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Evidence on the contribution of body mass index to
mortality: What does this mean for India?
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SUMMARY
This population-based cohort study examined the association of body
mass index (BMI) with all-cause and cause-specific mortality in 3.6
million individuals in the UK using primary care data from the Clinical
Practice Research Datalink (CPRD). These data include primary care
records from general practitioners covering about 9% of the UK
population, which are linked to the death registration data for the
majority including the date and cause of death. The first 5 years of
follow-up after the BMI record started was excluded to minimize the
potential bias of disease leading to weight change. The analysis
included individuals who had BMI measured at 16 years of age or older
and had follow-up data between 1998 and 2016. The median age of
entry in this study was about 40 years. The first recorded BMI was
considered as the exposure variable. Cox regression models were used
to determine the association of BMI with all-cause mortality and
cause-specific mortality based on ICD-10, adjusting for potential
confounders.
All-cause mortality had a J-shaped association with BMI, with the
lowest mortality at BMI of 25 kg/m2. Similar J-shaped associations
were found for cancer, cardiovascular, respiratory, blood and endocrine
(including diabetes), digestive, musculoskeletal and urogenital causes
of death, with lowest mortality at 21–25 kg/m2. The association of
higher mortality with higher BMI was generally stronger among men
than among women. The strength of this association decreased with
age. Mortality from mental and neurological disorders had an inverse
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association with BMI up to 24–27 kg/m2, above which there was no
significant association. Deaths from suicide and interpersonal violence
had an inverse linear association with BMI. Among individuals who
had never smoked, obesity, BMI of 30 kg/m2 or more, was associated
with a reduction of remaining life by 4.2 years among men aged 40 years
and by 3.5 years among women aged 40 years. Among 40-year-olds
who had never smoked, underweight (BMI of <18.5 kg/m2) was also
associated with a reduction of remaining life by about 4.4 years,
roughly similar for both men and women.

COMMENT
Implications for India
The findings of this study from the UK are generally consistent
with other recent studies on the association of BMI with
mortality, which have included data from many countries at
various stages of development.1–3 It would be reasonable to
assume that these adverse health impacts of abnormally high
or low BMI would generally be applicable to India as well. The
rise in the prevalence of overweight and obesity in India has
recently been reported to be spectacular, with the proportion of
individuals 20 years of age or older with BMI of 25 kg/m2 or more
increasing from 9% in 1990 to 20.4% in 2016.4–6 Importantly, this
increase has been substantial in every state of India, including
the relatively less developed states. In addition, some adverse
outcomes associated with high BMI are higher in India. For
example, the proportion of individuals with diabetes among
those with BMI of 25 kg/m2 or more in India is double the global
average.6 With rapid increase in the prevalence of diabetes,
ischaemic heart disease and stroke all over India,6,7 the need to
control the rising levels of overweight and obesity across the
country can hardly be overemphasized. Besides adults, high
BMI levels are also increasing among children across India.8
India needs to urgently develop an obesity prevention
programme to bring visibility to this cross-cutting and worsening
public health problem, and introduce strategies and mechanisms
to mitigate their adverse impact in the coming years. The
strategies would include enabling healthier dietary patterns
and physical activity for adults as well as children through
appropriate means that are feasible and sustainable in India. A
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crucial factor in the success of such strategies would be
widespread realization of the adverse impact of overweight and
obesity among the public. Lessons learnt from obesity control
efforts in other countries should be taken into account.
It is important to note that undernutrition continues to be a
major contributor to disease burden in India in children as well
as adults.4,5,8–10 With rising levels of overweight and obesity on
the one hand, and the continuing burden of undernutrition on
the other hand, India is in the grip of the double burden of
malnutrition. Addressing this double burden should be one of
the highest priorities for health policy in India.
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SUMMARY
This was a matched-pair, cluster-randomized, controlled trial
investigating the impact of implementing WHO’s Safe Childbirth
Checklist (SCC) versus the current practice at 120 government
(primary health centres, community health centres and first referral
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units) health facilities, conducting more than 1000 births annually, in
24 districts of Uttar Pradesh, India. The SCC is a list of 28 evidencebased birth practices broken up into four pause points: on admission,
during maternal pushing, within 1 hour post-delivery and at discharge.
The intervention was rolled out through the Better Birth programme1
which utilises local leadership engagement and longitudinal peer
coaching for checklist use and resolving barriers within the existing
health system. After engagement of facility leadership, the SCC was
introduced to facility birth attendants during a 2-day orientation
followed by twice-weekly nurse coaching visits which were tapered
to monthly over an 8-month period. The study enrolment began 2
months after the intervention with 157 689 women enrolled overall.
Data were collected via birth registers, follow-up phone calls and home
visits as necessary, with 99.6% of the enrolled participants reporting
7-day outcomes. Audits as part of the study’s data quality assurance
system reported 98.3% accuracy of the collected data. The primary
composite outcome included stillbirth, early neonatal death, maternal
death and severe maternal complications within 7 days of delivery.
Adherence to the SCC was measured via independent nurse observers
at selected study sites at 2-month at 12-month time points. SCC
adherence was significantly higher in the intervention group compared
with the control group (72.8% v. 41.7%) at 2 months and (61.7% v.
43.9%) at 12 months, yet significant difference was observed neither
in combined maternal and neonatal mortality as well as severe maternal
complications and the primary composite outcome (15.1% v. 15.3%),
nor secondary maternal and perinatal adverse outcomes.

COMMENT
The senior author of this paper has an extremely popular book

