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Abstract
Introduction: Adult obesity is linked with polycystic ovary 
syndrome (PCOS), but the importance of body size at ages 
before PCOS is diagnosed is unknown. Objective: To inves-
tigate associations between a woman’s own birthweight, 
childhood body mass index (BMI), height and growth pat-
terns in relation to her risk of PCOS. Methods: We included 
65,665 girls from the Copenhagen School Health Records 
Register, born in the period 1960–1996, with information on 
birthweight and measured weight and height at the ages of 
7–13 years. Overweight was defined using International 
Obesity Task Force (IOTF) criteria. From the Danish National 
Patient Register, 606 women aged 15–50 years were identi-
fied. Hazard ratios (HRs) and 95% confidence intervals (CIs) 
were estimated by Cox regression analysis. Results: Birth-
weight was not associated with PCOS. At the age of 7–13 
years, girls with overweight had a higher risk of developing 
PCOS than girls without overweight; HR 2.83 (95% CI 2.34–
3.42) at age 7 years and 2.99 (95% CI 2.38–3.76) at age 13 

years. Furthermore, girls with overweight at both 7 and 13 
years had a higher risk of developing PCOS than girls without 
overweight or overweight at only one age. Height was posi-
tively associated with PCOS risk at all ages. Girls who were 
persistently tall or changed from tall to average height had 
a higher risk of developing PCOS than girls with average 
height growth. Conclusion: Overweight and tall stature in 
childhood are positively associated with PCOS risk, but birth-
weight is not. © 2021 The Author(s)

Published by S. Karger AG, Basel

Introduction

Polycystic ovary syndrome (PCOS) is one of the most 
common endocrine conditions to affect approximately 
5–13% of women of reproductive age, depending on the 
source population and diagnostic criteria [1–3]. The dis-
order is characterized by hyperandrogenism, oligoanovu-
lation, and polycystic ovaries. PCOS often emerges dur-
ing adolescence and affects a woman throughout her en-
tire life. PCOS negatively impacts quality of life and is 
associated with reproductive and metabolic complica-
tions as well as numerous chronic diseases including type 

This is an Open Access article licensed under the Creative Commons 
Attribution-NonCommercial-4.0 International License (CC BY-NC) 
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mercial purposes requires written permission.
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2 diabetes, metabolic syndrome, cardiovascular disease, 
psychiatric disorders, and cancer at several sites [2, 4–6].

PCOS is a complex disorder with a heterogenous clin-
ical presentation and a poorly understood multifactorial 
etiology [1, 2]. As such, there are very few well-established 
risk factors. PCOS and overweight are closely interrelat-
ed, and an estimated 50–70% of women with PCOS are 
affected by overweight [7, 8]. Furthermore, obesity may 
exacerbate adverse health conditions in women with 
PCOS [1]. As clinical manifestations of PCOS often 
emerge during the teenage years, the preceding years 
from birth and throughout childhood may be a critical 
period for this condition to develop. Birthweight, as an 
indicator of the intrauterine environment, may be in-
versely associated with PCOS risk but there is uncertain-
ty about this, as the association is not significant in large-
scale studies, suggesting a publication bias [9]. Six studies 
have investigated links between body size in childhood 
and a subsequent risk of developing PCOS, and generally 
found positive associations [10–15]. However, these stud-
ies were limited by using self-reported diagnoses of PCOS 
or its symptoms only, and most studies assessed child-
hood body size by self-report. Interestingly, height is con-
sistently and inversely associated with the risk of develop-
ing cardiometabolic disease [16], but no studies have 
evaluated childhood height in relation to PCOS risk. 

Taken together, the current evidence regarding a link 
between early-life body size and a subsequent risk of de-
veloping PCOS is suggestive but inadequate. The aim of 
this study was to examine, in a large Danish population-
based cohort, if birthweight, childhood body mass index 
(BMI) and height at the ages of 7–13 years, change in 
weight status, and growth in height during this period are 
associated with the risk of developing PCOS.

Materials and Methods

Cohort
The study was based on the Copenhagen School Health Re-

cords Register (CSHRR) [17], which currently contains digitalized 
information on 406,350 children (200,977 girls). Virtually all chil-
dren born in the period 1930–1996 who attended a public or pri-
vate school in the municipality of Copenhagen, Denmark, are in-
cluded in this register. During their school years (i.e., 7–13 years), 
the children underwent health examinations performed by trained 
school physicians or nurses; these included the measurement of 
height (without shoes) and weight (naked or in underwear only). 
Birthweight was reported by the parent or caregiver at the first 
school health examination (at approx. 7 years of age), either from 
recall or from a medical birth record, and is available for children 
born in 1936 onwards. Correlations between birthweight values 
from the CSHRR and electronic records are high (0.93–0.97) [18]. 

Also included in the CSHRR are unique government-issued iden-
tification (ID) numbers for the children. Since 1968, all Danish 
citizens have been issued these numbers, which then can be used 
to perform individual-level linkages with national registries [19]. 
The ID number was recorded on the health cards for children at-
tending school at this time or later and could be retrieved for those 
who left school before 1968 [17].

Linkages and Outcomes
PCOS diagnoses were identified from discharge diagnoses ob-

tained via linkage to the Danish National Patient Register. This 
register contains all inpatient (since 1977) and outpatient (since 
1995) hospital contacts. We identified diagnoses of PCOS accord-
ing to the International Classification of Disease (ICD), the 8th 
revision of which was used in Denmark until 1994 and the 10th 
revision thereafter. The first hospital admission with the following 
codes was used to define PCOS: ICD-8: 256.9 and ICD-10: E28.2. 
A diagnosis of PCOS should only be established after ruling out 
disorders that may cause similar symptoms [20]. We identified the 
following relevant disorders: hypofunction or hyperfunction of the 
pituitary gland including hyperprolactinemia and acromegaly 
(ICD-8: 253.0; ICD-10: E22.0 and E22.1), Cushing’s disease (ICD-
8: 258.0; ICD-10: E24.0), adrenogenital syndrome (ICD-8: 255.0–
255.1; ICD-10: E25.0), and Turner syndrome (ICD-8: 759.5; ICD-
10: Q96.0). Through the ID number, individual-level linkage of 
girls in the CSHRR to the Danish Civil Registration System for 
vital status information was performed [19].

Study Population
Women eligible for this study were born in 1960–1996, had an 

ID number, were still alive and living in Denmark on 1 January 
1977 or later, and were aged ≥15 years. Among these 68,357 wom-
en, those with one of the disorders listed above or who had under-
gone bilateral oophorectomy (n = 35) before the age of 15 years 
were excluded (online suppl. Fig. S1; for all online suppl. material, 
see www.karger.com/doi/10.1159/000515294). Women were also 
excluded if they had been diagnosed with PCOS before the age of 
15 years (n = 11), to avoid the diagnosis potentially occurring be-
fore the childhood exposures and because PCOS is usually difficult 
to diagnose at these ages. Women with childhood height and BMI 
Z scores that were missing (n = 2,643) or outlying (Z score <–4.5 
or > 4.5; n = 3) at all childhood ages were excluded. This resulted 
in an analytical cohort of 65,665 women. 

For the analysis of the association between birthweight and 
PCOS, women with missing birthweight information (n = 9,611) 
or with a birthweight value outside the reliable range of 2.0–5.5 kg 
(n = 754) were excluded, resulting in 55,300 women being available 
for the analysis. 

We followed the girls from 1 January 1977, or the age of 15 years 
(whichever came later) until they: reached the age of 50 years (to 
avoid inclusion of a postmenopausal PCOS diagnosis as this is rare 
and likely represents another etiology); received a diagnosis of 
PCOS, one of the PCOS-related disorders listed above, or bilateral 
oophorectomy; died; emigrated; were lost to follow-up; or until 30 
June 2017 (whichever came first).

Statistical Analyses
Childhood BMI and height values were transformed into age-

specific Z scores (for the ages 7–13 years) using an internal refer-
ence and the lambda mu sigma (LMS) method [21]. Using Inter-
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national Obesity Task Force (IOTF) criteria, BMI values were clas-
sified as non-overweight or overweight (including obesity) [22]. 
Characteristics of the cohort are presented as median and inter-
quartile range (IQR) at birth and at the ages 7–13 years as well as 
the proportion of girls with overweight. 

Cox proportional hazard regression was used to investigate the 
associations between birthweight, childhood BMI, and height Z 
scores, change in childhood weight status, and growth in height, 
respectively, and the risk of developing PCOS. The estimates are 
presented as hazard ratios (HRs) with 95% confidence intervals 
(CIs). Age was used as the underlying time axis and all analyses 
were Cox-stratified by birth cohort (1960–1964, 1965–1969, …, 
1990–1996) to allow the baseline hazards to differ by birth cohort. 

The shape of the associations between birthweight and PCOS 
was evaluated using a linear spline model with 2 knot points posi-
tioned at 3.25 and 3.75 kg and then tested against a linear model 
using the likelihood ratio test. We did not detect deviations from 
linearity (p = 0.14). Nonetheless, associations are presented both 
linearly (per kilogram) and in 5 categories (2.00–2.75, 2.76–3.25, 
3.26–3.75, 3.76–4.25, and 4.26–5.50 kg). These categories were se-
lected to reduce the impact of digit preference [23]. For childhood 
BMI and height, respectively, we investigated the shapes of the as-
sociations using piecewise linear splines with 3 knots positioned at 
Z scores of –0.68, 0, and +0.68 (corresp. approx. to the 25th, 50th, 
and 75th percentiles) in comparison with a linear model using the 
likelihood ratio test. For the BMI and PCOS associations, there 
were deviations from linearity (p ≤ 0.02). The model with a single 
knot at zero most appropriately represented the shape of the as-
sociations (p ≤ 0.0029); associations are thus presented per BMI Z 
score in the girls with a Z score of ≥0 or < 0, respectively. We did 
not detect any deviations from linearity in the associations be-
tween childhood height and PCOS risk (p ≥ 0.25), so height was 

modeled linearly per Z score. We also estimated PCOS risk in girls 
with overweight in comparison with girls without overweight. 

In girls with information on body size at the age of 7 and 13 
years, we investigated whether change in weight status and growth 
in height, respectively, across these ages, were related to the risk of 
developing PCOS. Girls who remained in the non-overweight cat-
egory between 7 and 13 years, or who changed to a higher or low-
er BMI category, were compared with the reference group of girls 
who stayed in the overweight category. In a second model, we de-
fined girls without overweight at both ages as the reference group. 
Growth in height was investigated using a model with height at the 
age of 7 and 13 years as continuous variables and another model 
with height at age 7 years and change in height between the ages of 
7 and 13 years as continuous variables. From these models, hypo-
thetical growth patterns were derived and related to the risk of de-
veloping PCOS. Since few girls change by >±0.5 height Z scores 
between the ages of 7 and 13 years, an above-average change was 
defined as a change of 0.5 Z score and a below-average change as 
a –0.5 Z score. 

We investigated the assumption of proportional hazards by 
testing if the associations between early-life body size and the risk 
of PCOS differed by categories of age at risk using the likelihood 
ratio test. No violations of the proportional-hazards assumption 
were detected (p ≥ 0.06). In addition to using a Cox stratification 
for birth cohort in all analyses, which allows the baseline hazard to 
differ, we further formally examined if there were interactions by 
birth cohort on the associations between early-life body size and 
the risk of PCOS using the likelihood ratio test. No birth cohort 
interactions were observed (all p values were ≥0.18, except for one 
p value of 0.04 for BMI at 12 years). Finally, we investigated a po-
tential interaction between birthweight and childhood BMI in the 
associations with PCOS risk using the likelihood ratio test but did 

Table 1. Early-life body size characteristics of the study population of girls from the Copenhagen School Health 
Records Register

Characteristic Age, years Number Median IQR Proportion with 
overweight1, % (kg/m2)

Birthweight, kg Birth 55,300 3.30 3.00–3.60

BMI 7 59,878 15.5 14.6–16.6 11.4 (≥17.69)
8 58,475 15.8 14.8–17.0 11.8 (≥18.28)
9 51,080 16.2 15.1–17.6 12.7 (≥18.99)

10 46,587 16.6 15.4–18.3 12.9 (≥19.78)
11 45,668 17.1 15.8–18.9 12.4 (≥20.66)
12 45,021 17.8 16.3–19.7 12.5 (≥21.59)
13 42,340 18.7 17.1–20.6 12.4 (≥22.49)

Height, cm 7 59,878 123.2 119.9–126.8
8 58,475 128.7 125.1–132.4
9 51,080 134.2 130.3–138.1

10 46,587 139.6 135.5–144.0
11 45,668 145.7 141.0–150.5
12 45,021 152.5 147.4–157.4

  13 42,340 158.2 153.4–162.8

IQR, interquartile range; BMI, body mass index.
1 Overweight as defined by the International Obesity Task Force criteria.
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not detect any (all p values ≥0.06, except for one p value of 0.03 for 
BMI at 13 years). The statistical analyses were conducted using 
Stata v15.1. 

Results

The study population consisted of 65,665 women with 
at least 1 measurement of childhood weight and height. 
During 1.5 million person-years of follow-up and a me-
dian of 23.6 years of observation time per person, 606 
women were diagnosed as having PCOS between the ages 
of 15 and 50 years, with a median age at diagnosis of 28 
years (IQR 23–32 years). The women were diagnosed 
with PCOS in the period 1979–2017, with approximately 
90% of these diagnoses being made from the early 2000s 
onwards. Median birthweight was 3.3 kg. During child-
hood, in all girls, BMI and height increased with age, as 
expected (Table 1). 

Of the 55,300 girls with available information on birth-
weight, 503 women were diagnosed with PCOS during fol-
low-up. Birthweight was not associated with PCOS risk in 
the linear analyses (Table 2). Furthermore, we did not find 
consistent associations between birthweight and PCOS risk 
in the categorical analyses, albeit girls with birthweights of 
3.76–4.25 kg had a reduced risk of PCOS compared to those 
with birthweights of 3.26–3.75 kg (Table 2).

Across all childhood ages, girls with an above-average 
BMI (Z score ≥0) had an increased risk of PCOS (Fig. 1; 
online suppl. Table S1). At the age of 7 years, the HR for 
PCOS was 1.73 (95% CI 1.57–1.91) per BMI Z score 
among girls with an above-average BMI. In contrast, no 
associations between BMI and risk of PCOS were found 
in girls with a below-average BMI (Z score < 0). At the age 
of 7 years, the HR for PCOS was 1.01 (95% CI 0.83–1.23) 

per BMI Z score among girls with a Z score < 0. The esti-
mates were similar at the other childhood ages. When cat-
egorizing BMI values as non-overweight or overweight, 
girls with overweight had an approximately 3-fold higher 
risk of PCOS than girls without overweight at all child-
hood ages (Table 3). 

In the 38,285 girls with available childhood body size 
information at both ages, i.e., 7 and 13 years, 295 were 
diagnosed with PCOS during follow-up. Compared to 
girls with overweight at the age of 7 and 13 years, those 
without overweight at both ages and those with over-
weight at only one age had a lower risk of PCOS (Table 
4). When girls without overweight at both ages were used 
as the reference group, those with overweight only at one 
age or at both ages had a significantly increased risk of 
PCOS (online suppl. Table S2).

Childhood height was linearly and positively associ-
ated with the risk of PCOS and the associations were sim-
ilar at all childhood ages (Table 5). In the analyses on 
growth in height in girls with body size information at the 
age of 7 and 13 years, we found that girls who were tall 
during childhood or changed from taller than average to 
average height had an increased risk of PCOS compared 
with those with average height growth (Table 5). In con-
trast, girls who grew taller than average did not have an 
increased risk of PCOS. 

Discussion

In this large-scale, population-based, cohort study of 
Danish girls, we found that size at birth was not related to 
a subsequent risk of PCOS. At childhood ages, above-av-
erage BMI values or tall stature was associated with a sig-
nificantly increased risk of PCOS. Furthermore, we found 
that, compared with girls with overweight at the age of 7 
or 13 years, girls without overweight at either 7 or 13 
years, but especially those without overweight at both of 
these ages, had a lower risk of PCOS. Finally, persistently 
tall girls or girls who changed from tall to average height 
had a higher risk of PCOS than those with average height 
growth. 

We did not find associations between birthweight and 
PCOS risk. Despite speculations of such an association, 
findings from previous studies are inconsistent. A recent 
meta-analysis of 14 studies found that a low birthweight 
might increase the risk of PCOS [9], but a subsequent, large-
scale, registry-based study from Sweden did not find an as-
sociation [24]. Thus, based on the current evidence, the role 
of birthweight in the etiology of PCOS is still uncertain.

Table 2. Associations between birthweight and the risk of polycys-
tic ovary syndrome1

N n, casesHR 95% CI

Birthweight (per kg) 55,300 503 0.92 0.77–1.10
Birthweight category

2.00–2.75 kg 7,419 64 0.90 0.68–1.20
2.76–3.25 kg 18,205 176 1.00 0.82–1.23
3.26–3.75 kg 19,905 192 1.00 (ref.)
3.76–4.25 kg 8,019 56 0.73 0.54–0.98
4.26–5.50 kg 1,752 15 0.90 0.53–1.52

HR, hazard ratio; CI, confidence interval.
1 Stratified by birth cohort.
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We found that above-average BMI (e.g., 15.3 in a 
7-year-old girl) was associated with a significantly higher 
risk of PCOS. Notably, these associations arise at levels 
way below those considered as overweight by internation-
al contemporary cut-off values. When childhood BMI was 
classified as overweight or non-overweight, overweight 
was associated with a nearly 3-fold higher risk of PCOS 

than non-overweight. These findings illustrate that BMI 
at childhood ages before PCOS is typically diagnosed is 
relevant for this disorder. Our study is based on measured 
anthropometric values and registered diagnoses; this con-
trasts with most other studies in this field which have re-
lied on self-reported childhood size and only few cases of 
self-reported PCOS or PCOS-related symptoms. None-

Fig. 1. Associations between childhood BMI Z scores at the age of 7 (a) and 13 (b) years and the risk of develop-
ing polycystic ovary syndrome. The associations are stratified by birth cohort. The associations were modeled 
using linear splines with a knot at a Z score of 0. The x axis is labeled with the corresponding BMI values. The 
grey area indicates the hazard ratios for BMI values of overweight as defined by the International Obesity Task 
Force (IOTF) criteria.

Age, years Weight status N n, cases HR 95% CI

7 non-overweight 53,042 386 1.00 (ref.)
overweight 6,836 152 2.83 2.34–3.42

8 non-overweight 51,555 378 1.00 (ref.)
overweight 6,920 153 2.73 2.26–3.30

9 non-overweight 44,595 298 1.00 (ref.)
overweight 6,485 142 2.85 2.32–3.50

10 non-overweight 40,559 268 1.00 (ref.)
overweight 6,028 129 2.72 2.19–3.37

11 non-overweight 39,991 245 1.00 (ref.)
overweight 5,677 121 2.94 2.35–3.67

12 non-overweight 39,397 228 1.00 (ref.)
overweight 5,624 131 3.39 2.72–4.22

13 non-overweight 37,092 225 1.00 (ref.)
overweight 5,248 114 2.99 2.38–3.76

HR, hazard ratio; CI, confidence interval.
1 Stratified by birth cohort.

Table 3. Associations between childhood 
weight status at each age, from 7 to 13 
years, and the risk of developing polycys-
tic ovary syndrome1
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theless, consistent with our study, 5 other studies found 
that a high BMI or a large body size in girls was associated 
with an increased risk of self-reported hirsutism, men-
strual problems, or PCOS, compared with girls with a nor-
mal weight or a smaller body size [10–13, 15].

Furthermore, we showed that girls without overweight 
during childhood, or with overweight in early or late 
childhood only, had a lower risk of PCOS than those with 
overweight at both ages. These findings indicate that the 

longer the exposure to the harmful effects of childhood 
adiposity, the higher the subsequent risk of PCOS. Gener-
ally consistent with our findings, a small case-control 
study examined childhood BMI trajectories from birth to 
the age of 13 years and found that the BMI level was high-
er in women with PCOS than in controls [14]. We found 
that if a girl remitted from overweight during childhood, 
she decreased her risk of PCOS. Although the risk re-
mained higher than in girls without overweight at either 
age, these findings highlight the importance of weight 
management in childhood. 

Childhood height was positively and strongly associ-
ated with the risk of PCOS. To put our findings into per-
spective, compared with an average-height 7-year-old 
girl, one who was approximately 5.2 cm taller (equivalent 
to a Z score of 1) has a 20% increased risk of PCOS. In 
addition, girls who were tall throughout childhood or 
changed from average to below-average height had a 
higher PCOS risk than those with average height growth 
(equivalent to approx. 34 cm between the ages of 7 and 13 
years). We speculate that the growth pattern associated 
with a relative decrease in height reflects girls who had an 
early growth spurt but did not yet have their pubertal 
growth spurt. Interestingly, girls who grew taller than av-
erage during childhood did not have an increased risk of 
developing PCOS. We did not find any studies in the lit-
erature supporting these observations on childhood 
height and linear growth and PCOS risk. The associations 
we found are in the opposite direction to those seen for 
cardiometabolic diseases [16, 25, 26], suggesting that oth-
er pathways may be underlying the associations with 
PCOS risk. Our novel findings suggest that childhood 
height is a marker of the risk of developing PCOS. 

It is biologically plausible that excess weight in child-
hood contributes to PCOS development as well as exac-
erbating the severity of the syndrome through a worsen-

Table 4. Associations between different patterns of change in weight status from the ages 7 to 13 years and the 
risk of polycystic ovary syndrome, with girls with overweight at both ages as the reference1

Weight status2 N Cases, n HR 95% CI

Non-overweight at 7 and at 13 years 32,175 177 0.26 0.19–0.34
Non-overweight at 7 years and overweight at 13 years 2,063 34 0.69 0.42–0.96
Overweight at 7 years and non-overweight at 13 years 1,539 19 0.53 0.32–0.88
Overweight at 7 and at 13 years 2,508 65 1.00 (ref.)

HR, hazard ratio; CI, confidence interval.
1 Stratified by birth cohort.
2 Overweight as defined by the International Obesity Task Force criteria. 

Table 5. Associations between childhood height at each age from 
7 to 13 years and different hypothetical patterns of growth in 
height from age 7 to 13 years, and the risk of polycystic ovary syn-
drome (per Z score)1

Age, years N Cases, n HR 95% CI

7 59,878 538 1.19 1.09–1.29
8 58,475 531 1.21 1.11–1.32
9 51,080 440 1.22 1.11–1.34

10 46,587 397 1.28 1.16–1.41
11 45,668 366 1.23 1.11–1.36
11 45,021 359 1.21 1.09–1.34
13 42,340 339 1.12 1.01–1.25

Height growth pattern2

Average growth3 1.00 (ref.)
Persistently taller than average4 1.09 1.02–1.15
Growing taller than average5 0.92 0.83–1.03
Changing from taller than average 

to average6 1.18 1.06–1.31

HR, hazard ratio; CI, confidence interval.
1 Stratified by birth cohort.
2 Of 38,285 women, 295 had a PCOS diagnosis.
3 A Z score of zero at both ages, i.e., 7 and 13 years.
4 A Z score of 0.5 at both ages, i.e., 7 and 13 years. 
5 A Z score of zero at age 7 years and 0.5 at 13 years.
6 A Z score of 0.5 at age 7 years and zero at 13 years. 
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ing of metabolic and reproductive disturbances. Excess 
adiposity is associated with increased insulin resistance, 
and compensatory hyperinsulinemia stimulates the ovar-
ian production of androgens and inhibits the production 
of sex-hormone-binding globulin. Thus, the increased 
concentration of free androgens may promote PCOS 
pathogenesis [8, 27]. Furthermore, insulin resistance may 
contribute directly to ovarian dysfunction [28]. We can-
not entirely disentangle whether tracking of child BMI 
into adult ages [29] may partially have affected our find-
ings, but, considering that PCOS emerges early in life, it 
is unlikely that tracking entirely explains our findings. In 
our study, height indicated a risk of PCOS, but it is un-
likely to be an underlying causal factor for this disorder. 
It is plausible that pleiotropic genetic effects link height 
and PCOS, but this is purely speculative. Thus, early 
childhood may represent a critical time window during 
which body size influences PCOS development. 

The strengths of this study include the prospective 
study design that included a large population of virtually 
all Copenhagen schoolgirls. Weights and heights were 
measured, thus avoiding recall bias. Compared to most 
other studies that used self-reported information on a di-
agnosis of PCOS, with only 1 or 2 symptoms or even just 
hirsutism, we included women with PCOS diagnosed by 
a clinician. Furthermore, follow-up extended over many 
years with a minimal loss of individuals in a nation that 
provides universal health care; this minimized any poten-
tial selection bias in the cohort. 

Our study also has limitations. During the study pe-
riod, the diagnostic criteria for PCOS changed, most no-
tably with the introduction of the Rotterdam criteria in 
2003. We speculate that any impact of changes in diag-
nostic criteria on the associations between BMI and 
height, respectively, and PCOS risk across time was min-
imal; in support of this, > 90% of our cases were diagnosed 
after the early 2000s. Furthermore, although numerous 
medical and socioeconomic changes occurred during the 
study period, associations between early-life body size 
and PCOS development did not differ by birth cohort. 
Our study included only women with PCOS who under-
went hospital-based investigations and not any women 
treated exclusively in primary care. The prevalence of 
PCOS in our study was thus low and likely included the 
most severe cases. This may have affected our results and 
limited the generalizability of our findings to women with 
more severe phenotypes of PCOS. Further prospective 
studies are needed to confirm if childhood body size is 
related to PCOS risk and whether these associations differ 
according to the PCOS phenotype. 

Information on adult obesity and body composition 
was not available in our study. However, although adult 
obesity and PCOS are closely interrelated, their temporal 
relation is complex and not fully understood. By includ-
ing only early-life exposures, we enhanced temporality in 
our study and minimized the potential for reverse causal-
ity. In addition, information on potential explanatory fac-
tors such as pubertal timing and a family history of PCOS 
or genetics was not available. The girls in the cohort were 
mainly of Caucasian descent, so the findings are likely 
generalizable to contemporary populations of girls in 
many Western countries. 

In conclusion, we found that birthweight is not related 
to PCOS risk, but that above-average BMI and taller 
height are associated with an increased risk of PCOS, thus 
suggesting that risks can be identified based on childhood 
body size. Increased risks of PCOS appeared at BMI val-
ues that were significantly lower than those defined as 
overweight by international contemporary criteria. With 
the worldwide progression of the childhood obesity epi-
demic, the prevalence of PCOS will likely increase, caus-
ing a significant health burden for both women and soci-
ety. Our findings emphasize the importance of attaining 
and maintaining a healthy weight during childhood. 
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