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ABSTRACT
Objectives: To examine the association between body
mass index (BMI) in young adulthood and
cardiovascular risks, including venous
thromboembolism, before 55 years of age.
Design: Cohort study using population-based medical
databases.
Setting: Outcomes registered from all hospitals in
Denmark from 1977 onwards.
Participants: 6502 men born in 1955 and eligible for
conscription in Northern Denmark.
Main outcome measures: Follow-up began at
participants’ 22nd birthday and continued until death,
emigration or 55 years of age, whichever came first.
Using regression analyses, we calculated the risks and
HRs, adjusting for cognitive test score and years of
education.
Results: 48% of all obese young men (BMI ≥30 kg/m2)
were either diagnosed with type 2 diabetes,
hypertension, myocardial infarction, stroke or venous
thromboembolism or died before reaching 55 years of
age. Comparing obese men with normal weight men
(BMI 18.5 to <25.0 kg/m2), the risk difference for any
outcome was 28% (95% CI 19% to 38%) and the HR
was 3.0 (95% CI 2.3 to 4.0). Compared with normal
weight, obesity was associated with an event rate that
was increased more than eightfold for type 2 diabetes,
fourfold for venous thromboembolism and twofold for
hypertension, myocardial infarction and death.
Conclusions: In this cohort of young men, obesity
was strongly associated with adverse cardiometabolic
events before 55 years of age, including venous
thromboembolism. Compared with those of normal
weight, young obese men had an absolute risk
increase for type 2 diabetes, cardiovascular morbidity
or premature death of almost 30%.

INTRODUCTION
Tripling in prevalence over the last three
decades and now exceeding 30% in the
USA,1–3 obesity in young adulthood is as a

major public health concern worldwide,
leading to a shorter lifespan for today’s chil-
dren.4 Despite the obesity epidemic, cardio-
vascular morbidity and mortality have
continued to decrease in the Western
world.5 6

Although obesity in adulthood is a risk
factor for type 2 diabetes,1–3 7 cardiovascular
disease4 8 and mortality,5 6 9 it remains unclear

ARTICLE SUMMARY

Article focus
▪ Little is known about the association between

young adulthood obesity and long-term risks of
venous thromboembolism and combined cardio-
metabolic outcomes.

▪ We followed a cohort of 22-year-old men for
33 years to examine the association between
young adulthood obesity and the risk of type 2
diabetes, cardiovascular morbidity and death
before 55 years of age.

Key messages
▪ Nearly 50% of obese young men were either

diagnosed with type 2 diabetes, hypertension,
myocardial infarction, stroke or venous thrombo-
embolism or died before reaching 55 years of
age.

▪ Obese men had a fourfold increased rate of
venous thromboembolism and a threefold
increased rate of any of these diseases compared
with men of normal weight, yielding an absolute
risk increase of almost 30%.

Strengths and limitations of this study
▪ The population-based design reduced potential

selection biases, provided access to valid expos-
ure and outcome data and ensured a complete
33-year follow-up for all persons.

▪ Unmeasured confounding cannot be excluded
due to the non-randomised design.
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whether an elongated history of overweight, starting early
in life, poses additional risks. Previous reports indicate that
age modifies the effect of obesity on cardiovascular death
with greater impact in younger age groups, including
childhood and young adulthood.10 11 However, while
obese children reduce their additional cardiovascular risks
(compared with non-obese children) by ceasing to be
overweight before adulthood,12 new studies indicate that
the risks among obese young adults persist independently
of weight changes in later adulthood.13 14 These findings
emphasise the need to study the adverse outcomes asso-
ciated with obesity within the age group of young adults
specifically.
Several studies have examined the association between

body mass index (BMI) in young adults and premature
death.10 13 15–24 Fewer studies have examined long-term
risks of type 2 diabetes14 and ischaemic heart
disease.14 23 25 However, despite the link between athero-
sclerosis, metabolic syndrome and venous thrombo-
embolism,26–28 none of the previous studies have
included venous thromboembolism as an outcome.
Moreover, estimates of the absolute risk, in addition to
the relative risk, of adverse events are important for clin-
ical decision making, particularly when counselling
patients on risk modification associated with weight, diet
and exercise. Nonetheless, no study has examined the
combined risk of type 2 diabetes, numerous cardiovascu-
lar outcomes and premature death in one study, thereby
assessing the complete cardiometabolic risks associated
with young adulthood obesity.
We therefore followed a cohort of 22-year-old men for

33 years to examine the association between BMI in
young adulthood and the risk of type 2 diabetes, hyper-
tension, myocardial infarction, stroke, venous thrombo-
embolism and death before 55 years of age.

METHODS
Setting
We conducted this population-based cohort study in the
Fifth Military Conscription District in Denmark, popu-
lated by approximately 700 000 inhabitants.29 The
Danish National Health Service provides universal tax-
supported healthcare, guaranteeing unfettered access to
general practitioners and hospitals and partial reim-
bursement for prescribed medications. Accurate and
unambiguous individual-level linkage of all Danish regis-
tries is possible using the unique central personal regis-
tration number assigned to all residents at birth or upon
immigration.30

Study cohort
Nearly all Danish men have had to register with the mili-
tary board for an examination of fitness to serve when
reaching 18 years of age or shortly thereafter (median
age 19 years).31 In connection with the registration, all
examinees complete a health questionnaire, in which
they report chronic diseases that could preclude military

service, for example, asthma, epilepsy or spinal osteo-
chondrosis, but not obesity.3 The Draft Board verifies
such reports with health care providers, and men
deemed ineligible for military service are excused from
the draft at this point (approximately 15%).32

Information obtained at the examination is registered
and stored in regional and national databases.29 Using a
conscription research database, we identified all persons
from the 1955 birth cohort who later appeared before
the draft board in Northern Denmark (n=6502).

Body mass index
All potential conscripts undergo a physical and mental
examination. The physical examination includes mea-
surements of height (without shoes) and body weight
(wearing trunks only and using sliding scales and cali-
brated balances). Using these height and weight mea-
surements, we calculated the BMI. Values of weight
<45 kg (n=6) were considered to be data entry errors
and recoded as missing. We categorised BMI as under-
weight (<18.5 kg/m2), normal (18.5 to <25 kg/m2),
overweight (25 to <30 kg/m2) or obese (≥30 kg/m2).

Covariates
From the conscription database, we obtained data on
cognitive function as measured by the validated Boerge
Prien test.31 33 The Boerge Prien test is a 78-item group
intelligence test with four subscales (letter matrices,
verbal analogies, number sequences and geometric
figures) and a single final score, recorded as the
number of correctly answered items (range 0–78).31 The
scores are strongly correlated with conventional
intelligence-test scores (eg, correlation of 0.82 with the
Wechsler Adult Intelligence Scale).31 Based on quartiles,
we categorised the test scores as low (0–31), moderate
(32–39), high (40–46) and very high (47–78).
From the conscription database, we also obtained

information on years of education at the time of examin-
ation.33 Based on quartiles, we categorised the education
length as short, moderate, long and very long.

Outcomes
The Danish National Registry of Patients records infor-
mation on patients discharged from all Danish non-
psychiatric hospitals since 1 January 1977 and from all
emergency room and outpatient specialty clinic visits
since 1995.34 Each hospital discharge or outpatient visit
is recorded in the registry with one primary diagnosis
and one or more secondary diagnoses classified accord-
ing to the International Classification of Diseases, 8th revi-
sion (ICD-8) until the end of 1993 and the 10th revision
(ICD-10) thereafter.34

Using the Danish National Registry of Patients, we
identified all examinees with a first diagnosis of type 2
diabetes, hypertension, myocardial infarction, stroke
(ischaemic stroke, intracerebral haemorrhage or sub-
arachnoid haemorrhage) or venous thromboembolism
(deep venous thromboembolism or pulmonary
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embolism). To ensure more complete identification of
examinees with type 2 diabetes, we also searched the
Aarhus University Prescription Database,35 covering the
study region, for any use of antidiabetic drugs from
1 January 1989 through 2010. ICD and ATC codes are
provided as online supplementary material.
We obtained information on all-cause mortality from

the Danish Civil Registration System.30 This registry has
recorded all changes in vital status and migration for the
entire Danish population since 1968, with daily elec-
tronic updates.30 Finally, a combined outcome was
defined as the first-time occurrence of any of the indi-
vidual outcomes.

Statistical analyses
Initially, we used descriptive statistics to characterise the
study population by categories of BMI, cognitive test
score and years of education. To ensure that the Danish
National Registry of Patients (initiated in 1977) would
capture events, follow-up started at the examinee’s 22nd
birthday. We excluded all men who were censored
between their date of examination and their 22nd birth-
day (17 died and 8 emigrated). Follow-up continued
until the first occurrence of an outcome, emigration or
33 years of follow-up (ie, their 55th birthday), whichever
came first. First, we illustrated graphically the association
between BMI and the predicted cumulative incidence
function for each outcome using the proportional sub-
hazards model by Fine and Gray.36 We used the pseudo-
value method to calculate the 33-year risk for each BMI
group, as well as the risk differences compared with
normal weight.37 We treated death as a competing risk
in all analyses of non-fatal outcomes.
We calculated rates for each BMI group and used Cox

proportional hazards regression to compute hazard
ratios (HRs) associating BMI with all outcomes. BMI was
analysed both as a categorical and continuous variable.
For the categorical BMI variable, the proportional
hazard assumption was assessed by log–log plots and

Schoenfeld’s test and found valid. We assessed the scale
of the continuous BMI variable using fractional polyno-
mials and found no evidence of non-linearity in the log
hazard. We repeated all regression analyses adjusting for
cognitive test score and years of education. As there was
no recent validation study available for hypertension, we
estimated the proportion of patients registered with
hypertension in the Danish National Registry of Patients
that also redeemed at least one prescription for antihy-
pertensive medication (registered in the prescription
database).
The study was approved by the Danish Data Protection

Agency (2011-41-5807). All analyses were conducted in
STATA software V.12.1 (STATA, College Station, Texas,
USA).

RESULTS
Characteristics
The characteristics of the study population are pre-
sented in table 1. We identified 6502 male examinees
from the 1955 birth cohort in Northern Denmark.
Among these, 5407 (83%) were of normal weight, 353
(5%) were underweight, 639 (10%) were overweight
and 97 (1.5%) were obese. BMI ranged from a
minimum of 14.4 kg/m2 to a maximum of 42.7 kg/m2.
The median BMI was 21.7 kg/m2 (IQR 20.3–23.4 kg/m2).
Compared with men of normal weight (25%), a higher
proportion of those who were overweight (32%) or obese
(41%) scored low on the cognitive test. Also, compared
with subjects of normal weight (24%), a higher propor-
tion of overweight (32%) or obese (33%) persons
belonged to the lowest quartile of years of education. The
validation analysis revealed that 88% of patients with a
diagnosis of hypertension redeemed one or more pre-
scriptions for antihypertensive medication.

Combined outcome
The cohort contributed a total of 199 430 person-years
of follow-up, providing a mean follow-up time of

Table 1 Characteristics of the study population at time of examination

Body mass index*

Total, n (%)Normal weight, n (%) Underweight, n (%) Overweight, n (%) Obesity, n (%)

Total 5407 (100) 353 (100) 639 (100) 97 (100) 6502 (100)

Cognitive test score

Low 1339 (25) 87 (25) 206 (32) 40 (41) 1676 (26)

Moderate 1369 (25) 84 (24) 178 (28) 24 (25) 1655 (26)

High 1396 (26) 95 (27) 160 (25) 20 (21) 1672 (26)

Very high 1303 (24) 87 (25) 95 (15) 13 (13) 1499 (23)

Education (years)

Short 1277 (24) 74 (21) 202 (32) 32 (33) 1588 (24)

Moderate 1506 (28) 96 (27) 176 (28) 32 (33) 1811 (28)

Long 1645 (30) 120 (34) 181 (28) 23 (24) 1971 (30)

Very long 979 (18) 63 (18) 80 (13) 10 (10) 1132 (17)

*Body mass index groups were defined as underweight (<18.5), normal (18.5 to <25.0), overweight (25.0 to <30) and obese (≥30.0).
Six persons had missing data.
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31 years. Compared with 20% of men of normal weight,
48% of all obese men were diagnosed with type 2 dia-
betes, hypertension, myocardial infarction, stroke or
venous thromboembolism or died before their 55th
birthday (table 2 and figure 1). After adjusting for cogni-
tive test score and years of education, the absolute risk
difference between the groups was 28% (95% CI 19% to
38%) and the HR was 3.0 (95% CI 2.3 to 4.0).

Individual outcomes
Obesity was strongly associated with all individual out-
comes except stroke (table 3 and figure 2). With a risk
difference of 22% (95% CI 13% to 31%) and HR of 8.2
(95% CI 5.4 to 12.3) the absolute and relative associations
for obesity, compared with normal weight, were the stron-
gest for type 2 diabetes. However, there was also a more
than fourfold increased rate of venous thromboembolism
and more than twofold increased rate of hypertension,
myocardial infarction and death. For stroke, there was a

40% increased rate among overweight persons. The wide
CIs made the association between obesity and stroke
inconclusive. In the analysis of BMI as a continuous vari-
able, a unit increase in BMI corresponded to an
increased rate of approximately 5% for myocardial infarc-
tion, 10% for hypertension and venous thromboembol-
ism and 20% for type 2 diabetes (table 4).

DISCUSSION
In this population-based 33-year follow-up study, we
found that nearly half of all obese young men either
were diagnosed with type 2 diabetes, hypertension, myo-
cardial infarction, stroke or venous thromboembolism or
died before reaching 55 years of age. Obesity was asso-
ciated with an event rate that, compared with normal
weight, was increased more than eightfold for type 2 dia-
betes, fourfold for venous thromboembolism and
twofold for hypertension, myocardial infarction, and pre-
mature death. The strong association between young
adulthood obesity and venous thromboembolism was of
particular importance because it, to our knowledge, has
not previously been reported. Obese subjects had a
threefold increased event rate of any of these diseases
compared with persons of normal weight, yielding a
notable absolute risk increase of almost 30%. The mag-
nitude of the relative and absolute risk estimates empha-
sise the major clinical and public health implications
associated with obesity in young adulthood.

Strengths and limitations of study
Several issues should be considered when interpreting
our results. With military examination in anticipation of
conscription being mandatory and participation
enforced by law, the population-based design reduced
potential selection bias. We used measured instead of
self-reported height and weight. Doing so, we eliminated
differential misclassification of BMI, which may have
biased other studies13 16 because underweight people
tend to overestimate their BMI and overweight people
tend to underestimate their BMI.38 The Danish Civil
Registration System ensured complete follow-up of all
examinees with accurate mortality data.30 The tax-
supported universal healthcare system allowed for

Table 2 Body mass index in young adulthood and the combined risk of type 2 diabetes, hypertension, myocardial infarction,

stroke, venous thromboembolism and death before age 55 years*

BMI categories Number Risk, % (95% CI) Risk difference†, % (95% CI) Rate‡ (95% CI) HR† (95% CI)

Combined outcome

Normal 1083 20 (16 to 23) 0 649 (612 to 689) 1

Underweight 63 18 (12 to 23) −2 (−6 to 2) 574 (448 to 734) 0.9 (0.7 to 1.1)

Overweight 205 31 (26 to 36) 11 (7 to 15) 1086 (947 to 1245) 1.7 (1.4 to 1.9)

Obesity 48 48 (38 to 59) 28 (19 to 38) 1814 (1367 to 2407) 3.0 (2.3 to 4.0)

*Among the 1955 birth cohort that appeared for military examination in Northern Denmark and who survived until their 22nd birthday.
†In all regression analyses, adjustments were made for cognitive test score and years of education.
‡Rates per 100 000 person-years.
BMI, body mass index.

Figure 1 Body mass index in young adulthood and

predicted cumulative incidence (risk) of type 2 diabetes,

hypertension, myocardial infarction, stroke, venous

thromboembolism and death before age 55 years.
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Table 3 Body mass index in young adulthood and the risks of type 2 diabetes, cardiovascular morbidity or death before age

55 years*

BMI categories Number Risk, % (95% CI) Risk difference†, % (95% CI) Rate‡ (95% CI) HR† (95% CI)

Type 2 diabetes

Normal 207 5 (3 to 7) 0 122 (106 to 139) 1

Underweight 7 4 (1 to 6) −2 (−3 to 0) 63 (30 to 132) 0.5 (0.2 to 1.1)

Overweight 76 13 (10 to 16) 8 (5 to 10) 387 (309 to 485) 3.1 (2.4 to 4.0)

Obesity 26 27 (18 to 36) 22 (13 to 31) 946 (644 to 1390) 8.2 (5.4 to 12.3)

Hypertension

Normal 394 7 (4 to 9) 0 233 (211 to 257) 1

Underweight 24 6 (3 to 10) 0 (−3 to 3) 215 (144 to 321) 0.9 (0.6 to 1.4)

Overweight 92 13 (10 to 17) 7 (4 to 10) 469 (382 to 575) 2.0 (1.6 to 2.5)

Obesity 14 14 (7 to 21) 8 (1 to 16) 494 (292 to 833) 2.1 (1.2 to 3.6)

Myocardial infarction

Normal 134 3 (1 to 5) 0 79 (66 to 93) 1

Underweight 12 4 (1 to 6) 1 (−1 to 3) 107 (61 to 189) 1.4 (0.8 to 2.5)

Overweight 18 3 (1 to 5) 0 (−1 to 2) 90 (56 to 142) 1.1 (0.7 to 1.8)

Obesity 6 7 (2 to 11) 4 (−1 to 9) 208 (93 to 462) 2.5 (1.1 to 5.6)

Stroke

Normal 128 2 (1 to 4) 0 75 (63 to 89) 1

Underweight 8 2 (0 to 4) 0 (−2 to 2) 71 (36 to 143) 1.0 (0.5 to 2.0)

Overweight 22 3 (1 to 5) 1 (−1 to 2) 109 (72 to 166) 1.4 (0.9 to 2.2)

Obesity 2 2 (−1 to 5) 0 (−3 to 3) 69 (17 to 276) 0.9 (0.2 to 3.6)

Venous thromboembolism

Normal 57 2 (1 to 3) 0 33 (26 to 43) 1

Underweight 2 1 (0 to 3) 0 (−1 to 0) 18 (4 to 71) 0.6 (0.1 to 2.3)

Overweight 7 2 (0 to 3) 0 (−1 to 1) 35 (17 to 73) 0.9 (0.4 to 2.1)

Obesity 5 6 (1 to 10) 4 (0 to 8) 173 (72 to 415) 4.7 (1.9 to 11.9)

Death

Normal 416 7 (5 to 10) 0 243 (220 to 267) 1

Underweight 28 7 (3 to 11) 0 (−3 to 2) 249 (172 to 361) 1.0 (0.7 to 1.5)

Overweight 47 6 (3 to 9) −1 (−3 to 1) 232 (174 to 309) 0.9 (0.7 to 1.2)

Obesity 16 16 (8 to 23) 8 (1 to 16) 547 (335 to 893) 2.1 (1.3 to 3.5)

*Among the 1955 birth cohort that appeared for military examination in Northern Denmark and who survived until their 22nd birthday.
†In all regression analyses, adjustments were made for cognitive test score and education level. In all non-fatal outcomes, death was treated
as a competing risk.
‡Rates per 100 000 person-years.
BMI, body mass index.

Figure 2 Body mass index in

young adulthood and cumulative

incidence (risk) of type 2

diabetes, cardiovascular morbidity

or death before age 55 years

(note that follow-up starts at age

22 and that the maximum risk is

not constant on the y-axis of the

various panels).

Schmidt M, Johannesdottir SA, Lemeshow S, et al. BMJ Open 2013;3:e002698. doi:10.1136/bmjopen-2013-002698 5

Cardiometabolic risks associated with young adulthood obesity

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2013-002698 on 29 A

pril 2013. D
ow

nloaded from
 

http://bmjopen.bmj.com/


complete ascertainment of all hospital admissions
throughout the 33-year follow-up period. In addition to
our estimate for hypertension (88%), the positive pre-
dictive values of diagnoses in the Danish National
Registry of Patients have previously been validated and
found to be approximately 90% for diabetes39 and myo-
cardial infarction39 40 and 80% for stroke39 41 and
venous thromboembolism.42

There were, however, some limitations. Examinees had
to survive from their examination date until the start of
follow-up at 22 years of age. Although BMI is a widely
used proxy for adiposity, it does not distinguish adipose
from muscle tissue nor does it take the anthropometric
distribution of fat into account. Some degree of mis-
classification is therefore inevitable (for all studies on
this topic). Nevertheless, BMI is a valuable tool to
provide a standardised definition of obesity, allowing for
a comparison of its associated risks across decades. The
Aarhus University Prescription Database did not cover
the entire study period. However, any potential underre-
porting of diabetes and hypertension in the Danish
National Registry of Patients would provide underesti-
mates of the absolute risks, and thus cannot explain the
increased risks.
We cannot exclude confounding from exercise, diet,

weight changes and smoking. An advantage of studying
death rates among young subjects is that adjustments for
other conditions are largely unnecessary. Moreover, ana-
lyses of myocardial infarction and death should not
adjust for hypercholesterolaemia, hypertension, diabetes
or other factors associated with the metabolic syndrome
because all of these risk factors may be on the causal
pathway.43 We were unable to consider the impact of
weight changes later in life. However, weight loss among
obese or weight gain among normal weight conscripts
would bias the results towards unity, and thus cannot
explain our findings. Furthermore, other studies have
found the associations between young adulthood BMI
and coronary artery disease14 and death,13 independent
of later weight changes. Smoking is associated with low
and not high BMI.44 Thus, any unmeasured

confounding from smoking would also tend to bias the
results towards unity. Supporting the robustness of our
results, previous studies on young obese adults have
found similar death rates among smokers and non-
smokers17 or even higher death rates among non-
smokers.16 In addition, as a surrogate measure of life-
style, we did adjust for cognitive test score and years of
education. Finally, although the results derive from a
study that included only young men, previous reports
suggest the associations are likely also to hold for young
women.45

Comparison with other studies
Our results are in line with previous reports on the indi-
vidual outcomes. The increased premature mortality risk
is consistent.10 13 15–24 Among prior studies, a similar
Swedish study on male conscripts with mean age of
18.7 years found an almost identical association between
obesity and premature mortality (HR 2.14, 95% CI 1.61
to 2.85).17 In contrast to the reports of a U-shaped rela-
tionship between BMI and mortality in young adults,15

our results supported the absence of any association
between underweight and premature mortality.17

Our results for type 2 diabetes and myocardial infarc-
tion are also supported by previous reports. Reporting
on the magnitude of the association between BMI and
diabetes, a recent meta-analysis of 18 cohort studies
reported relative risk estimates almost identical to ours
for both overweight (2.92, 95% CI 2.57 to 3.32) and
obesity (7.28, 95% CI 6.47 to 8.28).7 Tirosh et al14 also
examined young adults and found an HR for each unit
increase in BMI of 1.10 (95% CI 1.08 to 1.12) for dia-
betes14 and of 1.12 (95% CI 1.07 to 1.18) for coronary
heart disease.14 In addition, a recent meta-analysis that
pooled the results from seven studies of subjects
between 18 and 30 years found a relative risk of 1.08
(95% CI 1.05 to 1.11) associating 1 kg/m2 higher BMI
with coronary heart disease.25 Another recent
meta-analysis28 found that obesity overall was associated
with a twofold increased risk of venous thromboembol-
ism. However, none of the included studies examined
the risk among young adults specifically. Our finding of
a more than fourfold increased risk in this age group is
thus important.

Pathophysiological explanations and implications
There may be several pathophysiological explanations
for our findings. First, the apparent higher cardiovascu-
lar risks associated with BMI in young adulthood com-
pared with older adulthood10 11 may be caused by early
development and clustering of cardiovascular risk
factors, in particular the metabolic syndrome.46 Thus,
overweight and obesity are both associated with insulin
resistance, higher blood pressure and adverse blood
lipid profiles.46 These risk factors increase short-term
and long-term incidence of type 2 diabetes,46 venous
thromboembolism,28 premature coronary artery disease
(through enhanced progression of atherosclerosis)14 26 27

Table 4 The association between a one-unit increase in

body mass index in young adulthood and type 2 diabetes,

cardiovascular morbidity or death before 55 years of age*

Outcomes HR (95% CI)†

Type 2 diabetes 1.19 (1.16 to 1.22)

Hypertension 1.11 (1.08 to 1.13)

Myocardial infarction 1.05 (1.00 to 1.10)

Stroke 1.02 (0.97 to 1.08)

Venous thromboembolism 1.10 (1.03 to 1.18)

Death 1.01 (0.98 to 1.04)

*Among the 1955 birth cohort that appeared for military
examination in Northern Denmark and who survived until their
22nd birthday.
†BMI analysed as a continuous variable in a linear regression
model adjusted for cognitive test score and education level.
BMI, body mass index.
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and finally, as a result, the cardiovascular death rate.
Second, physical effects of body fat may limit venous
return and create a proinflammatory, prothrombotic
and hypofibrinolytic milieu that enhance venous
thromboembolic risks.47

The current and projected continued increase in
obesity prevalence1 48 may affect negatively the current
trends of declining cardiovascular death rates.5 6 49

Thus, obesity-related morbidity and mortality will, in
decades to come, place an unprecedented burden on
healthcare systems worldwide.48 This forecast reinforces
the importance of understanding the effects of adiposity
in young adults to plan future strategies for weight man-
agement and primary prevention.

CONCLUSIONS
In this cohort of young men, obesity was strongly asso-
ciated with adverse cardiometabolic events before
55 years of age, including venous thromboembolism.
Compared with those of normal weight, young obese
men had an absolute risk increase for type 2 diabetes, car-
diovascular morbidity or premature death of almost 30%.
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