)
	3052 (47)
	6498

	Total
	4831 (72)
	1853 (28)
	6684
	Total
	8021 (55)
	6512 (45)
	14533



Supplementary Table 1. Total number of included boys, number of boys born in Sweden and with parents born in Sweden, and number of boys not born in Sweden or with any parent not born in Sweden, in original birth cohorts and expanded birth cohorts. The numbers are presented as n(%) per birth year cohort.

Figures
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