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Abstract

Background. High body mass index (BMI) has been associated with lower risks of suicidal
behaviour and being underweight with increased risks. However, evidence is inconsistent
and sparse, particularly for women. We aim to study this relationship in a large cohort of
UK women.
Methods. In total 1.2 million women, mean age 56 (S.D. 5) years, without prior suicide
attempts or other major illness, recruited in 1996–2001 were followed by record linkage to
national hospital admission and death databases. Cox regression yielded relative risks (RRs)
and 95% confidence intervals (CIs) for attempted suicide and suicide by BMI, adjusted for
baseline lifestyle factors and self-reported treatment for depression or anxiety.
Results. After 16 (S.D. 3) years of follow-up, 4930 women attempted suicide and 642 died by
suicide. The small proportion (4%) with BMI <20 kg/m2 were at clearly greater risk of
attempted suicide (RR = 1.38, 95% CI 1.23–1.56) and suicide (RR = 2.10, 1.59–2.78) than
women of BMI 20–24.9 kg/m2; p < 0.0001 for both comparisons. Small body size at 10 and
20 years old was also associated with increased risks. Half the cohort had BMIs >25 kg/m2

and, while risks were somewhat lower than for BMI 20–24.9 kg/m2 (attempted suicide RR
= 0.91, 0.86–0.96; p = 0.001; suicide RR = 0.79, 0.67–0.93; p = 0.006), the reductions in risk
were not strongly related to level of BMI.
Conclusions. Being underweight is associated with a definite increase in the risk of suicidal
behaviour, particularly death by suicide. Residual confounding cannot be excluded for the
small and inconsistent decreased risk of suicidal behaviour associated with being overweight
or obese.

Introduction

Abnormal body weight has been associated with poor mental health and poor quality of life
(McLaren et al., 2008; Audureau et al., 2016). Obesity has also been associated with a high level
of stigma (Wang et al., 2004; Seacat et al., 2016), which is a risk factor for poor mental health
(Lillis et al., 2011). Therefore a higher risk of suicidal behaviour for those with higher than
normal body mass index (BMI) might be expected. However, evidence from prospective
cohort studies is inconsistent with this hypothesis, with a lower risk of suicide or attempted
suicide found for people who are overweight or obese in most (Magnusson et al., 2006;
Kaplan et al., 2007; Mukamal et al., 2007; Bjerkeset et al., 2008; Batty et al., 2010; Mukamal
and Miller, 2010; Jee et al., 2011; Gao et al., 2013; McCarthy et al., 2014; Sorberg et al.,
2014) but not all studies (Elovainio et al., 2009; Chang et al., 2012; Schneider et al., 2014).
Evidence from cohort studies on the risks of suicide or attempted suicide for underweight peo-
ple suggests that they have a higher risk relative to individuals who have a healthy weight
(Magnusson et al., 2006; Kaplan et al., 2007; Batty et al., 2010; Jee et al., 2011; Chang et al.,
2012; Gao et al., 2013; McCarthy et al., 2014; Sorberg et al., 2014). However, there have
only been three studies that have separately estimated the risks of suicide or attempted suicide
in women, and these studies have been underpowered to look at death by suicide (Kaplan
et al., 2007; Jee et al., 2011; Gao et al., 2013).

It is possible that the association between BMI and suicidal behaviour is confounded by
psychiatric disorders such as depression, which is associated with weight loss and is implicated
in suicidal behaviour (Mukamal and Miller, 2010). An examination of the association with
body size in early life, before the onset of most psychiatric disorders, could throw some
light on this hypothesis, but to our knowledge no other study has used measures of body
size at different stages of the lifecourse. The association could also be confounded by factors
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that may raise the risk of suicidal behaviour, such as deprivation
and alcohol misuse, as well as by factors that may lower the risk,
such as having a partner. Most previous studies have adjusted for
these factors. However, having had children could also lower the
risk of suicide (Kjaer et al., 2011) and this has not been adjusted
for in studies of individuals who are older at baseline. It has also
been proposed that the lower risk of suicide or suicide attempt for
overweight individuals could be due to their choice of less lethal
methods of suicide, either because a highly lethal method such
as hanging requires more physical exertion, or because a larger
body mass would reduce the likelihood of dying from self-
poisoning (Mukamal and Miller, 2010; McCarthy et al., 2014;
Perera et al., 2016). However, few studies have been able to test
this hypothesis.

We investigated the association between BMI in midlife and
suicidal behaviour separately for attempted suicide and suicide,
after excluding major prior illnesses and adjusting for many
potential confounders, in a large prospective cohort of women
in the UK. This study has accrued about double the number of
cases of attempted suicide and of suicide in women than any
other prospective study. We were therefore also able to compare
the method of suicide employed by women of different BMI
and to examine the long-term association between BMI and
attempted suicide using reported body size at younger ages.

Methods

Study population and definitions

In total, 1.3 million women, aged 50–64 years old, were recruited
to the Million Women Study in 1996–2001 in England and
Scotland at the time that they were invited for routine NHS breast
screening. At that time, the NHS Breast Screening Programme
routinely invited women aged 50–64 years for their mammo-
graphic screen, by sending each individual a letter offering them
a date and time at a specific screening centre. In 66 (about
half) of the screening programme’s centres, Million Women
Study questionnaires were included in the invitation letter, and
approximately 50% of eligible women returned a questionnaire.
Thus, the Million Women Study recruited one in four of UK
women aged 50–64 years in 1996–2001, with most born between
1935 and 1950. The recruitment questionnaire contained ques-
tions on health conditions and socio-demographic, lifestyle and
reproductive factors and forms the baseline for the main analysis
in the current study. Participants were sent a re-survey question-
naire approximately 3 years later, with a response rate of 65%; this
included questions on birth weight, relative body size at 10 years
old and 20 years old, recent change in diet, happiness, self-rated
health and marital status. The respondents gave written consent
to follow-up and the study has ethical approval from the
Multi-Centre Research Ethics Committee for Anglia and Oxford
(REC 97/5/001). Questionnaires and further details of the data
access policies can be viewed online at http://www.millionwomen-
study.org.

The records of study participants were linked electronically
using their unique National Health Service (NHS) number and
date of birth to routinely collected NHS databases for cause-
specific deaths, emigrations, cancer registrations and hospital
admissions. Information provided to the investigators included
the date of each event, with diagnoses coded to the 9th and
10th Revisions of the World Health Organisation’s International
Classification of Diseases (ICD).

The outcomes for these analyses were: (i) attempted suicide:
first hospital admission after baseline coded as ‘intentional self-
harm’ (ICD-10 code X60–X84); and (ii) suicide: death with the
underlying cause coded as ‘intentional self-harm’ (ICD-10 code
X60–X84) or as ‘undetermined intent’ (ICD-10 code Y10–Y34).
It is customary in the UK to combine deaths recorded as inten-
tional self-harm and those of undetermined intent as suicides
because it is recognised that the majority of deaths of undeter-
mined intent are probable suicides (Office for National
Statistics, 2017). ICD-9 codes (E950–59) were used to identify
hospital admissions for attempted suicide prior to the study base-
line for exclusion purposes, as participants were not asked about
prior suicide attempts in the recruitment questionnaire. However
hospital admission data were only available from 1st April 1997
for participants in England (Hospital Episode Statistics) and
from 1st January 1981 for participants in Scotland (Scottish
Morbidity Records).

At recruitment, women were asked for their current weight
and height, and these were used to derive BMI in kg/m2, cate-
gorised as: <20, 20–24.9, 25–29.9, ⩾30 kg/m2. In a validation
study where weight and height were measured in a sample of
the cohort about 9 years after recruitment, the regression dilution
ratio between BMI based on self-reported and measured weight
was 0.95 (Wright et al., 2015). In order to minimise regression
dilution bias, we adjusted for measurement error in analyses by
taking the average BMI in each category as that measured nine
years later, using data from 3564 women (MacMahon et al., 1990).

Statistical analysis

Cox regression models, using time since recruitment as the under-
lying time variable, were used to estimate hazard ratios, described
here as relative risks (RRs), of first suicide attempt and of suicide
by categories of BMI at recruitment. Women with unknown BMI
(n = 62 610) and women with a hospital record of prior suicide
attempt (n = 2335) were excluded from the analyses. We also
excluded women who had reported previous heart disease, stroke
or cancer at recruitment (n = 98 818) as these conditions may
affect weight. The remaining participants were followed from
recruitment until 31st March 2015. For attempted suicide, person-
years were calculated until the date of first hospital admission for
attempted suicide, death, emigration or end of follow-up, which-
ever came first. For suicide, person-years were calculated until
death, emigration or end of follow-up, whichever came first.
Follow-up for this cohort is virtually complete: only 1% of parti-
cipants has been lost to follow-up, mainly through migration, and
those participants contributed person-years up to the date of loss.

The BMI category 20–24.9 kg/m2 was used as the reference
group, and 95% group-specific confidence intervals (g-s CIs) were
calculated using Plummer’s method and presented in figures and
tables (Plummer, 2004). This allows confidence intervals (CIs) to
be estimated for each group, including the reference group, so that
any two groups can be compared. Conventional 95% CIs are
described in the text when comparisons are made only with the ref-
erence group.

The Cox models were stratified by single year of birth (⩽1930,
1931, 1932,…,1949, ⩾1950) and single year of recruitment, and
adjusted for the following variables all reported at recruitment:
geographical region (London and Southeast, South West, Midlands,
Northern England, Scotland); area deprivation (tertiles, based
on the Townsend index, a score incorporating census area data
for employment, car ownership, home ownership and household
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overcrowding) (Townsend et al., 1988); educational attainment
[in three categories: tertiary qualifications (college or university),
secondary qualifications (A levels or O levels usually obtained at
18 or 16 years of age, respectively) or technical qualifications
(nursing, teaching, clerical or commercial), no educational quali-
fications] (Floud et al., 2016); parity (nulliparous, parous); smok-
ing status (never, past, current); alcohol intake (<2, 2–6, ⩾7
drinks/week); strenuous exercise (rarely/never, once per week, 2–
7 times per week); self-reported treatment for depression or anxiety
(yes, no). Missing data for each adjustment variable (<6% for each
variable) were assigned to a separate category.

Using χ2 tests, heterogeneity was examined across subgroups
defined by length of follow-up, self-reported treatment for depres-
sion or anxiety, happiness, self-rated health, change of diet in past
5 years and marital status. The latter four variables were reported
for the first time at the 3 year re-survey on average 3.3 (S.D. 1.1)
years after recruitment.

We investigated whether BMI was related to method of suicide,
by comparing the distribution of cases of attempted suicide and of
suicide across BMI categories according to three types of methods:
either (i) self-poisoning (ICD-10 X60–X69 and Y10–Y19), or (ii)
self-injury using low lethality methods (ICD-10 self-cutting by
sharp or blunt object X78, X79, Y28, Y29), or (iii) self-injury
using high lethality methods (ICD-10 hanging/asphyxiation X70,
Y20; drowning X71, Y21; firearms X72–X74, Y22–Y24; explosives
X75, Y25; smoke, fire, flames X76, Y26; steam, hot vapours, hot

objects X77, Y27; jumping X80, X81, Y30, Y31; crashing motor
vehicle X82, Y32). Diagnoses codes X83–X84 and Y33–Y34 were
excluded from this analysis because the method is not specified.

Using Cox regression, we also estimated RRs of attempted
suicide and suicide in relation to birth weight and body size in
childhood and early adulthood (10 years old and 20 years old)
reported by participants at the 3-year re-survey, adjusted for the
other variables reported at recruitment and with and without
adjustment for BMI in midlife. Birth weight had two categories:
<2.5 kg, ⩾2.5 kg. Relative body size at age 10 years had two cat-
egories: thinner than peers and plumper/average compared with
peers. Clothes size at age 20 years used smallest UK clothes size
reported among 8 or less, 10, 12, 14, 16 and 18+ to make two cat-
egories: small (size < 12), medium/large (size 12 or larger). These
self-reported measures were found to be strongly correlated with
birth weight and with BMI which had been measured at age 10
and at age 20 in a subgroup of women (n = 541) who also parti-
cipated in the National Survey of Health and Development (1946
birth cohort) study (Cairns et al., 2011).

Three sensitivity analyses were conducted: using the WHO cat-
egories for BMI (<18.5, 18.5–24.9, 25–29.9, 30+ kg/m2), using finer
categories for BMI (<20, 20–22.4, 22.5–24.9, 25–27.4, 27.5–29.9,
30–32.4, 32.5–34.9, 35+) and excluding deaths of undetermined
intent (ICD-10 code Y10–Y34).

All analyses used Stata 14.1 (StataCorp, College Station, TX,
USA) and figures were drawn in R (R Core Team, 2013).

Table 1. Characteristics of Million Women Study participants by BMI, and follow-up information

BMI (kg/m2)

<20 20–24.9 25–29.9 ⩾30

n = 44 010
3.8%

n = 503 160
43.5%

n = 410 094
35.5%

n = 198 387
17.2%

Characteristics

Age (mean, S.D.) 55.9 (5.0) 55.8 (4.8) 56.2 (4.8) 56.0 (4.7)

Most deprived tertile (%) 32.3 28.0 32.6 40.1

No educational qualifications (%) 37.1 37.2 45.1 51.7

Nulliparous (%) 17.4 11.6 9.7 10.0

⩾7 alcoholic drinks/week (%) 26.0 28.0 23.2 16.1

Current smoker (%) 32.2 21.3 18.8 16.1

No strenuous exercise (%) 57.8 54.3 61.9 71.5

Reported being treated for depression/anxiety (%) 9.3 7.2 8.3 10.2

Fair or poor self-rated healtha (%) 21.9 16.1 22.3 35.6

Rarely, never or sometimes happya (%) 22.1 16.5 16.4 18.2

Not currently married or living with a partnera (%) 24.6 18.6 18.1 21.2

Changed diet in past five yearsa (%) 27.3 33.7 43.7 53.6

Follow-up

No. of attempted suicides 300 2162 1592 876

Person years of follow-up 670 715.5 7 907 218.7 6 420 953.3 3 070 769.9

No. of suicides 61 297 195 89

Person years of follow-up 672 986.6 7 923 292.9 6 432 760.7 3 077 194.9

Percentages are calculated based on women with information for that specific variable.
aDenotes information collected 3.3 years after baseline.
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Results

In total, 1 155 651 women with known BMI and without
known prior suicide attempt, cancer, heart disease or stroke
were eligible for analysis. Among these women, the average age
at baseline was 56.0 (S.D. 4.8) years. The proportion with low
BMI (<20 kg/m2) at baseline was 4% and the proportions of over-
weight (25–29.9 kg/m2) and obese (⩾30 kg/m2) women were 36%
and 17%, respectively (Table 1). During a follow-up of 15.7 (S.D.
2.6) years on average, 4930 women attempted suicide and 642
died by suicide, at mean ages 63.4 (S.D. 7.0) years and 64.0 (S.D.
6.7) years, respectively.

Low weight women

Compared with women with BMI of 20–24.9 kg/m2, women with
lower BMI at baseline were more likely to live in less affluent
areas, be current smokers, be nulliparous and do no strenuous
exercise (Table 1). They were also more likely to report being trea-
ted for depression or anxiety and, 3 years after baseline, they were

more likely to rate their health as fair or poor and to report being
unhappy (Table 1).

In prospective analyses, women with BMI lower than 20 kg/m2

had a higher RR of attempted suicide (adjusted RR = 1.38, 95% CI
1.23–1.56, p < 0.0001) and a higher RR of suicide (adjusted RR =
2.10, 95% CI 1.59–2.78, p < 0.0001) than women with a BMI of
20–24.9 kg/m2 (Fig. 1). The RR for suicide was significantly
greater than for attempted suicide (test for heterogeneity between
the two RRs p = 0.007). Adjustment for parity, deprivation,
education, strenuous exercise and alcohol made little impact on
the risk estimates, whereas there was some evidence of confound-
ing by treatment for depression/anxiety and by smoking (online
Supplementary Table S1). The excess risk either of attempted
suicide or of suicide in women with a low BMI did not differ
by duration of follow-up, self-reported treatment for depression
or anxiety at recruitment, reported happiness, self-rated health,
change of diet in past 5 years or marital status (Fig. 2).

Having a smaller body size at 10 and 20 years old was asso-
ciated with an increased risk of attempted suicide in middle age
(adjusted RR = 1.20, 95% CI 1.10–1.30, p < 0.0001 and adjusted
RR = 1.15, 95% CI 1.05–1.25, p = 0.002 respectively) compared

Fig. 1. RR of attempted suicide and suicide by BMI.
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with being larger at those ages; lower birth weight was also
associated with an increased risk but the association was not
statistically significant (adjusted RR = 1.14, 95% CI 0.99–1.31,
p = 0.07; Table 2). Adjustment for BMI in midlife did not affect
the estimates for the relation between smaller body size at younger
ages and risk of attempted suicide. Numbers of deaths by suicide
by body size in early life were too small for a reliable estimation
of risk.

Where information about the methods of suicide or attempted
suicide was available, 95% of women who attempted suicide
used self-poisoning methods, and this did not vary greatly
across categories of BMI (online Supplementary Table S2). For
suicide, however, women with lower BMI were more likely to
use self-poisoning as the method of suicide (53%, 28 out of
53) compared with women with BMI of 20–24.9 kg/m2 (37%,
100 out of 271; p = 0.03), and less likely to use methods of
high lethality (43%, 23 out of 53, v. 61%, 164 out of 271, respect-
ively; p = 0.02).

Overweight and obese women

Overweight and obese women were more likely to live in less
affluent areas and do no strenuous exercise than women with
BMI of 20–24.9 kg/m2, and were also more likely to report
being treated for depression or anxiety (Table 1). Three years
after baseline, they were more likely to rate their health as fair
or poor and to have changed their diet in the past 5 years
(Table 1).

In prospective analyses, women who were overweight or obese
had lower RRs of attempted suicide and suicide compared with
women with BMI of 24–24.9 kg/m2, but effect estimates were
smaller in comparison with the increase in risk of suicide found
for women with low BMI <20 kg/m2 (Fig. 1). For suicide,
women who were overweight had an adjusted RR of 0.81 95%

CI (0.68–0.98) and women who were obese had an adjusted RR
of 0.74 (95% CI 0.58–0.95), with a statistically significant trend
(test for trend p = 0.006). However the RRs of attempted suicide
did not decrease with increasing BMI (test for trend p = 0.09):
overweight women had an adjusted RR of 0.89 (95% CI 0.83–
0.94) whereas obese women had an adjusted RR of 0.96 (95%
CI 0.88–1.04). Adjustment for treatment for depression/anxiety
had the greatest impact on the risk estimates (online
Supplementary Table S1).

We combined overweight and obese women into one category
and compared them with women with BMI 20–24.9 kg/m2 to
examine differences in the associations in certain subgroups
(Fig. 3). The RRs in women who were overweight and obese
did not vary significantly by subgroup except that there was a
lower risk of attempted suicide largely restricted to those who
had not reported being treated for depression or anxiety at base-
line ( p = 0.005 for difference between those who reported and
did not report being treated for depression or anxiety).

To enable comparison with other cohorts, we used the
WHO classification of BMI in a sensitivity analysis (online
Supplementary Table S3) and the results were similar to the
main results except that the estimated risks for suicide attempt
in the underweight group (<18.5 v. 18.5–24.9 kg/m2) were slightly
higher than in the main analyses (where we used <20 v.
20–24.9 kg/m2). We also conducted a sensitivity analysis using
finer categories of BMI to investigate the shape of the associations
(online Supplementary Table S4). This analysis showed that the
higher risks of attempted suicide and suicide were apparent in
women with BMI of 20–22.4 kg/m2, and also showed that the
lower risks for overweight and obese women were not consistently
below the null as BMI increased. The results from the sensitivity
analysis excluding deaths of undetermined intent did not differ
markedly from the main results except that the estimated RR in
the obese group was slightly lower than in the main results (online
Supplementary Table S5).

Fig. 2. RRs of attempted suicide and suicide in various subgroups; in low weight women compared with women of BMI 20–24.9 kg/m2.
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Discussion

In this large prospective study of women in the UK, the small pro-
portion (4%) who were of low BMI (<20 kg/m2) at baseline had a
two-fold greater risk of suicide over the next 16 years than women
with a BMI of 20–24.9 kg/m2 and a 38% greater risk of attempting
suicide. Evidence suggests little, if any, bias due to reverse caus-
ation, as the higher risks did not differ by length of follow-up.
There appeared to be some confounding by depression and smok-
ing but not by any other factor adjusted for. Small body sizes at
age 10 and at age 20 were also associated with increased risks
of attempted suicide in later life, suggesting that this association
was not a recent effect. The age at onset of eating disorders is
18 years old on average and therefore the effect of eating disor-
ders, which are known to be risk factors for suicidal behaviour,

could account for the higher risk of suicide in women who are
of low weight in midlife (Kostro et al., 2014; Volpe et al., 2016).
Unfortunately, we did not have information on eating disorders,
although the association with body size at age 10 and, possibly
with low birth weight, both before the onset of most eating disor-
ders, suggest that other factors may be important.

We have compared our results with those of other studies
that have reported results separately for women. Our finding
that attempted suicide was associated with low BMI in adulthood
agrees broadly with a study in the UK using The Health
Improvement Network (THIN) database involving women aged
18 and over, of whom 782 had attempted suicide over a 7 year
period (Gao et al., 2013). The THIN study did not report the
risk of suicide separately for women, but two other prospective
studies, the US National Health Interview Survey (NHIS) and

Table 2. RR of attempted suicide by birth weight and body size at age 10 and 20 years

Attempted suicide

No. of women No. of cases RRa RRb (95% CIs)

Birth weight (kg)

<2.5 55 910 231 1.14 1.14 (0.99–1.31)

⩾2.5 367 105 1273 1.00 1.00

Relative body size at 10 years old

Thinner than average 228 594 914 1.21 1.20 (1.10–1.30)

Average/plumper 511 802 1639 1.00 1.00

Clothes size at 20 years old

Small 218 412 864 1.16 1.15 (1.05–1.25)

Medium/large 517 980 1679 1.00 1.00

aRRs and 95% CIs adjusted for geographical region, deprivation index, parity, education, strenuous exercise, alcohol, smoking, treatment for depression or anxiety. Stratified by year of birth
and year of recruitment.
bRRs adjusted as in RRa with additional adjustment for BMI in midlife.

Fig. 3. RRs of attempted suicide and suicide in various subgroups; in overweight or obese women compared with women of BMI 20–24.9 kg/m2.
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the Korean Cancer Prevention Study (KCPS) reported higher
risks of death by suicide for women who were underweight, as
we found (Kaplan et al., 2007; Jee et al., 2011). However both
studies were underpowered, with only 261 and 83 suicides in
women in the NHIS and KCPS, respectively, and the estimates
from these studies were not statistically significant. We found a
significant difference between the risk for low weight women of
suicide and the risk of attempted suicide. Evidence from previous
studies does not aid interpretation about the reason for this
difference.

When we examined the method of suicide, women of low
weight were more likely to die by self-poisoning than women in
other BMI categories, suggesting that the excess risk in these
women might perhaps be due to similar doses of drugs being
more fatal in women of lower body mass (Perera et al., 2016).
There was no support for the hypothesis that women of low
weight were choosing more lethal methods, such as hanging or
jumping, which require more physical exertion (McCarthy
et al., 2014; Perera et al., 2016). The finding regarding self-
poisoning may have implications for clinical decision-making
with respect to the dose of potentially toxic medications pre-
scribed for women of low BMI, in whom self-poisoning may be
particularly dangerous.

The large proportion of women (53%) who were overweight or
obese was at a somewhat lower risk of attempting or dying from
suicide than women with BMI of 20–24.9 kg/m2. This finding is
difficult to interpret as the risk did not decrease consistently
with increasing BMI, as could be seen when finer categories of
BMI were used in the sensitivity analysis. The THIN study also
reported that risk of attempted suicide did not decrease with
increasing BMI but that for men and women combined the risk
of suicide decreased with increasing BMI (Gao et al., 2013), and
both the NHIS and KCPS studies reported risk of suicide decreas-
ing with increasing BMI. It is not clear why the effect of BMI
should differ between attempted suicide and suicide. It is also
not clear why the lower risks of attempted suicide were strongest
in overweight and obese women who were not being treated for
depression or anxiety, although this was also found by the
THIN study (Gao et al., 2013). Given our findings and the incon-
sistent results from studies of mixed and men-only cohorts
(Magnusson et al., 2006; Kaplan et al., 2007; Mukamal et al.,
2007; Bjerkeset et al., 2008; Elovainio et al., 2009; Batty et al.,
2010; Mukamal et al., 2010; Chang et al., 2012; Gao et al., 2013;
McCarthy et al., 2014; Schneider et al., 2014), it remains possible
that residual confounding by unmeasured factors may explain the
somewhat lower risks associated with being overweight and obese.

The strength of the current study is that it includes one in four
of all UK women born in 1935–1950, making it the largest ever
study of women’s health. Other strengths are the prospective
design, the long and virtually complete follow-up, and the ability
to adjust for many potential confounding factors. The large num-
ber of events of both attempted suicide and of suicide has allowed
an examination of the association within categories of BMI, rather
than treating BMI as a continuous variable which can distort any
non-linear associations. The size of the study also meant that we
were able to exclude women with pre-existing diseases which may
have affected weight. However, there are some limitations. Firstly,
the measures of psychiatric morbidity available to us were self-
reported treatment for depression or anxiety at baseline and self-
rated health and happiness at the 3 year resurvey, and so not all
forms of psychiatric morbidity would have been captured.
Secondly, the self-reported body size variables at younger ages

(birth weight, relative body size at age 10 years, and clothes size
at age 20) were retrospective rather than prospective. However,
they were validated against prospectively collected measurements
of BMI in a subsample of the cohort, and so misclassification is
unlikely (Cairns et al., 2011). Thirdly, use of hospital admission
records for attempted suicide would have missed some cases
since not all women who self-harm are admitted to hospital
(Clements et al., 2016), but any misclassification would tend to
dilute estimates of RRs. Lastly, within accidental deaths there
could be some ‘hidden suicides’ and therefore some suicides
may have been missed, but analyses of confirmed suicides with
and without the inclusion of deaths of undetermined intent sug-
gests that any misclassification of cases would not have had much
effect on the results.

In conclusion, low weight is associated with a substantial
increased risk of suicidal behaviour, particularly death by suicide,
for women in their 50s and 60s. Smallbody size in childhood and
early adulthood is also associated with increased risk of suicide
attempt. For women who are overweight or obese, the risks of sui-
cidal behaviour are somewhat reduced and inconsistently related
to level of BMI and so residual confounding by unmeasured fac-
tors cannot be excluded.
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