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Abstract

Objective—Esophageal and gastric cardia adenocarcinoma (EA/GCA) are among the most 

rapidly increasing cancers in Western countries. Elevated body mass index (BMI, kg/m2) in 

adulthood is a known risk factor, but associations in early life are unclear.

Methods—We assessed weight change between childhood and early adulthood in relation to EA/

GCA. Measured weights and heights during childhood (7–13 years) and early adulthood (17–26 

years) were available for 64,695 young men from the Copenhagen School Health Records Register 

and Danish Conscription Database. Individuals were categorized as normal or overweight. 

Linkage with the Danish Cancer Registry identified 275 EA/GCA cases. Hazard ratios (HRs) and 

95% confidence intervals (CI) were estimated using Cox proportional hazards regression.

Results—Men first classified as overweight at age 7 were at a 2.5-times increased EA/GCA risk 

(HR=2.49, 95%CI: 1.50–4.14), compared with men never classified as overweight. Men with 

persistent overweight at ages 7, 13, and early adulthood had 3.2-times increased EA/GCA risk 

(HR=3.18, 95%CI: 1.57–6.44). However, there was little evidence of increased EA/GCA risk for 

men with overweight during childhood and subsequent remittance by early adulthood.

Conclusion—Persistent overweight in early life was associated with increased EA/GCA risk, 

which declines if body weight is reduced.
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INTRODUCTION

Incidence of esophageal and gastric cardia adenocarcinoma (EA/GCA) has been rapidly 

increasing over the last two decades in Denmark and other Western countries (1, 2, 3, 4) and 

has generally paralleled the increasing prevalence of obesity (5, 6). EA and GCA are 

glandular epithelial cancers originating in or near the gastroesophageal junction with 5-year 

survival rates of approximately 26% and an overlapping etiopathogenesis (7).

Elevated body mass index (BMI, kg/m2) in adulthood is consistently associated with 

increasing incidence of EA and GCA (8). Additionally, our recent study of two U.S. cohort 

studies reported that overweight in early adulthood and weight gain in later life were 

associated with increased EA and GCA risks (9). While the underlying mechanisms of the 

BMI–EA/GCA association are unclear, leading hypotheses include mediation by 

gastroesophageal reflux (10) or metabolic dysfunction (11, 12, 13).

A prior report, utilizing the Copenhagen School Health Records Register (CSHRR), 

examined early life adiposity in relation to EA and reported higher childhood BMI was 

associated with an increased EA risk (14). The associations between childhood BMI and 

EA/GCA may be due to 1) direct effects of childhood obesity on gastroesophageal reflux 

disease (15) and metabolic disorders (16), which may directly affect future risks of EA and 

GCA(10, 11, 12) or 2) “tracking” of adiposity from childhood through early and mid-

adulthood (17). These possibilities lead to question the effects of adiposity changes between 

childhood and early adulthood in relation to EA or GCA.

The importance of these associations is underscored by the fact that the prevalence of 

obesity (BMI≥30 kg/m2) has been increasing over the past four decades. Although data 

suggests a recent plateau, the excess adiposity remains widespread (18) with 23% of 

European adults classified as having obesity (19) and 10–30% of European children 

classified as having overweight or obesity (20, 21).

Therefore, elucidating the etiologically relevant timing of weight gain in association with 

EA and GCA could provide insight into possible mechanisms as well as suggestion of the 

time point for the most efficacious interventions. In the current study, we examined the 

timing of overweight and weight changes from childhood to early adulthood in relation to 

EA and GCA, utilizing a large population-based cohort of men.

METHODS

Study Population

We used height and weight data from the CSHRR (22) and the Danish Conscription 

Database (DCD) (23). For childhood measures, we used the CSHRR, which includes 

188,360 male children who attended public or private schools in Copenhagen, Denmark and 
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were born between 1930 and 1989. Annual school health assessments were performed by 

school doctors or health nurses and included anthropometric measurements as part of a 

comprehensive examination. With the child wearing no shoes and minimal clothing, medical 

personnel measured and recorded weight (to the nearest 100 g) and height (to the nearest ½ 

cm) on the child’s personal health card.

For early adulthood measures, we utilized the DCD, which includes 728,159 men who 

entered compulsory conscription and were born between 1939 and 1959. Mandatory health 

examinations were performed by conscripted board physicians and included anthropometric 

measurement, physical exam, educational level ascertainment, and a cognitive ability 

assessment (23). With the men wearing underwear and no shoes, medical personnel 

measured and recorded weight (to the nearest 1 kg) and height (to the nearest 1 cm). 

Information on self-reported educational ascertainment was categorized as short: 7–10 years 

primary school with or without finals; medium: skilled training in industry, trade and craft; 

and long: 9–12 years middle and secondary school, secondary school final, medium length 

or higher education (24).

The eligible study population included 73,874 men with a national personal identification 

(ID) number, who were born between 1939 and 1959 (Figure 1) and were included in both 

the CSHRR and DCD. Men were excluded due to emigration, death, or loss to follow-up 

prior to 40 years of age or January 1, 1978 (n=3,582). Further exclusions included missing 

examination date (n=1,476), missing height and weight in childhood or early adulthood 

(n=3,751), BMI outlier (z-score <−4.5 or >4.5, n=32), age <17 or ≥27 years at conscription 

(n=55), and missing educational attainment report (n=283). Thus, our final analytic 

population included 64,695 men.

Exposure

Weight and height were used to calculate BMI, as weight in kilograms (kg) divided by 

height in meters (m) squared (kg/m2). As there were suggestions of non-linearity of the 

association between BMI z-score and EA/GCA, men were categorized as having a normal 

weight or overweight at 7 and 13 years and in early adulthood (i.e., conscription). The 

association between BMI z-score at specific ages and EA/GCA is presented as a 

supplemental analysis but should be interpreted with caution. For boys and young men <18 

years of age, we utilized the age- and sex specific cut points defined by the International 

Obesity Task Force to classify men with overweight: ≥17.88 kg/m2 for boys at age 7 years, 

≥21.89 kg/m2 for boys at age 13 years, and ≥24.46–24.96 kg/m2 for young men between 17 

and 18 years (utilizing month-specific cut-points) (25). For men ≥18 years, overweight was 

defined as ≥25 kg/m2 according to World Health Organization (26).

Record linkages

The CSHRR and DCD were linked to the Danish Cancer Registry and Danish Civil 

Registration System (vital statistics) using the ID number. Beginning in April 1968, Danish 

citizens of all ages were assigned ID numbers (27). Children attending school in or after 

1968 had the ID number recorded on their health card (27). For indiviudals with no ID 

number recorded on their health card, ID numbers were obtained from the Danish Civil 
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Registration System based on the person’s forename(s), surname, sex, and date of birth. 

Utilizing this approach, ID numbers were identified for 88% of the study population. For 

indiviudals that died or emigrated prior to 1968, an ID number was never issued (22).

Outcomes

Incident esophageal cancers (International Classification of Diseases [ICD]- 10 topography: 

C15.0–C15.9) and gastric cardia cancer (ICD-10: C16.0), were ascertained by linkage with 

the Danish Cancer Registry (28). Cases were then classified as adenocarcinoma (ICD for 

Oncology, 3rd edition morphology codes: 8140–8575). Follow-up began on January 1, 1978 

or 40 years of age (as there were few recorded cases of these malignancies at earlier ages) 

and continued until an EA/GCA diagnosis, death, emigration, loss to follow-up or December 

31, 2014, whichever came first. This resulted in 146 EA cases and 129 GCA cases.

Statistical Analysis

To assess the associations between anthropometric factors and risk of EA and GCA, we 

utilized Cox proportional hazards regression analysis to calculate hazard ratios (HRs) and 

95% confidence intervals (CIs), with age as the underlying time metric and baseline hazard 

stratified by birth cohort (5-year intervals). All models were adjusted for educational 

attainment and age at conscription. We examined weight status at ages 7 and 13 and early 

adulthood (i.e., conscription) and weight patterns: (1) between age 7 and early adulthood, (2) 

between age 13 and early adulthood, and (3) at ages 7, 13, and early adulthood. We also 

examined age when individuals were first classified with overweight (29). Tests for 

deviations from linearity were performed using linear splines with three knot points. The 

proportional hazards assumption was tested by likelihood ratio test, comparing two nested 

models one with and one without an interaction term between BMI z-score and a categorical 

variable of age at diagnosis. The proportional hazards assumption was not observed to be 

violated (p≥0.17).

All statistical analyses were performed using Stata (version 14, StataCorp LP, College 

Station, TX, USA). The study was approved by the Danish Data Protection Agency. 

According to Danish legislation, no approval from an ethics committee or informed consent 

from patients is required for register-based studies in Denmark (30), and this analysis was 

determined to be excluded from IRB review per 45 CFR 46.102 by the NIH Office of 

Human Subjects Research Protections.

RESULTS

Of the 64,695 men included in the study, a majority also had a BMI measurement at age 7 

years (n=62,590, 96.7%) or at age 13 years (n=63,322, 97.9%; Table 1). The average BMI 

was 15.5 kg/m2 at 7 years, 18.1 kg/m2 at 13 years, and 21.6 kg/m2 at conscription. The 

majority of the cohort had medium (36.0%) or long (40.5%) educational attainment. Follow-

up (from January 1, 1978 or 40 years of age) averaged 24 years (standard deviation=7.3), 

and the average age of diagnosis with EA/GCA was 60.3 years (standard deviation=7.4).
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The prevalence of overweight increased with increasing age: 2.9% at 7 years, 5.2% at 13 

years, and 8.2% in early adulthood (Supplemental Table S1). Of boys with overweight at age 

7 or 13 years, 49.3% and 57.5% also had overweight in early adulthood, respectively.

Overweight in childhood was associated with a 2-times increased risk of EA/GCA at both 

ages 7 (HR=2.36, 95% CI: 1.42–3.92) and 13 years (HR=1.77, 95% CI: 1.15–2.71; Table 2). 

In early adulthood, overweight was associated with a 2-times increased risk of EA 

(HR=2.11, 95% CI: 1.33–3.33) but not GCA (HR=0.91, 95% CI: 0.46–1.79), resulting in a 

50% increased risk of EA/GCA combined (HR=1.52, 95% CI: 1.05–2.22). Further, when 

BMI was categorized into quintiles rather than as dichotomous values, there was a general 

pattern of elevated risks for men in the highest quintile than the median quintile, although 

these were statistically significant only at ages 13 and early adulthood (Supplemental Table 

S2). These patterns were less evident for GCA. Similar results were observed when we 

examined the associations between a one-unit increase in BMI z-score and EA/GCA 

(Supplemental Table S3).

Men who were classified with overweight at both age 7 and conscription had 3-times the 

increased risk of EA/GCA (HR=3.35, 95% CI: 1.83–6.15; Table 3). Results were also 

increased when examining men who were classified with overweight at both age 13 and 

conscription (HR=1.94, 95% CI: 1.13–3.34). There was little evidence for an increased risk 

of EA/GCA for men with overweight during childhood and subsequent remittance by early 

adulthood. For example, men with overweight at age 7 and a normal weight in early 

adulthood had a non-significant 48% increased risk of EA/GCA (HR=1.48, 95% CI: 0.61–

3.59). Men with overweight in early adulthood but not at age 7 were at an increased risk of 

EA (HR=1.83, 95% CI: 1.06–3.14) but not GCA (HR=0.63, 95% CI: 0.26–1.54). Examining 

the cross-classification (Table 4), individuals with persistent overweight at ages 7 and 13 

years and in early adulthood were at three-fold higher risk of EA/GCA (HR=3.18, 95% CI: 

1.57–6.44), compared with men never classified as overweight. Individuals with overweight 

only in early adulthood were not at a significantly increased risk (HR=1.25, 95% CI: 0.73–

2.15).

The group of individuals with first overweight at age 7 had more than two-fold increased 

risk of EA/GCA (HR=2.49, 95% CI: 1.50–4.14), irrespective of the subsequent weight 

pattern when compared with individuals with normal weight from childhood to early 

adulthood (Table 5). Associations were weaker and non-significant among individuals with 

first overweight at age 13 (HR=1.66, 95% CI: 0.97–2.86) or early adulthood (HR=1.25, 95% 

CI: 0.73–2.16).

DISCUSSION

This population-based cohort study indicates that persistent overweight across the early life 

course, particularly when exposure begins in early childhood, is associated with increased 

risks of EA and GCA. The strongest associations between adiposity and EA/GCA were 

observed for men who were classified with persistently overweight at ages 7 and 13 years 

and in early adulthood. Among this group of individuals, we found a 3-times or more 

increased risk of EA/GCA, compared with men who were classified as normal weight at all 
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three time points. Similarly, men with first overweight at age 7 were at a 2.5-times increased 

risk of EA/GCA irrespectively of later weight development. However, men with overweight 

at age 7 that remitted by early adulthood did not have a significantly increased risk of EA/

GCA, although the confidence intervals were wide.

Prior studies have reported that excess early adulthood weight status or adult weight gain 

have each, independently, been associated with increased risk of EA and GCA (9, 14, 31, 32, 

33, 34, 35). Our findings extend these analyses by examining weight changes between 

childhood (ages 7 and 13) and early adulthood. These results support our prior findings, 

which showed that childhood BMI was associated with an increased risk of EA (14). 

Additionally, the current report also expands the age of BMI assessment to include early 

adulthood, which is conceivably more related to later adulthood weight. For EA, we report 

that overweight only in early adulthood was associated with a 2-times increased risk, similar 

to prior reports (8). However, utilizing both childhood and early adulthood BMI enabled us 

to identify critical periods for overweight and weight gain, specifically early childhood 

overweight and persistent overweight. Our prior study, utilizing data from NIH-AARP Diet 

and Health Study and the Prostate, Lung, Colorectal, and Ovarian Cancer Screening Trial, 

examined weight in early adulthood and weight gain during adulthood and reported that 

individuals with persistent overweight in adulthood were at a 3-times or greater increased 

risk of EA and GCA (9). However, this was based on self-report, and there was no 

information about weight status in childhood. Another previous study, utilizing data from the 

Nurses’ Health Study and Health Professionals Follow-Up Study, examined self-reported, 

recalled somatotypes of body shape beginning at age 5 through age 60 and reported a 2-

times increased risk of EA associated with a body shape trajectory of heavy-stable/

increasing (36). Despite the limitations of recalled body shape and the small number of EA 

outcomes assessed (n=98), the results of this study are supportive of our findings presented 

herein, namely that cumulative effects of overweight as important.

The current study highlights the adverse health effects of children with persistent overweight 

into early adulthood and provides support that there is a possibility to reduce risk by 

remitting from childhood overweight by early adulthood. The increased risk of EA/GCA 

that is noted for individuals with first overweight at age 7 or 13 may be indicative of 

individuals with persistent overweight, as 49% and 58% of boys at ages 7 and 13 years, 

respectively, who are classified as overweight remain as such in early adulthood. Similarly, a 

recent study (37) reported that adolescents with obesity had the greatest acceleration in BMI 

between ages 2 and 6 years. Additionally, 53% of adolescents with obesity were with 

overweight or obesity from age 5 years through 18 years (37). However, BMI tracking is 

reported to be weaker from childhood to late adulthood than to early adulthood (17). In the 

current report, the nonsignificant reduced risks of EA/GCA among men that are classified as 

overweight in childhood, but normal weight by early adulthood shows that there is 

intervention potential in childhood to reduce risks of adverse health outcomes.

While the adiposity-EA/GCA association is well-established, the exact underlying 

mechanisms remains to be elucidated. One hypothesis is that central adiposity leads to 

increased intra-abdominal pressure which, in turn, can promote gastroesophageal reflux 

disease, a risk factor for the precursor lesion of EA (38) – Barrett’s esophagus (39). Another 
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hypothesis is that dysfunctional adipose tissue may lead to metabolic sequelae, such as 

glucose intolerance, hypertension, metabolic syndrome, or chronic, low-grade inflammation. 

These metabolic disturbances may have carcinogenic effects and could potentially increase 

risks of EA or GCA (11, 12, 13).

A prior study in the CSHRR reported that higher childhood BMI was associated with an 

increased risk of EA (14). One hypothesis for this association is that adiposity could “track” 

from childhood through early and mid-adulthood (17). However, only 49% of men with 

overweight in childhood were also with overweight at conscription. The current study 

supports that childhood obesity may have direct effects on future EA/GCA risks, as it begins 

a cascade of individuals with persistent overweight who are at the highest risk of EA/GCA. 

Thus, there may be direct effects of childhood obesity on gastroesophageal reflux disease 

(15) and metabolic disorders (16), which may directly affect future risks of EA and GCA 

(10, 11, 12). However, individuals that remit with overweight between childhood and early 

adulthood, or are only overweight in early adulthood, had a non-significantly lower risk of 

EA/GCA, compared with those with persistent overweight. Thus, the cumulative effect of 

overweight from childhood through early adulthood appears to be the most important 

adiposity influence on EA/GCA development.

Overall, the associations were stronger between excess adiposity and EA, which reinforces 

the fact that EA is the primary driver of the observed associations (40). Associations with 

GCA were similar but weaker. However, in early adulthood, overweight was associated with 

a 2-times increased risk of EA but not GCA. This could be due in part to the limited sample 

size but is also consistent with the hypothesis that GCA represents a heterogeneous set of 

tumors with a less clear origin than EA (41). Genomic studies of EA and GCA have revealed 

that 99% of EA tumors are characterized by chromosomal instability (CIN) while 80% of 

GCA tumor subtypes are classified as CIN with the remainder of GCA tumors classified as 

either Epstein-Barr virus (EBV) infection-positive or microsatellite instability (MSI)positive 

subtypes (42). If we had the capability to limit our examination to only CIN-positive tumors, 

we may have observed greater homogeneity in results between EA and GCA.

We only had data at three time points—ages 7 and 13 years, and age at conscription (i.e., 

early adulthood). Thus, we were only able to examine weight status and weight changes in 

the early life course until entry to adulthood and not at time points closer to cancer 

diagnosis. However, we know from prior studies that adult weight status is associated with 

an increased risk of EA/GCA (8, 9). Thus, this suggests that adiposity might be involved at 

all stages of cancer – initiation, promotion, and progression. Categorizing men into normal 

weight and overweight may result in some non-differential misclassification, which would 

usually bias results toward the null. To classify men with overweight, we utilized 

contemporary definitions. However, men with overweight in the current report are likely 

leaner than a contemporary cohort of men with overweight (43). Thus, children with 

overweight today could be at even further increased risk.

We were able to adjust for education status at conscription, but this may not be the final 

educational attainment for these men. However, there was little difference between adjusted 

and unadjusted models (data not shown). This study also did not have information on some 
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other important risk factors for EA and GCA. Specifically, gastroesophageal reflux disease 

was not assessed. However, gastroesophageal reflux disease may be an important 

stratification, whereby some individuals’ risks of EA/GCA due to excess adiposity may be 

mediated through gastroesophageal reflux versus metabolic sequalae. Despite the large 

sample size, we had a limited number of cases in some strata due to the rare outcomes of EA 

and GCA. Finally, our study population was a homogeneous population from Denmark and 

may not be generalizable to other high-risk populations (44).

This study utilized the CSHRR linked to the DCD, which is a unique resource in that it has 

measured height and weight recorded for childhood and early adulthood, whereas prior 

studies have relied on participant recall of weight or somatotype (9, 36). This allowed for 

prospective evaluation of the association between weight change in early life and EA/GCA 

risk. However, even with a large sample size, we were limited in some analyses, specifically 

examining the cross-classification of weight status at ages 7 and 13 years, and early 

adulthood. Due to reliance on conscription information for the early adulthood BMI, we 

were unable to examine weight changes in relation to EA/GCA risk for women. However, 

our prior study on childhood BMI suggested that associations were similar, albeit slightly 

stronger for women than men.

In summary, this analysis of a large, prospective Danish cohort provides evidence that 

persistent early life overweight is a strong risk factor for EA and GCA, but that remitting 

from overweight by early adulthood may decrease risk of EA and GCA, suggesting a causal 

role of childhood adiposity. These results indicate that weight control programs could be 

targeted in childhood or adolescence for reducing the incidence of these highly lethal 

cancers and improving overall health.
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Refer to Web version on PubMed Central for supplementary material.
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STUDY IMPORTANCE

• Excess adiposity and weight gain in adulthood is a known risk factor for 

esophageal and gastric cardia adenocarcinoma.

• However, associations of excess adiposity and weight gain in childhood and 

early adulthood are unclear.

• In this study of men, persistent overweight in early life was associated with a 

3-times increased risk of esophageal and gastric cardia adenocarcinoma, 

highlighting the adverse health effects of boys with persistent overweight into 

early adulthood.

• However, this study also provides support that there is a possibility to reduce 

risk by remitting from childhood overweight by early adulthood in men.
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Figure 1. 
Flow chart of eligible and included individuals in the study. CSHRR: Copenhagen School 

Health Records Register, DCD: Danish Conscription Database, BMI: body mass index 

(kg/m2).
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Table 1.

Body Mass Index (BMI) characteristics of the included men by birth cohort.

BMI (kg/m2)

Birth Cohort N (%)* Mean SD

Age 1939– 49 37,652 (58.2) 15.49 1.12

 7 years 1939– 49 37,652 (58.2) 15.49 1.12

1950–59 24,938 (38.5) 15.40 1.22

 13 years 1939– 49 38,131 (58.9) 18.16 2.00

1950–59 25,191 (38.9) 18.00 2.23

 Early adulthood 1939– 49 39,056 (60.4) 21.66 2.34

1950–59 25,639 (39.6) 21.51 2.74

Education† – 15,207 (23.5) 21.77 2.75

 Short – 15,207 (23.5) 21.77 2.75

 Medium – 23,294 (36.0) 21.64 2.41

 Long – 26,194 (40.5) 21.47 2.43

*
Percentage of total study population (n=64,695).

†
Education defined as short: 7–10 years primary school with or without finals; medium: skilled training in industry, trade and craft; and long: 9–12 

years middle and secondary school, secondary school final, medium length or higher education.
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Table 2.

Adjusted hazard ratios (HR)* and 95% confidence intervals (CI) for associations between weight status and 

esophageal and gastric cardia adenocarcinoma incidence.

Esophageal Adenocarcinoma Gastric Cardia Adenocarcinoma Combined Cases

Total (n) Cases (n) HR (95% CI) Cases (n) HR (95% CI) Cases (n) HR (95% CI)

Age, 7 years

 Normal weight 60,773 130 Referent 120 Referent 250 Referent

 Overweight 1,817 11 3.11 (1.68, 5.76) 5 1.55 (0.63, 3.79) 16 2.36 (1.42, 3.92)

Age, 13 years

 Normal weight 60,013 131 Referent 117 Referent 248 Referent

 Overweight 3,309 13 1.88 (1.06, 3.33) 10 1.64 (0.86, 3.13) 23 1.77 (1.15, 2.71)

Early Adulthood

 Normal weight 59,395 124 Referent 120 Referent 244 Referent

 Overweight 5,300 22 2.11 (1.33, 3.33) 9 0.91 (0.46, 1.79) 31 1.52 (1.05, 2.22)

*
Adjusted for education level and age at conscription.
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Table 3.

Adjusted hazard ratios (HR)* and 95% confidence intervals (CI) for associations between weight patterns and 

esophageal and gastric cardia adenocarcinoma incidence.

Esophageal Adenocarcinoma Gastric Cardia 
Adenocarcinoma

Combined Cases

Total (n) Cases (n)** HR (95% CI) Cases (n)** HR (95% CI) Cases (n) HR (95% CI)

Age 7 and Early Adulthood

 Normal weight 56,541 115 Referent 115 Referent 230 Referent

 Overweight at age 7 
only

919 – – – – 5 1.48 (0.61, 3.59)

 Overweight at early 
adulthood only

4,232 15 1.83 (1.06, 3.14) 5 0.63 (0.26, 1.54) 20 1.24 (0.78, 1.96)

 Overweight at age 7 and 
early adulthood

898 7 4.29 (1.99, 9.21) – – 11 3.35 (1.83, 6.15)

Age 13 and Early Adulthood

 Normal weight 56,727 118 Referent 113 Referent 231 Referent

 Overweight at age 13 
only

1,406 – – 5 1.83 (0.75, 4.49) 9 1.62 (0.83, 3.15)

 Overweight at early 
adulthood only

3,286 13 2.01 (1.13, 3.58) – – 17 1.37 (0.83, 2.24)

 Overweight at age 13 
and early adulthood

1,903 9 2.42 (1.22, 4.78) 5 1.44 (0.59, 3.53) 14 1.94 (1.13, 3.34)

*
Adjusted for education level and age at conscription.

**
Cells with less than 5 cases are not presented.
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Table 4.

Adjusted hazard ratios (HR)* and 95% confidence intervals (CI) for associations between weight patterns and 

combined esophageal and gastric cardia adenocarcinoma incidence.

Combined Cases

Total (n) Cases (n)** HR (95% CI)

Weight Pattern

 Never overweight 54289 218 Referent

 Overweight at age 7 only 531 – –

 Overweight at age 13 only 1008 8 1.97 (0.97, 3.99)

 Overweight in early adulthood only 2996 14 1.25 (0.73, 2.15)

 Overweight at age 7 and 13 370 – –

 Overweight at age 7 and early adulthood 176 – –

 Overweight at age 13 and early adulthood 1142 6 1.38 (0.61, 3.11)

 Persistently overweight 705 8 3.18 (1.57, 6.44)

*
Adjusted for education level and age at conscription.

**
Cells with less than 5 cases are not presented.
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Table 5.

Adjusted hazard ratios (HR)* and 95% confidence intervals (CI) for associations between first registration with 

overweight and esophageal and gastric cardia adenocarcinoma incidence.

Esophageal Adenocarcinoma Gastric Cardia Adenocarcinoma Combined Cases

Total (n) Cases (n) HR (95% CI) Cases (n)** HR (95% CI) Cases (n) HR (95% CI)

Time First Overweight

 Never 57,767 116 Referent 115 Referent 231 Referent

 Age 7 1782 11 3.41 (1.83, 6.34) 5 1.57 (0.64, 3.85) 16 2.49 (1.50, 4.14)

 Age 13 2150 8 1.90 (0.93, 3.89) 6 1.43 (0.63, 3.25) 14 1.66 (0.97, 2.86)

 Early adulthood 2996 11 1.95 (1.04, 3.62) – – 14 1.25 (0.73, 2.16)

*
Adjusted for education level and age at conscription.

**
Cells with less than 5 cases are not presented.
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