
genetic, epigenetic, developmental or environmental origins.
We analyzed the association between PCOS and several
relevant comorbidities while adjusting for early-life biological
and socioeconomic conditions, also investigating the extent to
which the association is affected by familial risk factors.
Methods:
This total-population register-based cohort study included
857,757 singleton females (333,999 with at least one full sister)
born between 1962 and 1980. PCOS and comorbidity
diagnoses were measured at age 17-45 years through national
hospital register data from 1997 to 2011, and complemented
with information on the study subjectś early-life and social
characteristics. In the main analysis, sibling fixed effects (FE)
models were used to control for all factors that are shared and
time-invariant among sisters, thereby testing whether PCOS
and examined comorbidities are determined by unobserved
familial; environmental, social or genetic factors.
Results:
9,321 women were diagnosed with PCOS, of whom 15% had
obesity, 9% had depression, 8% had anxiety and 4% suffered
from sleeping, sexual and eating disorders (SSE). Having
PCOS was associated with the odds of obesity increasing nearly
6-fold (adjusted OR (aOR): 5.8 [95%CI:5.5-6.2]). This
association was attenuated considerably when accounting for
characteristics shared between full sisters (Sister FE: aOR: 4.5
[95% CI: 3.6-5.6]). Among the psychiatric comorbidities,
depression (Sister FE: aOR: 1.4 [95% CI: 1.2-1.8]) and anxiety
(Sister FE: aOR: 1.5 [95% CI: 1.2-1.8), there was a small
decrease in the aORs when also controlling for factors shared
between sisters.
Conclusions:
Having been diagnosed with PCOS is associated with an
increased risk of obesity and psychiatric comorbidities and a
substantial part of this risk can be attributed to factors shared
between sisters.
Key messages:
� PCOS is associated with an increased risk of obesity,

depression and anxiety.
� Among women with PCOS, 16% of the increased risk for

obesity, 20% for depression and 29% for anxiety can be
attributed to shared family factors between sisters.
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Background:
In the United Kingdom (UK) measles, mumps & rubella
(MMR) vaccine uptake is below national recommendations.
We aimed to identify maternal predictors for missed or late
vaccination, including the association with pregnancy pertussis
vaccination, added to the UK schedule in 2012.
Methods:
We used electronic primary care records from the Clinical
Practice Research Datalink to create a UK birth cohort
following babies born between 01.01.2000 to 12.12.2020 and
linked to their mother’s record from birth. We estimated the
proportion who received their 1st MMR vaccine by 2 years and
1st & 2nd MMR vaccines by 5 years and examined associated
maternal predictors using survival analysis and Cox
proportional hazard models. We examined a sub-cohort of
babies born from 01.01.2013 to estimate the impact of

pregnancy pertussis vaccination on children’s subsequent
MMR uptake.
Results:
Overall, 92.6% (736,495/795,497) children had 1st MMR by 5
years with 89.4% (710,797) by 2 years. Among children still in
the cohort when eligible for 2nd MMR, 85.9% had two MMRs
by 5 years (478,480/557,050). Lower 1st & 2nd MMR uptake
was associated with living in more deprived areas of England,
being Black or Black British ethnicity or having mothers aged
<20 years (1st MMR by 5 years, adjusted Hazard Ratios
(HR):0.86 (CI:0.85-0.87), HR:0.87 (CI:0.85-0.88) & HR:0.89
(CI:0.88-0.90) respectively). Children of mothers vaccinated in
pregnancy were more likely to have 1st & 2nd MMRs after
adjusting for ethnicity, deprivation and maternal age (1st &
2nd MMRs by 5 years adjusted HRs:1.43 (CI:1.41-1.45), 1.49
(CI:1.45-1.53).
Conclusions:
There are inequalities in UK childhood MMR vaccine uptake
based on maternal characteristics. Mothers vaccinated against
pertussis in pregnancy are more likely to have a child
vaccinated with MMR. Health professionals should promote
pregnancy and childhood vaccinations during pregnancy and
consider how families can be supported to access childhood
vaccines.
Key messages:
� There are inequalities in UK childhood MMR vaccine

uptake based on maternal characteristics with MMR uptake
lower among children living in more deprived areas.

� Maternal vaccination and subsequent childhood vaccina-
tion uptake are related; pregnancy offers an opportunity to
promote childhood vaccines and ensure families can access
childhood vaccine services.
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Issue:
Health inequalities begin prior to conception. In the UK,
babies born to women living in the most deprived areas are
twice as likely to be stillborn compared to babies from the least
deprived areas. Maternity services have a vital role in tackling
health inequalities during the antenatal period but are not
always equipped to optimally achieve this.
Description:
A health needs assessment (HNA) of pregnant women
experiencing complex social factors (CSFs) was undertaken
in NHS Lothian. The objectives were to describe the
epidemiology of CSF in pregnancy, identify the needs arising
from these, map the services available, and understand the
experiences of staff and pregnant women. The HNA reviewed
data from >42,000 maternity records between 2016-2020,
engaged with midwives through focus groups and question-
naires, and undertook focus groups with women who had
recently used antenatal services.
Results:
Between 2016-2020, socio-economic deprivation was the most
common CSF at booking (17%), followed by domestic abuse
(4%), living in temporary accommodation (4%) and teenage
pregnancy (4%). Other CSFs included problem substance use,
difficulty reading/speaking English and involvement in the
justice system. Midwives highlighted that CSFs could affect
anyone at anytime, were often multiple and overlapping, and
required additional time and partnership working to support.
Whilst excellent models of care existed, there was geographical
inequity in the quantity and quality of support available.
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