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Abstract

OBJECTIVE

To conduct a systematic review and meta-analysis of cohort studies of body mass index
(BMI) and the risk of all-cause mortality, and to clarify the shape and the nadir of the dose-
response curve, and the influence of confounding from smoking, disease-associated weight

loss and preclinical disease on the results.

DATA SOURCES

PubMed and Embase databases were searched up to September 23" 2015.

STUDY SELECTION

Prospective studies that reported adjusted risk estimates for >3 categories of BMI in relation

to all-cause mortality were included.

DATA SYNTHESIS

Summary relative risks (RRs) were calculated using random effects models. Nonlinear

associations were explored using fractional polynomial models.
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RESULTS

A total of 230 cohort studies (207 publications) were included. Fifty-three cohort studies (44
risk estimates) with >738,144 deaths and >9,976,077 participants were included in the
analysis of never smokers and 228 cohort studies (198 risk estimates) with >3,744,722 deaths
among 30,233,329 participants were included in the analysis of all participants. The summary
RR for a 5 unit increment in BMI was 1.18 (95% confidence interval: 1.15 to 1.21, ’=95.4%,
n=44) among never smokers, 1.21 (95% CI: 1.18 to 1.25, I’=92.8%, n=25) among healthy
never smokers, 1.27 (95% CI: 1.21 to 1.33, ’=88.9%, n=1 1) among healthy never smokers
with exclusion of early follow-up, and 1.05 (95% CI: 1.04 to 1.07, I’=97.1%, n=198) among
all participants. There was a J-shaped dose-response relationship in never smokers
(Pronlincarity<0.0001), and the lowest risk was observed at a BMI of 23-24 in never smokers, at
a BMI of 22-23 in healthy never smokers, and at a BMI of 20-22 in studies of never smokers
with >20 years follow-up. In contrast there was a U-shaped association between BMI and
mortality in analyses with a greater potential for bias including all participants, current, former
or ever smokers, and in studies with a short duration of follow-up (<5 years or <10 years), or

with moderate study quality scores.

CONCLUSION

Overweight and obesity is associated with increased risk of all-cause mortality and the nadir
of the curve was observed with a BMI 0f23-24 among never smokers, 22-23 among healthy
never smokers, and 20-22 with longer durations of follow-up. The increased mortality risk
observed in underweight subjects may at least partly be due to residual confounding from pre-
diagnostic disease. Lack of exclusion of ever smokers, persons with prevalent and pre-clinical

disease and early follow-up may bias the results towards a more U-shaped association.
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What is already known on this topic

A high BMI is associated with increased risk of all-cause mortality, however, a recent
meta-analysis found a reduced risk with overweight and that only obesity grade 2 (BMI
>35) increased mortality risk, but the results may have been confounded by smoking,
prevalent and pre-clinical disease, and been biased because of exclusion of many large

cohort studies.

What this study adds

In never smokers and healthy never smokers, there was a J-shaped association between
BMI and mortality and the lowest risk was observed at a BMI of 23-24 and 22-23,
respectively, but when restricting the analysis to studies with a longer duration of follow-
up (to reduce confounding by pre-diagnostic weight loss) the lowest risk was observed

with a BMI of 20-22.

Lack of exclusion of ever smokers, persons with prevalent and pre-clinical disease or
early follow-up may bias the associations between BMI and mortality towards a more U-

shaped association
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Introduction

The prevalence of overweight and obesity has increased rapidly over the last decades
in all areas of the world.[1] This has raised serious public health concerns due to the
association between overweight and obesity and increased risk of a wide range of chronic
diseases, including cardiovascular diseases,[2] type 2 diabetes,[3] several types of cancer,[4-
8] gallbladder disease,[9] gout,[ 10] osteoarthritis,[11], and several other conditions,[12, 13] as

well as all-cause mortality.[2, 14]

A large number of studies have shown increased risk of all-cause mortality with
greater adiposity as measured by body mass index (kg/m?),[15-24] however, questions remain
about the shape of the dose-response relationship between BMI and all-cause mortality.
Several large-scale prospective studies [15-24] and pooled analyses (each with 900,000 to
1.46 million participants)[2, 14, 25] have reported increased risk of all-cause mortality with
greater BMI, and most of these found the lowest risk among participants with BMI in the
range of 20 or 22.5 to 24.9. However, a recent large meta-analysis of 97 cohort studies with
2.88 million participants and 270 000 deaths which used the WHO cut-off points for
overweight and obesity found summary hazard ratios of 0.94 (95% CI: 0.90-0.97), 0.97 (95%
CI: 0.90-1.04), and 1.34 (95% CI: 1.21-1.47) for a BMI of 25-<30, 30-<35, and >35,
respectively, suggesting a protective effect of overweight on mortality and that only severely
obese persons are at increased risk of mortality.[26] However, that review had a number of
limitations, for example: several very large and some smaller studies including >5.4 million
participants and >1.1 million deaths that used more refined categorizations of BMI than the
WHO categorizations were excluded.[15, 16, 18-20, 24, 27-54] Thus a larger number of
deaths and participants were excluded than included in the analysis and questions have been

raised with regard to the validity of the findings.[55] In addition, a large number of additional
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cohorts were either missed by the search or excluded from the analysis,[56-65] and at least 53
additional studies have since been published including >2.3 million deaths and >21.6 million
participants,[23, 24, 65-115] thus an updated analysis is warranted. It is well known that
smoking strongly increases risk of mortality and many specific causes of death,[116, 117] and
there is therefore a great potential for residual confounding by smoking as smoking typically
also is associated with lower weight.[118] Indeed, a large number of studies have reported a
very different shape of the dose-response relationship between BMI and mortality when
restricting the analysis to never smokers or when comparing smokers and never smokers,[2,
14-22, 24, 77] but this was not adequately addressed in the previous meta-analysis.[26]
Further, confounding by prevalent or undiagnosed illness may also have biased the results. It
is well known that many chronic diseases (which increase the risk of death) lead to weight
loss.[119] Weight loss may precede the diagnosis of disease by many years and because of
such preclinical weight loss associations between low BMI and increased mortality may at
least partly be due to confounding by preclinical disease.[120] Such bias can at least partly be
avoided by excluding subjects with prevalent disease at baseline, by excluding the early
follow-up of the studies and by stratifying studies by duration of follow-up, but the most
recent meta-analysis did not conduct such subgroup or sensitivity analyses.[26] For these
reasons we conducted a systematic review and dose-response meta-analysis of published
cohort studies to clarify the strength and the shape of the dose-response relationship between
BMI and all-cause mortality, the potential confounding effects of smoking, and whether
prevalent disease, exclusion of early follow-up, or stratification by duration of follow-up, or
the quality of the studies influenced the association between BMI and all-cause mortality. We
used fractional polynomial models to assess the association between BMI and mortality and
this allowed for inclusion of all relevant studies reporting results for 3 or more categories of

BMI, and not only those reporting results using the WHO criteria for categorization of BMI.
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Methods

Search strategy and inclusion criteria

We searched the PubMed and Embase database up to 23™ of September 2015 for
eligible studies (DA, AS). We used wide search terms for the searches which are described in
detail in the Supplementary Text. We followed standard criteria for conducting and reporting
meta-analyses [121]. In addition, we searched the reference lists of a previous meta-analysis

[26] for further studies. Study quality was assessed using the Newcastle-Ottawa scale.[122]

Patient involvement

No patients were involved in setting the research question or the outcome measures,
nor were they involved in developing plans for design, or implementation of the study. No
patients were asked to advise on interpretation or writing up of results. There are no plans to

disseminate the results of the research to study participants or the relevant patient community.

Study selection

Cohort studies of the association between BMI and risk of all-cause mortality
published in English language were included. Abstract only publications and grey literature
was not included. Relative risk estimates (hazard ratios or risk ratios) for three or more BMI
categories had to be available with the 95% confidence intervals (Cls) or the information to
calculate the CIs in the publication and for the dose-response analysis, a quantitative measure

of the exposure (BMI) had to be available in the publication. Studies from free-living
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populations were included, while studies including only patients (e.g. diabetes, stroke, heart
disease, and cancer), nursing home residents, and disabled subjects were excluded. When
multiple publications were published from the same study we used in general the publication
with the largest number of deaths, however, exceptions to this rule were made when
publications with smaller number of deaths provided more detailed analyses with restriction to
never smokers, healthy subjects and/or exclusion of early follow-up than the publications with
larger number of deaths. In the analysis of never smokers, the definition of never smokers was
strict so data from studies combining never smokers and former smokers who had quit for a
long duration were not included in the analysis of never smokers. When more detailed
analyses (restricted to never smokers or other subgroups) were published in an overlapping
publication, but not in the publication used for the main analysis we used the information
from the overlapping publication in the specific analysis, but each study was only included
once in each analysis. Studies that only reported a continuous linear risk estimate were
excluded as there is evidence that the association between BMI and mortality is nonlinear. A

list of the excluded studies and exclusion reasons are provided in Supplementary Table 1.

Data extraction

We extracted the following data from each study: The first author’s last name,
publication year, country or region where the study was conducted, study period, sample size,
number of deaths/participants, whether exclusions were made for prevalent disease, whether
exclusions were made for early follow-up, BMI and any subgroup, exposure level, relative
risks and 95% confidence intervals for categories of BMI, and variables adjusted for in the

analysis. Data extractions were done by one author (DA) and checked by another author (MP)
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for accuracy. For one study [16] we contacted the authors for clarification of which studies

were included in the analysis.

Statistical methods

We calculated summary RRs and 95% Cls for a 5 unit increment in BMI by using a
random effects model.[123] For the primary analysis we used the model from each study that
had the greatest degree of control for potential confounding, with the exception of studies that
also adjusted mutually between BMI and waist circumference and waist-to-hip ratio or which
adjusted for potentially intermediate variables such as diabetes, hypertension, and serum
cholesterol, for which we used the multivariate model without such adjustment if available. If
the alternative model was only age-adjusted and the multivariate model included other
confounders as well, the multivariate model with intermediates was chosen. The average of
the natural logarithm of the RRs was estimated and the RR from each study was weighted
according to the method of DerSimonian and Laird.[123] A two-tailed p<0.05 was considered
statistically significant. If studies reported results separately for men and women or other
subgroups we combined the subgroup-specific estimates using a fixed-effects model to
generate an estimate for both subgroups combined so that each study was only represented

once in the analyses.

The method described by Greenland and Longnecker[124] was used for the linear
dose-response analysis of BMI and mortality and we calculated study-specific slopes (linear
trends) and 95% Cls from the natural logs of the reported RRs and CIs across categories of
BMI. When the reference category was not the lowest category (e.g. due to power issues) we
excluded the categories below the reference category for the linear dose-response analysis to

model the association between higher BMI and mortality. The mean or median BMI level in
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each category was assigned to the corresponding relative risk for each study and for studies
that reported the exposures in ranges we used the midpoint of the upper and the lower cut-off
point. When upper and lower categories were open-ended or had extreme upper or lower
values we used the width of the adjacent category to calculate an upper or lower bound. When
studies reported analyses by the WHO categories of overweight and obesity we used a BMI of
15 as a lower bound for the underweight category (<18.5) and 18.5 as the lower bound for the
normal weight category (<25). A potential nonlinear dose-response relationship between BMI
in relation to total mortality was examined by using fractional polynomial models.[125] We
determined the best fitting second order fractional polynomial regression model, defined as
the one with the lowest deviance. A likelihood ratio test was used to assess the difference
between the nonlinear and linear models to test for nonlinearity.[125] For the nonlinear dose-
response analysis all categories of BMI were included (even the underweight categories) to
model the association between BMI and mortality across the full BMI range and the method
by Hamling et al was used to convert risk estimates when the lowest category was not the
reference category,[126] but the analyses were re-scaled so the reference category was a BMI
of 23, which appeared to be the nadir of the curve among never smokers, so there was no loss
of statistical power due to these re-calculations. The fractional polynomial method estimated a
dose-response curve for each study across the BMI values observed in the whole dataset
(which was extrapolated to across the full BMI range for studies with a limited BMI range),
so all studies contributed to the pooled risk estimates across the full BMI range. The dose-
response curves for each of the individual studies were then pooled into an overall dose-
response curve which are the curves showed in the nonlinear figures. The relative risk
estimates in the tables were based on the nonlinear figures, but show risk estimates for

selected BMI values.
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Subgroup and meta-regression analyses were conducted to investigate potential
sources of heterogeneity and heterogeneity between studies was quantitatively assessed by the
Q test and I°.[127] Small study effects, such as publication bias, were assessed by inspecting
the funnel plots for asymmetry and with Egger’s test [128] and Begg’s test [129] with the
results considered to indicate small study effects when p<0.10. To avoid potential
confounding by smoking we present results on BMI and mortality in never smokers as the
primary analysis, and conducted further restrictions to healthy never smokers, and healthy
never smokers with exclusion of the early follow-up in supplementary analyses (here and
throughout the manuscript healthy never smokers refers to never smokers who were healthy at
baseline). We also report results among all participants (not excluding smokers) for
comparison with the most recent meta-analysis,[26] and in smokers in secondary analyses.
Further subgroup analyses were also conducted by gender, method of assessment of weight
and height, duration of follow-up, geographic location, number of deaths, study quality and
adjustment for confounders, adjustment for mediators, and restricted to studies with
appropriate adjustment for age, smoking, alcohol, and physical activity, but without
adjustment for prevalent disease or intermediate factors. Because we did not have access to
the original data and because not every study excluded early follow-up we also conducted
analyses stratified by duration of follow-up to investigate the influence of undiagnosed
disease on the results. As the number of deaths increases with increasing duration of follow-
up, the early follow-up (when participants with undiagnosed disease most likely would have
died) will account for a smaller and smaller proportion of the total deaths the longer the
duration of follow-up is. Since pre-clinical weight loss can precede the diagnosis of disease by
many years stratification by duration of follow-up can allow for assessments of the longer-
term impact of confounding by undiagnosed disease. Stata, version 12.0 (Stata Corp, College

Station, TX, USA) was used for the statistical analyses.
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Results

From a total of 112,173 records identified by the search 207 publications[16-24, 27-
54, 56-115, 130-239] with 230 prospective studies including >3,748,549 deaths among
30,361,918 participants were included in the meta-analysis of BMI and all-cause mortality
risk (Supplementary Table 2, Figure 1). Table 1 summarizes the main characteristics (number
of studies, cases, and participants, geographic location, study size, and mean or median
duration of follow-up) of the studies included in the analysis of never smokers and among all
participants. Some publications reported on or included data from more than one study (which
were analyzed as one combined dataset); one publication included data from 9 studies,[ 138]
and another publication included 8 cohort studies which were combined in one analysis,[16]
one publication reported results from 6 studies which were combined,[95] five publications
reported results from 3 studies which were combined,[74, 140, 142, 150, 178] four
publications reported results from two studies,[163, 170, 189, 191] which were included in the
analysis. Four publications reported on men and women separately from the same two
studies.[30, 31, 131, 132] Two duplicate publications were only included in subgroup
analyses by sex[229, 235] as the main article only provided results for both sexes
combined,[140] or because the duplicate publication had a longer follow-up,[235] however, it
was not used for the main analysis as it only reported on women, while the main publication
reported on both men and women,[166] and one publication was only included in the analysis
of African Americans [237] as the main publication reported results from the full

population.[17]

Ninety six studies were from Europe, 71 studies were from the North America, 3
studies were from Latin- or South-America, 49 studies were from Asia, 10 studies were from

Australia and New Zealand and 1 study was from the Pacific region (Supplementary Table 2).
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Of the 198 risk estimates included in the nonlinear dose-response analysis of BMI and all-
cause mortality among all participants 38 (19.2%) had 3 categories of BMI, 61 (30.8%) had 4
categories, 47 (23.7%) had 5 categories, 17 (8.6%) had 6 categories, 15 (7.6%) had 7
categories, 4 (2%) had 8 categories, 10 (5.1%) had 9 categories, and 6 (3%) had 10 or more
categories. Of the 44 risk estimates included in the nonlinear dose-response analysis of BMI
and all-cause mortality among never smokers 5 (11.4%) had 3 categories of BMI, 5 had 4
categories (11.4%), 13 (29.6%) had 5 categories, 4 (9%) had 6 categories, 3 (6.8%) had 7
categories, 4 (9%) had 8 categories, 5 (11.4%) had 9 categories, and 5 (11.4%) had 10 or more

categories.

Body mass index and mortality among never smokers and healthy never smokers

Fifty three prospective studies (43 publications, 44 risk estimates) [16-22, 24, 27, 30,
31, 33, 36, 38, 48, 49, 51, 62, 77, 94, 96, 107, 131, 132, 140, 159, 166, 178-180, 183, 185,
187, 188, 201, 221, 228, 230, 231, 234, 236, 238, 239] with >738,144 deaths and >9,976,077
participants were included in the analysis of never smokers. The summary RR for a 5 unit
increase in BMI was 1.18 (95% CI: 1.15 to 1.21, Iz=95.4%, Pheterogeneity<0.0001)
(Supplementary Figure 1). There was no evidence of publication bias with Egger’s test,
p=0.67 or with Begg’s test, p=0.66 (Supplementary Figure 2). There was evidence of
nonlinearity, Pronlincarity<0.0001, and there was a J-shaped association between BMI and
mortality in never smokers with the lowest mortality observed with a BMI of 23 to 24 (Figure
2a). Relative risk estimates from the nonlinear dose-response analysis are provided in Table 2
for selected BMI values and these are derived from the nonlinear figures. The association was
similar in men and in women (Supplementary Table 3, Supplementary Table 4). In an analysis

of 5 studies of African American never smokers,[22, 24, 94, 96, 237] the summary RR was
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1.13 (95% CI: 1.10 to 1.17) for a 5 unit increase in BMI (Supplementary Figure 3), and there

was evidence of a J-shaped association, pnonlinearity<0.0001 (Supplementary Figure 4).

Twenty six prospective studies (25 publications, 25 risk estimates) [18-22, 24, 27, 30, 38, 48,
51,77,94, 131, 132, 140, 159, 178, 180, 183, 185, 188, 228, 236, 238] with >74,464 deaths
among 727,687 participants were included in the analysis of healthy never smokers (which in
general excluded persons with prevalent cancer, cardiovascular disease, and in some cases
diabetes, and/or persons with recent weight loss). The summary RR for a 5 unit increment in
BMI was 1.21 (95% CI: 1.18 to 1.25, ’=92.8%, Pheterogeneity<0.0001) (Supplementary Figure 5,
Table 2). There was evidence of nonlinearity, Pnontinearity<0.0001, and there was a J-shaped
association between BMI and mortality in healthy never smokers with the lowest mortality
observed with a BMI of 22 to 23 (Figure 2b). Further restricting the analysis to 11 studies [18,
19, 21, 24, 27, 30, 51, 185, 228, 229, 238] among healthy never smokers (88,860 deaths,
1,192,443 participants) which also excluded early follow-up (from first year up to 6 years of
follow-up) gave a summary RR of 1.27 (95% CI: 1.21 to 1.33, 12288.9%, Pheterogeneity<0.0001)

(Supplementary Figure 6).

Body mass index and all-cause mortality (all participants)

Two-hundred and twenty eight prospective studies (191 publications, 198 risk
estimates)[16-24, 27-29, 32-54, 56-76, 78-115, 130-227] were included in the analysis of BMI
and all-cause mortality risk and included a total of >3,744,722 deaths among 30,233,329
participants. The summary RR for a 5 unit increase in BMI was 1.05 (95% CI: 1.04 to 1.07,
1°=97.1%, Pheterogeneity<0.0001) (Supplementary Figure 7). There was indication of publication
bias with Egger’s test, p=0.002, but not with Begg’s test, p=0.82, however, the funnel plot

indicated missing positive studies (Supplementary Figure 8).
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There was strong evidence of nonlinearity, Pronlincarity<<0.0001, with a U-shaped dose-

response curve and the lowest mortality was observed with a BMI of 25 (Figure 2c, Table 2).

Body mass index and mortality, current, former and ever smokers

Twenty-two studies (21 publications)[17, 20, 22, 27, 33, 38, 49, 51, 77, 107, 131, 132,
149, 159, 166, 180, 183, 188, 230, 231, 233] (>270,620 deaths, 3,911,812 participants),
seventeen studies (18 publications)[17, 20, 22, 27, 38, 49, 51, 77, 131, 132, 149, 159, 180,
183, 230, 231] (>126,786 deaths, >1,523,435 participants), and twenty four studies (25
publications)[17-20, 22, 27, 33, 36, 38, 49, 51, 77, 94, 107, 131, 132, 159, 180, 183, 201, 221,
230-232, 239] (>696134 deaths, 6,616140 participants) studies were included in the analyses
of current, former and ever smokers, respectively. There was strong evidence of nonlinearity
in all analyses, Pronlincarity<0.0001 for all, and there was a U-shaped curve for the association

between BMI and mortality among current, former and ever smokers (Figure 2d-f, Table 2).

Subgroup and sensitivity analyses

In the analysis of never smokers there was indication of heterogeneity (p=0.02) when
studies were stratified by median or mean duration of follow-up (Supplementary Table 3), and
the summary RRs for a 5 unit increment in BMI was 1.21 (95% CI: 1.14 to 1.28, n=1), 1.11
(95% CI: 0.94 to 1.30, n=11), 1.18 (95% CI: 1.14 to 1.22, n=18), 1.24 (95% CI: 1.09 to 1.40,
n=4), 1.30 (95% CI: 1.19 to 1.42, n=2), and 1.25 (95% CI: 1.20 to 1.30, n=7) for <5, 5-<10,
10-<15, 15-<20, 20-<25 and >25 years of follow-up, respectively. In the nonlinear dose-
response analysis restricted to studies with >20 or >25 years of follow-up, there was no

increased risk at the low BMI range down to a BMI of 20, while risk increased slightly even
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within the high normal range (BMI of 24-<25), but was more pronounced in the overweight,
obese and severely obese BMI ranges (Supplementary Table 5, Figure 3a-d). In the analysis of
all participants there was also significant heterogeneity (p<0.0001) when studies were
stratified by median or mean duration of follow-up (Supplementary Table 6), and the
summary RRs for a 5 unit increment in BMI were 0.90 (95% CI: 0.83 to 0.97, n=15), 1.00
(95% CI: 0.96 to 1.04, n=53), 1.07 (95% CI: 1.05 to 1.08, n=66), 1.09 (95% CI: 1.05 to 1.13,
n=27), 1.12 (95% CI: 1.08 to 1.17, n=15), and 1.15 (95% CI: 1.11 to 1.19, n=22) for <5, 5-
<10, 10-<15, 15-<20, 20-<25 and >25 years of follow-up, respectively. In the nonlinear dose-
response analysis, the shape of the dose-response curve changed gradually from a U-shape to

a J-shape with increasing durations of follow-up (Supplementary Table 7, Figure 4a-f).

There was no heterogeneity in the analyses among never smokers when stratified by
sex, and although there was heterogeneity when analyses of all participants were stratified by
sex, this appeared to be due to no association among the studies of men and women
combined, and when restricted to studies in either men or women there was no heterogeneity
(Supplementary Table 3, 4, and 6, Supplementary Figure 9a-f). Although there was evidence
of heterogeneity by geographic location in the linear dose-response analysis of all participants
(p=0.04), with a significant positive association observed only for Europe and North America
(Supplementary Table 6), there was no heterogeneity by geographic location in never smokers
(p=0.91) and positive associations were observed in European, North American, Australian
and Asian studies (Supplementary Table 3), although slight variations in the risk estimates
were observed in the nonlinear dose-response analysis (Supplementary Table 8,
Supplementary Figure 10). There was evidence of heterogeneity between studies when
stratified by study quality scores in the analysis of all participants, pheterogencity=0.03, with a
significant association among studies with high study quality scores, but not among the

studies with medium study quality scores (Supplementary Table 6). The nonlinearity was also
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more pronounced among the studies with medium study quality compared to the studies of
high study quality (Supplementary Table 9, Supplementary Figure 11, 12). However, there
was no heterogeneity by study quality scores in the subgroup analyses of never smokers
(Supplementary Table 6, Supplementary Figure 13, 14). There was evidence of heterogeneity
when studies were stratified by the number of deaths in the analysis of all participants,
Pheterogeneity<0.0001, with a stronger association among studies with a larger number of deaths
compared to studies with a smaller number of deaths (Supplementary Table 6), but this was

not observed in never smokers (Supplementary Table 3).

The positive association between BMI and all-cause mortality among never smokers
persisted in subgroup analyses defined by sex, assessment of anthropometric measures,
geographic location, number of deaths and adjustment for confounding factors including age,
education, alcohol, physical activity, height, dietary pattern, intake of fat and fruit and
vegetables, and there was little evidence of heterogeneity between any of these subgroups
with meta-regression analyses (Supplementary Table 3). No association was observed among
the few studies which adjusted for potential intermediate factors (diabetes, hypertension,

cholesterol). In general, heterogeneity was very high in most of the subgroup analyses.

In the analysis of all participants there was no evidence of heterogeneity when studies
were stratified by adjustment for age, education, socio-economic status, alcohol, smoking
status, pack-years, years since quitting, physical activity, height, dietary pattern, fat intake, or
fruit and vegetable intake. There was heterogeneity among studies when stratified by
adjustment for number of cigarettes smoked per day, Pheterogencity<0.0001, with a stronger
association among studies with such adjustment compared to studies without such adjustment
(Supplementary Table 6). There was also indication of a stronger association among studies
with adjustment for years since quitting compared to studies without such adjustment,

however, the test for heterogeneity between subgroups was not significant.
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When studies were stratified by potential intermediates, there was heterogeneity by
whether studies adjusted for diabetes, with no association among studies with such adjustment
(Supplementary Table 6). Although the test for heterogeneity was not significant, there was
also no association among studies with adjustment for systolic blood pressure and
hypertension. There was also heterogeneity by adjustment for prevalent coronary heart
disease, Pheterogencity=0-003, stroke, Pheterogencity=0.07, and prevalent cancer, Pheterogeneity=0.03,
with no association among studies with such adjustment (Supplementary Table 6). Although
the test for heterogeneity between subgroups was not significant, the association between
BMI and mortality was stronger among studies which had adjusted for the most important
confounding factors (age, smoking, alcohol, physical activity), but which did not adjust for
intermediate factors or prevalent disease, and these associations were further strengthened

among studies with longer duration of follow-up (Supplementary Table 3, 6).

In a further subgroup analysis among never smokers the association between BMI and
all-cause mortality was considerably stronger among subjects <65 years age, summary
RRs=1.27 (95% CI: 1.22-1.34, 12291.2%, Pheterogeneity<0.0001, n=14) than among subjects aged
>65 years, summary RRs=1.04 (95% CI: 1.01-1.07, 12271.5%, Pheterogeneity=0.004, n=6) with
significant heterogeneity between subgroups, pheterogencity<0.0001 (Supplementary Figure 15).
The association was also considerably stronger among younger subjects in the nonlinear dose-

response analysis (Supplementary Figure 16 and 17, Supplementary Table 10).

In sensitivity analyses excluding one study at a time there was minimal variation in the
summary RR for never smokers (Supplementary Table 11) and all participants
(Supplementary Table 12). In a further sensitivity analysis excluding studies where the BMI
in the reference category was below 18.5 or 20.0 gave summary RRs of 1.19 (95% CI: 1.17-
1.22, 1’=92%, Pheterogencity<0.0001, n=43) and 1.19 (95% CI: 1.16-1.22, I’=92%,

Pheterogencity<0.0001, n=41), respectively, per 5 BMI units among never smokers, and 1.07
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(95% CI: 1.06-1.08, I’=96%, Pheterogeneity<0.0001, n=178) and 1.07 (95% CI: 1.06-1.08,

I=96%, Pheterogeneity<0.0001, n=172), respectively, among all participants.
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Discussion

This meta-analysis of 230 prospective studies with >3.74 million deaths among >30.3
million participants provide further evidence that adiposity as measured by BMI increases the
risk of premature mortality. Some increase in risk is also observed in the underweight
subjects, but this may at least partly be a non-causal association. In the analysis of all
participants the lowest mortality was observed with a BMI of around 25, however, the lowest
mortality was observed in the BMI range 23-24 among never smokers, in the BMI range 22-
23 among healthy never smokers, and in the BMI range 20-22 among studies of never

smokers with longer durations of follow-up (>20 and >25 years).

The analysis of all participants needs to be interpreted carefully as there is a greater
possibility of confounding by smoking and confounding due to pre-diagnostic disease-
associated weight loss, and some studies may have over-adjusted the analysis by including
some intermediate factors such as diabetes, blood pressure, hypertension, and serum
cholesterol or prevalent disease in the multivariate models. In addition, there was
heterogeneity by study quality scores with more evidence of a U-shaped association among
moderate-quality than among high-quality studies. There was some evidence of small study
bias, such as publication bias, in the analysis of all participants, although this was not
observed in the analysis of never smokers. However, if anything the funnel plot indicated
missing positive studies, suggesting a possible underestimation of the association in the

analysis of all participants.

The shape of the dose-response curve differed greatly when including all subjects (no
exclusions), and when restricting the analysis to never smokers and healthy never smokers as
there was more of a U-shaped dose-response relationship in the analysis of all participants and

a J-shaped dose-response relationship among never smokers. This is consistent with a pooled
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analysis from the National Cancer Institute (NCI) Cohort Consortium[14], and partly
consistent with the results of the Prospective Studies Collaboration,[2] in which the increased
risk in participants with a BMI below 20 was much more pronounced in current smokers than
in never smokers. In this analysis of all subjects, former, current and ever smokers there was a
slight inverse association towards the overweight range compared to a BMI of 23 and weaker
relative risks in the overweight and obese range than among never smokers. The relative risks
were also more similar to that observed in the meta-analysis by Flegal et al [26] in the
unrestricted analysis, in studies with a shorter duration of follow-up, and among smokers,
subgroups that may be particularly prone to confounding by smoking and confounding due to
existing illness. When we restricted the analysis to never smokers there was evidence of
increased mortality in the overweight range with more substantial increases in risk in the
obese and morbidly obese range. Furthermore, when the analysis was restricted to studies
with a longer duration of follow-up, which would be less influenced by confounding by pre-
diagnostic weight loss, the increased risk among subjects with a BMI of 20 disappeared and
was substantially attenuated in the underweight never smokers, while in all participants the
inverse association in the overweight range was reversed and in the direction of increased risk.
Thus, the increased risk observed with a BMI of 20 in the analysis of all participants and
never smokers and the lower risk in overweight subjects in the analysis of all participants is
likely to be due to confounding by smoking and pre-diagnostic weight loss. We also found
significant heterogeneity when studies were stratified by study quality scores in the analysis
of all participants, with no significant association among studies with moderate scores
compared to a stronger association in studies with higher scores in the linear dose-response
analysis. In the nonlinear dose-response analysis, the lowest risk was observed in the
overweight range at a BMI of 27.5 in the studies with medium quality scores, while the lowest

risk was observed at a BMI of 24-25 in the studies with the highest quality scores. This
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finding provides further support that issues related to the study quality may have contributed
to the slight inverse association at the high end of the normal weight category and in the
overweight category in the analysis of all participants. At last we also found significant
heterogeneity when studies among never smokers were stratified by baseline age, with a much
stronger association among subjects <65 years age, than among subjects of age >65 years, and

this is at least partly consistent with the data from the NCI Cohort Consortium.[14]

Results in context

The results of the analysis of never smokers and healthy never smokers in the present
study are in line with the results from the NCI Cohort Consortium, which reported HRs of
1.09, 1.19, 1.44, 1.88 and 2.51 in the BMI ranges 25-27.4, 27.5-29.9, 30.0-34.9, 35.0-39.9,
and 40-49.9 for women and 1.06, 1.21, 1.44, 2.06 and 2.93 for men in the respective BMI
categories compared to 22.5-24.9,[14] while we found summary RRs of 1.11, 1.24, 1.42, 1.98
and 3.54 for BMI values of 27.5, 30, 32.5, 37.5 and 45 compared to a BMI of 23. The
somewhat weaker association in the linear dose-response analysis in the current analysis
(summary RR of 1.18, 95% CI: 1.15 to 1.22 per 5 BMI units increase for never smokers, 1.21
(95% CI: 1.18 to 1.25 for healthy never smokers, and 1.27 (95% CI: 1.21 to 1.34 for healthy
never smokers with exclusion of early follow-up) compared to the NCI Cohort Consortium
(HR=1.31, 95% CI: 1.29 to 1.33 for healthy never smokers with exclusion of the first year of
follow-up in the BMI range between 25 and 49.9)[14] and the Prospective Studies
Collaboration (HR=1.32, 95% CI: 1.28 to 1.36 for never smokers)[2] may be due to
differences in the number of studies and subjects included, but may also be because these
pooled analyses had access to the original data from each study and restricted the linear dose-

response analysis in two ranges, between 15-25 and between 25 and 50, while in the current
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linear dose-response analysis we used the reference category as reported in each publication
which meant the BMI range would go lower as most of the studies had midpoints for the
reference category between BMI 20 and 22, the part of the curve where the dose-response

relationship was less steep.

Limitations of the study

Our meta-analysis has some limitations that need to be mentioned. As a meta-analysis
of observational studies, confounding by unmeasured or imperfectly measured risk factors
could have influenced the results. Smoking is a strong risk factor for premature mortality and
several specific causes of death.[116, 117] A recent comprehensive analysis in the Million
Women’s Study reported increased risk from 23 specific causes of death among current
smokers compared to never smokers,[116] while a pooled analysis of 5 American cohort
studies with >1 million participants reported increased risk of 35 and 41 specific causes of
death in men and women, respectively.[117] At the same time smoking is associated with
reduced body weight, leading to a lower BMI.[118, 240] The adverse effects of smoking are
so strong that conventional multivariate adjustment is not sufficient to remove the
confounding effects of smoking on the relationship between BMI and several cancers (mouth,
esophagus, larynx, lung, and possibly pancreas, gallbladder, and liver) [5, 241-243] and
several specific causes of death (most notably chronic obstructive pulmonary disease and
pneumonia),[ 12, 244] and this is also likely to be the case for all-cause mortality. Further in
support of this argument is the observation that the conditions most strongly associated with
smoking (cancer of the lung, upper aerodigestive tract, and other respiratory diseases)[116,
117] also are the conditions for which the BMI-disease association shows the largest

difference in risk estimates when analyses are restricted to never smokers.[8, 241, 243]
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Therefore it is necessary to restrict the analysis to never smokers to obtain valid results. The
differences in the shape of the dose-response relationship between BMI and mortality between
smokers and never smokers as well as the stronger risk estimates among studies with more
comprehensive adjustment for smoking (smoking status, cigarettes per day, time since
quitting) observed in this analysis provide further support that smoking is a powerful
confounder of the relationship between adiposity and mortality. Other confounding factors
may also have influenced the results, however, in the analysis of never smokers the results
persisted among studies that adjusted for age, education, alcohol, physical activity, height,
dietary pattern, fat intake and fruit and vegetables, although few studies adjusted for dietary
factors, suggesting that at least these confounders do not explain the association between BMI
and mortality. In addition, it is possible that the increased risk observed in the underweight
BMI range may be attenuated by physical activity or a generally healthy lifestyle,[14, 159] but
we were not able to investigate potential interactions between BMI and physical activity or
dietary factors in relation to all-cause mortality as few studies reported such results. Although
BMI is an imperfect measure of body fatness as it does not distinguish between lean mass and
fat mass, it is highly correlated with measures of body fat in most subjects[245, 246] and has
been shown to be predictive of a number of chronic diseases.[8, 12, 247] BMI may be a less
reliable marker of adiposity in the elderly as the prevalence of chronic disease (and associated
weight loss) increases with age, and because of loss of muscle mass due to the aging
process.[248] This might explain the weaker association observed between BMI and mortality
in older compared to younger subjects and these findings are consistent with several previous
studies as well,[ 14, 17, 94, 107] however, because of higher death rates absolute risks are
much greater in older subjects.[249] A pooled analysis [250] and a meta-analysis [251] and
the European Prospective Investigation into Cancer and Nutrition study [20] reported linear

increases in risk of mortality with greater waist circumference and waist-to-hip ratio, even
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among older subjects[20] and within the normal BMI range,[20, 250] thus incorporating waist

measures may have additional clinical relevance for risk assessment.

The results were slightly stronger when the analysis was restricted to healthy never
smokers (without prevalent disease at baseline), but the increased risk in the subjects with a
low BMI persisted in these analyses. Nevertheless, residual confounding is still possible as an
explanation for the increased risk with a low BMI because most studies excluded only
participants with prevalent cardiovascular disease and cancer, and only 5 of the 26 studies
additionally excluded subjects with respiratory disease. In the NCI Cohort Consortium the
effect of exclusion of participants with prevalent disease on the BMI and mortality association
was more pronounced in men and for heart disease rather than cancer, stroke or respiratory
disease.[ 14] However, confounding by undiagnosed disease is still a possibility as weight loss
may precede the diagnosis of some neurological and respiratory diseases by as much as 10-15
years,[2, 34, 252, 253] and because most of the studies only excluded the first 1, 2 or 3 years
of follow-up. In a further subgroup analysis stratified by duration of follow-up we found that
the increased risk among subjects with a BMI of 20 disappeared and in underweight subjects
was substantially attenuated and the increased risk in overweight and obese subjects was
strengthened among studies with >20 or >25 years of follow-up. This is in line with the results
from the NCI Cohort Consortium where the increased risk among subjects with a BMI
between 18.5-19.9 disappeared and that of the underweight subjects was greatly reduced in
the subgroup with 15 or more years of follow-up,[ 14] while the positive association with
higher BMI was strengthened with a longer duration of follow-up. This suggests that weight
loss due to pre-diagnostic disease may explain the elevated risk we observed in the low-
normal weight and underweight BMI ranges. However, another potential explanation might
be if the subjects gained weight over time, as some underweight subjects might become

normal weight and the obese even more obese over the follow-up period. It has been shown
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that disease-associated weight loss prior to baseline is associated with increased mortality
risk[254] and that in subjects with stable BMI there was a linear increase in risk of mortality,
while in subjects that previously experienced weight loss (likely because of chronic illness)
there was a more U-shaped association between BMI and mortality.[255] Any further large-
scale cohort studies or pooled analyses should investigate these issues further by incorporating

repeated anthropometric assessments during follow-up.

Another limitation is that the number of studies which conducted analyses stratified by
smoking status was small compared to the total number of studies (53 out of 228 studies).
However, many of the studies which provided results for never smokers were very large, and
accounted for 68% of the total participants and 63% of the total deaths in this meta-analysis
(2,372,930 deaths and 20,542,502 participants out of a total of >3,744,722 deaths among
30,233,329 participants), thus most likely the results for never smokers would not have been
dramatically different if all studies had reported such data. The analyses of healthy never
smokers and healthy never smokers with exclusion of early follow-up had a more limited
number of studies included (26 and 11, respectively) and may therefore be less representative
of all the studies included, but still included a larger number of deaths and participants among

healthy never smokers than previous pooled analyses.[2, 14]

Measurement errors in the assessment of height and weight may have influenced the
results. Most validation studies have found high correlations between self-reported and
measured height and weight,[256-258] although some under-reporting of weight and over-
reporting of height may occur. When studies were stratified by whether weight and height was
measured or self-reported the summary RR was slightly weaker among studies using
measured compared to studies using self-reported data, however, there was no significant
heterogeneity between these subgroups. Height, weight, smoking status, and other covariates

were measured only at baseline and changes in these factors may have occurred during
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follow-up, but we were not able to take such changes into account because most studies

lacked such data.

One final limitation is that we because of resource-constraints only included English-
language publications. However, we assume that most of the large-scale and well-conducted
cohort studies of importance will have been published in English-language journals. Given the
large number of studies included in the present analysis any additional studies published in
non-English journals would have to be very large and/or have a substantially different result
than the present cohort studies to change any of the results meaningfully, but we consider this

possibility less likely.

Strengths of the study

Our meta-analysis has several strengths. Since we used fractional polynomial models
for the analyses we were able to include a larger number of studies with a much larger number
of deaths and participants than previously with >3.74 million deaths among >30.2 million
participants in 228 studies which is almost 14 times the number of deaths and >10 times the
number of participants and more than twice the number of studies as compared to the meta-
analysis by Flegal et al[26]. In the analysis of never smokers, there were >738000 deaths
among >9.97 million participants, among healthy never smokers there were >74,464 deaths
among 727,687 participants, and among healthy never smokers with exclusion of early
follow-up there were 88,860 deaths among 1,192,443 participants, which compares
favourably with the 35369 deaths and 687,590 healthy never smokers (first <1 year of follow-
up excluded) in the NCI Cohort Consortium.[14] The fractional polynomial method has the
advantage that studies are not required to use the exact same cut-off points when analyzing

BMI, thus we were able to include important studies that were previously excluded.[26] We
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conducted analyses stratified by smoking status, prevalent disease and exclusion of early
follow-up to investigate the potential impact of residual confounding from smoking, prevalent
and undiagnosed disease. Important differences were observed between studies among never
smokers and those among former, current and ever smokers with a more J-shaped curve for
never smokers, while there was a U-shaped curve among smokers, suggesting that smoking
may have influenced previous results that showed inverse associations in the overweight
range. In addition, we stratified the analyses by duration of follow-up to clarify the potential
influence of confounding by illness due to pre-diagnostic weight loss and found large
differences in the shape of the dose-response relationship with different durations of follow-
up, with more U-shaped associations with shorter follow-up and J-shaped associations with
longer follow-up. We conducted a number of subgroup analyses by study characteristics,
study quality scores and adjustment for confounding and mediating factors and the findings
persisted in sensitivity analyses excluding one study at a time, suggesting that no individual

study explained the results.

Mechanisms

Several potential mechanisms could explain an association between body mass index
and premature mortality risk. Adiposity is an established risk factor for cardiovascular disease
(coronary heart disease, stroke) and increases risk through increased cholesterol and
triglyceride concentrations, elevated blood pressure, low-grade inflammation, and insulin
resistance.[2] Overweight and obesity is the strongest established risk factor for type 2
diabetes,[3] which is associated with a 2-3 fold increase in mortality risk.[259] Adiposity is an
established risk factor for at least ten different cancers, including cancers of the esophagus

(adenocarcinoma), liver, gallbladder, colorectum, pancreas, kidney, prostate (advanced cancer
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only), breast (post-menopausal), endometrium, and ovaries,[4, 6-8] and there is some
evidence to suggest an association with several other cancers, including thyroid cancer,
leukemia, multiple myeloma and lymphomas [8] as well as with a worse survival after cancer
diagnosis.[260, 261] A wide range of mechanisms may explain the association with these
cancers, including hormonal effects of adipose tissue, insulin resistance, inflammation, effects
on predisposing conditions such as gastro-esophageal reflux disease [262], Barrett’s
esophagus [263], gallbladder disease,[9] and colorectal adenomas,[264] and through effects
on the immune system.[265] There is also evidence for an association between adiposity and a
wide range of other chronic disease outcomes, which also may lead to complications and
death.[10-13] On the other hand there is some indication that underweight may increase the
risk of chronic pulmonary disease and other respiratory diseases[2, 18, 20, 266], however,
reverse causality and confounding might at least partly explain these findings as weight loss
may be an indicator of progressive chronic obstructive pulmonary disease and because
smoking is so strongly related to these conditions.[267] For several outcomes, including
coronary heart disease, hypertension, hypercholesterolemia, type 2 diabetes, gallstones, gout,
colon, and endometrial cancer there is evidence of increased risk even within the high end of
the normal BMI range[7, 9, 10, 247], and this might explain the slightly increased all-cause
mortality risk observed among never smokers even at a BMI of 24-25 in the current meta-

analysis, when restricted to studies with >20 or >25 years follow-up.

Policy implications and future research

The current analysis provide strong evidence that overweight and obesity increases the
risk of all-cause mortality and therefore reinforces previous concerns regarding the adverse

health effects of excess weight. Previous recommendations regarding body weight for
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prevention of chronic diseases such as cancer and cardiovascular disease have recommended a
BMI within the normal BMI range 18.5-24.9 as defined by the World Health
Organisation.[120] Some recommendations stated that it would be best to stay as lean as
possible within the normal range, as there is evidence of increased risk of cardiovascular
disease, cancer, diabetes, and some other diseases even within the high normal BMI range
(BMI of 22-24.9).[4, 9, 10, 247] The current results support these recommendations, but
suggest that the lowest mortality is observed with a BMI of 22-24 (depending on whether
prevalent disease is excluded or not), although we cannot entirely rule out the possibility that
this might be a slight overestimate if the increased risk observed among subjects with a BMI
of 20 is non-causal, as indicated by the studies with longer durations of follow-up. Any
further studies should investigate in more detail the association between BMI and other
adiposity measures and specific causes of death, including less common diseases contributing
to all-cause mortality, and take into account the important methodological issues that have

been highlighted in the current meta-analysis.

Conclusions

In conclusion, both overweight and obesity increases the risk of all-cause mortality
with a J-shaped dose-response relationship, and the nadir of the dose-response curve appears
to be in the BMI range of 23 to 24 among never smokers, 22-23 among healthy never
smokers, but with longer duration of follow-up the nadir of the dose-response curve is in the
BMI range of 20 to 22. There is some evidence of increased mortality in underweight
subjects, but we cannot exclude the possibility that this partly could be due to residual

confounding from pre-diagnostic disease. Lack of exclusion of ever smokers, persons with
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prevalent disease and early follow-up and inclusion of studies with lower study quality may

bias the associations between BMI and mortality towards a more U-shaped association.
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Table 1: Key characteristics of the studies, analysis of never smokers and all participants

Never smokers All participants
Number of studies (risk estimates) 53 (44) 228 (198)
Number of deaths >738,144 >3,744,722
Number of participants >9,981,558 30,233,329
Geographic location, n studies (n, risk estimates)
North America 22 (20) 70 (67)
South America 0(0) 3(3)
Europe 18 (11) 96 (69)
Australia 2(2) 909
Asia 11(11) 49 (49)
Pacific 0 (0) 1(1)
Study size, n studies (n, risk estimates)
<1000 2(2) 15 (12)
1000-<10000 13 (13) 92 (90)
10000-<100000 20 (18) 89 (71)
100000-<1000000 14 (7) 20 (20)
>1000000 1(1) 12 (5)
Missing 3(3) 0(0)

Minimum, maximum

441, 7436748

162, 12832637

Mean, median

243453, 20346

152694, 8876

Duration of follow-up

Minimum, maximum (years)

3.9,35

2,42

Mean, median (years)

14.2, 12

13.8, 12
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Table 2: Body mass index and mortality, never smokers, healthy never smokers, all participants, and in smokers, relative risk estimates are from
the nonlinear dose-response analysis

©CoO~NOUTA,WNPE

Never smokers Healthy never smokers | All participants Current smokers Former smokers Ever smokers
N 44 26 198 18 15 24
BMI | RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI)
15 2.01(1.80to0 2.24) | 1.48 (1.32to 1.65) 2.24(2.15t02.34) |2.61(2.27t02.99) |(16.25) (16.25)
16 1.66 (1.51 to 1.83) | 1.31 (1.19 to 1.44) 1.83(1.77to 1.91) |2.08 (1.84t02.34) |2.15(1.91t02.42) | 1.81(1.66to 1.97)
17.5 1.35(1.25t0 1.45) | 1.15(1.07 to 1.24) 1.47(1.43t0 1.51) | 1.61(1.46t0 1.76) | 1.68 (1.53to 1.84) | 1.50 (1.40 to 1.60)
20 1.10 (1.05to 1.14) | 1.03 (0.99 to 1.07) 1.15(1.13t0 1.17) | 1.19(1.13t0 1.25) | 1.20(1.14to 1.26) | 1.16 (1.12 to 1.20)
22 1.01 (1.00 to 1.03) | 1.00 (0.99 to 1.01) 1.03 (1.02to 1.04) | 1.04 (1.02to 1.06) | 1.04 (1.03 to 1.06) | 1.04 (1.02 to 1.05)
23 1.00 1.00 1.00 1.00 1.00 1.00
24 1.00 (0.98 to 1.01) | 1.01 (1.00 to 1.02) 0.98 (0.97 t0 0.99) | 0.97 (0.96 t0 0.99) | 0.98 (0.96 to0 0.99) | 0.98 (0.97 to 0.99)
25 1.01 (0.98 to 1.03) | 1.03 (1.00 to 1.06) 0.97 (0.96 t0 0.98) | 0.96 (0.93 to 1.00) | 0.97 (0.94 to 1.00) | 0.97 (0.94 to 0.99)
27.5 1.07 (1.01 to 1.14) | 1.11 (1.05 to 1.18) 0.98 (0.96 to 1.01) | 0.99 (0.92 to 1.06) | 1.00 (0.93 to 1.08) | 0.98 (0.93 to 1.04)
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30

1.20 (1.09 to 1.32)

1.24 (1.14 to 1.36)

1.04 (1.00 to 1.08)

1.08 (0.96 to 1.21)

1.11 (0.99 to 1.24)

1.05 (0.96 to 1.14)

32.5

1.39 (1.22 to 1.58)

1.42 (1.26 to 1.60)

1.14 (1.09 to 1.20)

1.24 (1.06 to 1.45)

1.28 (1.10 to 1.49)

1.15 (1.02 to 1.30)

©CoO~NOUTA,WNPE

10 35 1.65 (1.40 to 1.94) | 1.66 (1.43 to 1.94) 1.29(1.21to 1.37) | 1.48 (1.21 t0 1.80) | 1.54 (1.27 to 1.87) | 1.31 (1.13 to 1.52)

13 37.5 |2.02(1.66to 2.46) | 1.98 (1.64 to 2.38) 1.49(1.37to 1.61) | 1.82(1.43t02.32) | 1.91(1.51t02.41) | 1.51(1.27to 1.81)

15 40 2.50 (1.98 t0 3.15) | 2.37 (1.91 t0 2.95) 1.74 (159 t0 1.91) | 2.32(1.74 t0 3.08) | 2.44 (1.85t0 3.20) | 1.79 (1.45 to 2.21)

18 425 |3.16(242t04.12) |2.88(2.24 t0 3.69) 2.07 (1.86t02.30) | 3.03 (2.18 t0 4.20) | 3.15 (2.30 t0 4.32) | 2.14 (1.68 to 2.73)

20 45 402 (2.98 t0 5.43) | 3.54 (2.67 to 4.69) 249 (2.22t02.81) |4.01 (2.77t05.81) | 4.18(2.92t05.97) | 2.61 (1.99 to 3.43)
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Figure legends

Figure 1. Flow-chart of study selection

Figure 2. BMI and total mortality, never smokers, healthy never smokers, all participants,

current, former and ever smokers, nonlinear dose-response analysis

Figure 3. BMI and total mortality, never smokers, stratified by duration of follow-up,

nonlinear dose-response analysis

Figure 4. BMI and total mortality, all participants, stratified by duration of follow-up,

nonlinear dose-response analysis
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Print abstract

Study question: To conduct a systematic review and meta-analysis of cohort studies of body

mass index (BMI) and the risk of all-cause mortality.

Methods: PubMed and Embase databases were searched up to September 23" 2015.
Prospective studies that reported adjusted risk estimates of mortalityby >3 categories of BMI
were included. Nonlinear associations were explored using fractional polynomial models. A
total of 230 cohort studies (207 publications) were included, with >738,144 deaths and
>9,976,077 participants among never smokers (53 studies) and >3,744,722 deaths and

30,233,329 participants among all participants (228 studies).

Study answer and limitations: A J-shaped dose-response relationship was observed
between BMI and mortality in never smokers (Pnontinearity<0.0001), and the nadir of the curve
was observed at a BMI of 23-24 in never smokers, 22-23 in healthy never smokers, and at 20-
22 in studies of never smokers with >20 years follow-up. In contrast there was a U-shaped
association between BMI and mortality in analyses with a greater potential for bias including
all participants, smokers, and in studies with a short duration of follow-up (<5 or <10 years).
The main limitation of the study is that the results for never smokers accounted for

approximately 2/3 of the available data.
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What this study adds: In never smokers and healthy never smokers the lowest risk is
observed at a BMI of 23-24 and 22-23, respectively, but when restricting the analysis to

studies with a longer duration of follow-upthe lowest risk is observed with a BMI of 20-22.

Funding:The project was funded by Liaison Committee between the Central Norway
Regional Health Authority (RHA) and the Norwegian University of Science and Technology
(NTNU) and the Imperial College National Institute of Health Research (NIHR) Biomedical

Research Centre (BRC).

Competing interests: All authors declare no conflicts of interest.

Data sharing: No additional data are available.

Figure to accompany the abstract in print issue: Please include Figure 2 with the data in

never smokers and healthy never smokers in the print issue abstract.
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Figure 1. Flow-chart of study selection
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Figure 2. BMI and total mortality, never smokers, healthy never smokers, all participants, and current, former and ever smokers, nonlinear dose-
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Figure 3. BMI and total mortality, never smokers, nonlinear dose-response analysis stratified by duration of follow-up
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Figure 4. BMI and total mortality, all participants, nonlinear dose-response analysis stratified by duration of follow-up
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al, 1987, Canada Survey 1981, 10 4470 women, 19.5-<25.0 1.00 years
?anada Cohort years age 35-79 25.0-<30.0 0.92 (0.75-1.12)
2 follow-up | years: 532/330 30.0-<32.0 0.84 (0.57-1.24)
22 deaths >32.0 1.28 (0.86-1.90)
23 BMI, women <19.5 1.15 (0.64-2.07)
24 19.5-<25.0 1.00
25 25.0-<30.0 1.05 (0.79-1.40)
30.0-<32.0 1.11 (0.79-1.58)
26 >32.0 1.39 (0.98-1.98)
issanen A et | Finnish Mobile 1966-1972 | 22995 men, Measured Prevalent First 2 years BMLI, all <19.0 1.5 (1.28-1.75) Age, region, smoking status
28 1989, Clinic Health — 1981, 12 | age >25 years: cancer, heart of follow-up 19.0-21.9 1.1 (1.01-1.19) and cigarettes per day
Jdnland Examination years 4073 deaths disease or excluded in 22.0-24.9 1.0
30 Survey follow-up diabetes were | sensitivity 25.0-27.9 1.0 (0.93-1.08)
NA never excluded analyses 28.0-30.9 1.0 (0.92-1.09)
31 smokers: 751 31.0-33.9 1.2 (1.10-1.31)
32 deaths >34.0 1.4 (1.15-1.71)
33 BMI, never smokers <19.0 1.8 (0.92-3.52) Age
34 NA former 19.0-21.9 1.2 (0.95-1.52)
35 smokers: 916 22.0-24.9 1.0
36 deaths 25.0-27.9 1.0 (0.84-1.19)
28.0-30.9 1.0 (0.82-1.22)
37 NA current 31.0-33.9 1.3 (1.00-1.70)
38 smokers: 2406 >34.0 1.4 (0.91-2.16)
39 deaths BMI, former smokers <19.0 1.8 (1.02-3.17)
40 19.0-21.9 1.5 (1.20-1.88)
" 22.0-24.9 1.2 (1.01-1.43)
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5 25.0-27.9 1.2(1.01-1.42)
6 28.0-30.9 1.2 (1.00-1.44)
7 31.0-33.9 1.5 (1.18-1.90)
>34.0 1.7 (1.15-2.51)
8 BMI, current smokers >15 <19.0 2.3 (1.76-3.01)
9 cigarettes per day 19.0-21.9 2.0 (1.70-2.36)
10 22.0-24.9 1.7 (1.45-1.99)
11 25.0-27.9 1.5 (1.26-1.78)
12 28.0-30.9 1.8 (1.47-2.21)
31.0-33.9 1.8 (1.32-2.46)
13 >34.0 3.2(2.17-4.72)
14 BMI, current smokers, >15 <19.0 3.6 (2.74-4.73)
15 cigarettes per day 19.0-21.9 2.0 (1.68-2.38)
16 22.0-24.9 2.1(1.80-2.45)
17 25.0-27.9 1.9 (1.61-2.24)
28.0-30.9 2.6 (2.16-3.13)
18 31.0-33.9 2.6 (1.97-3.43)
19 >34.0 2.0 (1.28-3.13)
28)ssanen A et | Finnish Mobile 1966-1972 | 17519 women, | Measured Prevalent Stratified BMLI, all 1 1.4 (1.1-1.7) Age, region, smoking status
24, 1991, Clinic Health - 1981, 12 age 25-79 heart disease analyses by 2 1.0
Jnland Examination years years: 898 or cancer <7 and >7 3 1.2 (1.0-1.5)
23 Survey follow-up deaths excluded years of 4 1.3 (1.1-1.7)
follow-up 5 1.5 (1.2-1.8)
24 14011 never BMI, never smokers 1 1.5(1.2-1.9) Age, region
25 smokers: 746 2 1.0
26 deaths 3 1.3 (1.0-1.6)
27 4 1.4 (1.1-1.8)
28 719 former 5 1.6 (1.2-2.0)
smokers: 24 BMI, former smokers 1 1.9 (0.3-11.6)
29 deaths 2 1.0
30 3 3.5(0.7-16.8)
31 2765 current 4 4.0 (0.9-19.1)
32 smokers: 128 5 2.5(0.4-13.6)
33 deaths BMI, current smokers 1 0.9 (0.6-1.4)
2 1.0
34 3 0.9 (0.5-1.6)
35 4 0.9 (0.5-1.6)
36 5 1.1 (0.6-2.0)
Fjo SCetal, Shatin New 1985 - 1054 men and | Measured No No BMI <20 1.6 (1.0-2.5) Age, sex, residence, marital
91, Hong Town 1987, 2 women, age 20-24 1.0 status, smoking status,
§§>ng years >70 years: 89 >25 0.8 (0.3-1.7) difficulties of daily living,
follow-up deaths health compared to others
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Hee M et al, Harvard Alumni | 1962-66— | 19297 men, Self- Excluded Stratified by BM], all <22.5 1.00 Age, smoking status, physical
61993, USA Health Study 1988, 27 mean age 46.6 | reported prevalent follow-up 22.5-<23.5 0.99 (0.89-1.20) activity
7 years years: 4370 coronary heart | period and 23.5-<24.5 0.95 (0.87-1.05)
follow-up deaths disease, stroke | first 5 years 24.5-<26.0 1.01 (0.91-1.10)
8 and cancer excluded in >26.0 1.18 (1.08-1.28)
9 3965 never sensitivity BMI, never smokers, <22.5 1.00
10 smokers: 578 analyses excluding first 5 years of 22.5-<23.5 1.23
11 deaths follow-up 23.5-<24.5 1.06
12 24.5-<26.0 1.27
6199 former >26.0 1.67 (1.29-2.17)
13 smokers: 1398 BMLI, never smokers <22.5 1.00
14 deaths 225-<23.5 1.20
15 23.5-<24.5 1.05
16 9133 current 24.5-<26.0 1.21
17 smokers: 2394 >26.0 1.57 (1.23-2.00)
deaths BMI, former smokers <22.5 1.00
18 22.5-<23.5 1.08
19 235-<24.5 1.10
20 24.5-<26.0 1.05
21 >26.0 1.25 (1.06-1.47)
22 BMI, current smokers <22.5 1.00
22.5-<23.5 0.91
23 23.5-<24.5 0.87 (0.77-0.98)
24 24.5-<26.0 0.96
25 >26.0 1.06 (0.94-1.19)
Zeornitzer M Belgian Bank 1964-1965 | 1227 men, age | Measured Subjects with | No BMI <234 1.00 Age
xpal, 1993, Study -NA, 25 40-59 years: coronary heart 23.4-26.0 0.86 (0.79-1.02)
2%elgium years 453 deaths disease were >26.0 1.02 (0.88-1.23)
- follow-up excluded
“Sbrkin JD et Adventist 1960 — 8828 men, age | Self- No No BMI <223 0.86 (0.78-0.95) Age
30, 1994, USA Mortality Study | 1985, 15 30-89 years: reported 22.4-24.2 0.86 (0.77-0.95)
31 years 3444 deaths 24.3-25.7 0.88 (0.79-0.98)
32 follow-up 25.8-27.5 0.88 (0.80-0.98)
22 >27.5 1.00
§orrish Aet The Auckland 1982-1991, | 1029 men, age | Measured No No BMI <22.9 1.00 Age, smoking status, alcohol,
1995, New | Risk Factor 9 years 35-64 years: 22.9-25.6 1.14 (0.66-1.95) SES
aland Study follow-up 96 deaths >25.6 1.59 (0.94-2.66)
IBanson RL et | Gila River 1965-1990, | 814 diabetic Measured No No BMI, no diabetes <25 1.5 (1.0-2.2) Age, sex, smoking status
3if, 1995, USA | Indian 8.1 years and 1814 25-30 1.0 (0.7-1.5)
38 Community follow-up nondiabetic 30-35 1.0
39 participants, 35-40 1.2 (0.8-1.9)
age >20 years: >40 1.9 (1.2-3.1)
40 570 deaths BMI, with diabetes <25 1.4 (1.0-2.1)
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5 25-30 1.2(0.9-1.7)
6 30-35 1.0
7 35-40 1.3(0.8-2.3)
a >40 2.1(1.0-4.5)
Keidell JC et The 1974-80— | 48287 men Measured No First 5 years BMI, men <18.5 2.60 (1.75-3.86) Age
gal, 1996, Consultation 1993, 12 and women, of follow-up 18.5-24.99 1.00
IQetherlands Bureau Project years age 30-54 excluded in 25.0-26.99 0.89 (0.74-1.07)
11 on follow-up years: 1319 sensitivity 27.0-29.99 1.12 (0.92-1.36)
12 Cardiovascular deaths analyses >30.0 1.47 (1.09-1.98)
13 Diseases (partly BMI, women <18.5 1.13 (0.68-1.87)
reported 18.5-24.99 1.00
14 results) 25.0-26.99 0.81 (0.61-1.06)
15 27.0-29.99 1.12 (0.84-1.47)
16 >30.0 1.08 (0.74-1.45)
1Hodge AM et | Nauru, Fiji 1980/1982 | 1400 Measured No No BMI, Nauru, men <29.0 1.4 (0.8-2.5) Age, diabetes, smoking status
1996, - Micronesian 29.0-32.5 1.2 (0.7-2.0)
ﬁauru, Fiji 1991/1992, | Nauruans 32.6-36.3 1.2 (0.7-2.2)
10/11 1279 >36.4 1.0
20 years Melanesian BMI, Melanesian Fijians, <233 1.1 (0.6-1.8)
21 follow-up | Fijians men 23.3-25.2 0.8 (0.4-1.4)
22 And 1182 25.3-27.8 1.0 (0.6-1.6)
23 Indian Fijians, >27.9 1.0
age >20 years: BMLI, Indian Fijians, men <19.7 1.3 (0.7-2.4)
24 209 deaths 19.7-222 0.9 (0.4-1.9)
25 173 deaths 22.3-25.2 1.1 (0.6-1.9)
26 129 deaths >253 1.0
27 BMI, Nauru, women <29.5 0.8 (0.4-1.6)
28 29.5-34.4 0.8 (0.4-1.6)
29 34.5-39.4 0.8 (0.4-1.6)
>39.5 1.0
30 BMI, Melanesian Fijians, <23.7 2.7(1.4-5.4)
31 women 23.7-27.0 0.8 (0.3-1.8)
32 27.1-30.8 1.4 (0.7-2.8)
33 >30.9 1.0
BMLI, Indian Fijians, women <19.6 1.6 (0.7-3.9)
34 19.6-23.1 2.0 (1.0-42)
35 23.1-27.2 0.7 (0.3-1.6)
36 >27.2 1.0
FGhyouPHet | Honolulu Heart 1965-1968 | 8006 Japanese | Measured No No BMI <21.21 1.13 (1.03-1.24) Age, alcohol, smoking — pack
3’%, 1997, USA | Program —1991,22 | American 21.21-23.00 0.98 (0.88-1.09) years
years man, age 45- 23.01-24.60 1.00
39 follow-up 68 years: 2667 24.61-26.30 1.01 (0.91-1.12)
40 deaths >26.31 1.29 (1.17-1.42)
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S indsted KD Adventist 1960 — 12576 white Self- Prevalent No BM], year 1-8, age 30-54 <21.3 1.00 Age, alcohol, education,
Getal, 1997, Mortality Study 1985, 26 never smoking | reported heart disease, years 21.3-22.9 0.79 (0.44-1.40) marital status, dietary pattern
AJSA years women, age stroke, and 23.0-24.8 0.56 (0.30-1.06)
8 follow-up 30-74 years: cancer, 24.9-27.4 0.87 (0.48-1.58)
3280 deaths unstable >27.4 1.14 (0.64-2.03)
9 weight, and BMLI, year 9-14 <21.3 1.00
10 severe 21.3-22.9 0.84 (0.42-1.68)
11 physical 23.0-24.8 0.86 (0.43-1.72)
12 complaints 24.9-27.4 1.23 (0.63-2.38)
(chest pain, >27.4 1.81 (0.96-3.41)
13 shortness of BM]I, year, 15-26 <21.3 1.00
14 breath, 21.3-22.9 0.69 (0.48-0.99)
15 fatigue, loss 23.0-24.8 0.87 (0.62-1.23)
16 of appetite, 24.9-27.4 0.98 (0.69-1.39)
17 blood in stool, >27.4 1.64 (1.19-2.26)
18 blood in urine, BM]I, year 1-8, age 55-74 <21.3 1.00
19 lump or years 21.3-22.9 0.81 (0.59-1.12)
thickening in 23.0-24.8 0.50 (0.36-0.70)
20 breast, 24.9-27.4 0.66 (0.49-0.89)
21 unusual >27.4 1.07 (0.82-1.40%)
22 discharge BMI, year 9-14 <213 1.00
23 from breast, 21.3-229 0.93 (0.69-1.27)
unusual 23.0-24.8 0.84 (0.63-1.12)
24 bleeding from 24.9-27.4 1.02 (0.78-1.33)
25 vagina) >27.4 1.34 (1.04-1.74)
26 excluded in BM], year, 15-26 <21.3 1.00
27 sensitivity 21.3-22.9 1.11 (0.91-1.36)
analyses 23.0-24.8 1.13 (0.93-1.36)
28 24.9-274 1.12 (0.93-1.33)
29 >27.4 1.29 (1.08-1.54)
30 No major BMI, year 1-8, age 30-54 <21.3 1.00
31 chronic years 21.3-22.9 0.79 (0.33-1.90)
32 disease or 23.0-24.8 0.81 (0.33-1.98)
33 sever physical 24.9-27.4 1.13(0.47-2.72)
complaints at >27.4 1.37 (0.57-3.31)
34 baseline and BMI, year 9-14 <213 1.00
35 stable weight 21.3-22.9 1.10 (0.39-3.22)
36 23.0-24.8 1.23 (0.42-3.59)
37 24.9-27.4 2.81(1.07-7.38)
38 >27.4 4.02 (1.54-10.5)
BM]I, year, 15-26 <21.3 1.00
39 21.3-22.9 0.67 (0.42-1.07)
40 23.0-24.8 0.90 (0.58-1.41)
41
42
43
44
45
46 https://mc.manuscriptcentral.com/bmj
47
48

10




Page 109 of 239 BMJ
1
2
3
4
5 24.9-274 0.95 (0.60-1.50)
6 >27.4 1.62 (1.06-2.49)
7 BM], year 1-8, age 55-74 <213 1.00
years 21.3-22.9 0.84 (0.49-1.46)
8 23.0-24.8 0.47 (0.27-0.84)
9 24.9-27.4 0.86 (0.53-1.41)
10 >27.4 1.18 (0.74-1.88)
11 BM]I, year 9-14 <213 1.00
12 21.3-22.9 0.99 (0.65-1.52)
23.0-24.8 0.87 (0.58-1.30)
13 24.9-274 1.22 (0.83-1.77)
14 >27.4 1.24 (0.85-1.82)
15 BMI, year, 15-26 <213 1.00
16 21.3-22.9 1.14 (0.88-1.47)
17 23.0-24.8 1.16 (0.91-1.47)
18 24.9-274 1.11 (0.88-1.41)
>27.4 1.35 (1.16-1.71)
Indsted KD | Adventist 1960-1985, | 5062 never- Self- No Analyses BMI, age 30-54 years, years 14.3-22.5 0.72 (0.30-1.72) Age
20al, 1998, Mortality Study | 26 years smoking men, | reported stratified by 1-8 22.6-27.4 1.00
24SA follow-up age 30-74 duration of 27.5-43.9 0.50 (0.21-1.20)
22 years: 1034 follow-up BMI, age 55-74 years 14.3-22.5 1.03 (0.74-1.43)
23 deaths 22.6-27.4 1.00
27.5-43.9 0.78 (0.54-1.14)
24 BML, age 30-54 years, years | 14.3-22.5 1.60 (0.85-3.00)
25 9-14 22.6-27.4 1.00
26 27.5-43.9 1.36 (0.75-2.47)
27 BMI, age 55-74 years 14.3-22.5 0.71 (0.51-1.00)
28 22.6-27.4 1.00
27.5-43.9 1.23 (0.93-1.65)
29 BML, age 30-54 years, years | 14.3-22.5 0.86 (0.57-1.29)
30 15-26 22.6-27.4 1.00
31 27.5-43.9 1.67 (1.24-2.25)
32 BMLI, age 55-74 years 14.3-22.5 0.77 (0.61-0.98)
33 22.6-27.4 1.00
- 27.5-43.9 1.10 (0.89-1.36)
HNaskarinec G | Hawaii 1975-1980 | 27678 men Self- Prevalent No BMI, men <19.6 1.33 (1.15-1.53) Age, ethnicity, years of
%al, 1998, Household — 1994, and women, reported cancers 19.6-21.3 1.11 (0.99-1.26) schooling, alcohol, smoking
365A Survey ~16.5 age >30 years: excluded 21.4-24.8 1.00 status and packs per day
37 years 5011 deaths 24.9-29.2 1.08 (0.99-1.18)
33 follow-up 29.3-32.5 1.45(1.23-1.72)
>32.6 1.63 (1.32-2.02)
39 BMI, women <185 1.42 (1.22-1.66)
40 18.5-19.9 1.00
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5 20.0-23.6 1.04 (0.93-1.17)
6 23.7-30.3 1.21 (1.08-1.36)
7 30.4-35.9 1.52 (1.29-1.78)
o >36.0 1.88 (1.50-2.35)
Nuan IM et Shanghai Cohort | 1986-1989 | 18244 men, Self- Excluded Sensitivity BMI <18.5 1.16 (0.95-1.42) Age, education, alcohol,
gal, 1998, Study —1995,6.7 | age 45-64 reported prevalent analyses 18.5-<21.0 1.06 (0.91-1.22) smoking status, cigarettes per
Ichina years years: 1198 cancer stratified by 21.0-<23.5 1.00 day, age at starting smoking
11 follow-up deaths <4 and >4 23.5-<26.0 1.02 (0.87-1.20)
12 years follow- >26.0 1.04 (0.85-1.28)
13 7803 never up BMI, never smokers <18.5 1.73 (1.23-2.42)
smokers: 389 18.5-<21.0 1.09 (0.82-1.44)

14 deaths 21.0-<23.5 1.00
15 23.5-<26.0 1.11 (0.84-1.48)
16 10441 ever >26.0 1.48 (1.08-2.03)
17 smokers: 809 BMI, ever smokers <18.5 0.96 (0.75-1.22)
18 deaths 18.5-<21.0 1.03 (0.87-1.23)

21.0-<23.5 1.00
19 NA current 23.5-<26.0 0.98 (0.80-1.20)
20 smokers: 678 >26.0 0.83 (0.63-1.09)
21 deaths BMI, current smokers <18.5 0.89 (0.68-1.17)
22 18.5-<21.0 1.01 (0.84-1.22)
23 21.0-<23.5 1.00

23.5-<26.0 0.98 (0.78-1.23)
24 >26.0 0.78 (0.56-1.08)
25 BMI, never smokers, <4 years | <18.5 1.86 (1.18-2.93)
26 follow-up 18.5-<21.0 1.04 (0.70-1.55)
27 21.0-<23.5 1.00
28 23.5-<26.0 1.03 (0.69-1.54)

>26.0 1.18 (0.73-1.89)
29 BML, never smokers, >4 years | <18.5 1.58 (0.96-2.62)
30 follow-up 18.5-<21.0 1.13 (0.76-1.69)
31 21.0-<23.5 1.00
32 23.5-<26.0 1.20 (0.80-1.80)
a0 >26.0 1.81 (1.18-2.79)
§ ccareccia F | The Italian Risk | 1978- 32741 men Measured No Two first BMI, men, age 20-44 years, <20 1.00 Age, SBP, serum cholesterol,

lfal, 1998, Factor and Life 1987-NA, and 30305 years of all subjects 20-24 0.80 (0.24-2.60) cigarette smoking

31511y Expectancy 6 years women, age follow-up 25-29 0.69 (0.21-2.28)
36 Pooling Project | follow-up | 20-69 years: were excluded 30-34 0.33(0.07-1.54)
37 1373 deaths in sensitivity >35 0.64 (0.06-6.40)
38 analyses BMI, men, age 45-69 years <20 1.62 (1.10-2.38)

20-24 1.12 (0.97-1.30)
39 25-29 1.00
40 30-34 1.04 (0.86-1.24)
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5 >35 1.30 (0.84-1.99)

6 BMI, women, age 20-44 years | <20 1.83 (0.52-6.39)

7 20-24 1.32(0.56-3.12)
25-29 1.00

8 30-34 1.18 (0.31-4.49)

9 >35 4.42 (1.28-15.28)

10 BMI, women, age 45-69 years | <20 2.47 (1.39-4.37)

11 20-24 1.50 (1.05-2.14)

12 25-29 1.30 (0.93-1.81)
30-34 1.00

13 >35 1.40 (0.88-2.22)

14 BMI, men, age 20-44 years, <20 Model did not

15 smokers excluded 20-24 converge

16 25-29

17 30-34
>35

18 BMI, men, age 45-69 years <20 1.00

19 20-24 0.39 (0.20-0.74)

20 25-29 0.37 (0.20-0.70)

21 30-34 0.42 (0.22-0.81)

22 >35 0.47 (0.20-1.09)

BMI, women, age 20-44 years | <20 4.03 (0.84-19.26)

23 20-24 1.97 (0.61-6.40)

24 25-29 1.00

25 30-34 1.43 (0.26-7.89)

26 >35 6.18 (1.32-29.04)

27 BMI, women, age 45-69 years | <20 2.19 (1.05-4.55)

28 20-24 1.56 (1.04-2.35)
25-29 1.39 (0.96-2.02)

29 30-34 1.00

30 >35 1.61 (0.98-2.66)

31 BMI, men, age 20-44 years, <20 1.00

32 early deaths excluded 20-24 0.42 (0.13-1.47)

33 25-29 0.48 (0.14-1.65)
30-34 0.38 (0.08-1.64)

34 >35 0.73 (0.07-7.34)

35 BMI, men, age 45-69 years <20 1.00

36 20-24 0.73 (0.44-1.22)

37 25-29 0.69 (0.42-1.15)

38 30-34 0.78 (0.46-1.32)
>35 0.95 (0.47-1.94)

39 BMI, women, age 20-44 years | <20 1.97 (0.44-8.85)

40 20-24 1.47 (0.50-4.27)
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5 25-29 1.00
6 30-34 1.20 (0.23-6.24)
7 >35 4.70 (1.06-20.97)
BMI, women, age 45-69 years | <20 2.50 (1.26-4.98)
8 20-24 1.46 (0.95-2.24)
9 25-29 1.37 (0.92-2.03)
10 30-34 1.00
11 >35 1.37 (0.78-2.39)
12 BMI, men, age 20-44 years, <20 Model did not
13 smokers and early deaths 20-24 converge
exluded 25-29
14 30-34
15 >35
16 BMI, men, age 45-69 years <20 1.00
17 20-24 0.31(0.14-0.67)
25-29 0.33 (0.15-0.70)
18 30-34 0.41 (0.19-0.91)
19 >35 0.32 (0.10-0.95)
20 BMI, women, age 20-44 years | <20 7.34 (1.19-48.11)
21 20-24 2.73 (0.55-13.43)
22 25-29 1.00
30-34 1.34 (0.12-14.90)
23 >35 10.14 (1.56-65.91)
24 BMI, women, age 45-69 years | <20 1.92 (0.73-5.04)
25 20-24 1.63 (0.99-2.68)
26 25-29 1.55(0.99-2.44)
27 30-34 1.00
a0 >35 1.75 (0.96-3.19)
“Rosengren A | The Multifactor | 1970-1973 | 6874 men, age | Measured Excluded No BMI <20 1.66 (1.31-2.12) Age, smoking, physical
al, 1999, Primary -1993, 47-55 years: prevalent MI 20-22.5 1.00 activity
Iveden Prevention Trial | 19.7 years | 493 deaths 22.5-25.0 0.95 (0.82-1.10)
31 follow-up 25.0-27.5 1.01 (0.87-1.17)
32 27.5-30.0 1.18 (1.01-1.39)
an >30.0 1.55 (1.29-1.85)
“Allison DB et Framingham 1948-1980, | 5166 men and | Measured No No BMLI, all <23 1.12 (0.90-1.30) Age, sex, smoking status
. 1999, USA | Heart Study ~42 years women, age 23-<25 1.00
5 follow-up 28-62 years: 25-<26 0.96 (0.80-1.10)
36 1964 deaths 26-<27 1.11 (0.90-1.30)
37 27-<28 1.04 (0.90-1.20)
33 28-<29 1.08 (0.90-1.30)
29-<30 1.41 (1.10-1.70)
39 30-35 1.60 (1.40-1.80)
40 >35 1.94 (1.50-2.50)
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5 BMI, nonsmokers <23 1.26 (0.90-1.60)

6 23-<25 1.00

7 25-<26 1.09 (0.80-1.50)
26-<27 1.08 (0.80-1.50)

8 27-<28 1.16 (0.90-1.60)

9 28-<29 1.35 (0.90-1.80)

10 29-<30 1.65 (1.20-2.30)

11 30-35 1.52 (1.20-1.90)

15 >35 1.96 (1.40-2.70)

ilglison DB et | Tecumseh 1959-1960 | 3905 men and | Measured No No BMLI, all <23 1.20 (0.90-1.50) Age, sex, smoking status

al, 1999, USA | Community - 1985, women, age 23-<25 1.00

14 Health Study ~25.5 35-69 years: 25-<26 1.18 (0.90-1.60)

15 years 708 deaths 26-<27 0.89 (0.70-1.20)

16 follow-up 27-<28 1.12 (0.80-1.50)

17 28-<29 0.92 (0.60-1.30)

18 29-<30 0.94 (0.60-1.40)
30-35 1.45 (1.10-1.90)

19 >35 1.87 (1.30-2.70)

20 BMI, nonsmokers <23 1.05 (0.70-1.50)

21 23-<25 1.00

22 25-<26 1.17 (0.70-1.80)

23 26-<27 1.14 (0.70-1.90)
27-<28 0.83 (0.50-1.40)

24 28-<29 0.81 (0.50-1.40)

25 29-<30 1.32 (0.70-2.60)

26 30-35 1.60 (1.10-2.40)

57 >35 1.52 (0.90-2.60)

lison DB et | Cancer 1959- 829636 men Self- Prevalent poor | No BMLI, all <23 1.07 (1.00-1.10) Age, sex, smoking status

2% 1999, USA | Prevention 1960-1973, | and women, reported health, 23-<25 1.00

2 Study 1 ~13.5 age >30 years: myocardial 25-<26 1.02 (1.00-1.04)

30 years 124229 deaths infarction, 26-<27 1.06 (1.00-1.10)

31 follow-up stroke, or 27-<28 1.08 (1.00-1.10)

32 314135 never cancer 28-<29 1.14 (1.10-1.20)

33 smokers: NA 29-<30 1.21 (1.20-1.30)
30-35 1.35 (1.30-1.40)

34 >35 1.72 (1.60-1.80)

35 BMI, healthy never smokers <23 1.05 (1.00-1.10)

36 23-<25 1.00

37 25-<26 1.04 (1.00-1.10)

38 26-<27 1.08 (1.00-1.10)
27-<28 1.10 (1.08-1.20)

39 28-<29 1.16 (1.10-1.20)

40 29-<30 1.20 (1.10-1.30)
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5 30-35 1.36 (1.30-1.40)
6 >35 1.76 (1.70-1.80)
7Ostbye Tet Canadian Study 1991 — 9995 men and | NA No No BMI, women <20 1.0 Age, marital status, residence,
%1, 1999, of Health and 1996, 5 women, age 20-24.9 0.6 (0.3-1.2) cognitive impairment,
anada Aging years >65 years: 25.0-26.9 0.4 (0.2-1.0) activities of daily living,

9 follow-up 2975 deaths >27.0 0.3 (0.2-0.7) vision, hearing impairment,
10 BMI, men <20 1.0 Hachinski score, heart
11 20-24.9 0.5 (0.1-1.9) disease, respiratory disease,
12 25.0-26.9 0.4 (0.1-1.7) diabetes, smoking status
10 >27.0 0.3 (0.1-1.2)
JS',ngh PN et Adventist Health | 1976-1988, | 20346 never Self- Prevalent Analyses BMI, women, age 25-54 13.9-20.6 1.2 (0.6-2.6) Age
]azi, 1999, USA | Study 12 years smoking men | reported coronary heart | stratified by years, follow-up 1-6 years 20.7-27.4 1.0
15 follow-up and women, disease, stroke | duration of 27.5-55.0 2.0 (1.0-3.7)
16 age 25-84 or cancer follow-up BMI, women, age 25-54 13.9-20.6 0.6 (0.2-1.2)
17 years: 2364 excluded years, follow-up 7-12 years 20.7-27.4 1.0
18 deaths 27.5-55.0 1.9 (1.2-3.0)

BMI, men, age 25-54 years, 15.0-22.3 2.0 (0.9-4.2)
19 follow-up 1-6 years 224273 1.0
20 27.4-51.7 1.6 (0.7-3.6)
21 BMI, men, age 25-54 years, 15.0-22.3 0.9 (0.5-1.9)
22 follow-up 7-12 years 22.4-27.3 1.0
23 27.4-51.7 1.5 (0.8-2.6)

BMI, women, age 55-84 13.4-20.6 1.6 (1.2-2.1)
24 years, follow-up 1-6 years 20.7-22.4 1.4 (1.1-1.9)
25 22.5-24.2 1.0
26 24.3-274 1.1 (0.9-1.5)
27 27.5-65.6 1.6 (1.2-2.1)
28 BMI, women, age 55-84 13.4-20.6 1.3 (1.1-1.6)

years, follow-up 7-12 years 20.7-22.4 0.9 (0.7-1.2)
29 225242 1.0
30 24.3-27.4 1.1 (0.9-1.3)
31 27.5-65.6 1.5 (1.2-1.8)
32 BMI, men, age 55-84 years, 13.5-22.3 0.9 (0.6-1.4)
33 follow-up 1-6 years 22.4-23.7 1.2 (0.8-1.7)

23.8-25.3 1.0
34 25.4-273 1.0 (0.6-1.4)
35 27.4-40.5 1.2 (0.8-1.8)
36 BMI, men, age 55-84 years, 13.5-22.3 1.3 (1.0-1.9)
37 follow-up 7-12 years 22.4-23.7 1.5 (1.1-2.0)
33 23.8-25.3 1.0
25.4-273 1.2 (0.9-1.7)

39 27.4-40.5 1.8 (1.3-2.5)
40
41
42
43
44
45
46 https://mc.manuscriptcentral.com/bmj
47
48

10




Page 115 of 239 BMJ
1
2
3
4
Stevens J et Cancer 1959-1960 | 57073 men Self- Participants No BMI, women 18.5-24.9 1.00 Age, education, physical
@l, 2000, USA | Prevention -1971- and 240158 reported with heart 25.0-29.9 1.19 (1.17-1.21) activity
7 Study-1 1972, 11 women, never disease, stroke >30.0 1.58 (1.51-1.65)
years smokers, age or cancer were BMI, men 18.5-24.9 1.00
8 follow-up 30-70 years: excluded 25.0-29.9 1.19 (1.13-1.25)
9 9498/24700 >30.0 1.58 (1.48-1.72)
10 deaths (no of
11 deaths from
NEJM
},2, 1998;338:1-7)
“Andersen LB | The Copenhagen | 1976-83 — 13375 women | Measured No No BMI, women <20 1.65 (1.46-1.87) Age, SBP, serum cholesterol,
al, 2000, City Cohort 1994, 13.8 | and 17265 20-25 1.00 TG, smoking status,
IBenmark Study, The years men, age 20- 25.01-27 0.98 (0.59-1.11) education
16 Glostrup follow-up 93 years: 2881 27.01-30 1.10 (0.98-1.23)
17 Population /5668 deaths >30 1.43 (1.28-1.59)
18 studies and the BMI, men <20 1.69 (1.48-1.73)
Copenhagen 20-25 1.00
19 Male Study 25.01-27 0.93 (0.87-1.00)
20 27.01-30 1.06 (0.98-1.13)
21 >30 1.21 (1.11-1.32)
Muik L et al, Health 1986-1996, | 39756 men, Self- Participants Sensitivity BMLI, all <21 1.47 (1.18-1.83) Age, smoking status,
2%900, USA Professionals 10 years age 40-75 reported with prevalent | analyses 21.0-22.9 1.06 (0.91-1.23) cigarettes per day, FH — MI or
Follow-up Study | follow-up years: 1972 myocardial excluding first 23-24.9 1.00 colon cancer before age 60
24 deaths infarction, 4 years of 25-26.9 1.07 (0.94-1.21) years, profession, marital
25 angina, follow-up 27-29.9 1.17 (1.02-1.34) status, height, alcohol,
26 coronary >30 1.50 (1.27-1.77) vitamin A, vitamin E, dietary
27 artery bypass BMI, subjects without weight | <21 1.35 (1.06-1.73) fiber
28 grafting or loss of >10 pounds in the past | 21.0-22.9 1.07 (0.91-1.26)
angioplasty, 5 years, 1986-1996 23-24.9 1.00
29 stroke, 25-26.9 1.06 (0.93-1.22)
30 transient 27-29.9 1.15 (0.99-1.34)
31 cerebral >30 1.53 (1.26-1.82)
32 ischemia, BMI, subjects without weight | <21 1.28 (0.88-1.85)
33 peripheral loss of >10 pounds in the past | 21.0-22.9 0.99 (0.76-1.28)
venous 5 years, 1990-1996 23-24.9 1.00
34 thrombosis, 25-26.9 1.03 (0.83-1.26)
35 intermittent 27-29.9 1.16 (0.92-1.45)
36 claudication, >30 1.49 (1.13-1.96)
37 pulmonary BMI, subjects without weight | <23.0 1.00
38 embolus, loss of >10 pounds in the past | 23-24.9 1.21 (0.88-1.65)
paroxysmal 5 years, age <65 years 25-26.9 1.19 (0.87-1.63)
39 atrial 27-29.9 1.39 (1.00-1.93)
40 tachycardia >30 1.97 (1.36-2.84)
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5 and other BMI, subjects without weight | <23.0 1.00
6 heart-rhythm loss of >10 pounds in the past | 23-24.9 0.69 (0.48-0.99)
7 disturbances, 5 years, age >65 years 25-26.9 0.75 (0.53-1.08)
cancer, 27-29.9 0.83 (0.56-1.23)
8 chronic renal >30 0.85 (0.49-1.46)
9 failure, and
10 chronic
11 pulmonary
192 disease
i]‘%lsom AR et | ITowa Women’s 1986 - 31702 women, | Self- Excluded No BMI <22.80 1.00 Age, education, physical
al, 2000, USA | Health Study 1997, 11- age 55-69 reported prevalent 22.80-24.86 0.76 (0.7-0.9) activity, alcohol, smoking
14 12 years years: 2476 cancer, heart 24.87-27.05 0.74 (0.7-0.8) status, age at Ist live birth,
15 deaths disease, and 27.06-30.20 0.71 (0.6-0.8) estrogen use, vitamin use,
16 diabetes >30.21 0.91 (0.8-1.0) energy, whole grain, fruit and
17 vegetables, fish, red meat,
18 Keys score, high blood
. pressure
Idrtes C et al, Elderly in Rome | 1993-1998, | 162 men and Measured Excluded No BMI 21.0 1.00 Age, sex, education, smoking
2000, Italy 5 years women, age subjects with 21.1-30.0 0.62 (0.30-1.31) status, cognitive function,
21 follow-up >65 years: 53 severe >30 0.57 (0.35-1.42) chronic diseases
29 deaths disability
apanen- Three 1980-1996, | 1090 men and | Self- Subjects with | No BMI, men 20.0-24.9 1.00 Age, employment status,
ﬁiaemi N et al, | Northeastern 16 years 1122 women, | reported BMI <20, or 25.0-29.9 0.87 (0.64-1.19) marital status, perceived
00, Finland | Municipalities in | follow-up age 35-63 disease and >30.0 1.06 (0.67-1.69) health status, smoking status,
25 Finland years: 208/87 symptoms that BMI, women 20.0-24.9 1.00 alcohol
26 deaths prevented 25.0-29.9 0.87 (0.52-1.46)
27 participation >30.0 1.35(0.76-2.41)
28 in Physical
An activity
“fara M et al, Saga Prefecture 1983-1997, | 2121 men, age | Self- No No BMI, men <20 1.00 Age, health status, smoking
00, Japan Japan 14 years 40-69 years: reported 20-<22 0.82 (0.51-1.32) status, physical activity,
follow-up 309 deaths 22-<24 0.80 (0.41-1.59) balance of daily food intake
32 >24 0.54 (0.19-1.54)
33 BMI, women <20 1.00
20-<22 0.56 (0.25-1.25)
34 22-<24 0.86 (0.32-2.32)
35 >4 0.73 (0.16-3.24)
Frawbridge Alameda County | 1965-1994, | 6253 menand | Self- No First year of BMLI, all <18.5 1.84 (1.41-2.39) Age, sex, race/ethnicity,
3WJ etal, Study 31 years women, age reported follow-up 18.5-24.9 1.00 education, chronic bronchitis,
3900, USA follow-up | 21-75 years: excluded 25.0-29.9 0.82 (0.72-0.92) cancer, cigarette smoking,
39 1295 deaths 30.0-34.9 0.80 (0.63-1.01) physical activity
>35.0 1.36 (0.93-2.00)
40 BML, men <18.5 1.40 (0.78-2.50)
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5 18.5-24.9 1.00
6 25.0-29.9 0.77 (0.65-0.91)
7 30.0-34.9 1.09 (0.80-1.50)
>35.0 1.85(0.87-3.93)
8 BMI, women <18.5 2.03 (1.51-2.74)
9 18.5-24.9 1.00
10 25.0-29.9 0.89 (0.74-1.09)
11 30.0-34.9 0.58 (0.41-0.83)
12 >35.0 1.19 (0.75-1.87)
‘\‘?sscher TLS | Seven Countries | 1960-75 7985 men, age | Measured No First 5 years BMI, 1960-75, never smokers | <18.5 2.1(0.8-5.7) Age, study center
et al, 2000, Study 1970-85 40-59 years: of follow-up 18.5-25 1.0
rope 15 years 3777 deaths excluded 25-30 1.3 (0.9-1.7)
follow-up >30 1.8 (1.2-2.8)
16 1870 never BMI, ex-smokers <18.5 2.0 (0.5-8.2)
17 smokers: 222 18.5-25 1.0
18 deaths 25-30 1.0 (0.7-1.3)
>30 1.3 (0.8-2.1)
19 1153 former BMI, current smokers <18.5 2.1(1.5-2.8)
20 smokers: 189 18.5-25 1.0
21 deaths 25-30 0.9 (0.8-1.1)
22 >30 1.0 (0.7-1.4)
23 4550 current BMI, 1970-85, never smokers | <18.5 2.3 (1.0-5.3)
smokers: 936 18.5-25 1.0
24 deaths 25-30 1.0 (0.8-1.2)
25 >30 1.4 (1.0-1.9)
26 BMI, ex-smokers <18.5 2.5(1.3-4.8)
27 18.5-25 1.0
28 25-30 1.1 (0.9-1.4)
>30 1.4 (1.0-1.8)
29 BMI, current smokers <18.5 1.5 (1.1-2.1)
30 18.5-25 1.0
31 25-30 1.0 (0.9-1.1)
292 >30 1.0 (0.8-1.3)
gjsscher TLS | Rotterdam study | 1990-93 — | 6296 men and | Measured No No BMI, men, never smokers <23.1 1.0 (0.5-1.9) Age
et al, 2001, 1998, 5.4 women, age 23.1-24.5 1.0
etherlands years 55-102 years: 24.6-26.1 1.0 (0.5-1.9)
35 follow-up 479 deaths 26.2-27.8 0.9 (0.5-1.8)
36 >279 0.9 (0.4-1.8)
37 2414 never BMI, ex smokers <23.1 1.1 (0.8-1.6)
38 smokers: 372 23.1-24.5 1.0
deaths 24.6-26.1 0.7 (0.5-1.1)
39 26.2-27.8 0.9 (0.6-1.4)
40 2573 former >27.9 0.8 (0.6-1.2)
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5 smokers: 374 BMI, current smokers <23.1 1.3 (0.8-2.1)
6 deaths 23.1-24.5 1.0
7 24.6-26.1 0.8 (0.4-1.3)
1309 current 26.2-27.8 0.9 (0.5-1.6)
8 smokers: 210 >27.9 0.6 (0.3-1.1)
9 deaths BMI, women, never smokers | <23.6 1.0 (0.7-1.5)
10 23.6-<25.5 1.0
11 25.5-<27.5 0.8 (0.5-1.2)
12 27.5-<30.0 0.8 (0.6-1.2)
>30.0 0.8 (0.5-1.1)
13 BMI, ex smokers <23.6 1.3 (0.7-2.3)
14 23.6-<25.5 1.0
15 25.5-<27.5 1.2 (0.6-2.2)
16 27.5-<30.0 1.3(0.7-2.3)
17 >30.0 1.0 (0.5-1.9)
18 BMI, current smokers <23.6 1.7 (0.8-3.7)
23.6-<25.5 1.0
19 25.5-<27.5 1.4 (0.6-3.0)
20 27.5-<30.0 1.0 (0.5-2.4)
21 >30.0 0.9 (04-2.1)
Fgrabowski Longitudinal 1984-1991, | 7048 menand | Self- Prevalent Excluding BMI 17.8 1.46 (1.30-1.64) Age, number of doctor visits,
C et al, Study of Aging 8 years women, age reported cancer, first 2 years of 23.8 1.00 number of hospital bed days,
01, USA follow-up >70 years: diabetes, heart | follow-up in 31.8 0.86 (0.77-0.97) number of short-stay hospital
24 2870 deaths disease sensitivity BMLI, excluding first 2 years 17.8 1.38 (1.20-1.57) episodes, number of
25 excluded in analyses 23.8 1.00 functional limitations,
26 sensitivity 31.8 0.93 (0.82-1.06) residential stability,
27 analyses BMLI, excluding prevalent 17.8 1.40 (1.13-1.74) urbanization, gender, race,
28 cancer, diabetes or heart 23.8 1.00 private health insurance,
disease 31.8 0.67 (0.51-0.88) region of the country, ever in
29 a nursing home, education,
30 self-rated health, lives alone,
31 need for proxy, married,
29 Medicaid
%tzmarzyk Canada Fitness 1981-1993, | 10725 men Measured No Sensitivity BMI <18.5 1.63 (0.93-2.85) Age, smoking status, alcohol
et al, Survey 12.4 years | and women, analysis 18.5-24.9 1.00
01, Canada follow-up age 20-69 excluding first 25.0-29.9 1.16 (0.96-1.39)
35 years: 593 2 years of 30.0-34.9 1.25 (0.96-1.65)
36 deaths follow-up (not >35.0 2.96 (1.39-6.29)
37 reported) BMI, men <18.5 2.29 (1.06-4.93)
33 18.5-24.9 1.00
25.0-29.9 1.08 (0.86-1.36)
39 30.0-34.9 1.00 (0.68-1.47)
40 >35.0 2.52 (0.80-7.99)
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5 BMI, women <18.5 1.24 (0.54-2.83)
6 18.5-24.9 1.00
7 25.0-29.9 1.24 (0.93-1.67)
30.0-34.9 1.59 (1.08-2.34)
8 >35.0 3.13 (1.15-8.52)
Niverthi M et | Life Insurance 1975-1998 | 356926 men NA No No BMI, all <19 1.21 Age, sex, smoking status,
14 2001, USA Applicants —1999,4.7 | and women, 19-21 1.09 duration of follow-up
11 years age 18->60 22-24 1.10
12 follow-up years: 4105 25-27 1.00
13 deaths 28-30 1.13
31-33 1.22
14 >34 1.19
15 BMI, smokers 19-21 1.16
16 22-24 1.22
17 25-27 1.00
28-30 1.11
18 >31 1.32
19 BMI, non-smokers <22 1.16
20 22-24 1.00
21 25-27 1.08
22 28-30 1.01
31-33 1.45
g% >34 148
4%y DK etal, | Geriatric 1971-1981 | 2628 menand | Measured Prevalent Excluding BMI, men 14.0-22.6 1.20 (0.96-1.51) Birth cohort, smoking
201, Sweden | Medicine —NA, 15 women, age cancers were first 5 years in 22.7-24.6 1.07 (0.85-1.34)
26 Department, years 70 years: excluded sensitivity 24.7-26.4 1.00
27 Gothenburg follow-up 781/552 analyses 26.5-28.5 1.01 (0.81-1.26)
28 deaths 28.6-39.2 1.19 (0.95-1.49)
BMI, women 14.1-22.5 1.49 (1.14-1.96)
29 22.6-24.5 1.16 (0.88-1.53)
30 24.6-26.5 1.00
31 26.6-29.2 1.16 (0.88-1.52)
32 29.3-39.8 1.25(0.95-1.64)
33 BMI, men, excluding first 5 14.0-22.6 1.06 (0.79-1.42)
years 22.7-24.6 1.09 (0.82-1.45)
34 24.7-26.4 1.00
35 26.5-28.5 1.07 (0.81-1.42)
36 28.6-39.2 1.22 (0.92-1.60)
37 BMI, women, excluding first 14.1-22.5 1.52 (1.06-2.98)
33 5 years 22.6-24.5 1.35(0.94-1.93)
24.6-26.5 1.00
39 26.6-29.2 1.29 (0.90-1.85)
40 29.3-39.8 1.48 (1.03-2.12)
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5 BMI, men, non-smokers 14.0-22.6 1.15(0.71-1.86)
6 22.7-24.6 1.09 (0.70-1.71)
7 24.7-26.4 1.00
26.5-28.5 0.96 (0.63-1.47)
8 28.6-39.2 1.30 (0.87-1.95)
9 BMI, women, non-smokers 14.1-22.5 1.58 (1.15-2.16)
10 22.6-24.5 1.04 (0.75-1.44)
11 24.6-26.5 1.00
12 26.6-29.2 1.12 (0.82-1.53)
29.3-39.8 1.22 (0.90-1.65)
13 BMI, men, non-smokers, 14.0-22.6 0.91 (0.53-1.58)
14 excluding first 5 years 22.7-24.6 0.80 (0.47-1.35)
15 24.7-26.4 1.00
16 26.5-28.5 0.72 (0.45-1.18)
17 28.6-39.2 1.11 (0.71-1.74)
BMI, women, non-smokers, 14.1-22.5 1.50 (1.03-2.17)
18 excluding first 5 years 22.6-24.5 1.14 (0.79-1.65)
19 24.6-26.5 1.00
20 26.6-29.2 1.24 (0.87-1.77)
21 29.3-39.8 1.42 (1.00-2.00)
oWannamethee | British Regional | 1978-1980 | 7065 men, age | Measured Subjects who | No BMI, non-smokers (includes <22 1.00 Age, social class, alcohol
et al, Heart Study - 1997, 40-59 years: had lost long-term ex-smokers) 22-<24 1.04 (0.71-1.53) intake, physical activity,
01, United 13.8 years | 1457 deaths weight were 24-<26 1.25 (0.87-1.79) FEV1, former
ingdom follow-up excluded in 26-<28 1.02 (0.71-1.48) smoking/number of cigarettes
1709 non- sensitivity >28 1.31 (0.91-1.88) among smokers
26 smokers: 620 analyses BMI, recent ex-smokers <22 1.00
27 deaths 22-<24 0.66 (0.36-1.21)
28 24-<26 0.63 (0.34-1.16)
722 recent ex- 26-<28 0.52 (0.28-0.95)
29 smokers: 199 >28 0.65 (0.36-1.17)
30 deaths BM], current smokers <22 1.00
31 22-<24 0.85(0.65-1.10)
32 2242 current 24-<26 0.92 (0.71-1.18)
33 smokers: 648 26-<28 0.96 (0.74-1.26)
deaths >28 0.97 (0.74-1.27)
34 BMI, non-smokers, excluding | <22 1.00
35 men who lost weight 22-<24 1.30 (0.80-2.13)
36 24-<26 1.56 (0.98-2.48)
37 26-<28 1.35 (0.85-2.16)
38 >28 1.61 (1.01-2.56)
BMI, recent ex-smokers <22 1.00
39 22-<24 0.55 (0.28-1.08)
40 24-<26 0.56 (0.29-1.09)
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4
5 26-<28 0.52 (0.27-0.99)
6 >28 0.63 (0.34-1.19)
7 BMI, current smokers <22 1.00
22-<24 0.90 (0.66-1.22)
8 24-<26 0.99 (0.74-1.32)
9 26-<28 1.08 (0.79-1.46)
10 >28 1.02 (0.75-1.38)
1Qsler M et al, | Danish 1982-1998, | 2855 men and | Measured No No BMI, men <20 1.67 (1.04-2.67) Age, prudent diet score, self-
12901, MONICA 1-3 15 years 2755 women, 20-24.9 1.00 rated health, physical activity,
]%enmark surveys follow-up age 30-70 25-29.9 0.91 (0.72-1.14) smoking status, vocational
years: 376/210 >30 1.14 (0.83-1.57) education
14 deaths BMI, women <20 1.40 (0.90-2.17)
15 20-24.9 1.00
16 25-29.9 1.07 (0.76-1.50)
17 >30 1.52 (1.01-2.26)
rbagallo The 1989-1997, | 835 men and Measured No No BMI <27 1.00 Age, sex
1§4 et al, *Ventimiglia di 8 years women, age 27-29.99 1.64 (0.65-4.15)
1 01, Italy Sicilia' project follow-up 20-69 years: >30.0 2.45 (1.03-5.87)
20 37 deaths
Zhrrell SW et | Aerobics Center | 1970-1996, | 9925 women, Measured No No BMI 18.5-24.99 1.00 Age, smoking, baseline
20,2002, USA | Longitudinal 11.4 years | mean age 42.9 25.0-29.99 0.84 (0.56-1.26) health status,
23 Study follow-up | years: 195 >30.0 1.21 (0.71-2.05) cardiorespiratory fitness
aa deaths
“Stevens J et Lipid Research 1972-76 — 2506 women, Measured Prevalent Excluded first | BMI, women 18.7-21.0 1.00 Age, education, smoking
2&5, 2002, USA | Clinics Study 1998, ~24 | and 2860 men, coronary heart | year of 21.1-22.6 1.06 (0.74-1.51) status, cigarettes per day,
26 years mean age disease, stroke | follow-up 22.7-24.4 0.99 (0.71-1.38) alcohol, Keys score, fitness
27 follow-up | 46.6/45.1 24.5-27.6 0.94 (0.68-1.30)
28 years: 484/682 27.7-42.6 1.21 (0.87-1.67)
deaths BMI, men 19.5-23.6 1.00
29 23.7-25.2 1.00 (0.78-1.29)
30 25.3-26.7 1.00 (0.77-1.31)
31 26.8-28.6 0.97 (0.75-1.26)
32 28.7-39.4 1.12 (0.88-1.44)
3Bugane Set | Japan Public 1990-1999, | 19500 men Self- Excluded Sensitivity BMI, men 14.0-18.9 2.26 (1.66-3.08) Age, cigarette smoking status
411’ 2002, Health-Center- 10 years and 21315 reported prevalent analyses 19.0-20.9 1.57 (1.25-1.98) and pack-years, study area,
apan based follow-up | women, age and cancer, excluding first 21.0-22.9 1.33 (1.09-1.63) alcohol, education, sports and
35 Prospective 40-59 years: measured cerebro- 5 years of 23.0-24.9 1.00 physical exercise at leisure-
36 Study 1 943/483 vascular follow-up 25.0-26.9 1.14 (0.90-1.45) time, weight change since 20
37 deaths disease, 27.0-29.9 1.38 (1.03-1.83) years old
38 myocardial 30.0-39.9 1.97 (1.27-3.06)
39 8655 and infarction, BM], excluding first 5 years 14.0-18.9 2.35(1.58-3.49)
19749 never chronic liver 19.0-20.9 1.66 (1.24-2.22)
40 smokers: 592 disease 21.0-22.9 1.30 (1.01-1.69)
41
42
43
44
45
46 https://mc.manuscriptcentral.com/bmj
47
48

10




BMJ Page 122 of 239
1
2
3
4
5 deaths 23.0-24.9 1.00
6 25.0-26.9 1.19 (0.90-1.61)
7 6686 former 27.0-29.9 1.19 (0.81-1.73)
smokers 30.0-39.9 1.51 (0.81-2.82)
8 (men): 175 BMI, excluding subjects 14.0-18.9 2.41 (1.63-3.55)
9 deaths reporting weight loss of >10 19.0-20.9 1.52 (1.18-1.96)
10 kg since 20 years old 21.0-22.9 1.26 (1.01-1.56)
11 10400 current 23.0-24.9 1.00
12 smokers 25.0-26.9 1.08 (0.84-1.38)
(men): 592 27.0-29.9 1.34 (1.00-1.80)
13 deaths 30.0-39.9 1.80 (1.14-2.85)
14 BMI, women 14.0-18.9 1.94 (1.30-2.89)
15 19.0-20.9 0.98 (0.69-1.40)
16 21.0-22.9 0.99 (0.74-1.32)
17 23.0-24.9 1.00
25.0-26.9 1.30 (0.96-1.76)
18 27.0-29.9 1.33 (0.94-1.88)
19 30.0-39.9 1.91 (1.22-2.99)
20 BMLI, excluding first 5 years 14.0-18.9 1.46 (0.87-2.46)
21 19.0-20.9 0.91 (0.59-1.39)
22 21.0-22.9 0.82 (0.57-1.17)
23.0-24.9 1.00
23 25.0-26.9 1.13 (0.78-1.64)
24 27.0-29.9 0.90 (0.57-1.44)
25 30.0-39.9 1.72 (0.99-2.98)
26 BM], excluding subjects 14.0-18.9 1.60 (0.89-2.88)
27 reporting weight loss of >10 19.0-20.9 1.00 (0.66-1.50)
28 kg since 20 years old 21.0-22.9 0.94 (0.68-1.31)
23.0-24.9 1.00
29 25.0-26.9 1.34 (0.98-1.84)
30 27.0-29.9 1.35(0.95-1.92)
31 30.0-39.9 1.91 (1.21-3.03)
32 BMI, men, never smokers 14.0-18.9 2.82(1.33-5.95)
33 19.0-20.9 1.17 (0.63-2.18)
21.0-22.9 1.62 (1.01-2.58)
34 23.0-24.9 1.00
35 25.0-26.9 1.17 (0.69-1.99)
36 27.0-29.9 1.63 (0.92-2.91)
37 30.0-39.9 1.47 (0.51-4.21)
38 BMI, men, past smokers 14.0-18.9 2.00 (0.80-5.01)
19.0-20.9 2.93 (1.75-4.92)
39 21.0-22.9 1.60 (0.99-2.58)
40 23.0-24.9 1.00
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5 25.0-26.9 1.09 (0.63-1.89)
6 27.0-29.9 1.57 (0.86-2.86)
7 30.0-39.9 1.50 (0.52-4.27)
BMI, men, current smokers 14.0-18.9 2.11 (1.46-3.04)
8 19.0-20.9 1.37 (1.04-1.81)
9 21.0-22.9 1.20 (0.94-1.55)
10 23.0-24.9 1.00
11 25.0-26.9 1.14 (0.84-1.54)
12 27.0-29.9 1.19 (0.80-1.78)
30.0-39.9 2.31(1.34-3.99)
13 BMI, women, never smokers 14.0-18.9 2.11(1.37-3.23)
14 19.0-20.9 0.99 (0.68-1.45)
15 21.0-22.9 1.02 (0.75-1.39)
16 23.0-24.9 1.00
17 25.0-26.9 1.33 (0.97-1.82)
27.0-29.9 1.23 (0.84-1.79)
18 30.0-39.9 1.79 (1.08-2.96)
Miyazaki M Four towns, 1987-1990 | 7301men and Self- No First two BMI, men <20 1.78 (1.38-2.29) Age, smoking
20al, 2002, western Japan —1995- 8825 women, | reported years of 20-<22 1.35 (1.06-1.73)
Zapan 1998, ~8 age 40-69 follow-up 22-<24 1.00
22 years years: 502 / excluded in 24-<26 0.91 (0.67-1.22)
23 follow-up 287 deaths sensitivity >26 1.11 (0.79-1.56)
analyses (risk | BMI, men, never smokers <20 3.30 (1.65-6.60)
24 1604 and 7711 estimates not 20-<22 2.10 (1.05-4.20)
25 never reported) 22-<24 1.00
26 smokers: 293 24-<26 0.96 (0.41-2.25)
27 deaths >26 1.37 (0.57-3.31)
28 BMI, women <20 1.92 (1.35-2.72)
5697 and 1114 20-<22 1.22 (0.85-1.76)
29 ever smokers: 22-<24 1.00
30 496 deaths 24-<26 1.26 (0.86-1.84)
31 >26 1.56 (1.05-2.31)
32 BMI, women, never smokers | <20 2.33 (1.57-3.45)
33 20-<22 1.27 (0.81-1.84)
22-<24 1.00
34 24-<26 1.27 (0.82-1.96)
35 >26 1.57 (0.99-2.50)
36 BMI, men, ever smokers <20 1.61 (1.23-2.11)
37 20-<22 1.27 (0.97-1.65)
38 22-<24 1.00
24-<26 0.91 (0.66-1.25)
39 >26 1.09 (0.75-1.55)
40 BMI, women, ever smokers <20 0.93 (0.42-2.04)
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5 20-<22 1.25 (0.59-2.62)
6 22-<24 1.00
7 24-<26 1.22 (0.56-2.67)
a >26 1.46 (0.68-3.11)
Wang Z et al, | Aboriginal renal | 1992-1995 | 744 aboriginal | Measured No Excluded first | BMI 18.1 1.00 Age, sex, smoking status,
002, disease -2001,7.4 | adults, age 20- 4 years of 21.7 0.92 (0.54-1.59) drinking
18ustralia screening years 77 years: 87 follow-up 24.7 0.71 (0.40-1.26)
11 program follow-up deaths 30.1 0.38 (0.19-0.75)
12 BMI, smoker and drinker 18.1 1.00
13 21.7 1.08 (0.53-2.20)
24.7 0.80 (0.36-1.74)
14 30.1 0.42 (0.14-1.27)
15 BMI, non-smoker and non- 18.1 1.00
16 drinkers 21.7 0.41 (0.08-2.02)
17 24.7 0.12 (0.02-0.86)
18 30.1 0.08 (0.01-0.52)
BMI, either smoker or drinker | 18.1 1.00
19 217 0.74 (0.25-2.20)
20 24.7 0.90 (0.33-2.43)
21 30.1 0.48 (0.16-1.45)
22 BMI, excluding 1% 4 years of | 18.1 1.00
23 follow-up 21.7 1.13 (0.53-2.40)
24.7 0.93 (0.42-2.07)
24 30.1 0.55 (0.22-1.37)
2%iller MD et | The Australian 1992-2000, | 1396 men and | Measured No No BMI <20 1.36 (0.94-1.99) Age, sex, marital status, self-
268 2002, Longitudinal 8 years women, age 20-25 1.00 rated health, smoking status,
Hyustralia Study of Ageing | follow-up >70 years: 579 >25-30 0.99 (0.82-1.21) comorbid conditions,
28 deaths >30 1.13 (0.86-1.49) presence of depression,
cognitive performance,
29 assistance required with ADL,
30 corrected arm muscle area
Fbomes GW et | Systolic 1984-1990, | 4485 men and | Measured No First 2 years BMI <23.6 1.35(1.00-1.82) Age, gender, current smoking
3, 2002, USA | Hypertensionin | 4.5 years women, age of follow-up 23.6-<28.0 1.00 status, presence of myocardial
33 the Elderly follow-up >60 years: 351 excluded in 28.0-<31.0 1.02 (0.72-1.45) infarction, diabetes, stroke
34 Program deaths sensitivity >31.0 1.15 (0.76-1.76)
analyses
Shgeland A et | Norwegian 1963-2000 | 1977953 men | Measured No Sensitivity BMI, men <17.50 1.74 (1.62-1.87) Age, birth cohort, height
3, 2003, Tuberculosis —2001, and women, analysis 17.50-18.49 1.43 (1.37-1.49)
3Yorway Screening 22.1 years | age 20-74 excluding first 18.50-19.49 1.29 (1.25-1.32)
38 Program and follow-up years: 722606 4 years of 19.50-20.49 1.18 (1.15-1.20)
39 Norwegian deaths follow-up 20.50-21.49 1.09 (1.07-1.10)
Health Surveys (results did 21.50-22.49 1.02 (1.01-1.04)
40 (Nord- 111846 not change) 22.50-23.49 1.00
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5 Trendelag (estimated) 23.50-24.99 1.00 (0.99-1.01)
6 Health Study - never 25.00-27.49 1.04 (1.02-1.05)
7 HUNT-1 & 2, smokers: 27.50-29.99 1.13 (1.12-1.15)
Hordaland 3776/ 4783 30.00-32.49 1.29 (1.27-1.31)
8 Health Study - deaths (m/w) 32.50-34.99 1.47 (1.43-1.51)
9 HUSK, The 35.00-37.49 1.74 (1.66-1.83)
10 Norwegian 37.50-39.99 1.90 (1.74-2.08)
11 Counties Study - >40 2.53 (2.24-2.85)
12 Finmark, Sogn BMI, women <17.50 1.96 (1.87-2.06)
og Fjordane, 17.50-18.49 1.53 (1.47-1.59)
13 Oppland, the 18.50-19.49 1.32 (1.29-1.36)
14 Study of 40-year 19.50-20.49 1.17 (1.14-1.20)
15 Olds, Oslo 20.50-21.49 1.08 (1.06-1.11)
16 Study 1 and 2) 21.50-22.49 1.03 (1.01-1.05)
17 22.50-23.49 1.00
23.50-24.99 0.98 (0.97-1.00)
18 25.00-27.49 1.01 (0.99-1.02)
19 27.50-29.99 1.08 (1.06-1.09)
20 30.00-32.49 1.16 (1.14-1.18)
21 32.50-34.99 1.28 (1.25-1.30)
29 35.00-37.49 1.40 (1.37-1.43)
37.50-39.99 1.62 (1.57-1.67)
23 >40 1.93 (1.86-2.00)
24 BMI, men, never smokers <17.50 2.06 (0.91-4.63)
25 17.50-18.49 1.23 (0.71-2.15)
26 18.50-19.49 1.21 (0.85-1.73)
27 19.50-20.49 0.96 (0.73-1.27)
28 20.50-21.49 1.04 (0.86-1.26)
21.50-22.49 0.90 (0.77-1.07)
29 22.50-23.49 1.00
30 23.50-24.99 1.03 (0.91-1.17)
31 25.00-27.49 1.11 (0.98-1.25)
32 27.50-29.99 1.34 (1.18-1.53)
33 30.00-32.49 1.58 (1.35-1.85)
32.50-34.99 2.29 (1.85-2.83)
34 35.00-37.49 1.47 (1.01-2.15)
35 37.50-39.99 3.45 (2.09-5.69)
36 >40 330 (1.93-5.64)
37 BMI, women, never smokers <17.50 2.39 (1.65-3.45)
38 17.50-18.49 1.57 (1.13-2.18)
18.50-19.49 1.28 (1.02-1.62)
39 19.50-20.49 0.98 (0.81-1.18)
40 20.50-21.49 1.00 (0.86-1.18)
41
42
43
44
45
46 https://mc.manuscriptcentral.com/bmj
47
48




BMJ Page 126 of 239
1
2
3
4
5 21.50-22.49 0.95 (0.83-1.10)
6 22.50-23.49 1.00
7 23.50-24.99 0.91 (0.80-1.03)
25.00-27.49 0.97 (0.86-1.09)
8 27.50-29.99 1.06 (0.94-1.20)
9 30.00-32.49 1.19 (1.04-1.36)
10 32.50-34.99 1.23 (1.05-1.44)
11 35.00-37.49 145 (1.21-1.75)
12 37.50-39.99 1.61 (1.26-2.05)
19 >40 2.47 (1.96-3.11)
“Tubin Fetal, | Isracli 1982-2000, | 632 men and Measured Excluded No BMI <25 1.00 Age, ethnicity, sex, smoking,
03, Israel Population 18 years women, age participant 25-29.9 0.76 (0.53-1.08) SBP, physical activity, fatty
Registry follow-up 41-70 years: with diabetes >30.0 1.02 (0.61-1.68) acids, E% from fat,
16 151 deaths or other cholesterol, dietary fiber
17 chronic
10 disease
:Jlgaorogood M | Oxford 1980-1984 | 10858 men Self- Prevalent First 5 years BMI <18 2.07 (1.58-2.70) Age, sex, smoking status and
al, 2003, Vegetarian —2000, 18 | and women, reported cancers of follow-up 18-<20 1.24 (1.02-1.50) cigarettes per day, pre-
20hited Study years age 16-89 excluded excluded in 20-<22 1.00 existing cardiovascular
Zingdom follow-up years: 1134 sensitivity 22-<24 1.12 (0.94-1.33) disease or diabetes
22 deaths analyses 24-<26 1.29 (1.07-1.56)
23 (results not 26-<28 1.15 (0.90-1.47)
altered, but >28 1.28 (0.97-1.70)
24 risk estimates
25 not reported)
Abosegood V Determinants of | 1975-79 - 1888 women, | Measured No No BMI <17.3 1.00 Age, education
xFal, 2003, Natural Fertility | 1993, 19 mean age 27.9 17.3-18.41 0.82 (0.50-1.37)
z%angladesh Study years years: 102 18.42-19.61 0.46 (0.25-0.87)
o follow-up deaths >19.62 0.89 (0.52-1.52)
‘Iguriyama S Miyagi Cohort 1990-2001, | 39610 men Self- Prevalent Excluded first | BMI, men <18.5 2.05 (1.53-2.74) Age, weight loss of 5 kg or
al, 2004, Study 10.4 years | and women, reported cancers, 3 years of 18.5-20.9 1.10 (0.92-1.31) more since age 20 years old,
3hpan follow-up age 40-64 stroke, follow-up in 21.0-22.9 0.97 (0.83-1.15) marital status, cigarette
32 years: 1688 myocardial sensitivity 23.0-24.9 1.00 smoking status and cigarettes
33 deaths infarction, analyses 25.0-26.9 0.92 (0.76-1.12) per day, alcohol, walking time
kidney 27.0-29.9 1.01 (0.80-1.29)
34 disease, and >30.0 1.00 (0.62-1.60)
35 liver disease BMI, women <18.5 1.76 (1.16-2.67)
36 excluded 18.5-20.9 0.88 (0.66-1.17)
37 21.0-22.9 0.92 (0.72-1.17)
38 23.0-24.9 1.00
39 25.0-26.9 0.91 (0.70-1.17)
27.0-29.9 0.95 (0.70-1.27)
40 >30.0 1,65 (1.13-2.40)
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5 BMI, men, first 3 years of <18.5 2.06 (1.49-2.84)
6 follow-up excluded 18.5-20.9 1.12 (0.92-1.36)
7 21.0-22.9 0.98 (0.82-1.17)
23.0-24.9 1.00
8 25.0-26.9 0.96 (0.77-1.18)
9 27.0-29.9 1.05 (0.81-1.36)
10 >30.0 0.85 (0.49-1.49)
11 BMI, women, first 3 years of | <18.5 1.83 (1.17-2.88)
12 follow-up excluded 18.5-20.9 0.82 (0.60-1.14)
21.0-22.9 0.92 (0.70-1.19)
13 23.0-24.9 1.00
14 25.0-26.9 1.02 (0.78-1.34)
15 27.0-29.9 0.93 (0.67-1.28)
16 >30.0 1.64 (1.09-2.49)
1Sgevens J et Lipid Research 1972-77— | 1359 Russian | Measured Subjects with | First year of BMI 18.6-22.8 1.00 Age, smoking status and
2004, Clinics Study - 1995, men, age 40- coronary heart | follow-up was 22.9-24.8 0.90 (0.56-1.44) cigarettes per day, education,
ussia Russia ~20.5 59 years: 211 disease, excluded 24.9-26.5 1.19 (0.74-1.92) alcohol, Keys score
years deaths stroke, and 26.6-28.5 0.88 (0.53-1.44)
20 follow-up BMI <18.5 28.6-37.4 0.88 (0.55-1.41)
21 were excluded
Bpndquist K Swedish Annual | 1988-89 — 3206 men and | Self- No No BMI <18.5 1.45 (1.16-1.81) Age, sex, smoking status,
al, 2004, Level-of-Living | 2000, 12 women, age reported 18.6-<25.0 1.00 physical activity, education
?weden Survey years 65->96 years: 25.0-<30.0 0.87 (0.78-0.96)
4 follow-up 881/925 30.0 1.09 (0.91-1.30)
25 deaths
28aru S et al, Diagnostisch 1974-1977 | 8100 women, Measured | Prevalent No BMI 21.6 1.0 Age, smoking status and
2p04, Onderzoek —1996, 17 | age 50-66 medication 24.4 0.9 (0.8-1.1) cigarettes per day, weight
z%etherlands Mamma- years years: 1269 use for 26.5 1.1(0.9-1.2) change status within a year
carcinoom follow-up deaths hypertension, 30.5 1.4 (1.2-1.6)
29 cardiovascular
30 disease, or
31 diabetes, or
32 being on a
salt-free or
E:f diabetic diet
Hu FB et al, Nurses’ Health 1976 — 116564 Self- Prevalent No BMLI, all women <21.0 1.00 Age, smoking status and
04, USA Study 2000, 24 women, age reported cardiovascular 21.0-22.9 0.91 (0.86-0.97) cigarettes per day, PH —
36 years 30-55 years: (validated) | disease and 23.0-24.9 0.92 (0.87-0.98) CHD, menopausal status and
37 follow-up 10282 deaths cancer 25.0-26.9 0.99 (0.93-1.07) hormone use, alcohol,
38 excluded 27.0-29.9 1.26 (1.18-1.36) physical activity
39 30.0-32.9 1.57 (1.44-1.71)
51080 never 33.0-34.9 1.73 (1.52-1.97)
40 smokers: 3262 35.0-39.9 2.02 (1.79-2.29)
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5 deaths >40.0 2.89 (2.47-3.38)
6 BMI, women who never <21.0 1.00
7 27194 former smoked 21.0-22.9 1.02 (0.91-1.15)
smokers: 1885 23.0-24.9 1.09 (0.97-1.23)
8 deaths 25.0-26.9 1.23 (1.07-1.40)
9 27.0-29.9 1.61 (1.42-1.83)
10 37596 current 30.0-32.9 1.96 (1.69-2.26)
11 smokers: 5056 33.0-34.9 2.10 (1.70-2.59)
12 deaths 35.0-39.9 2.29 (1.87-2.80)
>40.0 3.71 (2.91-4.72)
13 BMI, former smokers <21.0 1.00
14 21.0-22.9 0.94 (0.81-1.09)
15 23.0-24.9 1.05 (0.91-1.22)
16 25.0-26.9 1.01 (0.85-1.21)
17 27.0-29.9 1.27 (1.07-1.51)
30.0-32.9 1.68 (1.38-2.04)
18 33.0-34.9 1.83 (1.39-2.04)
19 35.0-39.9 2.44 (1.92-3.11)
20 >40.0 3.52 (2.59-4.80)
21 BMI, current smokers <21.0 1.00
22 21.0-22.9 0.86 (0.80-0.93)
23.0-24.9 0.83 (0.76-0.90)
23 25.0-26.9 0.90 (0.82-1.00)
24 27.0-29.9 1.13 (1.02-1.25)
25 30.0-32.9 1.34 (1.18-1.53)
26 33.0-34.9 1.60 (1.29-1.98)
27 35.0-39.9 1.79 (1.45-2.21)
28 >40.0 2.07 (1.53-2.80)
BMI, all women <25.0 1.00
29 25.0-29.9 1.13 (1.06-1.20)
30 >30.0 1.69 (1.57-1.82)
31 BMI, women who never <25.0 1.00
32 smoked 25.0-29.9 1.36 (1.22-1.51)
Y >30.0 1.99 (1.76-2.25)
Hu G et al, Finnish 1972-1997, | 22528 men Measured Subjects with | First 2 years BMI, men <18.5 2.79 (1.85-4.22) Age, study year, SBP,
05, Finland | MONICA study | 17.7 years | and 24684 coronary heart | of follow-up 18.5-24.9 1.00 smoking status,
follow-up women, age disease, were excluded 25.0-29.9 0.93 (0.87-1.00) cholesterol, diabetes,
36 25-64 years: stroke, heart in sensitivity >30.0 1.17 (1.07-1.28) physical activity
37 7394 deaths failure, cancer | analyses, but BMI, women <18.5 1.69 (1.15-2.48)
38 results were 18.5-24.9 1.00
not altered 25.0-29.9 1.00 (0.91-1.10)
39 (data not >30.0 1.15 (1.04-1.27)
40 shown)
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SNyholm M et | Skaraborg 1993-1994 | 1109 men and | Measured Subjects with | No BMI, men, all <242 1.0 Age, smoking status,
&l 2005, Hypertension —1999, 5.5 | women, age prevalent 24.2-<26.3 0.8 (0.61-1.1) leisure-time physical
7Sweden and Diabetes years >40 years: 125 CVD 26.3-<28.4 1.0 (0.7-1.3) activity
8 Project follow-up deaths excluded in >28.4 0.6 (0.4-0.9)
sensitivity BMI, men without previous <242 1.0
9 analyses CVD 24.2-<26.3 0.7 (0.4-1.2)
10 26.3-<28.4 1.2 (0.8-1.8)
11 >28.4 0.9 (0.5-1.5)
12 BMI, men with previous <242 1.0
13 CVD 24.2-<26.3 0.7 (0.5-1.1)
26.3-<28.4 0.6 (0.4-0.9)
14 >28.4 0.4 (0.2-0.7)
15 BMI, women, all <24.2 1.0
16 24.2-<26.3 0.7 (0.5-1.1)
17 26.3-<28.4 0.6 (0.4-1.0)
18 ' >28.4 0.8 (0.6-1.2)
BMI, women without <24.2 1.0
19 previous CVD 24.2-<26.3 0.8 (0.5-1.3)
20 26.3-<28.4 0.5 (0.2-1.0)
21 >28.4 0.9 (0.6-1.5)
22 BMI, women with previous <242 1.0
23 CVD 24.2-<26.3 0.7 (0.4-1.4)
26.3-<28.4 0.8 (0.4-1.3)
24 >28.4 0.7 (0.4-1.3)
2hjak A etal, | POL-MONICA 1983-1994 | 5281 menand | Measured No No BMI, men 18.4-20.0 2.27(1.71-3.01) Age, self-assessment of
2805, Poland | cohort study - 1998, 5691 women, 20.0-21.9 1.28 (0.99-1.66) health, hypercholesterolemia,
27 10.7 years | age 35-64 22.0-23.9 1.00 cigarette smoking, arterial
28 follow-up years: 914/430 24.0-25.9 1.05 (0.83-1.33) hypertension, place of
deaths 26.0-27.9 1.02 (0.81-1.29) residence
29 28.0-29.9 0.98 (0.76-1.27)
30 30.0-31.9 1.09 (0.82-1.46)
31 32.0-34.9 1.41 (1.04-1.92)
32 35.0-47.8 1.73 (1.19-2.51)
33 BMI, women 18.4-20.0 1.66 (1.01-2.72)
20.0-21.9 0.94 (0.60-1.47)
34 22.0-23.9 1.00
35 24.0-25.9 0.78 (0.54-1.14)
36 26.0-27.9 0.71 (0.48-1.05)
37 28.0-29.9 0.81 (0.55-1.19)
38 30.0-31.9 0.84 (0.55-1.26)
32.0-34.9 0.85(0.56-1.28)
ig 35.0-47.8 1.10 (0.75-1.62)
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Sribarren C et | The CARDIA 1985-1986 | 5115 menand | Measured No No BMI <18.5 2.53 (1.22-5.24) Age, sex, race, DM, liver
@l 2005, USA | Study —2000, 13 | women, age 18.5-24.9 1.00 disease, thyroid disease,
7 years 18-30 years: 25.0-29.9 0.77 (0.50-1.19) smoking status, physical
8 follow-up 127 deaths >30.0 0.62 (0.36-1.08) activity, hostility, social
support, marital status
Jain MG et al, | Canadian 1980-1985 | 49165 women, | Measured No No BMI <18.5 1.12 (0.99-1.25) Age, number of pregnancies,
1905, Canada | National Breast | — 1998- age 40-59 18.5-21.9 1.00 menopausal status, smoking
11 Screening Study | 2000, 16.5 | years: 2566 22.0-24.9 1.15 (1.11-1.18) status, cigarette years,
12 Cohort years deaths 25.0-27.9 1.28 (1.24-1.32) university education,
13 follow-up 28.0-29.9 1.34 (1.29-1.39) mammography allocation,
14 30.0-34.9 1.30 (1.25-1.35) alcohol, energy intake
>35.0 1.40 (1.33-1.47)
I®ayashi Ret | Komochi 1993 - 5554 men and | Self- No Exclusion of BMI, men <18.5 2.59 (1.74-3.85) Age, physical activity,
148, 2005, Village and 2000, 6.4 5827 women, | reported first 3 years of 18.5-21.9 1.25 (0.94-1.66) smoking status and cigarettes
1fgpan Isesaki City years age 40-69 follow-up in 22.0-24.9 1.00 per day, alcohol, sleep,
18 follow-up years: 329/147 sensitivity 25.0-27.9 1.06 (0.74-1.53) snacking, skipping breakfast,
deaths analyses >28.0 1.63 (0.93-2.87) weight in 30’s perceived
19 BMI, women <185 2.93 (1.62-5.30) health status, chronic
20 18.5-21.9 1.49 (0.94-2.35) diseases, health examination,
21 22.0-24.9 1.00 occupation, marital status,
22 25.0-27.9 1.34(0.78-2.31) education
23 >28.0 2.71 (1.51-4.88)
BMI, men, excluding first 3 <18.5 2.66 (1.59-4.46)
24 years of follow-up 18.5-21.9 133 (0.93-1.91)
25 22.0-24.9 1.00
26 25.0-27.9 1.21 (0.78-1.90)
27 >28.0 1.18 (0.51-2.74)
28 BMI, women, excluding first | <18.5 3.14 (1.38-7.13)
3 years of follow-up 18.5-21.9 1.98 (1.07-3.65)
29 22.0-24.9 1.00
30 25.0-27.9 1.92 (0.96-3.84)
31 >28.0 3.25(1.48-7.15)
FPjartéker A et | Women’s 1991-1992 | 93295 women, | Self- Prevalent First 1,2, and | BMI, premenopausal women | <18.5 1.26 (0.82-1.94) Age, smoking status,
2005, Lifestyle and —2000,9.1 | age 30-50 reported cancers 3 years 18.5-24.9 1.00 years of education,
ﬁsrway, Health Cohort years years: 1071 excluded in follow-up 25.0-29.9 1.24 (1.01-1.52) physical activity
eden Study follow-up | deaths sensitivity excluded in >30.0 2.24 (1.70-2.97)
35 analyses sensitivity BMI, postmenopausal women | <18.5 1.52 (0.93-2.48)
36 analyses 18.5-24.9 1.00
37 25.0-29.9 0.86 (0.68-1.08)
38 >30.0 1.27 (0.92-1.75)
BMI, premenopausal women, | <18.5 1.21 (0.76-1.92)
39 1* year of follow-up excluded | 18.5-24.9 1.00
40 25.0-29.9 1.30 (1.05-1.61)
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5 >30.0 2.16 (1.60-2.92)
6 BMI, postmenopausal women | <18.5 1.56 (0.96-2.55)
7 18.5-24.9 1.00
25.0-29.9 0.85(0.67-1.07)
8 >30.0 1.28 (0.92-1.77)
9 BMI, premenopausal women, | <18.5 1.39 (0.88-2.19)
10 prevalent cancer cases 18.5-24.9 1.00
11 excluded 25.0-29.9 1.22 (0.97-1.53)
12 >30.0 2.54 (1.88-3.42)
BMI, postmenopausal women | <18.5 1.39 (0.78-2.49)
13 18.5-24.9 1.00
14 25.0-29.9 0.83 (0.64-1.07)
15 >30.0 1.35(0.95-1.91)
1@hang- The German 1978-1999, | 1904 menand | Self- No No BMI <18.5 1.13 (0.85-1.51) Age, sex, smoking status,
1Glaude Jetal, | Vegetarian 21 years women, age reported 18.5-25.0 1.00 alcohol consumption, physical
05, Study follow-up <34->75 >25.0 1.12 (0.82-1.51) activity, education, vegetarian
ermany years: 456 status
9 deaths
eeze E et Whitehall Study | 1997-1998 | 3411 ever Measured | Prevalent No BMI, ever smokers <22.7 1.20 (1.00-1.50) Age, marital status,
24, 2006, —2002, 5.4 | smoking men, CVD, M1, 22.7-<24.4 1.00 employment grade, alcohol,
Ignited years age 40-69 stroke, angina, 24.4-<26.1 0.93 (0.70-1.20) unable to do at least one
Zléingdom follow-up years: 822 diabetes, >26.1 1.00 (0.80-1.20) activity of daily living, poor
o deaths cancer, BMI, never smokers <22.7 1.26 (0.90-1.80) physical performance
COPD, 22.7-<24.4 1.00
25 claudication 24.4-<26.1 0.78 (0.50-1.20)
26 excluded in >26.1 1.39 (1.00-2.00)
sensitivity
EZ analyses
“GuDetal, China National 1991 — 154736 men Measured Stratified Sensitivity BMLI, all <18.5 1.65 (1.54-1.77) Age, sex, smoking status,
06, China Hypertension 1999-2000, | and women, analyses analyses 18.5-19.9 1.31(1.22-1.41) alcohol, physical activity,
0 Survey 8.3 years age >40 years: among high- excluding first 20.0-20.9 1.20 (1.11-1.29) education, geographic region,
31 follow-up | 17687 deaths risk 3 years of 21.0-21.9 1.12 (1.04-1.21) urbanization
32 participants follow-up 22.0-22.9 1.11 (1.03-1.20)
33 (prevalent were reported 23.0-23.9 1.09 (1.01-1.19)
cardiovascular 24.0-24.9 1.00
34 disease, 25.0-26.9 1.00 (0.92-1.08)
35 stroke, cancer, 27.0-29.9 1.15 (1.06-1.24)
36 end-stage >30.0 1.29 (1.16-1.42)
37 renal disease, BMI, men <18.5 1.64 (1.49-1.80)
38 chronic 18.5-19.9 1.32 (1.20-1.45)
obstructive 20.0-20.9 1.17 (1.06-1.30)
39 pulmonary 21.0-21.9 1.10 (0.99-1.22)
40 syndrome, 22.0-22.9 1.10 (0.99-1.22)
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5 heavy alcohol 23.0-23.9 1.09 (0.98-1.21)
6 or cigarette 24.0-24.9 1.00
7 smokers) and 25.0-26.9 1.01 (0.91-1.13)
healthy 27.0-29.9 1.22(1.10-1.37)
8 participants >30.0 1.34 (1.15-1.55)
9 were BMI, women <185 1.65 (1.49-1.84)
10 conducted 18.5-19.9 1.27 (1.14-1.42)
11 (risk estimates 20.0-20.9 1.21 (1.08-1.36)
12 not reported) 21.0-21.9 1.14 (1.01-1.28)
22.0-22.9 1.12 (1.00-1.26)
13 23.0-23.9 1.10 (0.97-1.24)
14 24.0-24.9 1.00
15 25.0-26.9 0.98 (0.87-1.10)
16 27.0-29.9 1.07 (0.94-1.20)
17 >30.0 1.24 (1.08-1.43)
i;%dams KFet | NIH-AARP Diet | 1995-96 — | 527265 men Self- Analyses were | Analyses were | BMI, all men <18.5 1.97 (1.76-2.20) Age, race/ ethnic group,
al, 2006, USA | and Health 2005, 10 and women, reported stratified for stratified for 18.5-20.9 1.54 (1.45-1.63) education, smoking status,
19 Study years age 50-71 pre-existing duration of 21.0-23.4 1.14 (1.10-1.18) physical activity, alcohol
20 follow-up | years: 61317 chronic follow-up (all 23.5-24.9 1.00
21 deaths disease subjects) 25.0-26.4 0.95 (0.91-0.98)
22 26.5-27.9 0.95 (0.92-0.98)
23 91906/94327 28.0-29.9 1.00 (0.96-1.04)
never 30.0-34.9 1.10 (1.06-1.14)
24 smokers: 35.0-39.9 1.35 (1.28-1.42)
25 7826/5670 >40.0 1.83 (1.70-1.97)
26 deaths BMI, current smokers <18.5 1.90 (1.60-2.26)
27 18.5-20.9 1.38 (1.26-1.52)
28 173036/79527 21.0-23.4 1.08 (1.01-1.7)
former 23.5-24.9 1.00
29 smokers: 25.0-26.4 0.88 (0.81-0.94)
30 35886 deaths 26.5-27.9 0.82 (0.76-0.89)
31 28.0-29.9 0.91 (0.85-0.99)
32 37272/34090 30.0-34.9 1.00 (0.93-1.08)
33 current 35.0-39.9 1.09 (0.96-1.24)
smokers: >40.0 1.42 (1.16-1.74)
gg 14269 deaths
36
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5 BMI, former smokers <18.5 2.17 (1.82-2.59)
6 18.5-20.9 1.79 (1.64-1.95)
7 21.0-23.4 1.19 (1.13-1.26)
23.5-24.9 1.00
8 25.0-26.4 0.98 (0.93-1.03)
9 26.5-27.9 0.96 (0.91-1.01)
10 28.0-29.9 1.00 (0.95-1.05)
11 30.0-34.9 1.07 (1.02-1.12)
12 35.0-39.9 1.30 (1.22-1.39)
>40.0 1.74 (1.58-1.92)
13 BMLI, never smokers <18.5 1.67 (1.24-2.24)
14 18.5-20.9 1.29 (1.12-1.49)
15 21.0-23.4 1.09 (1.00-1.19)
16 23.5-24.9 1.00
17 25.0-26.4 0.97 (0.89-1.05)
26.5-27.9 1.09 (1.00-1.18)
18 28.0-29.9 1.20 (1.10-1.30)
19 30.0-34.9 1.39 (1.28-1.51)
20 35.0-39.9 1.91 (1.70-2.15)
21 >40.0 2.59 (2.20-3.06)
22 BMI, preexisting chronic <18.5 1.91 (1.66-2.20)
disease 18.5-20.9 1.60 (1.48-1.73)
23 21.0-23.4 1.20 (1.13-1.26)
24 23.5-24.9 1.00
25 25.0-26.4 0.94 (0.90-0.99)
26 26.5-27.9 0.91 (0.86-0.96)
27 28.0-29.9 0.94 (0.89-0.99)
28 30.0-34.9 0.98 (0.93-1.03)
35.0-39.9 1.10 (1.02-1.18)
29 >40.0 1.41 (1.26-1.57)
30 BMI, no preexisting chronic | <18.5 1.70 (1.42-2.04)
31 disease 18.5-20.9 1.35 (1.24-1.47)
32 21.0-23.4 1.08 (1.02-1.13)
33 23.5-24.9 1.00
25.0-26.4 0.96 (0.91-1.01)
34 26.5-27.9 0.99 (0.94-1.04)
35 28.0-29.9 1.06 (1.00-1.11)
36 30.0-34.9 1.19 (1.14-1.25)
37 35.0-39.9 1.57 (1.57-1.69)
38 >40.0 2.24 (2.02-2.49)
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5 BMI, all women <185 2.03 (1.84-2.25)
6 18.5-20.9 1.30 (1.22-1.38)
7 21.0-23.4 1.07 (1.01-1.13)
23.5-24.9 1.00
8 25.0-26.4 1.00 (0.94-1.07)
9 26.5-27.9 1.06 (0.99-1.12)
10 28.0-29.9 1.07 (1.01-1.14)
11 30.0-34.9 1.18 (1.12-1.25)
12 35.0-39.9 1.49 (1.39-1.60)
>40.0 1.94 (1.79-2.09)
13 BMI, current smokers <18.5 1.87 (1.62-2.17)
14 18.5-20.9 1.24 (1.12-1.37)
15 21.0-23.4 1.01 (0.92-1.11)
16 23.5-24.9 1.00
17 25.0-26.4 0.96 (0.86-1.07)
26.5-27.9 0.88 (0.78-0.99)
18 28.0-29.9 0.94 (0.83-1.05)
19 30.0-34.9 1.10 (0.99-1.22)
20 35.0-39.9 1.28 (1.10-1.49)
21 >40.0 1.61 (1.33-1.93)
22 BMI, former smokers <18.5 2.45 (2.03-2.96)
18.5-20.9 1.41 (1.27-1.57)
23 21.0-23.4 1.13 (1.04-1.24)
24 23.5-24.9 1.00
25 25.0-26.4 1.00 (0.91-1.11)
26 26.5-27.9 1.10 (0.99-1.21)
27 28.0-29.9 1.09 (0.99-1.20)
28 30.0-34.9 1.13 (1.04-1.24)
35.0-39.9 1.39 (1.25-1.54)
29 >40.0 1.75 (1.56-1.97)
30 BMI, never smokers <18.5 1.70 (1.35-2.15)
31 18.5-20.9 1.21 (1.06-1.37)
32 21.0-23.4 1.06 (0.96-1.18)
33 23.5-24.9 1.00
25.0-26.4 1.09 (0.97-1.22)
34 26.5-27.9 1.21 (1.08-1.36)
35 28.0-29.9 1.27 (1.13-1.42)
36 30.0-34.9 1.38 (1.25-1.53)
37 35.0-39.9 1.82 (1.62-2.06)
38 >40.0 2.52(2.20-2.88)
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5 BMI, preexisting chronic <18.5 2.02 (1.75-2.32)
6 disease 18.5-20.9 1.32 (1.21-1.45)
7 21.0-23.4 1.01 (0.93-1.09)
23.5-24.9 1.00
8 25.0-26.4 0.94 (0.85-1.03)
9 26.5-27.9 0.98 (0.89-1.07)
10 28.0-29.9 0.94 (0.86-1.03)
11 30.0-34.9 0.95 (0.87-1.03)
12 35.0-39.9 1.21 (1.10-1.34)
>40.0 1.29 (1.15-1.45)
13 BMLI, no preexisting chronic <18.5 1.86 (1.61-2.14)
14 disease 18.5-20.9 1.26 (1.16-1.37)
15 21.0-23.4 1.12 (1.04-1.20)
16 23.5-24.9 1.00
17 25.0-26.4 1.05(0.97-1.14)
26.5-27.9 1.11 (1.02-1.21)
18 28.0-29.9 1.15 (1.06-1.25)
19 30.0-34.9 1.34 (1.24-1.44)
20 35.0-39.9 1.61 (1.47-1.77)
21 >40.0 2.42 (2.18-2.68)
2T2;ai SP et al, Shell Oil 1983-2003, | 7139 menand | NA No No BMI 18.5-24.9 1.00 Age, sex, smoking status
06, USA Company 20 years women, age 25.0-29.9 0.94 (0.80-1.09)
27:9 follow-up >30 years: 970 >30.0 1.25 (1.03-1.51)
24 deaths
2%an Dam RM | Nurses’” Health 1989 — 102400 Self-reported | Prevalent No BMI <18.5 1.67 (1.15-2.42) Age, smoking status and
2B al, 2006, Study 2 2001, 12 women, age cancers or 18.5-21.9 1.00 cigarettes per day, physical
AFSA years 24-44 years: pregnancy at 22.0-24.9 1.16 (0.96-1.41) activity, alcohol, HRT, OC
28 follow-up 710 deaths study 25.0-29.9 1.29 (1.04-1.59) use
initiation 30.0-34.9 1.35(1.01-1.80)
29 were >35.0 2.14 (1.61-2.85)
30 excluded BMI, excluding subjects who | <18.5 1.33 (0.84-2.11)
31 lost weight 18.5-21.9 1.00
32 22.0-24.9 1.16 (0.94-1.42)
33 25.0-29.9 1.29 (1.03-1.62)
30.0-34.9 1.39 (1.03-1.86)
34 >35.0 2.24 (1.63-3.00)
e SH et al, Korea National 1992-1995 | 1213829 men | Measured Athero- First two BMI, men <18.5 1.35(1.30-1.41) Age, cigarette smoking status
306, Korea Health Insurance | — 2004, 12 | and women, sclerotic years of 18.5-19.9 1.19 (1.15-1.23) and number of cigarettes per
37 Corporation years age 30-95 CVD, follow-up 20.0-21.4 1.16 (1.13-1.20) day, alcohol, exercise
38 Study follow-up years: 82372 cancer, liver | excluded in 21.5-22.9 1.09 (1.06-1.12)
deaths disease, main analyses 23.0-24.9 1.00
39 diabetes, 25.0-26.4 0.97 (0.94-1.00)
40 160276/ respiratory 26.5-27.9 0.99 (0.95-1.03)
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5 415790 never disease 28.0-29.9 1.06 (1.00-1.12)
6 smokers: 9657 30.0-31.9 1.20 (1.08-1.34)
7 /18558 deaths >32.0 2.11 (1.78-2.50)
BMI, women <18.5 1.16 (1.09-1.23)
8 610280 ever 18.5-19.9 1.11 (1.05-1.17)
9 smokers 20.0-21.4 0.99 (0.95-1.04)
10 (men): 48655 21.5-22.9 1.00 (0.95-1.04)
11 23.0-24.9 1.00
12 25.0-26.4 0.98 (0.94-1.03)
26.5-27.9 1.02 (0.97-1.08)
13 28.0-29.9 1.09 (1.02-1.16)
14 30.0-31.9 1.16 (1.06-1.28)
15 >32.0 1.22 (1.08-1.38)
16 BMI, men, never smokers <18.5 1.3 (1.2-1.4)
17 18.5-19.9 1.1(1.0-12)
20.0-21.4 1.0 (1.0-1.1)
18 21.5-22.9 1.0 (0.9-1.1)
19 23.0-24.9 1.0
20 25.0-26.4 1.0 (0.9-1.1)
21 26.5-27.9 1.1(1.0-12)
22 28.0-29.9 1.1(1.0-1.3)
30.0-31.9 1.5(1.3-1.9)
23 >32.0 2.5(1.8-3.5)
24 BMI, men, ever smokers <18.5 1.4 (1.3-1.4)
25 18.5-19.9 12(1.1-1.2)
26 20.0-21.4 12(1.1-12)
27 21.5-22.9 1.1(1.1-1.1)
o8 23.0-24.9 1.0
25.0-26.4 1.0 (0.9-1.0)
29 26.5-27.9 1.0 (0.9-1.0)
30 28.0-29.9 1.0 (1.0-1.1)
31 30.0-31.9 1.1(1.0-1.3)
32 >32.0 2.1 (1.7-2.5)
33 BMI, women, never smokers <18.5 1.2 (1.1-1.3)
18.5-19.9 1.1 (1.0-1.1)
34 20.0-21.4 1.0 (1.0-1.0)
35 21.5-22.9 1.0 (1.0-1.1)
36 23.0-24.9 1.0
37 25.0-26.4 1.0 (0.9-1.0)
38 26.5-27.9 1.0 (1.0-1.1)
28.0-29.9 1.1(1.1-12)
39 30.0-31.9 1.2 (1.1-1.3)
40 >32.0 12(1.1-1.4)
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H.awlor DA et | Renfrew/Paisley | 1972-1976 | 8327 women Measured No Sensitivity BMI, men <18.5 1.34 (1.00-1.81) Age
&1, 2006, study —2004,28 | and 7017 men, analyses 18.5-<25 1.00
7Sc0tland years age 45-64 excluding first 25-<30 0.90 (0.85-0.95)
follow-up years: 5 years of >30 1.08 (0.99-1.19)
8 5242/5019 follow-up BMI, women <18.5 1.80 (1.52-2.14)
9 deaths (m/w) 18.5-<25 1.00
10 25-<30 0.97 (0.91-1.03)
11 1112/3652 >30 1.28 (1.18-1.38)
12 never BMI, men, never smokers, 18.5-<25 1.00
smokers: excl. first 5 years 25-<30 1.38 (1.16-1.66)
13 666/1986 >30 2.10 (1.66-2.66)
14 deaths BMI, women, never smokers, | 18.5-<25 1.00
15 excl. first 5 years 25-<30 1.12 (1.01-1.23)
16 7242 current >30 1.56 (1.39-1.76)
17 smokers BMI, men, current smokers, <18.5 1.09 (0.76-1.57)
5158 deaths excl. first 5 years 18.5-<25 1.00
18 25-<30 0.95 (0.88-1.02)
19 >30 1.08 (0.94-1.24)
20 BMI, women, current <18.5 1.57 (1.28-1.93)
21 smokers, excl. first 5 years 18.5-<25 1.00
22 25-<30 0.99 (0.90-1.08)
nn >30 1.24 (1.09-1.40)
“Tawlor DA et | Collaborative 1970-1973 | 4016 men, age | Measured No Sensitivity BMI <18.5 1.36 (0.94-1.98) Age
, 20006, Study —2004, 34 | 45-64 years: analyses 18.5-<25 1.00
2&otland years 2957 deaths excluding first 25-<30 1.01 (0.94-1.09)
26 follow-up 5 years of >30 1.28 (1.11-1.49)
27 573 never follow-up BMI, never smokers, excl. 18.5-<25 1.00
28 smokers: 302 first 5 years 25-<30 1.23 (0.96-1.58)
deaths >30 1.96 (1.35-2.84)
29 BMI, men, current smokers, <18.5 1.25 (0.82-1.90)
30 2116 current excl. first 5 years 18.5-<25 1.00
31 smokers 25-<30 1.10 (1.00-1.22)
29 1609 deaths >30 1.22 (0.97-1.54)
ice GM et The MRC Trial | NA - 14833 men Measured Prevalent First 1 and 2 BMI, nonsmoking men (not 15.9-23.0 1.00 Age, height, serious illness in
%2006, of Assessment 2002,5.9 and women, cancer, MI, years current smoking) >23.0-25.0 0.84 (0.71-0.98) loved one in the past year,
ited and years age >75 years: stroke, excluded in >25.0-26.7 0.77 (0.67-0.88) depression, cognitive
ingdom Management of | follow-up 6649 deaths diabetes, sensitivity >26.7-29.0 0.73 (0.63-0.85) impairment, unexplained
36 Older People in Parkinson’s | analyses >29.0-40.4 0.78 (0.68-0.90) recent weight loss >3.2 kg,
37 the Community disease, hip BMI, nonsmoking women 14.7-22.3 1.00 housing type, UK quintiles of
38 fracture, >22.3-24.6 0.92 (0.83-1.02) Carstairs area deprivation
angina, >24.6-26.8 0.73 (0.65-0.83) score, former smoking (in
39 weight loss, >26.8-29.7 0.76 (0.67-0.87) nonsmokers only), alcohol
40 pneumonia, >29.7-45.2 0.82 (0.71-0.93)
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4

5 leg ulcer, BMI, smoking men 15.9-23.0 1.00

6 cognitively >23.0-25.0 0.65 (0.50-0.86)

7 impaired, >25.0-26.7 0.51 (0.38-0.70)

not able to >26.7-29.0 0.75 (0.61-1.11)

8 carry out 1 >29.0-40.4 0.73 (0.49-1.10)

9 or more BMI, smoking women 14.7-22.3 1.00

10 ADLs, >2 >22.3-24.6 0.76 (0.55-1.04)

11 falls in >24.6-26.8 0.60 (0.41-0.88)

12 previous 6 >26.8-29.7 0.51 (0.34-0.78)

months, no >29.7-45.2 0.43 (0.27-0.67)

13 physical

14 activity

15 excluded in

16 sensitivity

17 analyses

ig\llllooling Hong Kong 1998-2003, | 56167 men Unclear Stratified No BMI <18.5 1.78 (1.61-1.97) Age, sex, education, ever

etal, Elderly 4.1 years and women, (recorded) analyses by 18.5-<23 1.00 drinking alcohol, ever

1&)06, China follow-up age >65 years: number of 23-<25 0.84 (0.77-0.92) smoking, monthly personal

20 3819 deaths co- >25 0.75 (0.70-0.82) expenditure, housing,

21 morbidities BM], excluding 1* 2 years of | <18.5 1.72 (1.51-1.97) physical activity

22 follow-up 18.5-<23 1.00

23 23-<25 0.87 (0.78-0.97)
>25 0.83 (0.75-0.92)

24 BML, 0 comorbidities <18.5 1.76 (1.00-3.08)

25 18.5-<23 1.00

26 23-<25 0.96 (0.58-1.59)

27 >25 1.54 (1.02-2.33)

28 BM]I, 1 comorbidity <18.5 1.41 (1.01-1.97)
18.5-<23 1.00

29 23-<25 1.04 (0.81-1.33)

30 >25 0.98 (0.78-1.239

31 BMLI, 2 comorbidities <18.5 2.22(1.81-2.73)

32 18.5-<23 1.00

33 23-<25 0.82 (0.68-0.99)
>25 0.72 (0.61-0.85)

34 BML, 3 comorbidities <18.5 1.81 (1.45-2.26)

35 18.5-<23 1.00

36 23-<25 0.70 (0.58-0.84)

37 >25 0.64 (0.55-0.75)

38 BMLI, 4-12 comorbidities <18.5 1.76 (1.51-2.07)
18.5-<23 1.00

39 23-<25 0.72 (0.63-0.83)

40 >25 0.55 (0.49-0.63)
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SBaldinger B Cohort of Swiss | 1976-2001, | 22927 men, Measured No No BMI <18.5 1.84 (0.76-4.48) Age, calendar year, blood
Gt al, 20006, Insured Males 8.2 years mean age 39 18.5-24.9 1.00 pressure, smoking, impaired
7Switzer1and follow-up years: 588 25.0-29.9 1.06 (0.89-1.27) glucose metabolism, history
a deaths >30.0 1.76 (1.34-2.30) of other disease
(Ray AL etal, | Women’s Health | 1992-1997, | 632 women, NA No No BMI <18.5 2.69 (1.07-6.72) Age, education, alcohol,
92006, USA and Aging Study | 5 years age >65 years: 18.5-24.9 1.00 smoking status, fair-to-poor
10 1 &2 follow-up 89 deaths 25.0-29.9 0.59 (0.31-1.13) appetite, diabetes mellitus,
11 >30.0 0.97 (0.51-1.82) CVD, renal disease, serum
12 selenium
eedman The US 1983-89 — | 64733 women | Self-reported | Cancer, First 5 years BMLI, all women <18.5 1.64 (1.35-1.98) Age, birth cohort, smoking
J%\A et al, Radiologic 2000, 14.7 | and 19011 myocardial of follow-up 18.5-20.9 1.09 (0.96-1.24) status and duration, alcohol,
1 06, USA Technologists years men, age <35- infarction excluded in 21.0-22.9 1.00 race, education
15 study follow-up | >65 years: sensitivity 23.0-24.9 1.03 (0.90-1.18)
16 2278/ 1495 analyses 25.0-26.9 1.15 (0.99-1.34)
17 deaths 27.0-29.9 1.38 (1.18-1.60)
18 30.0-34.9 1.25 (1.04-1.50)
32749/7392 >35.0 2.10 (1.67-2.65)
19 never BMI, women who never <185 1.55 (1.10-2.17)
20 smokers: smoked 18.5-20.9 0.99 (0.80-1.23)
21 850/365 21.0-22.9 1.00
22 deaths 23.0-24.9 1.02 (0.82-1.26)
23 25.0-26.9 1.30 (1.02-1.65)
27.0-29.9 1.36 (1.07-1.74)
24 30.0-34.9 1.10 (0.82-1.49)
25 >35.0 2.14 (1.48-3.09)
26 BMI, women who never <18.5 1.05 (0.68-1.61)
27 smoked and excluding 1st 5 18.5-20.9 0.94 (0.74-1.19)
28 years of follow-up 21.0-22.9 1.00
23.0-24.9 1.00 (0.79-1.26)
29 25.0-26.9 130 (1.00-1.69)
30 27.0-29.9 1.40 (1.08-1.82)
31 30.0-34.9 1.07 (0.77-1.47)
32 >35.0 2.37 (1.62-3.48)
33 BMLI, all men <18.5 1.34 (0.80-2.23)
18.5-20.9 1.43 (1.14-1.79)
34 21.0-22.9 1.00
35 23.0-24.9 0.98 (0.83-1.16)
36 25.0-26.9 0.79 (0.67-0.94)
37 27.0-29.9 0.88 (0.74-1.05)
33 30.0-34.9 1.42 (0.94-2.15)
>35.0 1.84 (1.33-2.56)
39 BMI, men who never smoked | <18.5 0.90 (0.32-2.55)
40 18.5-20.9 1.13 (0.68-1.88)
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5 21.0-22.9 1.00
6 23.0-24.9 1.01 (0.73-1.41)
7 25.0-26.9 0.71 (0.49-1.02)
8 27.0-29.9 0.84 (0.58-1.22)
30.0-34.9 1.42 (0.94-2.15)
9 >35.0 2.82 (1.58-5.04)
10 BMI, women who never <18.5 0.62 (0.15-2.62)
11 smoked and excluding 1st 5 18.5-20.9 1.13 (0.62-2.05)
12 years of follow-up 21.0-22.9 1.00
13 23.0-24.9 1.01 (0.69-1.50)
25.0-26.9 0.80 (0.53-1.20)
14 27.0-29.9 0.87 (0.57-1.32)
15 30.0-34.9 1.70 (1.08-2.67)
16 >35.0 3.46 (1.86-6.43)
1F7eedman The US 1983-89 — 64120 women | Self-reported | Cancer and No BMI, women, age <65 years, 18.5-24.9 1.00 Birth cohort, race/ethnicity,
et al, Radiologic 2002, 16.3 | and 18760 myocardial never smokers 25.0-29.9 1.38 (1.10-1.72) education, alcohol, year first
06, USA Technologists years men, age 22- infarction 30.0-34.9 0.96 (0.65-1.43) worked as a radiologic
19 study follow-up 92 years: >35.0 1.87 (1.19-2.95) technologist by decade
20 2721/1758 BMI, women, age >65 years, | 18.5-24.9 1.00
21 deaths never smokers 25.0-29.9 1.09 (0.89-1.33)
22 30.0-34.9 1.44 (1.08-1.92)
23 NA never >35.0 2.57 (1.68-3.95)
smokers: BMI, women, age <65 years, 18.5-24.9 1.10 (0.91-1.33)
24 980/422 former smokers 25.0-29.9 1.79 (1.40-2.29)
25 deaths 30.0-34.9 1.57 (1.02-2.40)
26 >35.0 1.88 (1.10-3.22)
27 NA former BMI, women, age >65 years, 18.5-24.9 1.30 (1.09-1.55)
28 smokers: former smokers 25.0-29.9 1.64 (1.32-2.04)
693/700 30.0-34.9 1.29 (0.88-1.89)
29 deaths >35.0 2.45 (1.48-4.06)
30 BMI, women, age <65 years, | 18.5-24.9 2.22 (1.90-2.60)
31 NA current current smokers 25.0-29.9 2.46 (1.96-3.10)
32 smokers: 30.0-34.9 3.82 (2.74-5.32)
33 889/618 >35.0 5.20 (3.30-8.20)
deaths BMI, women, age >65 years, 18.5-24.9 2.20 (1.86-2.62)
34 current smokers 25.0-29.9 2.55 (1.99-3.25)
35 30.0-34.9 2.66 (1.63-4.36)
36 >35.0 3.55(1.57-8.02)
37 BMI, men, age <65 years, 18.5-24.9 1.00
38 never smokers 25.0-29.9 0.89 (0.67-1.20)
30.0-34.9 1.35(0.87-2.08)
39 >35.0 1.95 (1.02-3.74)
40 BMI, men, age >65 years, 18.5-24.9 1.00
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5 never smokers 25.0-29.9 0.77 (0.57-1.03)
6 30.0-34.9 1.15(0.70-1.89)
7 >35.0 3.16 (1.27-7.84)

BMI, men, age <65 years, 18.5-24.9 1.19 (0.90-1.58)
8 former smokers 25.0-29.9 1.04 (0.79-1.37)
9 30.0-34.9 1.90 (1.33-2.72)
10 >35.0 2.05 (1.07-3.95)
11 BMI, men, age >65 years, 18.5-24.9 1.15 (0.90-1.48)
12 former smokers 25.0-29.9 1.11 (0.86-1.42)

30.0-34.9 1.79 (1.26-2.55)

13 >35.0 1.40 (0.59-3.30)
14 BMI, men, age <65 years, 18.5-24.9 2.45(1.91-3.15)
15 current smokers 25.0-29.9 2.14 (1.64-2.79)
16 30.0-34.9 2.26 (1.49-3.44)
17 >35.0 4.19 (2.38-7.37)

BMI, men, age >65 years, 18.5-24.9 2.36 (1.81-3.09)
18 current smokers 25.0-29.9 2.28 (1.69-3.08)
19 30.0-34.9 2.80 (1.52-5.16)
20 >35.0 4.29 (1.73-10.64)
PMice JA etal, | The Breast and 1990-1992 | 17748 Measured No No BMI <18.5 1.9 (1.4-2.5) Age, hypertension, DM, heart
222)06, USA Bone Follow-up | —2001, 9 postmenopaus 18.5-24.9 1.0 disease, stroke, breast cancer,
23 of the Fracture years al women, age 25.0-29.9 0.8 (0.7-0.9) HRT, weight loss, self-

Intervention follow-up 55-80 years: 30.0-34.9 0.7 (0.6-0.8) reported health status,
24 Trial (B-FIT) 1886 deaths >35 0.7 (0.6-0.9) smoking status and pack-
25 years, alcohol, physical
26 function scale, WHR, SBP,
27 heart rate, timed up and go
o test, grip strength
gorrada MM | Leisure World 1981-2004, | 13451 men Self-reported | No Excluding BMI 17.6 1.50 (1.37-1.64) Age, sex, smoking status,
al, 2006, Cohort Study 23 years and women, first 5 years of 22.4 1.00 activity
30sa follow-up mean age 73 follow-up in 26.5 0.99 (0.95-1.03)
31 years: 11203 sensitivity 31.6 1.18 (1.07-1.31)
32 deaths analyses BMI, excluding first 5 years 17.6 1.38 (1.24-1.54)
33 of follow-up 22.4 1.00
26.5 1.02 (0.98-1.08)
34 316 1.22 (1.10-1.37)
JSule CR etal, | UK Department | 1973-1974 | 800 men and Measured No Sensitivity BMI <18.5 1.41 (0.90-2.38) Age, height, social class,
307, UK of Health and -NA, 24 women, age analyses 18.5-24.9 1.00 smoking status, reported
37 Social Security years >65 years: 756 excluding first 25-29.9 1.00 (0.74-1.34) change in weight, calories,
38 Survey follow-up deaths 5 years of >30 1.14 (0.76-1.71) physical activity, diagnosed
follow-up BM], excluding first 5 years <18.5 2.03 (1.15-3.59) disease at baseline

39 of follow-up 18.5-24.9 1.00
40 25-29.9 1.05 (0.76-1.45)
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5 >30 1.41 (1.05-2.07)
ASmith TC et Rancho 1984-1986 | 1627 menand | Measured No No BMI <18.5 1.52 (0.90-2.59) Age, sex, smoking status,
7a1, 2007, USA | Bernardo Study | — 1996, 10 | women, age 18.5-25.0 1.00 alcohol, exercise,
8 years 50-90 years: 25.0-29.9 0.86 (0.71-1.04) hypertension, triglycerides,
follow-up 538 deaths >30.0 1.02 (0.72-1.43) HDL-cholesterol, history of

9 CHD
TQnssen I, Cardiovascular 1989-1990 | 4968 men and | Measured No No BM]I, all 20-24.9 1.00 Age, sex, race, SES, smoking,
12007, USA Health Study -NA,9 women, age 25-29.9 0.92 (0.82 to 1.03) status and pack-years,
12 years >65 years: >30 0.94 (0.80 to 1.09) physical activity
13 follow-up 1464 deaths BMI, men 20-24.9 1.00

25-29.9 0.93 (0.80 to 1.08)
14 >30 0.88 (0.71 to 1.10)
15 BMI, women 20-24.9 1.00
16 25-29.9 0.90 (0.75 to 1.07)
17 >30 0.98 (0.79 to 1.22)
18 BM], age 65-74 years 20-24.9 1.00

25-29.9 1.01 (0.85 to 1.22)
19 >30 1.02 (0.82 to 1.27)
20 BMI, age >75 years 20-24.9 1.00
21 25-29.9 0.88 (0.76 to 1.02)
22 >30 0.80 (0.64 to 1.01)
23 BMI, none to passive smoke 20-24.9 1.00

exposure 25-29.9 0.82 (0.69 to 0.98)

24 >30 0.86 (0.68 to 1.08)
25 BML, light to high smoking 20-24.9 1.00
26 exposure 25-29.9 0.99 (0.85 to 1.16)
27 >30 1.02 (0.83 to 1.26)
28 BM], all 20-24.9 1.00 + prevalent disease

25-29.9 0.89 (0.80 to 0.99)
ég >30 0.83 (0.71 t0 0.97)

BMI, men 20-24.9 1.00

31 25-29.9 0.91 (0.78 to 1.06)
32 >30 0.77 (0.61 to 0.97)
33 BMI, women 20-24.9 1.00

25-29.9 0.85(0.71 to 1.01)
34 >30 0.88 (0.71 to 1.10)
35 BM], age 65-74 years 20-24.9 1.00
36 25-29.9 0.91 (0.76 to 1.09)
37 >30 0.83 (0.66 to 1.04)
38 BMLI, age >75 years 20-24.9 1.00

25-29.9 0.89 (0.76 to 1.03)
39 >30 0.73 (0.58 to 0.92)
40 BMI, none to passive smoke 20-24.9 1.00
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5 exposure 25-29.9 0.79 (0.67 to 0.94)
6 >30 0.79 (0.62 to 0.99)
7 BMI, light to high smoking 20-24.9 1.00
8 oo Do 035 (0.1 10 109)
> . J1to 1.
Kai XY etal, | Xi’an male 1987 — 1268 retired Measured No No BMI <18.5 2.03(1.33-3.11) Age, SBP, cigarettes per day,
1407, China veterans 2005, 18 military men, 18.5-23.9 1.00 duration of smoking, age of
11 years age >55 years: 24-27.9 1.03 (0.85-1.25) starting smoking total
12 follow-up 491 deaths >28 1.20 (0.90-1.62) cholesterol, TG, alcohol,
13 exercise, prevalent cancer,
14 stroke, diabetes, CHD,
hypertension, COPD, cerebral
15 arteriosclerosis
J@reenberg JA | Atherosclerosis 1993-1995 | 12457 men Measured Exclusion of | No BMI, no correction for 18.5-<25 1.00 Age, sex, race, smoking
1er al, 2007, Risk in — 1996- and women, subjects regression dilution 25-<30 0.88 (0.72-1.08) status, alcohol
1léSA Communities 1998,5.3 age 51-70 ever 30-<35 1.14 (0.91-1.44)
Study years years: 606 smokers, >35 1.24 (0.93-1.66)
19 follow-up deaths MI, HF, BMI, correction for 18.5-<25 1.00
20 stroke, DM, regression dilution 25-<30 1.00 (0.82-1.23)
21 cancer, 30-<35 1.31 (1.04-1.66)
22 chronic lung >35 1.54 (1.14-2.08)
23 disease BMI, correction for 18.5-<25 1.00
o regression dilution and 25-<30 2.07 (1.01-4.24)
reverse causation 30-<35 2.71 (1.25-5.89)
25 >35 4.02 (1.72-9.43)
26l Snih et al, | Established 1982-1993 | 12725 men Measured Subjects No BMI <18.5 1.53 (1.31-1.80) Age, sex
2p07, USA Populations for —-NA,7 and women, with 18.5-<25.0 1.00
28 Epidemiologic years age >65 years: limitation in 25.0-<30.0 0.78 (0.72-0.85)
Studies of the follow-up 3122 deaths activities of 30.0-<35.0 0.80 (0.72-0.90)
gg Elderly daily living 35.0-<40.0 1.02 (0.84-1.24)
>40.0 1.13 (0.79-1.60)
Jlegal KM et | National Health | NHANES | 52590 men Measured Prevalent First 3 years BMI, age 25-59 years <18.5 1.38 (0.82-2.32) Sex, smoking status,
32, 2007, USA | and Nutrition 1:1971- and women, cancers and | of follow-up 18.5-<25 1.00 racial/ethnic group, alcohol
33 Examination 1975 — age >25 years: CVD excluded in 25.0-<30.0 0.83 (0.65-1.06)
Survey 1, 2 and 1992, ~19 8418 deaths excluded in | sensitivity 30.0-<35.0 1.20 (0.84-1.72)
34 3 years sensitivity analyses >35.0 1.83 (1.27-2.62)
35 follow-up 19547 never analyses BMI, age 25-59 years, <18.5 1.64 (0.94-2.88)
36 NHANES | smokers: 2412 excluded cancer and CVD 18.5-<25 1.00
37 2:1976- deaths 25.0-<30.0 0.89 (0.69-1.16)
38 1980 — 30.0-<35.0 1.06 (0.73-1.53)
39 1992, ~14 >35.0 2.05 (1.39-3.02)
years BMI, age 25-59 years, <18.5 1.54 (0.33-7.06)
40 follow-up excluded cancer and CVD 18.5-<25 1.00
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5 NHANES and ever smokers 25.0-<30.0 0.73 (0.40-1.35)
6 3:1988- 30.0-<35.0 0.86 (0.49-1.50)
7 1994 — >35.0 1.39 (0.81-2.41)
2000, ~9 BMLI, age 25-59 years, <18.5 0.77 (0.22-2.66)
8 years excluded cancer and CVD, 18.5-<25 1.00
9 follow-up ever smokers and first 3 years | 25.0-<30.0 0.83 (0.42-1.65)
10 of follow-up 30.0-<35.0 0.80 (0.44-1.43)
11 >35.0 1.62 (0.90-2.90)
12 BMI, age 60-69 years <18.5 2.30(1.70-3.13)
13 18.5-<25 1.00
25.0-<30.0 0.95 (0.80-1.13)
14 30.0-<35.0 1.13 (0.89-1.42)
15 >35.0 1.63 (1.16-2.30)
16 BMLI, age 60-69 years, <18.5 2.28(1.52-3.43)
17 excluded cancer and CVD 18.5-<25 1.00
18 25.0-<30.0 0.95 (0.77-1.15)
30.0-<35.0 1.15 (0.90-1.48)
19 >35.0 1.80 (1.16-2.81)
20 BMI, age 60-69 years, <18.5 3.34 (1.26-8.80)
21 excluded cancer and CVD 18.5-<25 1.00
22 and ever smokers 25.0-<30.0 0.67 (0.45-1.00)
30.0-<35.0 1.29 (0.85-1.96)
23 >35.0 2.18 (1.24-3.82)
24 BMLI, age 60-69 years, <185 1.85 (0.70-4.89)
25 excluded cancer and CVD, 18.5-<25 1.00
26 ever smokers and first 3 years | 25.0-<30.0 0.71 (0.46-1.11)
27 of follow-up 30.0-<35.0 1.36 (0.84-2.19)
28 >35.0 2.47 (1.37-4.45)
BMLI, age >70 years <18.5 1.69 (1.38-2.07)
29 18.5-<25 1.00
30 25.0-<30.0 0.91 (0.83-1.01)
31 30.0-<35.0 1.03 (0.91-1.17)
32 >35.0 1.17 (0.94-1.47)
33 BMI, age >70 years, excluded | <18.5 1.73 (1.38-2.16)
cancer and CVD 18.5-<25 1.00
34 25.0-<30.0 0.86 (0.77-0.97)
35 30.0-<35.0 1.05 (0.91-1.21)
36 >35.0 1.16 (0.91-1.48)
37 BM]I, age >70 years, excluded | <18.5 1.68 (1.19-2.37)
33 cancer and CVD and ever 18.5-<25 1.00
smokers 25.0-<30.0 0.83 (0.70-0.99)
39 30.0-<35.0 1.14 (0.93-1.41)
40 >35.0 1.07 (0.81-1.42)
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5 BMI, age >70 years, excluded | <18.5 1.85 (1.28-2.68)
6 cancer and CVD, ever 18.5-<25 1.00
7 smokers and first 3 years of 25.0-<30.0 0.84 (0.71-1.00)
follow-up 30.0-<35.0 1.16 (0.96-1.42)
8 >35.0 1.16 (0.85-1.56)
Mazza A et The Experience NA-NA, 3282 men and | Measured No First two BMI, men, all <22.7 1.63 (1.23-2.71) Age, COPD, cigarette
14 2007, Italy | of 12 years women, age years of 22.7-24.9 1.28 (0.92-1.73) smoking status, duration of
11 Cardiovascular follow-up 65-96 years: follow-up 25.0-26.5 1.20 (0.85-1.67) smoking, alcohol, serum total
12 Study in the 1599 deaths excluded in 26.6-29.0 1.16 (0.82-1.32) cholesterol, history of CVD,
13 Elderly sensitivity >29.0 1.00 arterial hypertension,
(CASTEL) 441 never analyses BM], excluding early deaths <22.7 1.54 (1.15-2.18) diabetes, serum creatinine
14 smokers: 224 22.7-24.9 1.17 (0.94-1.78)
15 deaths 25.0-26.5 1.24 (0.96-1.44)
16 26.6-29.0 1.21 (0.78-1.31)
17 >29.0 1.00
18 BMI, excluding current <22.7 1.52 (1.10-2.00)
smokers 22.7-24.9 1.20 (0.84-1.42)
19 25.0-26.5 1.10 (0.92-1.54)
20 26.6-29.0 1.10 (0.88-1.61)
21 >29.0 1.00
22 BMI, excluding ex-smokers <22.7 1.33 (1.16-2.2)
23 22.7-24.9 1.20 (0.92-1.55)
25.0-26.5 1.20 (0.78-1.34)
24 26.6-29.0 1.10 (0.79-1.36)
25 >29.0 1.00
ZBmpson JA Melbourne 1990-1994 | 16969 men Measured Excluded Excluded first | BMI, men <23 1.2(1.0,1.4) Age at attendance, country of
xyal, 2007, Collaborative —2003, 11 | and 24344 subjects 2 years of 23-24.9 1.0 birth, physical activity,
Z@Jstralia Cohort Study years women, age with history | follow-up in 25-274 1.0 (0.9, 1.2) alcohol intake, education,
follow-up 27-75 years: of angina, sensitivity 27.5-29.9 1.0(0.9,1.2) smoking status, living alone
29 2822 deaths heart attack, | analyses >30 1.2(1.0, 1.4) (men only), and
30 diabetes, (results were BMI, women <23 1.2 (1.0, 1.5) family history of heart attack
31 23485 never stroke, unchanged , 23-24.9 1.0 (men only); and stratified by
32 smokers: NA cancer in but not 25-27.4 0.9 (0.7, 1.1) “previous history of heart
33 sensitivity reported) 27.5-29.9 0.9 (0.8, 1.1) attack, angina, diabetes,
13135 former analyses >30 1.1 (0.9, 1.3) stroke, and cancer
gg smokers: NA (results were BMI, men, all <23 1.3 (1.1-1.6)
unchanged , 23-24.9 1.0
36 4676 current but not 25-27.4 0.9 (0.8-1.1)
37 smokers: NA reported) 27.5-29.9 1.0 (0.8-1.1)
38 >30 1.1 (1.0-1.3)
BMI, women, all <17.4 kg 1.2 (1.0-1.5)
39 17.4212 1.0
40 21.3-24.8 0.8 (0.7-1.0)
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5 24.9-29.3 0.9 (0.8-1.2)
6 >29.4 1.1 (0.9-1.3)
7 BMI, men, never smokers <23 0.9 (0.6-1.3)
8 23-24.9 1.0
25-274 1.1(0.8-1.4)
9 27.5-29.9 0.9 (0.7-1.2)
10 30 1.2 (0.9-1.6)
11 BMI, women, never smoker <23 1.1 (0.9-1.4)
12 23-24.9 1.0
13 25-27.4 0.8 (0.6-1.1)
14 27.5-29.9 1.0 (0.8-1.3)
>30 1.2 (0.9-1.5)
15 BMI, men, former smokers <23 1.3 (1.0-1.7)
16 23-24.9 1.0
17 25-27.4 0.9 (0.8-1.2)
18 27.5-29.9 1.0 (0.8-1.2)
>30 1.1(0.9-1.4)
19 BMI, women, former smokers | <23
20 23-24.9 1.3 (0.9-1.9)
21 25-274 1.0
22 27.5-29.9 0.8 (0.6-1.2)
>30 0.9 (0.6-1.4)
23 BMI, men, current smokers <23 1.1 (0.7-1.5)
24 23-24.9 1.8 (1.2-2.6)
25 25-27.4 1.0
26 27.5-29.9 0.7 (0.5-1.0)
27 >30 1.1 (0.7-1.5)
28 BMI, women, current <23 1.4 (0.9-2.1)
smokers 23-24.9 1.0
29 25-27.4 0.8 (0.5-1.3)
30 27.5-29.9 0.7 (0.4-1.2)
31 >30 0.7 (0.4-1.1)
Joocher JL et UAB Study of 1999-2001 | 983 men and Measured No No BMI <18.5 2.18 (1.02-4.66) Age, sex, race, smoking
3;%, 2007, USA | Aging —2002- women, age (91% of 18.2-25.0 1.00 status, comorbidities
34 2004, 3 >65 years: 147 | participants) 25-30 1.25(0.83-1.87)
35 years deaths 30-35 0.83 (0.49-1.42)
follow-up >35 0.92 (0.47-1.80)
F6yjino Y et Japan 1988-1990 | 110792 men Self-reported | No No BMI, men <18.5 1.46 (1.37-1.56) Age, study area
3, 2007, Collaborative — 1999- and women, 18.5-24 1.00
3igpan Cohort Study 2003, 12.7 | age 40-79 25-29 0.92 (0.88-0.99)
years years: >30 1.07 (0.87-1.33)
39 follow-up | 9368/6139 BMI, women <185 1.60 (1.48-1.73)
40 deaths 18.5-24 1.00
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5 2529 1.05 (0.98-1.12)
6 >30 1.50 (1.29-1.74)
ZGelber RP et | Physicians’ 1982-1983 | 99253 men, Self-reported | Prevalent First 2 years BMLI, all <20 1.68 (1.45-1.93) Age, alcohol intake, physical
g’ll, 2007, USA | Health Study —1988,5.7 | age 40-84 myocardial of follow-up 20.0-22.4 1.13 (1.05-1.23) activity
years years: 5438 infarction, excluded in 22.5-24.9 1.00
9 follow-up deaths stroke, sensitivity 25.0-27.4 1.01 (0.94-1.08)
10 cancer, liver | analyses 27.5-29.9 1.12 (1.01-1.23)
11 44276 never disease >30.0 1.35 (1.21-1.52)
12 smokers: 1659 excluded in BMI, never smokers <20 1.08 (0.79-1.47)
13 deaths sensitivity 20.0-22.4 1.04 (0.90-1.21)
analyses 22.5-24.9 1.00
14 42270 former 25.0-27.4 1.03 (0.91-1.17)
15 smokers: 2702 27.5-29.9 1.14 (0.95-1.36)
16 deaths >30.0 1.39 (1.13-1.71)
17 BMI, former smokers <20 1.56 (1.25-1.95)
18 12048 current 20.0-22.4 1.17 (1.05-1.31)
smokers: 986 22.5-249 1.00
19 deaths 25.0-27.4 0.96 (0.87-1.06)
20 27.5-29.9 1.14 (1.00-1.31)
21 >30.0 1.30 (1.11-1.52)
22 BMI, current smokers <20 2.42 (1.87-3.13)
23 20.0-22.4 1.15 (0.95-1.38)
22.5-24.9 1.00
24 25.0-27.4 1.07 (0.90-1.26)
25 27.5-29.9 0.99 (0.77-1.27)
26 >30.0 1.43 (1.09-1.87)
27 BMI, without prior disease <20 1.63 (1.31-2.02)
28 20.0-22.4 1.09 (0.98-1.22)
22.5-24.9 1.00
29 25.0-27.4 1.10 (1.00-1.21)
30 27.5-29.9 1.20 (1.05-1.37)
31 >30.0 1.57 (1.36-1.82)
32 BMI, with prior disease <20 1.62 (1.33-1.96)
33 20.0-22.4 1.15(1.03-1.29)
22.5-24.9 1.00
34 25.0-27.4 0.89 (0.80-0.99)
35 27.5-29.9 0.99 (0.85-1.14)
36 >30.0 1.08 (0.90-1.29)
37 BMI, with prior disease, ever | <20 1.68 (1.45-1.95)
38 smokers, <2 years follow-up 20.0-22.4 1.15 (1.06-1.25)
22.5-249 1.00
39 25.0-27.4 0.97 (0.90-1.04)
40 27.5-29.9 1.03 (0.92-1.14)
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5 >30.0 1.27 (1.13-1.44)
6 BMI, without prior disease, <20 0.88 (0.56-1.40)
7 never smokers, excluding first | 20.0-22.4 0.99 (0.81-1.21)
2 years of follow-up 22.5-24.9 1.00
8 25.0-27.4 1.16 (0.98-1.36)
9 27.5-29.9 1.30 (1.03-1.63)
10 >30.0 1.47 (1.13-1.93)
1Aolan CM et | Study of 1989-1991 | 8029 women, | Measured No No BM], all <22.38 1.00 Age, smoking status (all),
18, 2007, USA | Osteoporotic -1997,8 age >65 years: >22.38-24.56 0.80 (0.65-0.96) self-reported health, grip
13 Fractures years 945 deaths >24.56-26.73 0.70 (0.57-0.87) strength, nonthiazide diuretic
follow-up >26.73-29.82 0.72 (0.58-0.89) use, femoral neck bone
14 4864 never >29.82 0.89 (0.72-1.10) mineral density
15 smokers: 457 BMLI, never smokers <22.38 1.00
16 deaths >22.38-24.56 0.94 (0.71-1.24)
17 >24.56-26.73 0.83 (0.62-1.11)
18 >26.73-29.82 0.81 (0.60-1.09)
- >29.82 1.20 (0.90-1.60)
IHschon T et European 1992-2000 | 359387 men Measured Excluded Analyses were | BMI, men <18.5 2.30 (1.84-2.86) Age, smoking status,
20 2008, Prospective - NA, and women, participants | stratified by 18.5-21.0 1.39 (1.24-1.57) education, alcohol, activity,
Zurope Investigation 9.7 years age 25-70 with >5 years or 21.0-<23.5 1.03 (0.94-1.12) height
22 into Cancer and | follow-up | years: 14273 prevalent shorter 23.5-<25 1.00
23 Nutrition deaths cancer, heart | follow-up 25-<26.5 0.91 (0.84-0.99)
disease, or 26.5-<28.0 0.96 (0.88-1.04)
24 stroke 28.0-<30.0 1.08 (1.00-1.17)
25 30.0-<35.0 1.24 (1.14-1.35)
26 >35.0 1.94 (1.71-2.20)
27 BMI, women <18.5 1.71 (1.44-2.01)
28 18.5-21.0 1.22 (1.10-1.34)
21.0-<23.5 1.00 (0.92-1.09)
29 23.5-<25 1.00
30 25-<26.5 1.02 (0.92-1.11)
31 26.5-<28.0 1.07 (0.97-1.18)
32 28.0-<30.0 1.11 (1.00-1.22)
33 30.0-<35.0 1.17 (1.07-1.29)
>35.0 1.65 (1.46-1.85)
34 BMI, men, never smokers <185 1.19 (0.54-2.62)
35 18.5-21.0 1.25(0.93-1.67)
36 21.0-<23.5 0.97 (0.80-1.07)
37 23.5-<25 1.00
33 25-<26.5 0.89 (0.73-1.07)
26.5-<28.0 1.05 (0.86-1.27)
39 28.0-<30.0 121 (1.01-1.47)
40 30.0-<35.0 1.48 (1.22-1.79)
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5 >35.0 2.78 (2.09-3.71)

6 BMI, women, never smokers <18.5 1.44 (1.08-1.92)

7 18.5-21.0 1.09 (0.93-1.27)
21.0-<23.5 1.00 (0.88-1.13)

8 23.5-<25 1.00

9 25-<26.5 1.00 (0.87-1.15)

10 26.5-<28.0 1.12 (0.98-1.30)

11 28.0-<30.0 1.12 (0.97-1.29)

12 30.0-<35.0 1.25 (1.09-1.43)
>35.0 1.80 (1.53-2.12)

13 BMI, men, former smokers <18.5 2.18 (1.39-3.41)

14 18.5-21.0 1.69 (1.34-2.13)

15 21.0-<23.5 1.05 (0.90-1.22)

16 23.5-<25 1.00

17 25-<26.5 0.95 (0.83-1.09)
26.5-<28.0 1.01 (0.88-1.15)

18 28.0-<30.0 1.16 (1.01-1.32)

19 30.0-<35.0 1.39 (1.21-1.59)

20 >35.0 2.10 (1.71-2.58)

21 BMI, women, former smokers | <18.5 1.47 (0.98-2.20)

2 18.5-21.0 1.01 (0.82-1.25)
21.0-<23.5 0.85 (0.72-1.00)

23 23.5-<25 1.00

24 25-<26.5 0.94 (0.79-1.12)

25 26.5-<28.0 0.91 (0.75-1.11)

26 28.0-<30.0 0.94 (0.77-1.14)

27 30.0-<35.0 0.95 (0.79-1.16)

o8 >35.0 1.49 (1.16-1.91)

BMI, men, current smokers <18.5 2.75 (2.09-3.63)

29 18.5-21.0 1.39 (1.19-1.63)

30 21.0-<23.5 1.03 (0.91-1.17)

31 23.5-<25 1.00

32 25-<26.5 0.86 (0.76-0.98)

33 26.5-<28.0 0.91 (0.80-1.03)
28.0-<30.0 0.99 (0.87-1.13)

34 30.0-<35.0 1.11 (0.98-1.26)

35 >35.0 1.66 (1.34-2.05)

36 BMI, women, current <18.5 2.29 (1.79-2.95)

37 smokers 18.5-21.0 1.53 (1.29-1.81)

38 21.0-<23.5 1.14 (0.98-1.33)
23.5-<25 1.00

39 25-<26.5 1.07 (0.90-1.28)

40 26.5-<28.0 1.21 (1.00-1.46)
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5 28.0-<30.0 1.30 (1.07-1.58)
6 30.0-<35.0 1.38 (1.14-1.67)
i >35.0 1.60 (1.20-2.13)
é—lozawa Aet | NIPPON 1980 — 8924 men and | Measured Prevalent First 5 years BMLI, all <18.5 1.39 (1.19-1.62) Age, sex, smoking status and
al, 2008, DATAR0 1999, 19 women, age CVD of follow-up 18.5-21 1.17 (1.03-1.33) cigarettes per day, alcohol
apan years 30-92 years: excluded excluded in 21-23 1.07 (0.94-1.22)
10 follow-up 1718 deaths sensitivity 23-25 1.00
11 analysis 25-27 1.06 (0.90-1.26)
12 3712 never >27 1.19 (1.00-1.42)
13 smokers: 329 BMI, never smokers, healthy | <18.5 2.01 (1.32-3.05)
deaths subjects 18.5-21 1.26 (0.92-1.72)
14 2123 1.07 (0.79-1.44)
15 23-25 1.00
16 25-27 1.46 (1.05-2.04)
17 >27 1.61 (1.16-2.24)
chsinger Northern 1992-1994 | 1372 menand | Measured No First 2 years BMI <23 1.5 (1.1-2.9) Age, sex, education, ethnic
]g etal, Manbhattan —2003, 6.9 | women, age excluded in 23-26.1 1.0 group, cancer, current
1 08, USA years >65 years: 479 sensitivity 26.2-29.4 1.2 (0.9-1.6) smoking status, dementia
20 follow-up deaths analyses, >29.4 1.2 (0.9-1.5)
21 | results only
22 partly
N9 reported
“Orsini N et al, | Cohort of 1997-1998 | 37633 men, Self-reported | Prevalent No BMI, high physical activity <25.0 1.00 Age, smoking status, pack-
2 08, Sweden | Swedish Men —2007,9.7 | age 45-79 cancer, 25.0-29.9 1.08 (0.95-1.22) years of smoking, alcohol,
25 years years: 4086 cardiovascul >30.0 1.43 (1.13-1.80) education, parental history of
26 follow-up deaths ar disease, BMI, medium physical <25.0 1.18 (1.04-1.34) CHD and cancer
27 diabetes activity 25.0-29.9 1.08 (0.95-1.22)
28 were >30.0 1.47 (1.17-1.87)
excluded BMLI, low physical activity <25.0 1.53 (1.36-1.72)
29 25.0-29.9 132 (1.17-1.48)
30 >30.0 1.73 (1.44-2.06)
Hivimaki M Whitehall Study | 1967-1970 | 18860 men, Measured Prevalent First 5 years BMLI, all <18.5 1.54 (1.33-1.79) Age
32al, 2008, -2005,35 | age 40-69 cardio- of follow-up 18.5-18.9 1.25 (1.03-1.52)
ited years years: 13498 vascular excluded in 19.0-19.9 1.13 (1.01-1.26)
;%ki;lgdom follow-up deaths disease, sensitivity 20.0-20.9 1.13 (1.04-1.24)
7865 healthy hypertensio | analyses 21.0-21.9 1.09 (1.01-1.19)
35 never n, heart 22.0-22.9 0.95 (0.89-1.03)
36 smokers: 4766 disease, 23.0-23.9 1.00
37 deaths ischemia, 24.0-24.9 0.98 (0.92-1.05)
38 intermittent 25.0-25.9 1.04 (0.98-1.11)
39 claudication, 26.0-26.9 1.04 (0.98-1.12)
dyspnea, 27.0-27.9 1.12 (1.04-1.21)
40 bronchitis, 28.0-28.9 1.22 (1.11-1.33)
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5 diabetes, 29.0-29.9 1.18 (1.06-1.30)
6 unexplained 30.0-30.9 1.28 (1.12-1.46)
7 weight loss 31.0-31.9 1.47 (1.25-1.71)
32.0-32.9 1.73 (1.40-2.14)
8 >33.0 1.85 (1.57-2.18)
9 BM], healthy never smokers <18.5 1.26 (0.89-1.79)
10 18.5-18.9 1.47 (0.98-2.21)
11 19.0-19.9 1.06 (0.86-1.31)
12 20.0-20.9 0.95 (0.81-1.13)
21.0-21.9 1.02 (0.88-1.17)
13 22.0-22.9 0.96 (0.85-1.08)
14 23.0-23.9 1.00
15 24.0-24.9 1.06 (0.95-1.18)
16 25.0-25.9 1.13 (1.01-1.25)
17 26.0-26.9 1.10 (0.98-1.23)
27.0-27.9 1.20 (1.06-1.36)
18 28.0-28.9 1.40 (1.21-1.62)
19 29.0-29.9 1.21 (1.02-1.44)
20 30.0-30.9 1.54 (1.23-1.91)
21 31.0-31.9 1.59 (1.22-2.06)
22 32.0-32.9 1.90 (1.31-2.75)
nn >33.0 2.32(1.73-3.10)
“Pednekar MS | Mumbai City 1991-97— | 148173 men Measured No First 2 years BMI, men, never user of <16.0 2.68 (2.26-3.19) Age, education, religion,
al, 2008, 2003,5.2 and women, of follow-up tobacco 16.0-<17.0 1.50 (1.21-1.86) mother tongue
28dia years age >35 years: was excluded 17.0-<18.5 1.37 (1.16-1.62)
26 follow-up 13261 deaths in a sensitivity 18.5-<25.0 1.10 (0.98-1.23)
27 analysis 25.0-<30.0 1.00
28 Never >30.0 1.34 (1.05-1.71)
smokers or BMI, smokeless tobacco user | <16.0 2.75 (2.38-3.19)
29 smokeless 16.0-<17.0 1.71 (1.44-2.03)
30 tobacco users: 17.0-<18.5 1.53 (1.33-1.77)
31 3255 deaths 18.5-<25.0 1.18 (1.06-1.32)
32 25.0-<30.0 1.02 (0.86-1.17)
>30.0 1.17 (0.90-1.51)
33 BMI, men, smoker <16.0 3.36 (2.93-3.85)
34 16.0-<17.0 238 (2.04-2.78)
35 17.0-<18.5 2.02 (1.76-2.31)
36 18.5-<25.0 1.61 (1.44-1.80)
37 25.0-<30.0 1.38 (1.20-1.59)
>30.0 1.56 (1.21-2.01)
38 BMI, women, never user of <16.0 2.70 (2.12-3.45)
39 tobacco 16.0-<17.0 1.80 (1.29-2.53)
40 17.0-<18.5 1.37 (1.04-1.80)
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5 18.5-<25.0 1.07 (0.90-1.26)
6 25.0-<30.0 1.00
7 >30.0 1.09 (0.84-1.42)
BMI, women, smokeless <16.0 2.22 (1.86-2.64)
8 tobacco user 16.0-<17.0 1.55(1.25-1.91)
9 17.0-<18.5 1.48 (1.23-1.77)
10 18.5-<25.0 1.20 (1.03-1.40)
11 25.0-<30.0 1.04 (0.87-1.24)
12 >30.0 1.14 (0.89-1.46)
“Pednekar MS | Mumbai City 1991-97 — 148173 men Measured No First 2 years BMI, women <16.0 1.94 (1.75-2.15) Age, education, religion,
et al, 2008, 2003,5.2 and women, of follow-up 16.0-<17.0 1.38 (1.19-1.60) mother tongue, tobacco
dia years age >35 years: was excluded 17.0-<18.5 1.24 (1.11-1.39)
15 follow-up 13261 deaths in a sensitivity 18.5-<25.0 1.00
16 analysis 25.0-<30.0 0.89 (0.81-0.98)
17 >30.0 0.97 (0.83-1.14)
18 BMI, men <16.0 2.24 (2.09-2.39)
16.0-<17.0 1.45 (1.33-1.58)
19 17.0-<18.5 1.27 (1.19-1.36)
20 18.5-<25.0 1.00
21 25.0-<30.0 0.87 (0.82-0.93)
22 >30.0 1.05 (0.92-1.21)
23 BMI, women, excluding first | <16.0 1.83 (1.62-2.06)
2 years of follow-up 16.0-<17.0 1.36 (1.15-1.61)
24 17.0-<18.5 1.15 (1.01-1.31)
25 18.5-<25.0 1.00
26 25.0-<30.0 0.89 (0.80-0.99)
27 >30.0 0.90 (0.75-1.08)
28 BMI, men, excluding first 2 <16.0 1.92 (1.77-2.09)
years of follow-up 16.0-<17.0 1.38 (1.25-1.53)
29 17.0-<18.5 1.26 (1.16-1.36)
30 18.5-<25.0 1.00
31 25.0-<30.0 0.90 (0.84-0.97)
292 >30.0 1.13 (0.97-1.32)
atsuo T et Ibaraki 1993-2003, | 32060 men Measured No First 3 years BMI, men, age 40-59 years <185 2.05(1.25-3.35) Age, alcohol, smoking status
i\eﬁ} 2008, Prefecture 9.7/9.9 and 61916 of follow-up 18.5-20.9 1.16 (0.85-1.58)
pan years women, age excluded in 21.0-22.9 1.00
35 follow-up 40-79 years: main analysis 23.0-24.9 1.09 (0.83-1.43)
36 3930/3164 25.0-26.9 1.02 (0.76-1.38)
37 deaths 27.0-29.9 1.08 (0.77-1.52)
38 >30.0 1.54 (0.88-2.70)
39 BMI, men, age 60-79 years <18.5 1.58 (1.39-1.79)
18.5-20.9 1.17 (1.06-1.29)
40 21.0-22.9 1.00
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5 23.0-24.9 0.97 (0.88-1.07)
6 25.0-26.9 0.93 (0.83-1.05)
7 27.0-29.9 0.93 (0.80-1.08)
>30.0 1.43 (1.08-1.89)
8 BMI, women, age 40-59 years | <18.5 1.77 (1.09-2.88)
9 18.5-20.9 1.13 (0.82-1.55)
10 21.0-22.9 1.00
11 23.0-24.9 1.18 (0.89-1.56)
12 25.0-26.9 1.23 (0.90-1.68)
27.0-29.9 1.46 (1.04-2.05)
13 >30.0 2.23 (1.46-3.42)
14 BMI, women, age 60-79 years | <18.5 1.70 (1.46-1.99)
15 18.5-20.9 1.17 (1.04-1.33)
16 21.0-22.9 1.00
17 23.0-24.9 0.97 (0.87-1.10)
25.0-26.9 1.03 (0.91-1.17)
ig 27.0-29.9 1.17 (1.02-1.33)
>30.0 1.39 (1.14-1.69)
2fhang X et al, | Shanghai 1996-2000 | 74896 women, | Measured Participants | First 3 years BMI, baseline, all age 51-70 <222 1.00 Age
22D08, China Women’s Health | —2007,7.4 | age 40-70 with of follow-up years 22.2-243 0.84 (0.71-0.99)
22 Study years years: 2389 previous was excluded 24.4-26.6 1.01 (0.86-1.18)
23 follow-up deaths CVD, in a sensitivity >26.7 1.11 (0.95-1.30)
26055 women, cancer, analysis BMI, baseline, healthy never <22.2 1.00 Age, education, occupation,
24 age 51-70 substantial smokers, excl. first 3 years of | 22.2-24.3 1.13 (0.85-1.50) annual family income,
25 years: 1187 weight loss, follow-up 24.4-26.6 1.40 (1.17-1.84) menopausal status, HRT,
26 deaths and first 3 >26.7 1.61 (1.23-2.10) exercise, alcohol, SFA,
27 19883 healthy, years of vegetables and fruits
never smoking follow-up
28 women were
29 without excluded in
30 previous a sensitivity
31 CVD, cancer, analysis
32 substantial
weight loss,
33 excluding first
34 3 years of
35 follow-up: 486
36 deaths
37
38
39
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BI'sai SP et al, Taipei 1989-1992 | 23185 men Measured No No BMI, all 18.5-24.9 1.00 Age, sex, smoking status
/2008, Taiwan | Outpatient —2005,15 | and 12074 25-29.9 1.23 (1.1-1.3)
7 Service Center years women, age >30 1.78 (1.4-2.3)
follow-up >40 years: BMI, non-smokers (never 18.5-24.9 1.00
8 2095 deaths smokers) 25-29.9 1.36 (1.2-1.5)
9 24669 non- >30 2.06 (1.5-2.9)
10 smokers: 1066
11 deaths
1Szluvaget Cet | Trivandrum Oral | 1995-2004, | 75868 men Measured Prevalent First 3 years BMI, men <16 1.35(1.15-1.58) Age, education, occupation,
2008, Cancer Study 8 years and women, cancer, of follow-up 16-18.4 1.19 (1.07-1.31) smoking status, pack-years,
ndia follow-up | age >35 years: tuberculosis, | excluded in 18.5-22.9 1.00 SES, study group, tobacco
4 4684 deaths stroke, sensitivity 23.0-24.9 0.92 (0.81-1.05) chewing, alcohol, religion
15 cardio- analyses 25.0-27.4 0.88 (0.75-1.04)
16 59024 never vascular >27.5 0.78 (0.59-1.02)
17 smokers: disease, BMI, women <16 1.29 (1.10-1.51)
18 879/2098 asthma were 16-18.4 1.17 (1.04-1.31)
deaths excluded 18.5-22.9 1.00
19 23.0-24.9 0.90 (0.78-1.04)
20 1301 former 25.0-27.4 1.01 (0.87-1.17)
21 smokers: NA >27.5 0.87 (0.72-1.04)
22 BMI, men, non-smokers <16 1.95 (1.46-2.60)
23 17334 current (never) 16-18.4 1.33 (1.11-1.59)
smokers: 1400 18.5-22.9 1.00
24 deaths 23.0-24.9 1.01 (0.83-1.23)
25 25.0-27.4 0.82 (0.64-1.05)
26 >27.5 0.75 (0.51-1.10)
27 BMI, women, non-smokers <16 1.27 (1.07-1.50)
28 (never) 16-18.4 1.15 (1.03-1.29)
18.5-22.9 1.00
29 23.0-24.9 0.90 (0.78-1.04)
30 25.0-27.4 1.00 (0.86-1.17)
31 >27.5 0.87 (0.72-1.04)
32 BMI, men, current smokers <16 1.17/(0.95-1.44)
33 16-18.4 1.11 (0.98-1.26)
18.5-22.9 1.00
34 23.0-24.9 0.86 (0.70-1.07)
35 25.0-27.4 1.02 (0.79-1.31)
36 >27.5 0.96 (0.62-1.47)
37 BMI, men <16 1.26 (1.03-1.55)
38 16-18.4 1.16 (1.03-1.32)
18.5-22.9 1.00
39 23.0-24.9 0.95 (0.81-1.12)
40 25.0-27.4 0.85 (0.69-1.05)
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5 >27.5 0.89 (0.65-1.21)
6 BMI, women <16 1.20 (0.99-1.47)
7 16-18.4 1.12 (0.98-1.28)
18.5-22.9 1.00
8 23.0-24.9 0.87 (0.73-1.04)
9 25.0-27.4 1.11 (0.93-1.33)
10 >27.5 0.93 (0.75-1.15)
11 BMI, men, non-smokers <16 1.79 (1.22-2.63)
12 16-18.4 1.27 (1.01-1.60)
18.5-22.9 1.00
13 23.0-24.9 1.16 (0.92-1.46)
14 25.0-27.4 0.80 (0.59-1.09)
15 >27.5 0.97 (0.64-1.48)
16 BMI, women, non-smokers <16 1.21 (0.98-1.48)
17 16-18.4 1.11 (0.97-1.28)
18.5-22.9 1.00
18 23.0-24.9 0.87 (0.73-1.04)
19 25.0-27.4 1.11 (0.92-1.32)
20 >27.5 0.93 (0.75-1.15)
21 BMI, men, current smokers <16 1.12 (0.87-1.44)
22 16-18.4 1.06 (0.91-1.25)
18.5-22.9 1.00
23 23.0-24.9 0.79 (0.60-1.02)
24 25.0-27.4 0.98 (0.72-1.34)
25 >27.5 0.92 (0.55-1.54)
ABngback Swedish 1980-1981 | 23580 men Self-reported | No Excluding BMI, men <18.5 2.4 (1.6-3.6) Age, smoking status,
oWeitoft GR et | Surveys of —1988- and women, first 3 years of 18.5-24.9 1.0 longstanding illness,
2008, Living 1989, 12 age 16-74 follow-up in 25.0-29.9 1.0 (0.9-1.1) education
weden Conditions years years: 2306 sensitivity >30.0 1.5 (1.2-1.8)
(ULF) follow-up deaths analyses BMI, women <18.5 2.0 (1.5-2.7)
30 18.5-24.9 1.0
31 25.0-29.9 1.1 (1.0-1.3)
32 >30.0 14 (1.1-1.7)
33 BMI, men, excluding first 3 <18.5 2.3 (1.4-3.7)
years 18.5-24.9 1.0
2‘51 25.0-29.9 1.1 (0.9-1.2)
>30.0 1.4 (1.1-1.7)
36 BMI, women, excluding first | <18.5 2.0 (1.4-2.8)
37 3 years 18.5-24.9 1.0
38 25.0-29.9 1.1 (0.9-1.3)
o >30.0 1.4 (1.1-1.7)
oY
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SMoore SC et Breast Cancer 1987-1989 | 50186 women, | Measured Prevalent No BM], all 15.0-18.4 1.43 (1.19-1.72) Age, menopausal status,
@l, 2008, USA | Detection —1997,10 | age 40-93 coronary 18.5-20.9 1.07 (0.98-1.17) annual household income,
7 Demonstration years years: 5201 heart 21.0-23.4 1.00 education, race/ethnicity,
Project follow-up deaths disease, 23.5-24.9 1.10 (1.00-1.20) smoking status and cigarettes
8 diabetes or 25.0-27.4 1.20 (1.11-1.31) per day, physical activity
9 25103 never cancer 27.5-29.9 1.23 (1.11-1.37)
10 smokers: 2715 excluded in 30.0-34.9 1.60 (1.44-1.77)
11 deaths sensitivity >35.0 1.92 (1.64-2.24)
12 analyses BMLI, any chronic disease 15.0-18.4 1.10 (0.74-1.65)
16321 former history 18.5-20.9 1.21 (1.01-1.45)
13 smokers: 1567 21.0-23.4 1.00
14 deaths 23.5-24.9 1.29 (1.08-1.54)
15 25.0-27.4 1.21 (1.02-1.42)
16 6203 current 27.5-29.9 1.34 (1.09-1.64)
17 smokers:791 30.0-34.9 1.58 (1.29-1.92)
deaths >35.0 1.68 (1.25-2.26)
18 BMI, no chronic disease 15.0-18.4 1.53 (1.25-1.88)
19 history 18.5-20.9 1.04 (0.94-1.15)
20 21.0-23.4 1.00
21 23.5-24.9 1.04 (0.94-1.16)
22 25.0-27.4 1.19 (1.08-1.31)
27.5-29.9 1.17 (1.03-1.32)
23 30.0-34.9 1.57 (1.38-1.77)
24 >35.0 1.93 (1.61-2.33)
25 BMI, never smokers 15.0-18.4 1.32 (0.99-1.75)
26 18.5-20.9 1.07 (0.94-1.21)
27 21.0-23.4 1.00
28 23.5-24.9 1.09 (0.97-1.24)
25.0-27.4 1.18 (1.05-1.32)
29 27.5-29.9 1.28 (1.11-1.47)
30 30.0-34.9 1.58 (1.38-1.82)
31 >35.0 1.94 (1.58-2.40)
32 BMI, former smokers 15.0-18.4 1.50 (1.07-2.09)
33 18.5-20.9 1.05 (0.90-1.23)
21.0-23.4 1.00
34 23.5-24.9 1.13 (0.97-1.32)
35 25.0-27.4 1.19 (1.02-1.38)
36 27.5-29.9 1.13 (0.92-1.38)
37 30.0-34.9 1.70 (1.40-2.06)
38 >35.0 1.65 (1.22-2.22)
BMI, current smokers 15.0-18.4 1.72 (1.22-2.43)
39 18.5-20.9 1.19 (0.97-1.45)
40 21.0-23.4 1.00
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5 23.5-24.9 1.11 (0.88-1.40)

6 25.0-27.4 1.26 (1.02-1.57)

7 27.5-29.9 1.09 (0.80-1.50)

8 30.0-34.9 1.33 (0.96-1.82)
>35.0 2.21 (1.40-3.47)

Kulminski National Long 1994-NA, 4791 men and | Self-reported | No, No BMLI, all <18.5 1.86 (1.62-2.14) Age, sex

1M et al, Term Care 9 years women, age sensitivity 18.5-21.9 1.27 (1.14-1.41)

12008, USA Survey follow-up >65 years: analyses 22.0-24.9 1.00

12 2956 deaths excluding 25-29.9 0.82 (0.74-0.91)

13 subjects 30-34.9 0.78 (0.68-0.91)

with >35 1.05 (0.87-1.26)

14 disability BMI, men <18.5 2.24 (1.74-2.88)

15 18.5-21.9 1.51 (1.26-1.80)

16 22.0-24.9 1.00

17 25-29.9 0.80 (0.68-0.93)

18 30-34.9 0.85 (0.66-1.08)
>35 1.15 (0.79-1.67)

19 BMI, women <18.5 1.70 (1.44-2.02)

20 18.5-21.9 1.15 (1.00-1.31)

21 22.0-24.9 1.00

22 25-29.9 0.84 (0.73-0.95)

23 30-34.9 0.75 (0.62-0.89)
>35 0.99 (0.80-1.23)

24 BML, all <18.5 1.96 (1.68-2.29) Age, sex, smoking, drinking,

25 18.5-21.9 1.30 (1.16-1.47) heart attack, other heart

26 22.0-24.9 1.00 problems, stroke, cancer,

27 25-29.9 0.81(0.73-0.91) race, change in weight

28 30-34.9 0.76 (0.65-0.89)
>35 1.08 (0.89-1.32)

29 BML, disabled <18.5 1.31 (0.86-2.01)

30 18.5-21.9 1.10 (0.85-1.42)

31 22.0-24.9 1.00

32 25-29.9 0.73 (0.58-0.91)

33 30-34.9 0.67 (0.47-0.94)
>35 1.29 (0.81-2.01)

34 BML, nondisabled <18.5 2.01 (1.70-2.38)

35 18.5-21.9 1.38 (1.20-1.58)

36 22.0-24.9 1.00

37 25-29.9 0.85 (0.74-0.96)

33 30-34.9 0.75 (0.62-0.89)

o0 >35 0.88 (0.71-1.09)
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Sorkeila M et | Finnish Twin 1975-1981 | 15494 men Self-reported | Excluded No BMI, women <18.5 1.22 (0.76-1.97) Age
&l 2009, Cohort —2003,22 | and women, chronic 18.5-<22.0 1.00
7Finland years age 24-60 disease that 22.0-<23.5 0.82 (0.60-1.13)
follow-up years: 787/376 could cause 23.5-<25.0 1.04 (0.77-1.40)
8 deaths weight loss, 25.0-<27.0 0.91 (0.64-1.30)
9 27.0-<30.0 0.88 (0.59-1.32)
10 >30.0 1.07 (0.61-1.88)
11 BMI, men <18.5 0.28 (0.07-1.10)
12 18.5-<22.0 1.00
22.0-<23.5 0.97 (0.77-1.23)
13 23.5-<25.0 1.15 (0.90-1.45)
14 25.0-<27.0 1.14 (0.89-1.46)
15 27.0-<30.0 1.40 (1.07-1.82)
16 >30.0 1.61 (1.08-2.41)
user M et US Health and 1992-1993 | 16192 men Self-reported | No First 3 years BMI, men, age 55-80 years 18.5-22.9 1.42 (1.11-1.81) Smoking status, education
1aé, 2009, USA | Retirement —2002, 7.8 | and women, of follow-up 23.0-24.9 1.00
Survey and years age 51-61 and excluded in 25.0-29.9 0.96 (0.79-1.18)
19 Asset and follow-up >70 years: main analysis 30.0-34.9 1.08 (0.83-1.39)
20 Health 2354 deaths >35.0 1.47 (1.02-2.12)
21 Dynamics BMI, men, age >80 years 18.5-22.9 1.10 (0.87-1.39)
22 Among the 23.0-24.9 1.00
23 Oldest Old 25.0-29.9 0.86 (0.70-1.06)
30.0-34.9 0.85 (0.60-1.21)
24 >35.0 131 (0.67-2.58)
25 BMI, women, age 55-80 years | 18.5-22.9 1.01 (0.77-1.34)
26 23.0-24.9 1.00
27 25.0-29.9 1.03 (0.79-1.34)
28 30.0-34.9 1.07 (0.77-1.49)
>35.0 1.95 (1.36-2.79)
29 BMI, women, age >80 years | 18.5-22.9 1.01 (0.84-1.34)
30 23.0-24.9 1.00
31 25.0-29.9 0.80 (0.66-0.98)
32 30.0-34.9 0.95 (0.72-1.26)
29 >35.0 1.80 (1.23-2.64)
é{‘?{{rrie JE et The General 1966-1967 | 644 women Measured No No BMI, women <18.5 1.78 (0.91-3.49) Age
,2009, UK | Post Office -2007,40 | and 1272 men, 18.5-24.9 1.00
35 Study years age 35-70 25.0-29.9 0.84 (0.66-1.06)
36 follow-up | years: 348/871 >30.0 1.53 (1.11-2.12)
37 deaths BMI, men <18.5 1.72 (0.99-2.99)
33 18.5-24.9 1.00
25.0-29.9 0.97 (0.84-1.11)
39 >30.0 1.22 (0.92-1.61)
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SGuallar- Spanish Elderly | 2000-2001 | 3536 menand | Measured No No BMI <25.6/<26.1 1.00 Age, sex, education, smoking
Castillon P et —2007,5.7 | women, age <28.0/<29.0 0.82 (0.64-1.04) status, alcohol, leisure-time
7al, 2009, years >60 years: 659 <30.7/<32.4 0.72 (0.58-0.90) physical activity, chronic
8Spain follow-up deaths >30.7/>32.4 0.85 (0.66-1.08) obstructive lung disease,
BMI, no mobility limitation <25.6/<26.1 1.00 cancer, untreated cataracts,
9 <28.0/<29.0 1.04 (0.67-1.61) depression requiring
10 <30.7/<32.4 1.03 (0.65-1.64) treatment, dementia, SF-36
11 >30.7/>32.4 0.92 (0.53-1.62) mental summary component
12 BMI, mobility limitation <25.6/<26.1 1.00
<28.0/<29.0 0.65 (0.47-0.89)
13 <30.7/<32.4 0.47 (0.34-0.65)
14 >30.7/232.4 0.52 (0.35-0.78)
IWalter S et al, | Rotterdam Study | 1990-1993 | 5980 men and | Measured Excluded No BMLI, non-disabled 18.5-25 1.00 Age, sex, smoking status,
1209, —2006, 15 | women, age : participant 25-30 0.96 (0.86-1.07) pack-years of cigarettes,
yetherlands years 2388 deaths with 30-35 1.06 (0.89-1.25) alcohol consumption, alcohol
18 follow-up unintentiona >35 1.31 (0.86-1.99) in g/d, education, income,
1 weight loss BMLI, disabled 18.5-25 1.00 living situation
19 of >3.5 kg 25-30 0.82 (0.70-0.96)
20 inl8 30-35 0.73 (0.60-0.90)
21 months >35 1.12 (0.80-1.57)
22 before
a0 baseline
enk Jetal, | The Vorarlberg 1985-2003 | 184697 men Measured No First 1-3 years | BMI, men <18.5 2.57 (2.17-3.05) Age, smoking status
09, Austria | Health —2006, and women, follow-up 18.5-19.9 1.44 (1.25-1.65)
5 Monitoring & 15.1 years | mean age 41.7 excluded in 20.0-22.4 1.24 (1.15-1.34)
26 Promotion follow-up years: 15557 sensitivity 22.5-24.9 1.00
27 Program deaths analyses, but 25.0-27.4 1.01 (0.95-1.08)
28 not reported 27.5-29.9 1.13 (1.05-1.21)
30.0-34.9 1.25(1.15-1.35)
29 >35.0 2.13 (1.82-2.48)
30 BMI, women <18.5 1.40 (1.21-1.62)
31 18.5-19.9 1.11 (0.99-1.26)
32 20.0-22.4 1.06 (0.98-1.14)
33 22.5-24.9 1.00
25.0-27.4 1.05 (0.98-1.13)
34 27.5-29.9 1.10 (1.02-1.19)
35 30.0-34.9 1.29 (1.20-1.40)
36 >35.0 1.60 (1.42-1.81)
3Wandell PE Stockholm 1969-1996, | 1020 men and | Measured No No BMI, men <20 1.21 (0.49-3.00) Age, need of care, heart rate,
al, 2009, County Study 26 years women, age 20-<25 1.00 hypertension, low fasting
%\reden follow-up 18-64 years: 25-30 0.95 (0.64-1.39) blood glucose, diabetes,
562 deaths >30 2.76 (1.43-5.33) alcohol, smoking status
40 BMI, women <20 0.36 (0.15-0.91)
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5 20-<25 1.00
6 25-30 0.88 (0.52-1.50)
= >30 1.59 (0.77-3.30)
8Gulsvik AK Bergen Clinical 1965-2007, | 5653 men and | Measured No No BMLI, age 20-44 years <22 0.85 (0.65-1.12) Sex, hypertension,
et al, 2009, Blood Pressure 42 years women, age 22-24.9 1.00 cholesterol, smoking status
orway Study follow-up | 22-75 years: 25.0-27.9 1.23 (0.91-1.66) and cigarettes per day, SES,

10 4520 deaths >28.0 1.65 (1.09-2.50) diabetes, cardiovascular
11 BMI, age 45-64 years <22 1.06 (0.87-1.29) disease, chronic obstructive
12 22-249 1.00 pulmonary disease, physical
13 25.0-27.9 1.00 (0.84-1.19) inactivity, physical

>28.0 1.29 (1.07-1.56) appearance
14 BMI, >65 years <22 1.58 (1.11-2.25)
15 22-24.9 1.00
16 25.0-27.9 0.86 (0.64-1.16)
17 >28.0 1.10 (0.83-1.46)
1%6:ssman Jet | Jersualem 1990, 447/870/1086 | NA No Yes, BMI, women, 1990-2008 <25 1.00 Perceived economic hardship,

2009, Longitudinal 1998, 2005 | men and excluding the 25-29.9 0.55(0.33-0.92) self-rated health, physical

11 ael Study —2008, women, age first 1, 3.5 and >30 0.45 (0.25-0.83) activity, pack-years of
20 18/10/3 70, 78, and 85 6 years of BMI, women, 1996-2008 <25 1.00 smoking, activity of daily
21 years years: NA follow-up 25-29.9 0.55(0.31-0.97) living dependency,
22 follow-up >30 0.39 (0.20-0.79) hypertension, DM, IHD,
23 BMI, women, 1998-2008 <25 1.00 cancer

25-29.9 0.66 (0.41-1.05)
24 >30 0.41 (0.25-0.68)
25 BMI, women, 2001-2008 <25 1.00
26 25-29.9 0.45 (0.26-0.76)
27 >30 0.28 (0.16-0.49)
28 BMI, women, 2005-2008 <25 1.00

25-29.9 0.30 (0.15-0.62)
29 >30 0.38 (0.19-0.78)
30 BMI, women, 2006-2008 <25 1.00
31 25-29.9 0.22 (0.09-0.51)
32 >30 0.18 (0.07-0.47)
33 BMI, men, 1990-2008 <25 1.00

25-29.9 0.93 (0.63-1.70)
34 >30 1.03 (0.59-1.79)
35 BMI, men, 1996-2008 <25 1.00
36 25-29.9 0.88 (0.55-1.40)
37 >30 1.17 (0.61-2.26)
33 BMI, men, 1998-2008 <25 1.00

25-29.9 0.77 (0.54-1.09)
39 >30 0.78 (0.48-1.28)
40 BMI, men, 2001-2008 <25 1.00
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5 25-29.9 0.94 (0.61-1.46)
6 >30 0.53(0.27-1.07)
7 BMI, men, 2005-2008 <25 1.00
8 25-29.9 1.06 (0.52-2.10)
>30 0.36 (0.10-1.30)
9 BMI, men, 2006-2008 <25 1.00
10 25-29.9 1.04 (0.47-2.30)
11 >30 0.28 (0.06-1.33)
1(28sari M et The INCHIANTI | 1998-2000 | 934 men and NA No No BMI, no sarcopenia <25 1.00 Age, sex, site, education,
1%, 2009, Italy | Study —2006, 5.1 | women, age 25-29.9 1.17 (0.65-2.09) mini-mental state examination
years >65 years: 263 >30 0.99 (0.53-1.84) score, center for
14 follow-up deaths BMI, sarcopenia <25 1.25 (0.69-2.25) epidemiological studies
15 25-29.9 1.24 (0.65-2.37) depression scale score,
16 >30 1.18 (0.46-3.02) physical activity, CHF, CAD,
17 hypertension, PAD,
iratory disease,
18 respiratory ¢
osteoarthritis, stroke, IL-6,
19 CRP, TNF-alph
> -alpha
20eovius M et | Swedish 1969-1970 | 45920 men, Measured No No BMI, all <18.5 0.97 (0.86-1.08) Age, muscular strength, SES,
241, 2009, Military —2007,38 | meanage 18.7 18.5-24.9 1.00 smoking status, cigarettes per
Bweden Conscripts years years: 2878 25.0-29.9 1.33(1.15-1.53) day
23 follow-up deaths >30.0 2.14 (1.61-2.85)
BMI, non-smokers <18.5 0.94 (0.75-1.18)
24 18.5-24.9 1.00
25 25.0-29.9 1.37 (1.05-1.79)
26 >30.0 2.16 (1.24-3.76)
27 BMI, smokers <18.5 0.97 (0.85-1.11)
28 18.5-24.9 1.00
25.0-29.9 1.35(1.14-1.60)
29 >30.0 223 (1.60-3.12)
30 BML, 1-10 cig/d <18.5 0.91 (0.75-1.10)
31 18.5-24.9 1.00
32 25.0-29.9 1.44 (1.11-1.86)
33 >30.0 1.83(0.98-3.42)
BMI, >10 cig/d <18.5 1.05 (0.88-1.25)
gg 18.5-24.9 1.00
25.0-29.9 1.23 (0.98-1.54)
36 >30.0 2.27 (1.53-3.38)
3Jrpana HM National 1994-1995 | 11326 men Self-reported | No First 4 years BMLI, all <18.5 1.73 (1.25-2.39) Age, sex, smoking status,
al, 2010, Population - 2005, 12 and women, excluded in 18.5-<25.0 1.00 physical activity, alcohol
ﬁanada Health Survey years age >25 years: sensitivity 25.0-<30.0 0.83 (0.72-0.96)
follow-up 1929 deaths analyses 30.0-<35.0 0.95 (0.77-1.18)
40 (Results were >35.0 1.36 (1.00-1.85)
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5 4213 never similar, but BMI, corrected <18.5 1.51 (0.99-2.30)

6 smokers: 37 not reported) 18.5-<25.0 1.00

7 deaths 25.0-<30.0 0.75 (0.65-0.86)
30.0-<35.0 0.84 (0.67-1.05)

8 >35.0 1.09 (0.86-1.39)

9 BMI, age 25-59 years <18.5 0.87 (0.20-3.85)

10 18.5-<25.0 1.00

11 25.0-<30.0 0.91 (0.66-1.25)

12 30.0-<35.0 0.89 (0.49-1.60)
>35.0 1.53 (0.91-2.58)

13 BMI, age >60 years <18.5 1.88 (1.32-2.68)

14 18.5-<25.0 1.00

15 25.0-<30.0 0.81 (0.68-0.97)

16 30.0-<35.0 0.96 (0.76-1.21)

17 >35.0 1.25 (0.83-1.90)

BML men <18.5 2.54 (1.47-4.37)

18 18.5-<25.0 1.00

19 25.0-<30.0 0.86 (0.71-1.03)

20 30.0-<35.0 1.10 (0.81-1.49)

21 >35.0 1.72 (1.13-2.63)

2 BMI, women <185 1.50 (1.01-2.22)
18.5-<25.0 1.00

23 25.0-<30.0 0.77 (0.63-0.95)

24 30.0-<35.0 0.81 (0.62-1.08)

25 >35.0 1.09 (0.69-1.74)

26 BMI, ever smokers <18.5 1.69 (1.10-2.60)
18.5-<25.0 1.00

gg 25.0-<30.0 0.82 (0.69-0.96)

50 30.0-<35.0 0.94 (0.73-1.21)
>35.0 1.21 (0.85-1.74)

30 BMI, never smokers <18.5 2.05 (1.32-3.18)

31 18.5-<25.0 1.00

32 25.0-<30.0 0.76 (0.58-0.99)

33 30.0-<35.0 0.83 (0.55-1.26)

2 >35.0 1.68 (0.93-3.05)

BMI <18.5 1.89 (1.36-2.64)

35 18.5-<20.0 1.23 (0.86-1.76)

36 20.0-<22.5 1.18 (0.98-1.44)
22.5-<25.0 1.00

g; 25.0-<27.5 0.93 (0.77-1.12)
27.5-<30.0 0.87 (0.69-1.10)

39 30.0-<32.5 1.08 (0.80-1.45)

40 32.5-<35.0 0.92 (0.67-1.26)
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5 >35.0 1.48 (1.06-2.06)
@versen L et Royal College 1994-1995 | 10073 women, | Self-reported | No No BMI <18.50 1.66 (1.03-2.68) Age, social class, parity,
7a1, 2010, of General — 2006, mean age 56.1 18.50-24.99 1.00 history of serious illness
ql;’nited Practitioners’ 11.8 years | years: 896 25.00-29.99 0.98 (0.84-1.14) (IHD, hypertension, stroke,
ingdom Oral follow-up deaths >30.00 1.03 (0.85-1.24) venous thromboembolism,
9 Contraceptive malignancy, diabetes, asthma,
10 Study bronchitis), pack-years,
11 alcohol, physical activity
1Berce BL et Health Effects 2000-2002 | 11445 men Measured No First 2 years BMI, men <16.0 2.31(1.34-3.25) Age, sex, smoking status,
2010, of Arsenic —2009, 6.4 | and women, excluded in 16.0-16.9 1.62 (1.13-2.33) education, BMI-related
1 4angladesh Longitudinal years age 18-75 sensitivity 17.0-18.4 1.14 (0.82-1.57) symptoms experienced in the
Study (HEALS) | follow-up years: 393 analysis (risk 18.5-22.9 1.00 6 months prior to baseline
15 deaths estimates not >23.0 1.49 (1.00-2.23) (weight loss and weakness)
16 reported, only | BMI, women <16.0 1.58 (0.92-2.69)
17 shown in 16.0-16.9 0.89 (0.45-1.77)
18 figure) 17.0-18.4 0.84 (0.49-1.40)
18.5-22.9 1.00
19 >23.0 0.54 (0.27-1.12)
ZRmlov J et al, | Uppsala 1970-1973 | 1758 men, age | NA CVD No BMI <25, no metsyn | 1.00 Age, smoking status, LDL
2010, Sweden | Longitudinal -NA, 30 >50 years: 788 hospital- <25, metsyn 1.28 (0.90-1.82) cholesterol
22 Study of Adult years deaths ization, 25-29.9, no 1.21 (1.03-1.40)
23 Men (ULSAM) follow-up diabetes mets 1.53 (1.19-1.96)
24 25-29.9, mets 1.65 (1.03-2.66)
o5 >30, no metsyn | 2.43 (1.81-3.27)
>30, metsyn
Abdegaard AO | Singapore 1993-1998 | 51251 men Self-reported | Prevalent First 5 years BMI, current smokers <18.5 1.18 (0.97-1.43) Age, sex, year of enrollment,
XFal, 2010, Chinese Health —2008, and women, cardio- of follow-up including prevalent disease 18.5-19.9 1.14 (0.94-1.38) dialect, education, dietary
z%ngapore Study 12.4 years | age 45-74 vascular ecluded in 20.0-21.4 1.03 (0.86-1.25) pattern score, physical
29 follow-up | years: 8356 disease, sensitivity 21.5-22.9 0.99 (0.82-1.20) activity, intensity and
deaths diabetes, analyses 23.0-24.4 1.00 (0.83-1.21) duration of smoking among
30 respiratory 24.5-25.9 1.09 (0.89-1.33) smokers, and durations since
31 9777 current disease 26.0-27.4 1.00 quit in former smokers
32 smokers: 2762 excluded in >27.5 1.25(1.01-1.55)
33 deaths sensitivity BMI, former smokers <18.5 1.48 (1.20-1.82)
34 analyses including prevalent disease 18.5-19.9 1.25 (1.02-1.55)
5708 former 20.0-21.4 1.12 (0.93-1.36)
35 smokers: 1423 21.5-22.9 1.04 (0.86-1.26)
36 deaths 23.0-24.4 1.00
37 24.5-259 1.17 (0.96-1.43)
38 35766 never 26.0-27.4 1.27 (1.02-1.59)
39 smokers: 4171 >27.5 1.36 (1.11-1.68)
deaths BMI, never smokers, <18.5 1.19 (1.03-1.39)
40 including prevalent disease 18.5-19.9 1.00
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5 20.0-21.4 0.93 (0.82-1.06)
6 21.5-22.9 1.02 (0.90-1.15)
7 23.0-24.4 1.00 (0.88-1.13)
24.5-259 1.02(0.89-1.16)
8 26.0-27.4 1.16 (1.00-1.34)
9 >275 1.27 (1.12-1.45)
10 BMI, current smokers <18.5 1.40 (1.11-1.77)
11 excluding prevalent disease 18.5-19.9 1.32 (1.05-1.67)
12 20.0-21.4 1.17 (0.93-1.47)
21.5-22.9 1.19 (0.94-1.51)
13 23.0-24.4 1.13 (0.89-1.43)
14 24.5-25.9 1.23 (0.96-1.58)
15 26.0-27.4 1.00
16 >27.5 1.44 (1.10-1.87)
17 BMI, former smokers <18.5 1.69 (1.29-2.21)
excluding prevalent disease 18.5-19.9 1.26 (0.96-1.67)
18 20.0-21.4 1.23 (0.95-1.58)
19 21.5-22.9 1.10 (0.85-1.42)
20 23.0-24.4 1.00
21 24.5-25.9 1.16 (0.89-1.52)
22 26.0-27.4 1.48 (1.10-1.98)
>27.5 1.51 (1.15-1.98)
23 BMI, never smokers, <18.5 1.27 (1.06-1.52)
24 excluding prevalent disease 18.5-19.9 1.00
25 20.0-21.4 0.99 (0.85-1.15)
26 21.5-22.9 1.06 (0.91-1.23)
27 23.0-24.4 1.01 (0.87-1.18)
28 24.5-259 1.04 (0.89-1.22)
26.0-27.4 1.19 (1.01-1.42)
29 >27.5 1.25 (1.07-1.47)
30 BMI, current smokers <18.5 1.52 (1.14-2.02)
31 excluding prevalent disease, 18.5-19.9 1.50 (1.13-1.99)
32 excluding first 5 years of 20.0-21.4 1.34 (1.01-1.77)
33 follow-up 21.5-22.9 1.38 (1.04-1.83)
23.0-24.4 1.27 (0.95-1.69)
34 24.5-25.9 1.35 (1.00-1.83)
35 26.0-27.4 1.00
36 >27.5 1.65 (1.20-2.26)
37 BMI, former smokers <18.5 1.66 (1.20-2.28)
38 excluding prevalent disease, 18.5-19.9 1.21 (0.87-1.68)
excluding first 5 years of 20.0-21.4 1.13 (0.84-1.52)
39 follow-up 21.5-22.9 1.15 (0.86-1.54)
40 23.0-24.4 1.00
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5 24.5-259 1.16 (0.85-1.57)
6 26.0-27.4 1.43 (1.01-2.01)
7 >27.5 1.56 (1.14-2.13)
BMI, never smokers, <18.5 1.32 (1.07-1.62)
8 excluding prevalent disease, 18.5-19.9 1.00
9 excluding first 5 years of 20.0-21.4 1.06 (0.88-1.26)
10 follow-up 21.5-22.9 1.15 (0.96-1.36)
11 23.0-24.4 1.07 (0.89-1.27)
12 24.5-259 1.09 (0.91-1.31)
26.0-27.4 1.25(1.02-1.53)
13 >27.5 1.40 (1.16-1.68)
Ihpattanawo | National Health | 2004-2007, | 15997 men Measured No No BMI, men <18.5 1.71 (1.37-2.11) Age, marital status,
L& Petal, Examination 3.8 years and women, 18.5-22.9 1.00 urban/rural status, education,
1810, Survey 111 follow-up age >15 years: 23.0-24.9 0.78 (0.61-0.99) living arrangement, diabetes,
1Hhailand 1575 deaths 25.0-27.5 0.79 (0.61-1.03) hypertension, smoking status,
18 27.5-29.9 0.63 (0.43-0.94) physical activity
30.0-34.9 0.61 (0.34-1.09)
19 >35.0 2.02 (0.74-5.52)
20 BMI, women <18.5 1.33 (1.06-1.67)
21 18.5-22.9 1.00
22 23.0-24.9 0.71 (0.55-0.91)
23 25.0-27.5 0.80 (0.62-1.02)
27.5-29.9 0.58 (0.41-0.82)
24 30.0-34.9 0.60 (0.40-0.90)
25 >35.0 0.71 (0.22-1.51)
ZBellocco Ret | Swedish 1997 — 14585 men Self-reported | Cancer, First 2 years BMI, men <25 1.00 Age, physical activity,
2, 2010, National March | 2007, 10 and 26144 cardio- of follow-up 25-29.9 1.12 (0.97-1.30) cigarette smoking status,
z%veden Cohort Study years women, age vascular excluded in >30 1.62 (1.21-2.17) alcohol, use of vitamins and
follow-up 20-94 years: disease sensitivity BMI, women <25 1.00 minerals, education (men),
29 1054/757 analyses 25-29.9 1.02 (0.85-1.22) OC use and HRT (women)
30 deaths (partly >30 1.35 (1.02-1.78)
31 reported for
32 men)
SL ntz PM et Americans’ 1986-2005, | 3617 menand | Self-reported | No No BMI, age <55 years <18.5 2.33 (0.60-9.04) Age, sex, race, residence,
g’lf 2010, USA | Changing Lives | 19 years women, age 18.5-24.9 1.00 education, inflation-adjusted
study follow-up | >25 years: 25.0-29.9 1.15(0.71-1.84) income, smoking status,
35 1409 deaths >30.0 1.50 (0.89-2.54) alcohol, physical activity
36 BMI, age >55 years <18.5 2.21 (1.68-2.89)
37 18.5-24.9 1.00
38 25.0-29.9 0.81 (0.69-0.96)
an >30.0 0.73 (0.59-0.90)
oI
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BVessey M et The Oxford- 1968-1974 | 17032 women, | Self-reported | No No exclusions | BMI <20 1.00 Age, parity, social class,
&l 2010, UK Family Planning | —2009, ~ age 25-39 exclusions reported 20-21 0.86 (0.74-1.01) smoking status and cigarettes
7 Association 354 years | years: 1715 reported 22-23 0.96 (0.83-1.13) per day, OC use, total OC use
8 Contraceptive follow-up deaths 24-25 1.00 (0.84-1.20) months, interval since last
Study 26-27 1.18 (0.95-1.46) OC use
9 >28 1.33 (1.07-1.64)
I®krraho M et | PAQUID NA-NA, 3646 men and | Self-reported | No No BMI <18.5 1.45 (1.17-1.78) Age, physical activity,
141, 2010, Cohort Study 13 years women, age 18.5-21.9 1.27 (1.12-1.43) smoking status, comorbidity
1Brance follow-up | >65 years: 22.0-24.9 1.00 (diabetes, dyspnea,
13 1973 deaths 25.0-29.9 0.98 (0.88-1.10) hypertension, ischemic heart
>30.0 1.06 (0.89-1.27) disease antecedent, stroke
14 BMI, disabled <18.5 1.43 (1.15-1.77) antecedent, number of
15 18.5-21.9 1.30 (1.14-1.49) medications used)
16 22.0-24.9 1.00
17 25.0-29.9 0.95 (0.84-1.08)
18 >30.0 1.06 (0.87-1.28)
BMI, nondisabled <18.5 0.88 (0.32-2.42)
19 18.5-21.9 0.95 (0.67-1.35)
20 22.0-24.9 1.00
21 25.0-29.9 1.12 (0.86-1.46)
292 >30.0 0.87 (0.51-1.48)
lantis E et The Melbourne 1994-2006, | 1000 men and | Measured No No exclusions | BMI <18.5 2.15 (1.15-4.02) Age, sex, smoking status,
%2010, Longitudinal 12 years women, age exclusions 18.5-24.9 1.00 activities of daily living,
2 stralia Studies on follow-up >65 years: 509 25.0-29.9 0.96 (0.77-1.20) timed get up and go, social
25 Healthy Aging deaths >30.0 1.04 (0.76-1.42) activity, cognitive
26 (MELSHA) impairment, CVD
2AYagai M et al, | The Ohsaki 1994-2006, | 43972 men Self-reported | Prevalent First 2 years BMI, men <18.5 1.42 (1.23-1.65) Age, weight change since age
2?@10, Japan Cohort Study 12 years and women, cancer, of follow-up 18.5-20.9 1.10(0.99-1.22) 20 years, education, marital
follow-up age 40-79 myocardial excluded in 21.0-22.9 1.04 (0.95-1.14) status, cigarette smoking
29 years: 5707 infarction, sensitivity 23.0-24.9 1.00 status and cigarettes per day,
30 deaths stroke analyses 25.0-27.4 1.01 (0.90-1.13) alcohol, time spent walking,
31 excluded 27.5-29.9 1.10(0.92-1.31) sports and physical exercise,
32 >30.0 1.44 (1.11-1.87) history of kidney disease,
33 BMI, excluded first 2 years <18.5 1.35 (1.15-1.59) history of liver disease
18.5-20.9 1.06 (0.95-1.19)
34 21.0-22.9 1.01 (0.92-1.12) Models with exclusion of first
35 23.0-24.9 1.00 2 year were also adjusted for
36 25.0-27.4 0.99 (0.88-1.12) hypertension and diabetes
37 27.5-29.9 1.05 (0.87-1.26)
38 >30.0 1.42 (1.07-1.88)
BMI, women <18.5 1.49 (1.24-1.80)
39 18.5-20.9 1.15 (0.99-1.33)
40 21.0-22.9 0.99 (0.87-1.14)
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5 23.0-24.9 1.00
6 25.0-27.4 1.03 (0.89-1.19)
7 27.5-29.9 1.07 (0.89-1.30)
>30.0 1.33 (1.05-1.69)
8 BMI, excluded first 2 years <18.5 1.78 (1.13-2.81)
9 18.5-20.9 1.36 (1.00-1.86)
10 21.0-22.9 1.21 (0.92-1.59)
11 23.0-24.9 1.00
12 25.0-27.4 1.02 (0.76-1.36)
27.5-29.9 0.99 (0.68-1.45)
13 >30.0 1.32 (0.82-2.15)
J-I;‘?'yun W etal, | Aerobics Center | 1974-2002 | 38110 men, Measured Prevalent No BMI 18.5-24.9 1.00 Age, examination year,
110, USA Longitudinal —2003, age 20-84 cardio- 25.0-29.9 0.97 (0.89-1.05) hypertension, diabetes,
16 Study 16.1 years | years: 2642 vascular >30.0 1.31 (1.16-1.48) hypercholesterolemia,
17 follow-up deaths disease or smoking status, alcohol,
18 cancer physical activity,
- excluded cardiorespiratory fitness
K¥art CL etal, | Renfrew and 1972-1976 | 3613 never Measured No No BMI 18.5-24.9 1.00 Age, occupational class
2011, United Paisley Study - NA, 22.7 | smoking 25.0-29.9 1.10 (0.99-1.23)
Zingdom years women, age 30.0-34.9 1.35 (1.17-1.56)
22 follow-up 45-64 years: >35.0 2.01 (1.67-2.42)
N9 1796 deaths
“Carlsson Set | Swedish Twin 1969-1970, | 44258 men Self-reported | No First 2 years BMI, men <18.5 1.18 (0.93-1.50) Age, smoking status
2& L2011, Registry 1972 — and women, of follow-up 18.5-<25 1.00
eden 2004, 25.7 | age 16-86 excluded 25-<29.9 1.22 (1.15-1.30)
26 years years: 14217 >30 1.64 (1.42-1.88)
27 follow-up deaths BMI, women <18.5 1.24 (1.07-1.43)
25-<29.9 1.30 (1.23-1.38)
29 >30 1.66 (1.49-1.84)
Iijs B et al, Dutch 1997-1999 | 6217 menand | Self-reported | No No BMI 18.5-24.9 1.00 Age, sex, marital status
311, Permanent —2006,~8 | women, age 25.0-29.9 0.97 (0.87-1.07)
3getherlands Survey of the years >55 years: 30.0 1.15 (0.98-1.36)
33 Living Situation | follow-up 1614 deaths
A (POLS)
Hwang LC et | Six-Community | 1982-1983 | 6603 menand | Measured No No BMI <23 1.00 Age, sex, alcohol, smoking
) 2011, Hypertension —2006,24 | women, age 23-24.9 1.06 (0.94-1.19) status, education, exercise
fniwan Intervention years 20-65 years: 25-26.9 1.28 (1.12-1.47)
37 Project follow-up 1896 deaths >27 1.46 (1.27-1.68)
38 BMI, men <23 1.00
39 23-24.9 1.05 (0.90-1.23)
25-26.9 1.20 (1.09-1.32)
40 >27 1.49 (1.20-1.85)
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5 BMI, women <23 1.00
6 23-24.9 1.08 (0.89-1.32)
7 25-26.9 1.42 (1.14-1.76)
aQ >27 143 (1.18-1.74)
“Lin WY etal, | National Health 1998-1999 | 58738 men Measured No Three first BMI, men <18.5 1.65 (1.34-2.04) Age, smoking status, alcohol,
%01 1, China Screening -2008, 10 and 65718 years of 18.5-19.9 1.32 (1.09-1.60) betel-nut chewing, physical
10 Centres in years women, age follow-up 20.0-21.9 1.15(0.99-1.33) activity, income level,
11 Taiwan follow-up 20 years: 3947 excluded in 22.0-23.9 1.14 (0.99-1.30) education
12 deaths sensitivity 24.0-25.9 1.00
13 analyses 26.0-27.9 1.01 (0.86-1.18)

28.0-29.9 1.12 (0.91-1.38)
14 30.0-34.9 1.27 (0.95-1.70)
15 >35.0 2.37 (1.22-4.60)
16 BMI, women <18.5 1.52(1.17-1.99)
17 18.5-19.9 1.34 (1.06-1.70)
18 20.0-21.9 1.18 (0.97-1.42)

22.0-23.9 1.05 (0.80-1.26)
19 24.0-25.9 1.00
20 26.0-27.9 1.03(0.84-1.26)
21 28.0-29.9 1.08 (0.83-1.39)
22 30.0-34.9 1.39 (1.07-1.80)
23 >35.0 1.65 (0.92-2.95)

BMI, men, excluding first 3 <18.5 1.65 (1.29-2.10)

24 years of follow-up 18.5-19.9 136 (1.10-1.69)
25 20.0-21.9 1.10 (0.92-1.30)
26 22.0-23.9 1.09 (0.94-1.27)
27 24.0-25.9 1.00
28 26.0-27.9 1.00 (0.84-1.20)

28.0-29.9 1.19 (0.95-1.50)
29 30.0-34.9 1.09 (0.76-1.55)
30 >35.0 2.08 (0.92-4.67)
31 BMI, women, excluding first | <18.5 1.60 (1.19-2.15)
32 3 years of follow-up 18.5-19.9 1.22 (0.93-1.61)
33 20.0-21.9 1.22 (0.99-1.51)

22.0-23.9 1.03 (0.84-1.26)
34 24.0-25.9 1.00
35 26.0-27.9 1.07 (0.85-1.34)
36 28.0-29.9 1.03 (0.77-1.38)
37 30.0-34.9 1.44 (1.08-1.93)
20 >35.0 1.76 (0.93-3.34)
goggs DAet | Black Women’s | 1995-2008, | 51695 black Self-reported | Cardio- First 6 years BMI, never smokers 15.0-18.4 1.89 (1.03-3.44) Age, questionnnaire cycle,

,2011, USA | Cohort Study ~12.4 women, age vascular excluded in 18.5-19.9 1.36 (0.87-2.14) educational level, marital

40 years 21-69 years: disease, sensitivity 20.0-22.4 1.02 (0.76-1.39) status, vigorous physical
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5 follow-up 1773 deaths cancer analyses, 22.5-24.9 1.00 activity, alcohol
6 partly 25.0-27.4 1.12 (0.87-1.44)
7 33916 healthy reported 27.5-29.9 1.31 (1.01-1.72)

(no 30.0-34.9 1.27 (0.99-1.64)
8 CVD/cancer) 35.0-39.9 1.51 (1.13-2.02)
9 never smoking 40.0-49.9 2.19 (1.62-2.95)
10 women: 770 BMI, former smokers 15.0-18.4 1.86 (0.67-5.21)
11 deaths 18.5-19.9 2.29 (1.22-4.31)
12 20.0-22.4 1.41 (0.94-2.12)

NA current 22.5-24.9 1.00
13 smokers: 547 25.0-27.4 1.06 (0.76-1.48)
14 deaths 27.5-29.9 1.15 (0.81-1.63)
15 30.0-34.9 1.04 (0.75-1.45)
16 NA former 35.0-39.9 1.43 (0.98-2.09)
17 smokers: 456 40.0-49.9 2.04 (1.37-3.04)

deaths BMI, current smokers 15.0-18.4 1.51(0.85-2.71)
18 18.5-19.9 1.06 (0.68-1.65)
19 20.0-22.4 0.90 (0.66-1.23)
20 22.5-24.9 1.00
21 25.0-27.4 0.68 (0.52-0.89)
22 27.5-29.9 0.67 (0.49-0.91)

30.0-34.9 0.85 (0.65-1.12)
23 35.0-39.9 0.73 (0.49-1.08)
24 40.0-49.9 1.48 (1.01-2.15)
25sko I et al, Vitality 90+ 2000-2004, | 192 women Measured No First 2 years BMI, women <18.5 1.09 (0.14-8.79) Chronic conditions
2811, Finland | Study 4 years and 65 men, of follow-up 18.5-24.9 1.29 (0.79-2.08) (cardiovascular disease,
27 follow-up | age >90 years: excluded in 25.0-29.9 1.00 cancer, diabetes, respiratory
28 89/44 deaths sensitivity >30.0 1.07 (0.45-2.52) disease, infectious disease),
analyses BMI, men 18.5-24.9 3.09 (1.35-7.06) MMSE score, functional
29 25.0-29.9 1.00 status, smoking status,
30 >30.0 1.63 (0.31-8.62) alcohol
3Wee CC et al, | Medicare 1994-2000 | 20975 men Self-reported | No First 1 year of | BMI, men <18.5 2.17 (1.74-2.71) Age, smoking status,
P11, USA Current —2008, 14 | and women, follow-up 18.5-21.9 1.21 (1.09-1.33) education, proxy response,
33 Beneficiary years age >65 years: excluded 22.0-24.9 1.00 chronic health conditions
Surveys follow-up 11093 deaths 25.0-27.4 0.84 (0.78-0.92) (COPD, rheumatoid arthritis,
34 27.5-29.9 0.81 (0.73-0.90) dementia, mental retardation,
35 30.0-34.9 0.89 (0.81-0.99) Alzheimer, Parkinson
36 >35.0 1.49 (1.20-1.85) disease), and cancer
37 BMI, women <18.5 1.67 (1.45-1.92)
33 18.5-21.9 1.14 (1.04-1.25)
22.0-24.9 1.00

39 25.0-27.4 0.90 (0.81-0.99)
40 27.5-29.9 0.82 (0.74-0.92)
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5 30.0-34.9 0.98 (0.88-1.08)
6 >35.0 1.21 (1.06-1.39)
7
8
9
7 ddu PE et Seven Countries | 1960-2000, | 6554 men, age | Measured No No BMI <18.5 1.00 Age, location, father status,
al, 2011, Study 25-40 40-59 years: 18.5-24.9 0.88 (0.73-1.08) mother status, SES, physical
]@urope years 5590 deaths 25.0-29.9 1.02 (0.83-1.26) activity, cigarettes per day,
12 follow-up >30.0 1.16 (0.92-1.48) arm circumference, mean
13 blood pressure, heart rate,
14 serum cholesterol, FEV1,
i ECG abnormalities
ﬁohen— Cross-Sectional 1989-1992 | 1369 men and | Measured No No BMI <22 1.41 (1.20-1.67) Age, sex, origin, education,
ansfield J et | and - NA, 20 women, age 22-30 1.00 additional income, had
1 2011, Longitudinal years 75-94 years: >30 1.12 (0.93-1.34) children
1i8rael Aging Study follow-up 1310 deaths
19 (CALAYS)
iedhammer Lorhandicap 1996-2008, | 4118 menand | NA No No BMI, all <25 1.00 Age, sex, SES, smoking
ﬁzt al, 2011, Study 12.5 years | women, age 25-30 0.91 (0.63-1.31) status, alcohol, biomechanical
ance follow-up 15-<70 years: >30 0.91 (0.60-1.40) exposure, physical exposure,
22 165 deaths BMI, men <25 1.00 temporary contract, social
23 25-30 0.92 (0.60-1.40) support
24 >30 0.86 (0.50-1.47)
25 BMI, women <25 1.00
25-30 0.86 (0.41-1.80)
26 >30 0.99 (0.49-2.02)
Zotchkiss JW | Scottish Health 1995, 20117 (BMI) Measured Prevalent First 2 years BM], all <18.5 1.63 (1.95-3.55) Age, sex, smoking status,
28al, 2011, Surveys 1998,2003 | men and cancers and | excluded in 18.5-<25 1.00 alcohol, survey year
Ryotland —2007, women, age CVD sensitivity 25.0-<30 0.80 (0.70-0.91)
30 ~9.2 years | 18-86 years: excluded in | analyses >30.0 0.93 (0.80-1.07)
follow-up 1280 deaths sensitivity BMI, excluding prevalent <18.5 2.54 (1.82-3.55)
31 analyses cancer and CVD 18.5-<25 1.00
32 8204 never 25.0-<30 0.75 (0.65-0.87)
33 smokers: 214 >30.0 0.87 (0.74-1.03)
34 deaths BMI, excluding prevalent <18.5 2.71 (0.84-8.70)
35 cancer and CVD and ever 18.5-<25 1.00
7995 never smokers 25.0-<30 0.68 (0.49-0.95)
36 smokers, >30.0 0.94 (0.67-1.32)
37 excluding first BMI, excluding prevalent <18.5 4.52 (1.06-19.18)
38 2 years: 185 cancer and CVD, ever 18.5-<25 1.00
39 deaths smokers and first 2 years of 25.0-<30 1.02 (0.66-1.59)
A0 follow-up >30.0 1.09 (0.67-1.78)
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SMehta NK et | Framingham 1985-1992 | 2744 men and | Measured No No BMI <18.5 2.77 (1.28-6.00) Sex, cigarette smoking status
@l 2011, USA | Heart Study —2003, women, mean 18.5-24.9 1.00 and packs per day, education
7 Offspring 14.8 years | age 55.4 25.0-29.9 0.87 (0.70-1.09)
Cohort follow-up years: 470 30.0-34.9 0.98 (0.74-1.29)
8 deaths >35.0 1.85 (1.27-2.69)
Heir T et al, Norwegian 1972-1975 | 2014 healthy NA Coronary or | First 5 years BMI, non-smokers (former <25 1.00 Age
1011, Norway | White and Blue - 1999, 25- | men, age 40- other heart excluded in and never), CVD mortality 25-29.9 1.63 (1.19-2.23)
11 collar workers 27 years 59 years: 746 diseases, sensitivity >30 3.67 (2.02-6.64)
12 follow-up deaths advanced analyses BMI, non-smokers, non-CVD | <25 1.00
13 pulmonary (results not mortality 25-29.9 0.89 (0.64-1.24)
diseases, altered, but >30 2.28 (1.18-4.39)
ig diabetes not reported) BMI, smokers, CVD <25 1.00
mellitus, mortality 25-29.9 1.10 (0.82-1.48)
16 hypertensio >30 2.06 (1.14-3.73)
17 n BMI, non-smokers, non-CVD | <25 1.00
18 treated with mortality 25-29.9 0.85 (0.63-1.16)
drugs, >30 0.94 (0.42-2.16)
;—8 advanced
renal
21 disease,
22 liver
disease,
23 cancer and
;‘51 miscellaneo
us
26 other
27 diseases
including
28 neurological
gg , muscular
or joint
31 diseases
3Psai ACetal, | Survey of 1999-2003, | 4191 menand | Self-reported | No No BMI, age 53-64 years <21 2.79 (1.58-4.95) Age, sex, exercise, smoking
3?:91 1, Taiwan | Health and 4 years women, age 21-27 1.00 status
Living Status of | follow-up | >53 years: 566 >27 1.45 (0.70-2.98)
34 the Elderly in deaths BMI, age 65-74 years <21 1.54 (1.12-2.13)
35 Taiwan 21-27 1.00
36 >27 0.58 (0.31-1.08)
37 BMI, age >75 years <21 1.38 (1.10-1.74)
38 21-27 1.00
a0 >27 0.78 (0.50-1.21)
SFbgnon G et Gerontological 1971-2000 | 1037 menand | NA BMI <20 1.32 (0.90-1.96) Male gender, waist
45{:1), 2011, and Geriatric — 2009, women, age 20-<30 1.00 circumference, low physical
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Sweden Population ~23 years 70 years: 630 >30 0.94 (0.72-1.24) activity, marital status,
6 Studies in follow-up | deaths smoking status, education,
i Gothenburg birth cohort
8Bessonova L California 1995-1996 | 115433 Self-reported | No First year of BMLI, all <18.5 1.33 (1.20-1.47) Age, race/ ethnicity, HRT,
etal, 2011, Teachers Study —2007, women, mean follow-up 18.5-24.9 1.00 physical activity, diabetes,
Psa ~11.5 age 53.1 excluded 25-29.9 1.04 (0.98-1.10) hypertension, heart attack,
10 years years: 10574 >30 1.27 (1.19-1.37) stroke, any cancer, alcohol,
11 follow-up deaths BMI, never smokers <18.5 1.35 (1.18-1.55) smoking status, fat, weight
12 18.5-24.9 1.00 change from age 18 to
13 75582 never 25-29.9 1.07 (1.00-1.15) baseline
smokers: 5962 >30 1.34 (1.22-1.47)
14 deaths BML, ever smokers <18.5 1.39 (1.19-1.63)
15 18.5-24.9 1.00
16 25-29.9 1.00 (0.92-1.09)
17 >30 1.17 (1.05-1.31)
jL%r‘and BHet | The British 1946 | 1972 — 1471 men and | Self-reported | No No BMI (age 20), men 17.7 7.00 (1.94-25.2) Father’s occupation,
2012, birth cohort 2006, 40 1476 women, 20.1 1.00 (0.43-2.31) education, smoking status
ited years age 20 years: 22.6 1.00
ngdom follow-up 332 deaths 25.1 1.11 (0.45-2.70)
21 27.6 1.00 (0.37-2.71)
22 BMI (age 20), women 16.1 0.43 (0.06-3.22)
23 18.9 0.55(0.21-1.43)
21.8 1.00
24 24.8 0.56 (0.23-1.37)
25 28.0 1.01 (0.37-2.79)
26n WH et al, | MJ Health 1994-1996 | 111949 men Measured No First 5 years BMI, men, age 20-39 years <18.5 1.00 Age, age squared, smoking
2p12, Taiwan | Examination —2007, and women, of follow-up 18.5-23.9 0.77 (0.45-1.32) status
28 Cohort 11.7 years | age >20 years: excluded in 24.0-26.9 0.86 (0.49-1.51)
follow-up 5345 deaths the main >27.0 1.18 (0.66-2.11)
29 analysis BMI, men, age 40-59 years <18.5 1.00
30 18.5-23.9 0.73 (0.49-1.10)
31 24.0-26.9 0.76 (0.51-1.15)
32 >27.0 0.91 (0.60-1.38)
33 BMI, men age >60 years <18.5 1.00
18.5-23.9 0.81 (0.67-0.97)
34 24.0-26.9 0.78 (0.64-0.94)
35 >27.0 0.83 (0.67-1.02)
36 BMI, women, age 20-39 years | <18.5 1.00
37 18.5-23.9 0.76 (0.47-1.23)
38 24.0-26.9 1.32 (0.74-2.36)
>27.0 1.44 (0.73-2.83)
39 BMI, women, age 40-59 years | <18.5 1.00
40 18.5-23.9 0.65 (0.40-1.06)
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5 24.0-26.9 0.77 (0.47-1.26)
6 >27.0 0.96 (0.59-1.59)
7 BMI, women age >60 years <18.5 1.00
18.5-23.9 0.58 (0.44-0.75)
8 24.0-26.9 0.54 (0.41-0.71)
9 >27.0 0.64 (0.49-0.85)
ll@cleigoli AM | Bambui Cohort 1997-2007, | 1450 men and | Measured No No BMI <18.5 1.54 (1.02-1.89) Age, sex, Chagas disease,
1t al, 2012, Study of Ageing | 8.9 years women, age 18.5-24.9 1.00 current smoking, serum B-
1Brazil follow-up >60 years: 521 25.0-29.9 0.76 (0.61-0.93) type natriuretic peptide, major
13 deaths >30.0 0.85 (0.64-1.14) ECG abnormalities, SBP,
total cholesterol, diabetes,
14 serum creatinine, physical
15 activity, education, monthly
16 household income, anti-
17 hypertensive medication
nzunegui The Aging in 1993-2009, | 1008 men and | Self-reported | No First year of BMI, spline 15.0 1.79 (1.17-2.71) Age*sex interaction,
]g\/ et al, Leganes cohort 16 years women, age weight, follow-up 17.5 1.56 (1.12-2.17) comorbidity, activity of daily
1 12, Spain follow-up >65 years: 672 | measured excluded 20.0 1.37 (1.07-1.75) living disability, smoking
20 deaths height 22.5 1.22 (1.03-1.44) status, physical activity,
21 25.0 1.11 (0.99-1.23) education
22 27.5 1.03 (0.98-1.09)
23 30.0 1.00 (0.99-1.01)
325 1.01 (0.97-1.06)
24 35.0 1.08 (0.96-1.21)
25 37.5 1.21 (0.96-1.52)
26 40.0 1.45 (1.00-2.12)
27 425 1.87 (1.05-3.33)
28 45.0 2.61 (1.13-6.01)
BMLI, all <18.5 2.84 (1.58-5.11)
29 18.5-24.9 1.15 (0.90-1.46)
30 25.0-29.9 1.04 (0.83-1.31)
31 30.0-34.9 1.00
32 >35.0 1.25 (0.85-1.84)
33 BMI, men <185 4.79 (2.27-10.11)
18.5-24.9 1.52 (1.07-2.18)
34 25.0-29.9 1.39 (0.98-1.96)
35 30.0-34.9 1.00
36 >35.0 1.16 (0.41-3.27)
37 BMI, women <185 1.55 (0.56-4.31)
38 18.5-24.9 0.90 (0.63-1.27)
25.0-29.9 0.81 (0.59-1.11)
39 30.0-34.9 1.00
40 >35.0 1.09 (0.71-1.68)
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BPark SY etal, | Multiethnic 1993-1996 | 183211 men Self-reported | Cancer, heart | Exclusion of BMI, men, all <18.5 1.98 (1.75-2.23) Age, ethnicity, alcohol,
62012, USA Cohort Study -2007, and women, disease first 3 years 18.5-22.9 1.25 (1.20-1.31) smoking status, average
7 12.5 years | age 45-75 in sensitivity 23-24.9 1.00 number of cigarettes, squared
8 follow-up years: 35664 analyses 25-27.4 0.97 (0.93-1.01) average number of cigarettes,
deaths 27.5-29.9 1.02 (0.97-1.07) number of years smoked,
9 30-34.9 1.23(1.17-1.29) number of years since
10 21893 and >35 1.60 (1.48-1.72) quitting, interactions between
11 48108 never BMI, excluding baseline <18.5 1.97 (1.70-2.30) ethnicity and smoking status,
12 smokers: cancer and heart disease 18.5-22.9 1.24 (1.17-1.31) average number of cigarettes,
13 2972/ 5152 23-24.9 1.00 squared average number of
deaths 25-27.4 0.99 (0.94-1.04) cigarettes and number of
14 27.5-29.9 1.05 (0.99-1.12) years smoked
15 21540 and 30-34.9 1.28 (1.20-1.36)
16 47601 never >35 1.80 (1.64-1.97)
17 smokers, BM], further excluding ever <18.5 1.42 (0.98-2.07)
18 excluding first smokers 18.5-22.9 1.06 (0.94-1.19)
3 years: 23-24.9 1.00
19 2619/4645 25-27.4 0.94 (0.84-1.05)
20 deaths 27.5-29.9 1.14 (1.01-1.29)
21 30-34.9 1.45 (1.27-1.65)
22 >35 2.37 (1.99-2.82)
23 BMI, further excluding deaths | <18.5 1.25(0.81-1.91)
within 3 years 18.5-22.9 1.06 (0.93-1.20)
24 23-24.9 1.00
25 25-27.4 0.97 (0.86-1.09)
26 27.5-29.9 1.20 (1.05-1.37)
27 30-34.9 1.56 (1.36-1.79)
28 >35 2.71 (2.26-3.26)
29
30
31
32
33
34
35
36
37
38
39
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5 BMI, women, all <185 1.88 (1.72-2.04)
6 18.5-22.9 1.13 (1.07-1.19)
7 23-24.9 1.00
25-27.4 1.04 (0.98-1.10)
8 27.5-29.9 1.12 (1.06-1.19)
9 30-34.9 1.25 (1.18-1.33)
10 >35 1.63 (1.53-1.74)
11 BMI, excluding baseline <18.5 1.84 (1.66-2.04)
12 cancer and heart disease 18.5-22.9 1.12 (1.05-1.19)
23-24.9 1.00
13 25-27.4 1.03 (0.97-1.11)
14 27.5-29.9 1.13 (1.05-1.22)
15 30-34.9 1.28 (1.19-1.37)
16 >35 1.73 (1.59-1.87)
17 BMI, further excluding ever <18.5 1.71 (1.47-1.99)
smokers 18.5-22.9 1.07 (0.98-1.17)
18 23-24.9 1.00
19 25-27.4 1.09 (0.99-1.20)
20 27.5-29.9 1.20 (1.08-1.33)
21 30-34.9 1.39 (1.26-1.54)
29 >35 1.94 (1.73-2.19)
BM], further excluding deaths | <18.5 1.66 (1.42-1.95)
23 within 3 years 18.5-22.9 1.07 (0.97-1.18)
24 23-24.9 1.00
25 25-27.4 1.10 (0.99-1.21)
26 27.5-29.9 1.21 (1.08-1.35)
27 30-34.9 1.40 (1.26-1.55)
o8 >35 1.97 (1.74-2.23)
BMI, men, healthy never <18.5 1.51 (0.20-11.17)
29 smokers (excluding first 3 18.5-22.9 1.34 (0.92-1.96)
30 years), African Americans 23-24.9 1.00
31 25-27.4 1.08 (0.78-1.48)
32 27.5-29.9 1.64 (1.18-2.28)
33 30-34.9 1.87 (1.36-2.58)
>35 2.72 (1.81-4.08)
o4 BMI, men, healthy never <185 0.70 (0.09-5.40)
35 smokers (excluding first 3 18.5-22.9 1.27 (0.64-2.51)
36 years), Native Hawaiians 23-24.9 1.00
37 25-27.4 1.16 (0.65-2.07)
33 27.5-29.9 1.18 (0.66-2.12)
30-34.9 1.67 (0.94-2.97)
39 >35 3.05 (1.69-5.54)
40 BMI, men, healthy never <18.5 1.31(0.74-2.31)
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5 smokers (excluding first 3 18.5-22.9 1.08 (0.89-1.31)
6 years), Japanese Americans 23-24.9 1.00
7 25-27.4 1.01 (0.82-1.24)
27.5-29.9 1.30 (0.99-1.71)
8 30-34.9 1.89 (1.35-2.65)
9 >35 3.97 (2.08-7.58)
10 BMI, men, healthy never <18.5 0.93 (0.29-2.95)
11 smokers (excluding first 3 18.5-22.9 0.90 (0.66-1.22)
12 years), Latinos 23-24.9 1.00
25-27.4 0.82 (0.65-1.03)
13 27.5-29.9 0.98 (0.77-1.25)
14 30-34.9 1.18 (0.91-1.52)
15 >35 1.82 (1.27-2.62)
16 BMI, men, healthy never <18.5 1.57 (0.57-4.30)
17 smokers (excluding first 3 18.5-22.9 1.05 (0.79-1.39)
18 years), Whites 23-24.9 1.00
25-27.4 1.01 (0.78-1.30)
19 27.5-29.9 1.08 (0.79-1.46)
20 30-34.9 1.61 (1.18-2.18)
21 >35 3.31 (2.26-4.85)
22 BMI, women, healthy never <18.5 1.88 (1.09-3.24)
23 smokers (excluding first 3 18.5-22.9 1.22 (0.94-1.58)
years), African Americans 23-24.9 1.00
24 25-27.4 1.06 (0.84-1.34)
25 27.5-29.9 1.23 (0.97-1.54)
26 30-34.9 1.45 (1.16-1.80)
27 BMI, women, healthy never >35 1.74 (1.37-2.20)
28 smokers (excluding first 3 <18.5 1.52 (0.53-4.34)
years), Native Hawaiians 18.5-22.9 0.98 (0.63-1.52)
29 23-24.9 1.00
30 25-27.4 0.91 (0.59-1.41)
31 27.5-29.9 1.24 (0.79-1.93)
32 BMI, women, healthy never 30-34.9 1.34 (0.89-2.01)
33 smokers (excluding first 3 >35 2.10 (1.36-3.24)
years), Japanese Americans <18.5 1.59 (1.30-1.94)
34 18.5-22.9 1.01 (0.88-1.17)
35 23-24.9 1.00
36 25-27.4 1.05 (0.87-1.25)
37 BMI, women, healthy never 27.5-29.9 1.16 (0.92-1.47)
38 smokers (excluding first 3 30-34.9 1.35(1.02-1.79)
years), Latinos >35 1.77 (0.96-3.24)
39 <18.5 1.05 (0.49-2.25)
40 18.5-22.9 1.34 (1.07-1.68)
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5 23-24.9 1.00
6 25-274 1.32 (1.07-1.62)
7 BMI, women, healthy never 27.5-29.9 1.34 (1.08-1.67)
smokers (excluding first 3 30-34.9 1.53 (1.23-1.89)
8 years), Whites >35 227 (1.77-2.91)
9 <18.5 1.84 (1.22-2.78)
10 18.5-22.9 0.93 (0.74-1.17)
11 23-24.9 1.00
12 25-274 1.06 (0.84-1.34)
27.5-29.9 1.16 (0.89-1.51)
13 30-34.9 1.29 (1.00-1.66)
14 >35 2.26 (1.68-3.05)
Tatzmarzyk Canadian Heart 1986-1995 | 10522 men Measured No First 6 BMI, men <18.0 0.84 (0.41-1.72) Age, exam year, smoking
1 et al, Health Surveys —2004, and women, months of 18.0-24.9 1.00 status, alcohol, education
1212, Canada 13.9 years | age 18-74 follow-up 25.0-29.9 0.99 (0.83-1.18)
18 follow-up years: 1149 excluded 30-34.9 1.16 (0.94-1.45)
deaths >35 1.41 (0.97-2.05)
19 BMI, women <18.0 1.80 (1.07-3.03)
20 18.0-24.9 1.00
21 25.0-29.9 1.16 (0.92-1.46)
22 30-34.9 1.47 (1.12-1.93)
no >35 1.85(1.33-2.56)
E%rk Y etal, NIH-AARP Diet | 1995-1996 | 16471 non- Self-reported | Prevalent cancer | No BMI, all, never smokers 15-<20 1.97 (1.24-3.13) Age, sex, education, marital
12, USA and Health -2009, 13 Hispanic black or heart disease 20-<25 1.00 status, smoking status,
25 Study years men and 25-<30 0.97 (0.78-1.20) cigarettes per day, physical
26 follow-up | women, age 30-<35 1.31 (1.04-1.65) activity, alcohol, menopausal
27 50-71 years: 35-<40 1.67 (1.27-2.21) hormone therapy
28 2609 deaths 40-50 2.23(1.61-3.07)
BMI, men 15-<20 2.12 (1.00-4.52)
29 20-<25 1.00
30 25-<30 1.27 (0.91-1.78)
31 30-<35 1.56 (1.07-2.28)
32 35-<40 2.48 (1.53-4.05)
33 40-50 2.80 (1.46-5.39)
BMI, women 15-<20 1.85(1.03-3.33)
34 20-<25 1.00
35 25-<30 0.78 (0.59-1.04)
36 30-<35 1.17 (0.88-1.57)
37 35-<40 1.35 (0.96-1.90)
20 40-50 1.93 (1.33-2.81)
g%ntaine KR Puerto Rico 1965-1980, | 5187 hispanic | NA Prevalent No BM]I, age 18-<60 <18.5 1.52 (1.07-2.17) Age
et al, 2012, Heart Health 12 years men, mean coronary heart 18.5-<25 1.00
erto Rico Program follow-up age 54.4 years disease 25-<30 0.97 (0.84-1.12)
41
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5 (35-79): 2619 excluded 30-<35 1.09 (0.88-1.34)
6 deaths >35 1.32 (0.70-2.48)
7 BM], age 60-<70 <18.5 1.38 (1.04-1.83)
18.5-<25 1.00
8 25-<30 1.09 (0.96-1.25)
9 30-<35 1.19 (0.98-1.44)
10 >35 1.64 (0.94-2.85)
11 BMLI, age >70 <18.5 1.60 (1.08-2.37)
12 18.5-<25 1.00
25-<30 1.01 (0.81-1.26)
13 30-<35 1.24 (0.88-1.73)
14 >35 1.38 (0.44-4.35)
Ifntaine KR San Antonio 1979 - 2758 menand | NA No No BMI, age 18-<60 <18.5 2.02 (0.49-8.30) Age
1B al, 2012, Heart Study 2000, 14 women, mean 18.5-<25 1.00
195A years age 43.5 25-<30 0.96 (0.72-1.28)
18 follow-up years: 923 30-<35 0.99 (0.71-1.40)
deaths >35 0.97 (0.66-1.42)
19 BMI, age 60-<70 <18.5 2.51 (1.00-6.27)
20 18.5-<25 1.00
21 25-<30 1.08 (0.82-1.42)
22 30-<35 0.89 (0.65-1.42)
23 >35 1.20 (0.85-1.72)
BMLI, age >70 <18.5 1.88 (0.44-8.04)
24 18.5-<25 1.00
25 25-<30 1.08 (0.74-1.59)
26 30-<35 0.84 (0.53-1.32)
27 >35 0.95 (0.58-1.56)
ntaine KR The Sacramento | 1998-1999 | 1625 menand | NA No No BMLI, age 60-<70 <18.5 - Age
gsal, 2012, Area Latino - 2006, 9 women, age 18.5-<25 1.00
A Study on Aging | years >60 years 25-<30 0.87 (0.50-1.53)
30 (SALSA) follow-up | (mean 70.4): 30-<35 0.81 (0.46-1.46)
31 419 deaths >35 1.44 (0.80-2.59)
32 BMI, age >70 <18.5 -
33 18.5-<25 1.00
25-<30 0.72 (0.55-0.94)
34 30-<35 0.60 (0.45-0.82)
35 >35 0.91 (0.65-1.21)
3forant A etal, | Medical 2000-2005 | 50994 men Self-reported | No No BMI <20 1.78 (1.44-2.20) Age, sex, race/ethnicity,
3p12, USA Expenditures -2006, 3.9 and women, 20-<25 1.00 education, income, health
38 Panel Surveys years age 18-90 25-<30 0.80 (0.60-0.92) insurance, residence, census
follow-up years: 1683 30-<35 0.93 (0.78-1.11) region, smoking status
39 deaths >35 1.26 (1.00-1.59)
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SDe Hollander | Survey in 1988-1989 | 1980 men and | Measured Chronic First 2 BMI <20 1.06 (0.73-1.55) Age, sex, smoking status,
6EL etal, Europe on -1999,10 | women, age diseases at years of 20-25 1.00 education
012, Nutrition and years 70-75 years: baseline follow-up 25-30 0.92 (0.78-1.09)
é\letherlands the Elderly follow-up 751 deaths excluded in excluded >30 1.05 (0.89-1.29)
(SENECA) sensitivity in
9 analyses sensitivity
10 analyses
1Qhen Z et al, 45 Areas of 1990-1991 | 142214 men, Measured Chronic Excluded BMI 15.0-<18.5 1.16 (1.10-1.22) Age, area, smoking status,
122)12, China China —2006, 15 | age 45-79 obstructive first 5 18.5-<20.0 1.07 (1.02-1.12) alcohol, education
13 years years: 17800 pulmonary years of 20.0-<22.5 1.03 (0.99-1.07)
follow-up deaths disease, asthma, | follow-up 22.5-<25.0 1.00
14 heart disease, 25.0-<27.5 1.09 (1.02-1.16)
15 stroke, cancer, 27.5-<30.0 1.21 (1.09-1.34)
16 peptic ulcer, 30.0-<35.0 1.43 (1.21-1.68)
17 cirrhosis, kidney
disease,
18 hepatitis,
19 tuberculosis
20aessen Het | German 1986-1992 | 19476 men, Measured No No BMI <25.0 1.00 Age, nationality, alcohol,
241, 2012, Construction —2007- age 26-65 25.0-29.9 0.83 (0.76-0.92) smoking status
JPermany Workers Cohort | 2008, years: 2211 30.0 0.99 (0.88-1.12)
23 17.24 deaths
years
24 follow-up
Zhee CW et Seoul Male 1993-2008, | 14533 men, Self-reported | No No BMI <18.5 0.98 (0.82-1.18) Age, smoking status, alcohol,
28,2012, Cohort Study 15 years age 40-59 18.5-22.9 1.00 regular exercise, sleep hours,
Agorea follow-up years: 990 23.0-24.9 1.00 (0.85-1.19) education, hypertension,
2 deaths >25.0 1.63 (0.97-2.74) diabetes
“Cohen SS et Southern 2002-2009 | 22014 black Self- Exclusion of Excluding | BMI, black men, total <20 1.47 (1.24-1.74) Age, education, income,
Za ,2012, USA | Community -2011, 8.9 | and 9343 reported, participant with | first 12 mortality 20-24.9 1.00 source, cigarette smoking
30 Cohort Study years white men measured in cancer, heart months of 25-29.9 0.80 (0.72-0.90) status and packs per day,
31 follow-up 30810 black 25% of disease and follow-up 30-34.9 0.70 (0.61-0.80) alcohol
32 and 14447 participants stroke in 35-39.9 0.90 (0.74-1.08)
33 white women, sensitivity >40 1.13 (0.89-1.43)
age 40-79 analyses BMI, white men <20 0.96 (0.67-1.39)
34 years: 5427 20-24.9 1.00
35 deaths 25-29.9 0.72 (0.60-0.85)
36 30-34.9 0.75 (0.60-0.93)
37 35-39.9 1.12 (0.87-1.45)
38 >40 1.37 (1.02-1.84)
39 BMI, black women <20 1.71 (1.35-2.17)
20-24.9 1.00
40 25-29.9 0.80 (0.69-0.94)
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5 30-34.9 0.66 (0.56-0.78)
6 35-39.9 0.72 (0.60-0.86)
7 >40 0.87 (0.72-1.04)
BMI, white women <20 1.40 (1.04-1.89)
8 20-24.9 1.00
9 25-29.9 0.96 (0.77-1.18)
10 30-34.9 1.07 (0.86-1.34)
11 35-39.9 1.03 (0.79-1.34)
12 >40 1.47 (1.15-1.89)
BMI, black men and women, | <20 2.06 (1.53-2.79)
13 non-current smokers 20-24.9 1.00
14 25-29.9 0.72 (0.61-0.86)
15 30-34.9 0.66 (0.54-0.80)
16 35-39.9 0.72 (0.58-0.89)
17 >40 1.09 (0.89-1.35)
BMI, white men and women, | <20 0.81 (0.35-1.87)
18 non-current smokers 20-24.9 1.00
19 25-29.9 0.84 (0.62-1.13)
20 30-34.9 0.85(0.62-1.17)
21 35-39.9 1.12 (0.79-1.59)
29 >40 1.74 (1.24-2.41)
‘Tobson A et Australian 1996 — 7438 women, Self-reported | No No BMI, women 18.5-<25.0 1.00 Age, smoking status, alcohol,
2a N 2012, Longitudinal NA, 10 age 71-79 25.0-<30.0 0.82 (0.72-0.92) physical activity
Rustralia Study on years years: 1734 >30.0 1.03 (0.88-1.21)
25 Women’s Health | follow-up deaths
ZBobson A et Health in Men 1996 — 6053 men, age | Self-reported | No No BMI, men 18.5-<25.0 1.00 Age, smoking status, alcohol,
2, 2012, Study NA, 10 71-79 years: 25.0-<30.0 0.87 (0.77-0.99) physical activity
Z@Jstralia years 2290 deaths >30.0 0.98 (0.83-1.15)
— follow-up
F¥otchkiss JW | Scottish Health 1995, 19329 men Measured Subjects with First 3-5 BMI, men <18.5 2.53 (1.58-4.06) Age, smoking status, alcohol,
39a1, 2013, Survey Cohort 1998, 2003 | and women, prior CHD or years 18.5-<25 1.00 year of survey
Rkotland — 2008, age 18-86 stroke hospital excluded 25-<30 0.64 (0.54-0.77)
32 10.1 years | years: 1495 admissions in >30 0.82(0.67-1.01)
33 follow-up deaths sensitivity | BMI, women <18.5 2.69 (1.80-4.03)
analyses, 18.5-<25 1.00
gg results not 25-<30 0.98 (0.81-1.18)
reported >30 0.93 (0.75-1.15)
36hoi KM et South-West 1999 — 2317 men and | Measured No No BMI, no MetS 18.5-<23 1.39 (1.00-1.94) Age, sex, smoking status
37,2013 Seoul Study 2009, 10.3 | women, age 23-<25 1.00
JRorea years 60-92 years: >25 1.25 (0.88-1.76)
39 follow-up 393 deaths BMI, MetS 18.5-<23 2.49 (1.61-3.83)
23-<25 1.77 (1.16-2.69)
40 >25 1.49 (1.04-2.14)
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Schmidt M et | Danish Military | 1977 — 6502 men, age | Measured No No BMI <18.5 1.0 (0.7-1.5) Cognitive test score,
&l 2013, Conscripts 2010, 31 22 years: 507 18.5-24.9 1.0 education
7Denmark years deaths 25.0-29.9 0.9 (0.7-1.2)
a follow-up >30.0 2.1(1.3-3.5)
Nano Y etal, | Jichi Medical 1992-1993 | 3641 menand | Measured No No BMI 19.5 1.70 (1.24-2.33) Age, sex, current smoking,
92013, Japan School Cohort —2002, women, mean 22.7 1.00 SBP, diabetes
0 Study 10.2 years | age 53.7 27.0 1.24 (0.91-1.70)
11 follow-up years: 240
12 deaths
jI_g;a.sters RK National Health 1986-2004 | 373185 men Self-reported | No No BMI, men 18.5-29.9 1.00 Age, education, income,
ef al, 2013, Interview — 2006, and 416908 30-34.9 1.11 (1.09-1.14) marital status, region of
A Survey ~12.4 women, age 35-39.9 1.42 (1.36-1.49) residence, race/ ethnicity
15 years 25-84.9 years: >40 2.14 (1.97-2.33)
16 follow-up | 64443/58937 BMI, women 18.5-29.9 1.00
17 deaths 30-34.9 1.11 (1.08-1.14)
18 35-39.9 1.37 (1.32-1.43)
16 >40 1.90 (1.80-2.00)
Ma J et al, National Health 1987-1995 | 210818 men Self-reported | Prevalent fair or | First5 BMI, never smokers, age 18- 15.0-18.4 0.85(0.31-2.32) Age, education, race
22@)13, USA Interview —2006, 16 | and women, bad health years of 44 years, men 18.5-24.9 1.00
21 Survey years age 18-99 excluded follow-up 25.0-29.9 0.94 (0.77-1.15)
22 follow-up | years: 34239 excluded 30.0-34.9 1.22 (0.95-1.56)
23 deaths in >35.0 3.18(2.37-4.27)
sensitivity | BMI, former smokers 15.0-18.4 0.57 (0.08-4.06)
24 106964 never analyses 18.5-24.9 0.92 (0.74-1.16)
25 smokers: 25.0-29.9 0.87 (0.70-1.07)
26 14763 deaths 30.0-34.9 1.33 (0.96-1.85)
27 >35.0 2.15(1.32-3.49)
28 48261 former BMI, current smokers 15.0-18.4 3.17 (1.87-5.38)
smokers: 18.5-24.9 2.29 (1.96-2.68)
29 10516 deaths 25.0-29.9 1.96 (1.65-2.34)
30 30.0-34.9 2.71 (2.16-3.39)
31 55593 current >35.0 4.03 (2.92-5.56)
32 smokers: 8960 BMI, never smokers, age 45- 15.0-18.4 0.38 (0.05-2.87)
33 deaths 64 years, men 18.5-24.9 1.00
25.0-29.9 1.10 (0.92-1.31)
34 30.0-34.9 1.62 (1.28-2.04)
35 >35.0 2.40 (1.70-3.38)
36 BMI, former smokers 15.0-18.4 3.96 (1.85-8.49)
37 18.5-24.9 1.44 (1.22-1.70)
38 25.0-29.9 1.43 (1.22-1.68)
30.0-34.9 1.94 (1.60-2.35)
39 >35.0 2.50 (1.90-3.30)
40 BM], current smokers 15.0-18.4 6.47 (4.42-9.46)
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5 18.5-24.9 3.37 (2.85-3.99)

6 25.0-29.9 2.74 (2.31-3.25)

7 30.0-34.9 3.25(2.61-4.05)

8 >35.0 4.15 (2.88-5.99)

BMI, never smokers, age 65- 15.0-18.4 1.42 (0.96-2.10)

9 99 years, men 18.5-24.9 1.00

10 25.0-29.9 1.00 (0.91-1.09)

11 30.0-34.9 1.22(1.04-1.43)

12 >35.0 1.55 (1.15-2.08)

13 BMI, former smokers 15.0-18.4 2.02 (1.31-3.12)
18.5-24.9 1.25 (1.16-1.35)

14 25.0-29.9 122 (1.12-1.32)

15 30.0-34.9 1.37 (1.21-1.54)

16 >35.0 1.79 (1.40-2.30)

17 BMI, current smokers 15.0-18.4 2.90 (2.02-4.17)

18 18.5-24.9 1.93 (1.71-2.18)
25.0-29.9 1.84 (1.64-2.07)

19 30.0-34.9 2.72 (2.20-3.37)

20 >35.0 2.77 (1.11-6.96)

21 BMI, never smokers, age 18- 15.0-18.4 0.76 (0.43-1.34)

22 44 years, women 18.5-24.9 1.00

23 25.0-29.9 1.46 (1.21-1.76)
30.0-34.9 1.45 (1.09-1.92)

24 >35.0 2.04 (1.45-2.87)

25 BMI, former smokers 15.0-18.4 1.86 (0.97-3.56)

26 18.5-24.9 1.10 (0.86-1.42)

27 25.0-29.9 1.33(0.97-1.83)

28 30.0-34.9 1.51 (0.93-2.43)
>35.0 1.08 (0.58-2.01)

29 BML, current smokers 15.0-18.4 3.15 (2.34-4.23)

30 18.5-24.9 2.73 (2.34-3.19)

31 25.0-29.9 2.51(2.07-3.04)

32 30.0-34.9 1.94 (1.46-2.59)
>35.0 2.81(1.92-4.10)

33 BMI, never smokers, age 45- 15.0-18.4 1.79 (1.23-2.58)

34 64 years, women 18.5-24.9 1.00

35 25.0-29.9 1.16 (1.01-1.34)

36 30.0-34.9 1.68 (1.41-2.01)

37 >35.0 2.24 (1.82-2.75)

38 BMI, former smokers 15.0-18.4 2.19 (1.25-3.85)
18.5-24.9 1.40 (1.22-1.60)

39 25.0-29.9 1.67 (1.41-1.99)

40 30.0-34.9 1.98 (1.61-2.43)
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5 >35.0 3.66 (2.95-4.55)

6 BMI, current smokers 15.0-18.4 5.02 (3.98-6.33)

7 18.5-24.9 3.09 (2.73-3.50)
25.0-29.9 3.42 (3.01-3.90)

8 30.0-34.9 3.95(3.26-4.79)

9 >35.0 4.74 (3.51-6.41)

10 BMI, never smokers, age 65- 15.0-18.4 1.31 (1.15-1.50)

11 99 years, women 18.5-24.9 1.00

12 25.0-29.9 0.97 (0.92-1.02)
30.0-34.9 1.10 (1.01-1.19)

13 >35.0 1.21 (1.04-1.40)

14 BMI, former smokers 15.0-18.4 1.73 (1.41-2.12)

15 18.5-24.9 1.28 (1.21-1.36)

16 25.0-29.9 1.20 (1.11-1.30)

17 30.0-34.9 1.49 (1.33-1.67)
>35.0 1.72 (1.44-2.05)

18 BMI, current smokers 15.0-18.4 3.12 (2.58-3.77)

19 18.5-24.9 2.05 (1.90-2.22)

20 25.0-29.9 1.73 (1.53-1.96)

21 30.0-34.9 2.35(1.90-2.93)

22 >35.0 2.19 (1.63-2.96)

BMI, never smokers, age 18- 15.0-18.4 0.90 (0.54-1.50)

23 44 years, excluding first 5 18.5-24.9 1.00

24 years of follow-up 25.0-29.9 1.23 (1.04-1.45)

25 30.0-34.9 1.53 (1.25-1.87)

26 >35.0 3.01 (2.33-3.88)

27 BMI, former smokers 15.0-18.4 1.72 (0.90-3.27)

28 18.5-24.9 1.00 (0.81-1.23)
25.0-29.9 1.06 (0.88-1.28)

29 30.0-34.9 1.53 (1.11-2.09)

30 >35.0 2.16 (1.39-3.37)

31 BMI, current smokers 15.0-18.4 3.43 (2.59-4.53)

32 18.5-24.9 2.72 (2.40-3.08)

33 25.0-29.9 2.52(2.17-2.91)
30.0-34.9 2.90 (2.36-3.56)

34 >35.0 4.12 (3.13-5.43)

35 BMLI, never smokers, age 45- 15.0-18.4 1.50 (0.99-2.27)

36 64 years, excluding first 5 18.5-24.9 1.00

37 years of follow-up 25.0-29.9 1.12 (0.99-1.27)

38 30.0-34.9 1.68 (1.44-1.96)
>35.0 2.28 (1.87-2.78)

39 BMI, former smokers 15.0-18.4 2.67 (1.59-4.47)

40 18.5-24.9 1.42 (1.27-1.59)
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5 25.0-29.9 147 (1.31-1.64)
6 30.0-34.9 2.08 (1.83-2.37)
7 >35.0 3.17 (2.63-3.82)
BMI, current smokers 15.0-18.4 5.40 (4.36-6.69)
8 18.5-24.9 3.28 (2.94-3.66)
9 25.0-29.9 2.97 (2.67-3.30)
10 30.0-34.9 3.71 (3.16-4.36)
11 >35.0 4.50 (3.53-5.74)
12 BMI, never smokers, age 65- 15.0-18.4 1.19 (1.03-1.38)
99 years, excluding first 5 18.5-24.9 1.00
13 years of follow-up 25.0-29.9 0.99 (0.93-1.04)
14 30.0-34.9 1.11 (1.02-1.21)
15 >35.0 1.22 (1.06-1.41)
16 BMI, former smokers 15.0-18.4 1.51 (1.22-1.88)
17 18.5-24.9 1.23 (1.17-1.30)
25.0-29.9 1.20 (1.13-1.27)
18 30.0-34.9 1.45(1.33-1.59)
19 >35.0 1.71 (1.44-2.04)
20 BMI, current smokers 15.0-18.4 2.58 (2.12-3.14)
21 18.5-24.9 1.91 (1.77-2.06)
22 25.0-29.9 1.77 (1.61-1.94)
30.0-34.9 2.42 (1.99-2.94)
23 >35.0 2.12 (1.52-2.97)
24 BMLI, never smokers, age 18- | 15.0-18.4 1.13 (0.74-1.73)
25 44 years, all subjects 18.5-24.9 1.00
26 (including poor and fair 25.0-29.9 1.23 (1.05-1.44)
27 health at baseline) 30.0-34.9 1.60 (1.32-1.94)
o8 >35.0 2.78 (2.20-3.50)
BMI, former smokers 15.0-18.4 1.62 (0.88-3.01)
29 18.5-24.9 1.08 (0.89-1.30)
30 25.0-29.9 1.08 (0.90-1.29)
31 30.0-34.9 1.62 (1.22-2.15)
32 >35.0 2.36 (1.62-3.42)
33 BMI, current smokers 15.0-18.4 3.68 (2.91-4.64)
18.5-24.9 2.81(2.50-3.15)
34 25.0-29.9 2.48 (2.16-2.85)
35 30.0-34.9 3.32 (2.78-3.96)
36 >35.0 4.87 (3.90-6.08)
37 BMLI, never smokers, age 45- 15.0-18.4 1.75 (1.25-2.44)
38 64 years, all subjects 18.5-24.9 1.00
(including poor and fair 25.0-29.9 1.16 (1.06-1.28)
39 health at baseline) 30.0-34.9 1.67 (1.48-1.89)
40 >35.0 2.47 (2.12-2.88)
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5 BMI, former smokers 15.0-18.4 2.98 (2.09-4.25)
6 18.5-24.9 1.44 (1.30-1.60)
7 25.0-29.9 1.50 (1.36-1.66)

30.0-34.9 2.11(1.91-2.34)
8 >35.0 3.28 (2.87-3.76)
9 BMI, current smokers 15.0-18.4 5.63 (4.75-6.67)
10 18.5-24.9 3.22(2.94-3.53)
11 25.0-29.9 3.02 (2.75-3.30)
12 30.0-34.9 3.59 (3.15-4.10)

>35.0 5.10 (4.29-6.08)
13 BMI, never smokers, age 65- 15.0-18.4 1.17 (1.04-1.32)
14 99 years, all subjects 18.5-24.9 1.00
15 (including poor and fair 25.0-29.9 0.99 (0.94-1.04)
16 health at baseline) 30.0-34.9 1.11 (1.04-1.19)
17 >35.0 1.34 (1.20-1.51)

BMI, former smokers 15.0-18.4 1.83 (1.54-2.18)

18 18.5-24.9 1.25(1.19-1.31)
19 25.0-29.9 1.21 (1.15-1.27)
20 30.0-34.9 1.47 (1.36-1.59)
21 >35.0 1.82 (1.60-2.08)
22 BMI, current smokers 15.0-18.4 2.13 (1.75-2.58)

18.5-24.9 1.87 (1.75-1.99)
23 25.0-29.9 1.73 (1.60-1.86)
24 30.0-34.9 2.21 (1.92-2.55)
25 >35.0 241 (1.91-3.04)
Zéinnouho Whitehall Study | 1985-1988 | 5269 men and | Measured No First 5 BMI 18.5-24.9 1.00 Age, sex, occupational

et al, 2 —-2010, women, age years 25-29.9 1.01 (0.82-1.26) position, physical activity,
13, United 17.7 years | 39-62 years: excluded >30 1.68 (1.27-2.22) smoking status, alcohol, fruit
ingdom follow-up 413 deaths in and vegetable consumption,
9 sensitivity marital status, ethnicity
30 analysis
3lakata Y et Fukuoka 1998 — 675 men and Measured No No BMI <19.5 1.00 Gender, smoking status,
39, 2013, Prefecture 2010, 12 women, age 19.5-<21.1 0.78 (0.55-1.12) alcohol, current outpatient,
3Igpan years 80 years: 397 21.1-<22.5 0.75 (0.52-1.08) SBP, serum glucose, total
follow-up deaths 22.5-<23.8 0.47 (0.32-0.70) cholesterol
34 23.8-<26.0 0.55 (0.38-0.79)
35 >26.0 0.61 (0.42-0.89)
3Bahl AK et OCTO-Twin, NA-NA, 882 men and Measured No No BMI <25.0 1.00 Age, sex, education,
3, 2013, Gender, and 18 years women, age 25.0-29.9 0.80 (0.67-0.95) multimorbidity, BMI change,
3%)veden NONA studies follow-up 70-95 years: 30.0 0.93 (0.71-1.22) age X BMI change interaction
an 667 deaths
Kenholm S Mini-Finland 1978-1980 | 3594 menand | Measured Prevalent First 5 BMI, age 50-69 years 18.5-24.9 1.00 Age, sex, education, smoking
al, 2014, Health — 2011, women, age cardiovascular years of 25.0-29.9 0.99 (0.89-1.09) status, alcohol use, physical
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Srinland Examination 17.9 years | 50-91 years: disease and follow-up >30.0 1.24 (1.10-1.40) activity, handgrip strength
6 Survey follow-up | 3043 deaths cancer excluded | excluded BMLI, age >70 years 18.5-24.9 1.00
in sensitivity in 25.0-29.9 0.84 (0.72-0.97)
; analyses (not sensitivity >30.0 0.81 (0.67-0.98)
9 reported) analyses
(results
10 not
11 reported)
1$ngh PN et Adventist Health | 2002/2007 | 22884 black Self- No No BMI, women <23.7 1.40 (1.05-1.86) Age, smoking status,
1%, 2014, USA | Study 2 —2009, 5.7 | men and reported, 23.7-<26.6 1.08 (0.80-1.44) vegetarian diet, vigorous
years women, age validated 26.6-<29.6 1.00 physical activity
14 follow-up | 58-108 years: 29.6-33.8 1.23 (0.92-1.63)
15 879 deaths >33.8 1.42 (1.06-1.88)
16 BMI, men <23.6 1.44 (0.95-2.16)
17 5131 and 23.6-<25.8 1.19 (0.79-1.79)
18 13640 never 25.8-<27.8 1.00
smokers: 27.8-30.8 1.35(0.88-2.04)
19 >30.8 1.66 (1.10-2.49)
20 BMI, women, never smokers | <18.5 1.24 (0.66-2.33)
21 18.5-24.9 1.00
22 25-29.9 0.95 (0.73-1.24)
23 >30 143 (1.11-1.84)
BMI, men, never smokers <18.5 4.42 (2.14-9.13)
24 18.5-24.9 1.00
25 25-29.9 0.85 (0.58-1.25)
26 >30 1.59 (1.02-2.49)
JGhaem Blue Mountains | 1992-1994 | 2216 menand | Measured No No BMLI, age 70 years <18.5 1.82 (0.80-4.15) Age, sex, smoking status, pre-
aralani H et | Eye Study -1997- women, age 18.5-<25 1.00 existing disease
2%12014, 1999 - >49 years: 599 25-<30 1.07 (0.82-1.41) (hypertension, diabetes,
2 stralia 2007, 14.7 | deaths >30 1.44 (1.05-1.98) angina, acute myocardial
30 years BMI, age >70 years <18.5 1.20 (0.53-2.72) infarction, stroke, cancer)
31 follow-up 18.5-<25 1.00
32 25-<30 0.98 (0.77-1.25)
29 >30 0.94 (0.67-1.32)
iao Q et al, Prostate, Lung, 1993-2001 | 7446 non- Self-reported | Prevalent No BMI, non-hispanic black, all 15.0-<22.5 1.32 (1.04-1.67) Age, education, marital status,
14, USA Colorectal and —2009, 13 | Hispanic black cancer, heart men 22.5-<25.0 1.00 smoking status, pack-years,
5 Ovarian (PLCO) | years and 130598 attack or stroke 25.0-<27.5 0.95 (0.77-1.19) years since quitting smoking
36 Cancer follow-up white men and excluded in 27.5-<30.0 0.88 (0.70-1.10)
37 Screening Trial the women, age sensitivity 30.0-<35.0 1.15(0.93-1.43)
38 49-78 years: analyses 35.0-<40.0 1.25 (0.93-1.67)
1495/ 18236 40.0-<50.0 1.87 (1.25-2.79)
39 deaths BMI, non-hispanic black, 15.0-<22.5 1.33(0.84-2.12) Healthy men and women who
40 healthy men who never 22.5-<25.0 1.00 never smoked or quit >5 years
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5 smoked or quit 5 years before | 25.0-<27.5 0.90 (0.62-1.31) ago: age, education marital
6 baseline 27.5-<30.0 0.92 (0.63-1.35) status, remote former
7 30.0-<35.0 1.03 (0.71-1.49) smoking, previous-pack-
35.0-<40.0 1.34 (0.84-2.16) years, years since quitting
8 40.0-<50.0 2.57 (1.48-4.54) smoking
9 BMI, non-hispanic white, all 15.0-<22.5 1.29 (1.19-1.40)
10 men 22.5-<25.0 1.00
11 25.0-<27.5 0.95 (0.90-1.01)
12 27.5-<30.0 0.99 (0.94-1.06)
30.0-<35.0 1.17 (1.10-1.24)
13 35.0-<40.0 1.60 (1.47-1.75)
14 40.0-<50.0 2.06 (1.80-2.37)
15 BMI, non-hispanic white, 15.0-<22.5 1.26 (1.11-1.44)
16 healthy men who never 22.5-<25.0 1.00
17 smoked or quit 5 years before | 25.0-<27.5 0.99 (0.91-1.08)
baseline 27.5-<30.0 1.10 (1.01-1.19)
18 30.0-<35.0 1.23 (1.13-1.34)
19 35.0-<40.0 1.73 (1.53-1.96)
20 40.0-<50.0 2.33(1.93-2.82)
21 BMI, non-hispanic black, all 15.0-<22.5 1.55(1.07-2.24)
22 women 22.5-<25.0 1.00
25.0-<27.5 0.80 (0.58-1.10)
23 27.5-<30.0 0.84 (0.61-1.14)
24 30.0-<35.0 0.89 (0.67-1.19)
25 35.0-<40.0 1.04 (0.75-1.44)
26 40.0-<50.0 1.50 (1.06-2.14)
27 BMI, non-hispanic black, 15.0-<22.5 1.51 (0.81-2.79)
28 healthy women who never 22.5-<25.0 1.00
smoked or quit 5 years before | 25.0-<27.5 0.89 (0.55-1.44)
29 baseline 27.5-<30.0 0.94 (0.59-1.48)
30 30.0-<35.0 0.90 (0.58-1.40)
31 35.0-<40.0 1.00 (0.61-1.63)
32 40.0-<50.0 1.67 (1.00-2.14)
33 BMI, non-hispanic white, all 15.0-<22.5 1.29 (1.19-1.40)
women 22.5-<25.0 1.00
34 25.0-<27.5 0.97 (0.90-1.05)
35 27.5-<30.0 1.07 (0.98-1.16)
36 30.0-<35.0 1.22(1.13-1.33)
37 35.0-<40.0 1.41 (1.27-1.57)
38 40.0-<50.0 2.20 (1.95-2.49)
BMI, non-hispanic white, 15.0-<22.5 1.27 (1.14-1.43)
39 healthy women who never 22.5-<25.0 1.00
40 smoked or quit 5 years before | 25.0-<27.5 1.05 (0.94-1.16)
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5 baseline 27.5-<30.0 1.11 (0.99-1.24)
6 30.0-<35.0 1.34 (1.21-1.49)

35.0-<40.0 1.56 (1.36-1.79)
Z 40.0-<50.0 2.46 (2.10-2.88)
“McTigue KM | Women’s Health | 1993-1998 | 156775 Measured No No BM], all 18.5-24.9 1.00 Age, smoking status,

tal, 2014, Initiative - 2005, women, age 25-29.9 0.97 (0.92-1.02) education, participant’s

10sA 7.82 years | 50-79 years: 30-34.9 1.16 (1.09-1.23) cohort of the WHI
11 follow-up | NA 35-39.9 1.53 (1.41-1.65)
12 >40 1.88 (1.71-2.07)
13 BMI, white women 18.5-24.9 1.00

25-29.9 0.97 (0.92-1.03)
14 30-34.9 1.15 (1.07-1.22)
15 35-39.9 1.51 (1.39-1.65)
16 >40 1.97 (1.77-2.20)
17 BMI, African American 18.5-24.9 1.00
18 women 25-29.9 1.07 (0.88-1.31)

30-34.9 1.28 (1.04-1.57)
19 35-39.9 1.58 (1.26-1.98)
20 >40 1.55 (1.20-2.00)
21 BMLI, hispanic women 18.5-24.9 1.00
22 25-29.9 0.88 (0.61-1.26)
23 30-34.9 1.37 E0.95—1.99;

35-39.9 2.15(1.39-3.31
24 >40 259 (1.55-4.31)
ZBuys DR et University of 1999-2001 | 1000 men and | Measured No No BMI 18.5 1.57 (0.88-2.82) Age, life-space, marital status,
26, 2014, USA | Alabama at —NA, 8.5 women, age and self- >18.5-25 1.00 social support, comorbidity
27 Birmingham years >65 years: 382 | reported >25-30 0.94 (0.73-1.21) score, rural versus urban
28 Study of Aging follow-up deaths >30-35 0.80 (0.58-1.09) residence, race, gender,
nn >35 0.73 (0.49-1.09) education
Fhrd DW et Geisinger Rural | 2009-2013, | 2995 men and | Self-reported | No No BMI <18.5 1.85(1.09-3.14) Age, sex, smoking status,
30@, 2014, USA | Health Study 3.1 years women, age 18.5-24.9 1.00 weight gain, weight loss
31 follow-up >74 years: 360 25-29.9 0.71 (0.55-0.91)
32 deaths 30-34.9 0.82 (0.60-1.11)
29 >35 0.89 (0.62-1.51)
e shy G etal, | The 45 and Up 2006-2008 | 246314 men Self- CVD, cancer First 2 BMI, men, never smokers 15-18.49 1.85 (1.04-3.27) Age, region of residence,

14, Study -2012,3.9 | and women, reported, years of 18.5-19.99 1.84 (1.20-2.81) household income, education,
3Bustralia years age >45 years: | validated follow-up 20-22.49 1.49 (1.18-1.88) alcohol intake, health
36 follow-up 11127 deaths 22.50-24.99 1.00 insurance
37 41754 healthy 25.00-27.49 0.99 (0.80-1.23)
38 men and 27.50-29.99 1.08 (0.84-1.38)
39 66489 healthy 30-34.99 1.45 (1.12-1.88)
women, never 35-50 2.61 (1.81-3.78)

2’2 smokers: BMI, women, never smokers 15-18.49 1.93 (1.35-2.76)
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5 1463 deaths 18.5-19.99 1.74 (1.29-2.35)
6 20-22.49 1.45 (1.16-1.82)
7 22.50-24.99 1.00
25.00-27.49 1.01 (0.80-1.28)
8 27.50-29.99 1.06 (0.81-1.38)
9 30-34.99 1.21 (0.93-1.57)
10 35-50 1.66 (1.18-2.33)
1Patel AV et Cancer 1982 — 891572 white | Self-reported | Analyses were No BMI, white smokers with 15.0-18.4 1.66 (1.55-1.76) Age, race, education, physical
1&12, 2014, USA | Prevention 2010, 28 and 38119 stratified by prevalent disease, men 18.5-19.9 1.47 (1.39-1.55) activity, alcohol, marital
13 Study 2 years black men and prevalent 20.0-22.4 1.18 (1.15-1.22) status, aspirin use, fat
follow-up women, age disease (cancer, 22.5-24.9 1.00 consumption, vegetable
14 >30 years: heart disease, 25.0-27.4 0.96 (0.94-0.98) consumption, and among ever
15 434400/ stroke, 27.5-29.9 1.02 (1.00-1.05) smokers: smoking status,
16 18702 deaths emphysema, 30.0-34.9 1.15 (1.12-1.19) cigarettes per day, years since
17 chronic 35.0-39.9 1.28 (1.19-1.37) quitting
18 115673 white bronchitis, >40.0 1.52 (1.22-1.89) + analyses with prevalent
men and 4279 asthma) BMI, white smokers without 15.0-18.4 1.29 (1.18-1.42) disease further adjusted for
19 black men, prevalent disease 18.5-19.9 1.34 (1.27-1.42) cancer, heart disease, stroke,
20 318798 white 20.0-22.4 1.15 (1.12-1.18) emphysema, chronic
21 women, and 22.5-24.9 1.00 bronchitis, asthma
22 15083 black 25.0-27.4 0.99 (0.97-1.01)
23 women, never 27.5-29.9 1.06 (1.04-1.08)
smokers: 30.0-34.9 1.24 (1.21-1.28)
24 20123/36179 35.0-39.9 1.50 (1.40-1.60)
25 deaths >40.0 2.00 (1.63-2.45)
26 806/1390 BMI, white never smoker 15.0-18.4 1.34 (1.16-1.54)
27 deaths with prevalent disease 18.5-19.9 1.38 (1.25-1.53)
28 56005/81028 20.0-22.4 1.11 (1.05-1.16)
deaths 22.5-24.9 1.00
29 2907/3833 25.0-27.4 1.06 (1.02-1.10)
30 deaths 27.5-29.9 1.14 (1.09-1.19)
31 30.0-34.9 1.42 (1.35-1.50)
32 35.0-39.9 1.75 (1.55-1.97)
33 >40.0 1.18 (0.75-1.86)
BMI, white never smoker 15.0-18.4 1.25 (1.08-1.45)
34 without prevalent disease 18.5-19.9 1.06 (0.96-1.17)
35 20.0-22.4 1.01 (0.97-1.05)
36 22.5-24.9 1.00
37 25.0-27.4 1.07 (1.04-1.10)
38 27.5-29.9 1.28 (1.24-1.32)
30.0-34.9 1.50 (1.44-1.56)
39 35.0-39.9 2.17 (1.98-2.39)
40 >40.0 2.52 (1.92-3.30)
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5 BMI, black smokers with 15.0-18.4 1.35(0.95-1.93)
6 prevalent disease, men 18.5-19.9 1.36 (1.04-1.77)
7 20.0-22.4 1.10 (0.94-1.29)
22.5-24.9 1.00
8 25.0-27.4 0.97 (0.86-1.11)
9 27.5-29.9 0.95 (0.83-1.10)
10 30.0-34.9 1.06 (0.90-1.23)
11 >35.0 1.14 (0.86-1.52)
12 15.0-18.4 0.99 (0.66-1.50)
BMI, black smokers without 18.5-19.9 1.57 (1.24-2.00)
13 prevalent disease 20.0-22.4 1.14 (1.00-1.29)
14 22.5-24.9 1.00
15 25.0-27.4 1.03 (0.94-1.14)
16 27.5-29.9 1.00 (0.89-1.12)
17 30.0-34.9 1.11 (0.97-1.28)
>35.0 1.15 (0.88-1.51)
18 15.0-18.4 1.76 (0.98-3.17)
19 18.5-19.9 2.00 (1.17-3.45)
20 BM], black never smoker 20.0-22.4 1.36 (0.99-1.86)
21 with prevalent disease 22.5-24.9 1.00
22 25.0-27.4 0.76 (0.60-0.95)
27.5-29.9 0.88 (0.70-1.12)
23 30.0-34.9 1.00 (0.79-1.27)
24 >35.0 0.91 (0.57-1.46)
25 15.0-18.4 0.78 (0.29-2.13)
26 18.5-19.9 1.60 (0.94-2.72)
27 20.0-22.4 1.05 (0.83-1.34)
28 BMI, black never smoker 22.5-24.9 1.00
without prevalent disease 25.0-27.4 1.18 (1.01-1.38)
29 27.5-29.9 1.24 (1.05-1.47)
30 30.0-34.9 1.53 (1.28-1.83)
31 >35.0 1.97 (1.41-2.76)
32 15.0-18.4 1.69 (1.61-1.77)
33 18.5-19.9 1.21 (1.16-1.26)
20.0-22.4 1.05 (1.03-1.08)
34 225-24.9 1.00
35 BMI, white smokers with 25.0-27.4 1.04 (1.01-1.08)
36 prevalent disease, women 27.5-29.9 1.12 (1.08-1.17)
37 30.0-34.9 1.20 (1.16-1.25)
38 35.0-39.9 1.32 (1.24-1.40)
>40.0 1.58 (1.43-1.74)
39 15.0-18.4 1.56 (1.49-1.63)
40 18.5-19.9 1.14 (1.10-1.18)
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4

5 BMI, white smokers without 20.0-22.4 1.02 (1.00-1.05)

6 prevalent disease 22.5-249 1.00

7 25.0-27.4 1.06 (1.03-1.08)
27.5-29.9 1.13 (1.09-1.17)

8 30.0-34.9 1.26 (1.21-1.31)

9 35.0-39.9 1.53 (1.43-1.64)

10 >40.0 1.92 (1.70-2.16)

11 15.0-18.4 1.44 (1.37-1.52)

12 18.5-19.9 1.10 (1.06-1.14)

BMI, white never smoker 20.0-22.4 1.01 (0.98-1.03)

13 with prevalent disease 22.5-24.9 1.00

14 25.0-27.4 1.05 (1.02-1.07)

15 27.5-29.9 1.13(1.10-1.17)

16 30.0-34.9 1.25 (1.21-1.28)

17 35.0-39.9 1.51 (1.44-1.59)
>40.0 1.82 (1.67-1.98)

18 15.0-18.4 1.20 (1.14-1.26)

19 18.5-19.9 1.04 (1.01-1.07)

20 BMI, white never smoker 20.0-22.4 0.97 (0.95-0.99)

21 without prevalent disease 22.5-24.9 1.00

22 25.0-27.4 1.09 (1.07-1.11)
27.5-29.9 1.21 (1.18-1.24)

23 30.0-34.9 1.39 (1.35-1.43)

24 35.0-39.9 1.79 (1.70-1.88)

25 >40.0 245 (2.25-2.67)

26 15.0-18.4 1.40 (1.06-1.84)

27 18.5-19.9 1.52 (1.17-1.98)

28 BMI, black smokers with 20.0-22.4 1.17 (1.00-1.38)

prevalent disease, women 22.5-24.9 1.00

29 25.0-27.4 0.99 (0.86-1.13)

30 27.5-29.9 1.10 (0.94-1.29)

31 30.0-34.9 1.12 (0.97-1.30)

32 35.0-39.9 1.14 (0.93-1.40)

33 >40.0 1.43 (1.10-1.86)
15.0-18.4 2.11 (1.59-2.80)

34 18.5-19.9 1.42 (1.15-1.76)

35 BM], black smokers without 20.0-22.4 1.12 (0.98-1.28)

36 prevalent disease 22.5-24.9 1.00

37 25.0-27.4 1.13 (1.00-1.28)

38 27.5-29.9 1.18 (1.02-1.36)
30.0-34.9 1.36 (1.19-1.55)

39 35.0-39.9 1.52 (1.23-1.88)

40 >40.0 1.42 (0.98-2.07)
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5 BMI, black never smoker 15.0-18.4 1.11 (0.79-1.55)
6 with prevalent disease 18.5-19.9 1.06 (0.81-1.38)
7 20.0-22.4 1.14 (0.98-1.34)
22.5-24.9 1.00
8 25.0-27.4 1.15(1.01-1.30)
9 27.5-29.9 1.14 (0.99-1.30)
10 30.0-34.9 1.19 (1.05-1.34)
11 35.0-39.9 1.45 (1.23-1.70)
12 >40.0 2.06 (1.67-2.56)
BMI, black never smoker 15.0-18.4 1.38 (1.03-1.85)
13 without prevalent disease 18.5-19.9 1.04 (0.82-1.30)
14 20.0-22.4 0.97 (0.85-1.10)
15 22.5-24.9 1.00
16 25.0-27.4 1.08 (0.97-1.19)
17 27.5-29.9 1.27 (1.14-1.42)
30.0-34.9 1.32 (1.19-1.46)
18 35.0-39.9 1.64 (1.40-1.91)
19 >40.0 1.78 (1.43-2.21)
2040 S et al, Rural Elderly 2003-2005 | 2000 men and | Measured No Excluded BMI <18.5 1.64 (1.30-2.06) Age, sex, diabetes, stroke,
2014, China Chinese —NA,7 women, age 1% year of 18.5-24.9 1.00 cognitive decline score
22 (Sichuan and years >65 years: 473 follow-up 25..0-29.9 1.09 (0.82-1.46)
23 Shandong) follow-up deaths in >30.0 0.39 (0.15-1.06)
sensitivity
24 analysis
250 Y etal, Kailuan Study 2006-2007 | 95429 men Measured No No BMI <25 1.00 (0.84-1.19) Age, sex, average income,
2814, China -2010, and women, 25-<30 0.86 (0.72-1.02) education, alcohol, history of
27 4.02 years | age 18-98 >30 1.00 M1, stroke, cancer
28 follow-up | years: 1843
— deaths
4Rph L et al, Swiss MONICA | 1977-1993 | 31578 men Measured No Exclusion | BMI, all <18.5 1.37 (1.14-1.65) Age, age squared, study
3@14, study, National —2008, and women, and self- of first 1-5 18.5-<25 1.00 waves, smoking status, sports
Rwitzerland Research 19.2 years | age 25-74 reported years in 25-<30 1.02 (0.97-1.09) frequency, healthy eating,
32 Program 1A, the | follow-up years: 5694 sensitivity >30.0 1.32 (1.22-1.43) education
33 SOMIPOPS deaths analyses BMI, measured BMI <18.5 1.16 (0.88-1.53)
study, and the 18.5-<25 1.00
34 Swiss Health 25-<30 1.01 (0.94-1.09)
35 Survey >30.0 1.31 (1.18-1.44)
36 BM]I, self-reported BMI <18.5 1.56 (1.24-2.05)
37 18.5-<25 1.00
38 25-<30 1.04 (0.95-1.15)
>30.0 1.32 (1.14-1.53)
8‘t(‘;;lark DO et Indianapolis- 1992-2001 | 1197 Yoruba Measured No Firstyear | BMI, Yoruba Nigerians <18.5 1.35 (1.12-1.63) Age, sex, alcohol, smoking
4&{:1), 2014, USA | Ibadan —2011, 10 | Nigerian and of follow- 18.5-24.9 1.00
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5 Dementia years 1269 African up 25.0-29.9 0.88 (0.67-1.16)
6 Project follow-up | American men excluded >30.0 0.92 (0.61-1.39)
7 and women, in BMI, African Americans <18.5 2.49 (1.40-4.43)
age >70 years: sensitivity 18.5-24.9 1.00
8 563/553 analyses 25.0-29.9 0.90 (0.72-1.14)
9 deaths (partly >30.0 1.06 (0.85-1.33)
10 reported)
IWu CY etal, Taipei Geriatric 2006-2010, | 77541 men Measured No No BMI <18.5 1.92 (1.71-2.15) Age, sex, marital status,
122)14, China Health 3.3 years and women, 18.5-24.9 1.00 education, smoking status,
13 Examination follow-up age >65 years: 25.0-29.9 0.82 (0.76-0.88) alcohol, exercise
Database 3842 deaths 30.0-34.9 0.82 (0.69-0.98)
14 >35.0 1.59 (1.06-2.38)
T¥chta NK et Health 2000 2000-2001 | 2505 men and | Measured No No BMI <25.0 1.00 Age, sex, education, cigarette
148, 2014, Survey -2011, women, age 25.0-29.9 1.08 (0.82-1.43) smoking status
1Fnland ~10.5 50-74 years: >30.0 1.22 (0.91-1.65)
years 335 deaths
}? follow-up
ke Y et al, Living Profiles 2008 — 11844 men Measured No No BMI <18.5 2.04 (1.55-2.70) Age, sex, marital status,
2@)14, Korea of Older People | 2011, 3 and women, 18.5-24.9 1.00 education, household income,
21 Survey years age >60 years: 25.0-29.9 0.74 (0.57-0.96) comorbidity, cognitive
22 follow-up 832 deaths >30.0 1.01 (0.57-1.79) impairment, smoking status,
n9 alcohol, nutritional risk
e Y etal, Machinery 1976-1994 | 1696 men and | Measured Prevalent No BMI, 1976 <18.5 0.93 (0.67-1.30) Age, sex, marital status,
14, China Factory -2011, women, age cancers and 18.5-22.9 1.00 occupation, education,
S) Employees in 30.4 years | 36-65 years: CVD cases 23.0-24.9 0.69 (0.57-0.84) alcohol drinking, smoking
26 Xi’an follow-up 655 deaths excluded >25.0 0.75 (0.60-1.00) status
27 BMI, 1994 <18.5 1.43 (1.00-2.04)
28 18.5-22.9 1.00
23.0-24.9 1.14 (0.90-1.43)
29 >25.0 1.27 (1.02-1.59)
Iokkinos P et | Veterans Affairs | 1986-2011 | 18033 men, Measured Implanted No BMI 18.5-20.0 1.56 (1.37-1.77) Age, METs achieved, blood
3, 2014, USA | Medical Centers | - 2012, mean age 58.4 pacemakers, left 20.1-23.9 1.21 (1.12-1.30) pressure, race, cardiovascular
32 10.8 years | years: 5070 bundle branch 24.0-27.9 1.00 disease including heart
33 follow-up deaths block, unable to 28.0-31.9 0.95 (0.88-1.02) failure, hypertension, type 2
34 comp.lete . >32.0 0.97 (0.89-1.06) d1abe.tes, dyslipidemia,
exercise test, BM], excluding first 2 years 18.5-20.0 1.55 (1.35-1.79) smoking status, muscle-
35 COPD, exercise of follow-up 20.1-23.9 1.21(1.12-1.32) wasting diseases, alcohol,
36 capacity <2 24.0-27.9 1.00 drug abuse, beta-blockers,
37 METs 28.0-31.9 0.96 (0.89-1.04) calcium-channel blockers,
38 >32.0 0.99 (0.90-1.09) diuretics, angiotensin-
39 converting enzyme inhibitors,
angiotensin 2 receptor
40 blockers, aspirin, lipid-
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5 lowering agents,
6 hypoglycemic agents, year of
i entry into the study
irani V etal, | Concord Health | 2005-2007 | 1705 men, age | Measured No No BMI <20 2.10 (1.17-3.79) Age, smoking status, alcohol
014, and Ageing in -2013,6.7 | 70-97 years: 20.0-24.9 1.00 consumption, myocardial
9Australia Men Project years 461 deaths 25.0-29.9 0.69 (0.54-0.89) infarction, congestive heart
follow-up >30 0.61 (0.45-0.82) failure, cancer, depressive
11 symptoms, IADL disability,
12 ADL disability, chair stands,
13 white blood cell count,
a s haemoglobin albumin
Hhiengprugsa Thai Cohort 2005-2010, | 87151 men Self-reported | Metabolic, No BMI, age <35 years <18.5 1.15 (0.79-1.68) Age, sex, monthly income,
1%an V et al, Study 5 years and women, cardiovascular 18.5-<20.75 1.00 paid work hours, rural-urban
114, follow-up age 15-87 disorders 20.75-<23.0 0.98 (0.70-1.36) residence, self-assessed health
1thailand years: 583 including 23.0-<25.0 1.08 (0.72-1.62) at baseline, smoking status,
18 deaths diabetes and 25.0-<30.0 1.11 (0.71-1.73) alcohol drinking status,
hypertension >30.0 0.63 (0.20-1.20) physical activity
19 BML age 35-65 years <185 1.82 (0.81-4.08)
20 18.5-<20.75 1.00
21 20.75-<23.0 1.61 (0.93-2.81)
22 23.0-<25.0 0.79 (0.41-1.51)
23 25.0-<30.0 1.28 (0.69-2.35)
oa >30.0 2.37 (1.01-5.70)
“Fong ES et Korean 2005-2006 | 1000 men and | Measured No No BMI 13.9-21.8 1.00 Age, sex, alcohol, smoking
2&5, 2015, Longitudinal -2011,6 women, age 21.8-23.9 0.76 (0.53-1.10) status, exercise
Xorea Study on Health | years >65 years: 222 23.9-26.0 0.63 (0.41-0.96)
27 and Aging follow-up deaths 26.0-35.8 0.54 (0.34-0.86)
ng Getal, | Allied Dunbar 1990 - 1796 men and | Measured No No BMI 14.9-24.9 1.00 Age, sex
%15, United National Fitness | 2014,22.9 | 2122 women, 25.0-29.9 1.10 (0.93-1.31)
ingdom Survey years age 16-96 30.0-49.9 1.36 (1.08-1.72)
30 follow-up years: 1175
31 deaths
3Remoto CK | The Health, 2000-2006 | 1527 men and | Measured Prevalent No BMI 18.5-<20.0 1.51 (1.08-2.10) Age, sex, marital status, years
33al, 2015, Well-Being and | — 2010, 6.5 | women, age cancers 20.0-<25.0 1.00 of education, childhood SES,
ﬁfazil Ageing (SABE) | years >75 years: 621 excluded 25.0-<30.0 0.84 (0.70-1.02) occupation, income, diabetes,
study follow-up deaths >30.0 0.82 (0.64-1.06) heart disease, lung disease,
35 stroke, arthritis, depressive
36 symptoms, alcohol, smoking
37 status, physical activity,
38 cognitive function, activities
39 of daily living, frailty,
nutritional status, year of
40 entry into the study
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SBurman M et | GErontological 2000-2002, | 832 men and Measured No No BMI <222 1.00 Age, sex
&l 2015, Regional 2005-2007 | women, age 22.2-24.6 0.81 (0.64-1.02)
ASweden Database —NA, 5 85,90 and 95 24.7-27.9 0.63 (0.50-0.80)
(GERDA) years years: NA >28.0 0.74 (0.58-0.94)
8 follow-up
Kumar A et Mexican Health | 2001-2012, | 8415 men and | Self-reported | No First 5 BMI <18.5 1.31 (1.00-1.72) Age, sex, marital status,
10,2015, and Aging Study | 11 years women, age years 18.5-<25.0 1.00 education, smoking status,
Mlexico follow-up >50 years: excluded 25.0-<30.0 0.85 (0.75-0.97) comorbidities
12 1067 deaths in 30.0-<35.0 0.86 (0.72-1.02)
13 sensitivity >35.0 0.92 (0.70-1.22)
analyses
14 (Risk
15 estimates
16 not
17 reported)
ﬁizilbash N United Kingdom | 1992-2007 | 1958191 men | Measured Dementia cases | No BMI <20 1.53 (1.51-1.55) Age, sex
et al, 2015, Clinical Practice | —2013,9.1 | and women, excluded 20-24.9 1.00
ited Research years age >40 years: 25.0-29.9 0.90 (0.89-0.91)
ngdom Datalink follow-up 262095 deaths 30.0-34.9 0.97 (0.96-0.98)
21 35.0-39.9 1.18 (1.16-1.20)
22 >40.0 1.57 (1.53-1.62)
i SW et al, National Health | 2001-2004 | 12832637 men | Measured Exclusions of First 5 BMI, men, age 18-34 years <16 1.81(1.19-2.73) Age, smoking status, known
?;%15, Korea Insurance —2013, and women, subjects with years of 16-17.4 1.69 (1.46-1.95) pre-existing illness either
Service 10.5 years | age 18-99 known illness in | follow-up 17.5-18.9 1.36 (1.24-1.48) cured or not
25 follow-up | years: 697383 sensitivity excluded 19.0-19.9 1.17 (1.08-1.27)
26 deaths analyses (risk in 20.0-20.9 1.11 (1.03-1.20)
27 estimates not sensitivity 21.0-21.9 1.04 (0.97-1.13)
28 7436748 never reported) analyses 22.0-22.9 1.02 (0.95-1.10)
smokers: 23.0-23.9 0.94 (0.87-1.02)
29 377503 deaths 24.0-24.9 0.93 (0.86-1.00)
30 25.0-25.9 0.96 (0.88-1.03)
31 1100650 26.0-26.9 1.00
32 former 27.0-27.9 1.02 (0.93-1.12)
33 smokers: 28.0-28.9 1.08 (0.97-1.20)
66217 deaths 29.0-29.9 1.09 (0.97-1.22)
34 30.0-31.4 133 (1.18-1.50)
35 3657466 31.5-32.9 1.65 (1.42-1.91)
36 current 33.0-34.9 1.50 (1.23-1.84)
37 smokers: 35.0-50.0 2.13 (1.71-2.65)
38 219583 deaths BMI, men, age 35-44 years <16 5.26 (4.28-6.46)
16-17.4 2.60 (2.34-2.89)
39 17.5-18.9 1.91 (1.80-2.03)
40 19.0-19.9 1.55 (1.47-1.64)
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5 20.0-20.9 1.45 (1.38-1.52)
6 21.0-21.9 1.28 (1.22-1.34)
7 22.0-22.9 1.14 (1.08-1.19)
23.0-23.9 1.03 (0.99-1.08)
8 24.0-24.9 1.00 (0.95-1.04)
9 25.0-25.9 0.97 (0.93-1.02)
10 26.0-26.9 1.00
11 27.0-27.9 1.07 (1.02-1.13)
12 28.0-28.9 1.07 (1.01-1.14)
29.0-29.9 1.28 (1.19-1.37)
13 30.0-31.4 1.31 (1.21-1.42)
14 31.5-32.9 1.39 (1.23-1.57)
15 33.0-34.9 1.61 (1.36-1.90)
16 35.0-50.0 2.02 (1.63-2.52)
17 BMI, men, age 45-54 years <16 5.63 (4.90-6.48)
16-17.4 3.36 (3.12-3.61)
18 17.5-18.9 2.39 (2.28-2.50)
19 19.0-19.9 1.92 (1.85-2.01)
20 20.0-20.9 1.68 (1.62-1.74)
21 21.0-21.9 1.42 (1.37-1.48)
29 22.0-22.9 1.24 (1.20-1.28)
23.0-23.9 1.12 (1.08-1.16)
23 24.0-24.9 1.05 (1.02-1.09)
24 25.0-25.9 1.01 (0.98-1.05)
25 26.0-26.9 1.00
26 27.0-27.9 1.06 (1.01-1.10)
27 28.0-28.9 1.09 (1.04-1.15)
28 29.0-29.9 1.17 (1.11-1.24)
30.0-31.4 1.27 (1.18-1.35)
29 31.5-32.9 1.34 (1.21-1.48)
30 33.0-34.9 1.48 (1.26-1.73)
31 35.0-50.0 1.60 (1.27-2.02)
32 BMI, men, age 55-64 years <16 4.97 (4.59-5.38)
33 16-17.4 3.15 (3.00-3.29)
17.5-18.9 221 (2.14-2.28)
34 19.0-19.9 1.81 (1.76-1.87)
35 20.0-20.9 1.61 (1.56-1.66)
36 21.0-21.9 1.39 (1.36-1.43)
37 22.0-22.9 1.25 (1.22-1.29)
38 23.0-23.9 1.13 (1.10-1.16)
24.0-24.9 1.05 (1.02-1.08)
39 25.0-25.9 1.02 (0.99-1.05)
40 26.0-26.9 1.00
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5 27.0-27.9 1.00 (0.96-1.03)
6 28.0-28.9 1.03 (0.99-1.07)
7 29.0-29.9 1.08 (1.03-1.14)
30.0-31.4 1.11 (1.05-1.18)
8 31.5-32.9 122 (1.11-1.33)
9 33.0-34.9 1.31 (1.13-1.51)
10 35.0-50.0 1.47 (1.21-1.80)
11 BMI, men, age 65-74 years <16 3.52 (3.33-3.72)
12 16-17.4 247 (2.39-2.56)
17.5-18.9 1.87 (1.82-1.92)
13 19.0-19.9 1.60 (1.56-1.65)
14 20.0-20.9 1.41 (1.37-1.45)
15 21.0-21.9 1.31 (1.27-1.34)
16 22.0-22.9 1.20 (1.17-1.24)
17 23.0-23.9 1.11 (1.08-1.14)
24.0-24.9 1.04 (1.01-1.06)
18 25.0-25.9 0.99 (0.96-1.02)
19 26.0-26.9 1.00
20 27.0-27.9 0.96 (0.93-1.00)
21 28.0-28.9 1.00 (0.96-1.04)
29 29.0-29.9 1.07 (1.01-1.13)
30.0-31.4 1.07 (1.00-1.14)
23 31.5-32.9 1.17 (1.05-1.30)
24 33.0-34.9 1.31 (1.12-1.52)
25 35.0-50.0 1.37 (1.09-1.71)
26 BMI, men, age 75-99 years <16 2.71 (2.54-2.90)
27 16-17.4 1.98 (1.89-2.08)
28 17.5-18.9 1.62 (1.55-1.69)
19.0-19.9 1.4 (1.38-1.50)
29 20.0-20.9 1.34 (1.29-1.40)
30 21.0-21.9 1.23 (1.18-1.29)
31 22.0-22.9 1.15 (1.11-1.20)
32 23.0-23.9 1.10 (1.05-1.15)
33 24.0-24.9 1.03 (0.99-1.08)
25.0-25.9 1.00 (0.96-1.05)
34 26.0-26.9 1.00
35 27.0-27.9 0.98 (0.92-1.04)
36 28.0-28.9 0.97 (0.90-1.04)
37 29.0-29.9 0.89 (0.81-0.98)
38 30.0-31.4 0.98 (0.88-1.10)
31.5-32.9 1.00 (0.84-1.18)
39 33.0-34.9 1.09 (0.79-1.50)
40 35.0-50.0 1.33 (0.94-1.89)
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5 BMI, women, age 18-34 years | <16 1.02 (0.69-1.52)
6 16-17.4 1.02 (0.85-1.23)
7 17.5-18.9 1.00 (0.86-1.17)
19.0-19.9 1.03 (0.88-1.21)
8 20.0-20.9 0.98 (0.84-1.15)
9 21.0-21.9 1.03 (0.88-1.21)
10 22.0-22.9 0.99 (0.83-1.17)
11 23.0-23.9 0.97 (0.81-1.16)
12 24.0-24.9 1.00
25.0-25.9 1.11 (0.89-1.39)
13 26.0-26.9 1.50 (1.19-1.88)
14 27.0-27.9 132 (1.01-1.74)
15 28.0-28.9 1.29 (0.93-1.78)
16 29.0-29.9 1.42 (0.98-2.06)
17 30.0-31.4 1.24 (0.84-1.85)
31.5-32.9 1.06 (0.62-1.83)
18 33.0-34.9 1.88 (1.13-3.13)
19 35.0-50.0 2.36 (1.42-3.92)
20 BMI, women, age 35-44 years | <16 4.87 (3.68-6.45)
21 16-17.4 1.56 (1.32-1.85)
29 17.5-18.9 1.07 (0.97-1.19)
23 19.0-19.9 0.93 (0.85-1.02)
20.0-20.9 0.92 (0.85-1.00)
24 21.0-21.9 0.94 (0.87-1.02)
25 22.0-22.9 0.94 (0.87-1.02)
26 23.0-23.9 0.92 (0.85-1.00)
27 24.0-24.9 1.00
28 25.0-25.9 1.02 (0.93-1.12)
26.0-26.9 1.09 (0.99-1.21)
29 27.0-27.9 1.13 (1.01-1.26)
30 28.0-28.9 1.18 (1.04-1.34)
31 29.0-29.9 1.28 (1.10-1.48)
32 30.0-31.4 1.40 (1.19-1.64)
33 31.5-32.9 1.36 (1.10-1.67)
33.0-34.9 1.42 (1.08-1.88)
34 35.0-50.0 1.66 (1.21-2.28)
35 BMI, women, age 45-54 years | <16 4.85 (3.79-6.20)
36 16-17.4 2.20 (1.90-2.54)
37 17.5-18.9 1.55 (1.42-1.68)
38 19.0-19.9 1.18 (1.10-1.28)
20.0-20.9 1.14 (1.07-1.21)
39 21.0-21.9 1.02 (0.97-1.08)
40 22.0-22.9 0.97 (0.92-1.03)
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5 23.0-23.9 1.00 (0.95-1.05)

6 24.0-24.9 1.00

7 25.0-25.9 1.01 (0.96-1.07)
26.0-26.9 1.01 (0.95-1.07)

8 27.0-27.9 1.08 (1.01-1.15)

9 28.0-28.9 1.13 (1.05-1.22)

10 29.0-29.9 1.22 (1.12-1.33)

11 30.0-31.4 1.26 (1.15-1.38)

12 31.5-32.9 1.37 (1.22-1.54)
33.0-34.9 1.43 (1.22-1.69)

13 35.0-50.0 1.73 (1.43-2.09)

14 BMI, women, age 55-64 years | <16 3.89 (3.38-4.49)

15 16-17.4 2.33(2.14-2.54)

16 17.5-18.9 1.81 (1.71-1.91)

17 19.0-19.9 1.4 (1.37-1.52)
20.0-20.9 1.26 (1.20-1.32)

18 21.0-21.9 1.16 (1.11-1.20)

19 22.0-22.9 1.07 (1.03-1.11)

20 23.0-23.9 1.01 (0.97-1.05)

21 24.0-24.9 1.00

29 25.0-25.9 0.99 (0.95-1.03)
26.0-26.9 1.00 (0.96-1.04)

23 27.0-27.9 1.00 (0.96-1.05)

24 28.0-28.9 1.08 (1.03-1.13)

25 29.0-29.9 1.07 (1.01-1.13)

26 30.0-31.4 1.20 (1.13-1.28)

27 31.5-32.9 1.37 (1.27-1.47)

28 33.0-34.9 1.33 (1.19-1.48)
35.0-50.0 1.72 (1.52-1.95)

29 BMI, women, age 65-74 years | <16 2.53(2.35-2.72)

30 16-17.4 1.87 (1.78-1.96)

31 17.5-18.9 1.58 (1.53-1.64)

32 19.0-19.9 1.39 (1.34-1.44)

33 20.0-20.9 1.25 (1.21-1.29)
21.0-21.9 1.17 (1.14-1.21)

34 22.0-22.9 1.06 (1.03-1.09)

35 23.0-23.9 1.04 (1.01-1.07)

36 24.0-24.9 1.00

37 25.0-25.9 0.99 (0.96-1.02)

38 26.0-26.9 0.98 (0.95-1.01)
27.0-27.9 0.99 (0.96-1.03)

39 28.0-28.9 1.01 (0.98-1.05)

40 29.0-29.9 1.07 (1.02-1.11)
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5 30.0-314 1.08 (1.03-1.13)
6 31.5-32.9 1.14 (1.07-1.21)
7 33.0-34.9 1.19 (1.09-1.30)
35.0-50.0 1.35 (1.20-1.52)
8 BMI, women, age 75-99 years | <16 1.92 (1.80-2.04)
9 16-17.4 1.70 (1.63-1.78)
10 17.5-18.9 1.46 (1.41-1.51)
11 19.0-19.9 1.35 (1.31-1.40)
12 20.0-20.9 1.23 (1.19-1.27)
21.0-21.9 1.17 (1.13-1.21)
13 22.0-22.9 1.10 (1.07-1.14)
14 23.0-23.9 1.07 (1.04-1.11)
15 24.0-24.9 1.00
16 25.0-25.9 0.99 (0.96-1.03)
17 26.0-26.9 1.00 (0.96-1.03)
27.0-27.9 1.00 (0.96-1.04)
18 28.0-28.9 1.00 (0.96-1.04)
19 29.0-29.9 1.02 (0.97-1.07)
20 30.0-31.4 0.99 (0.93-1.05)
21 31.5-32.9 1.06 (0.99-1.14)
2 33.0-34.9 1.04 (0.94-1.14)
35.0-50.0 1.12 (0.97-1.29)
23 BMI, men, age 18-44 years, <17.5 2.86 (2.45-3.33)
24 never smokers 17.5-18.9 1.61 (1.46-1.79)
25 19.0-20.4 1.34 (1.25-1.45)
26 20.5-21.9 1.16 (1.09-1.24)
27 22.0-23.4 1.07 (1.01-1.14)
28 23.5-24.9 0.99 (0.93-1.05)
25.0-26.4 1.00
29 26.5-27.9 1.08 (1.00-1.16)
30 28.0-29.4 1.24 (1.14-1.35)
31 29.5-30.9 1.28 (1.13-1.45)
32 31.0-50.0 1.68 (1.48-1.90)
33 BMI, men, age 45-64 years, <17.5 3.82(3.59-4.07)
never smokers 17.5-18.9 2.20 (2.10-2.31)
34 19.0-20.4 1.73 (1.67-1.79)
35 20.5-21.9 1.40 (1.36-1.44)
36 22.0-23.4 1.18 (1.15-1.21)
37 23.5-24.9 1.05 (1.02-1.07)
38 25.0-26.4 1.00
26.5-27.9 1.01 (0.98-1.05)
39 28.0-29.4 1.11 (1.07-1.15)
40 29.5-30.9 1.16 (1.09-1.23)
41
42
43
44
45
46 https://mc.manuscriptcentral.com/bmj
47
48




Page 201 of 239 BMJ

1

2

3

4

5 31.0-50.0 1.43 (1.33-1.53)

6 BMI, men, age 65-99 years, <17.5 2.69 (2.60-2.78)

7 never smokers 17.5-18.9 1.89 (1.83-1.94)
19.0-20.4 1.54 (1.50-1.58)

8 20.5-21.9 1.34 (1.31-1.37)

9 22.0-23.4 1.18 (1.15-1.20)

10 23.5-24.9 1.06 (1.04-1.09)

11 25.0-26.4 1.00

12 26.5-27.9 0.96 (0.93-0.99)
28.0-29.4 1.01 (0.97-1.05)

13 29.5-30.9 1.00 (0.94-1.07)

14 31.0-50.0 1.10 (1.01-1.19)

15 BMI, men, age 18-44 years, <17.5 3.57 (2.76-4.63)

16 former smokers 17.5-18.9 2.00 (1.71-2.35)

17 19.0-20.4 1.40 (1.25-1.57)
20.5-21.9 1.10 (1.00-1.22)

18 22.0-23.4 1.02 (0.93-1.11)

19 23.5-24.9 0.97 (0.88-1.06)

20 25.0-26.4 1.00

21 26.5-27.9 0.94 (0.84-1.04)

29 28.0-29.4 1.05 (0.92-1.20)
29.5-30.9 1.29 (1.07-1.54)

23 31.0-50.0 1.52 (1.25-1.86)

24 BML, men, age 45-64 years, | <17.5 4.42 (3.98-4.91)

25 former smokers 17.5-18.9 2.61 (2.42-2.80)

26 19.0-20.4 1.82 (1.72-1.92)

27 20.5-21.9 1.49 (1.43-1.57)

28 22.0-23.4 1.22 (1.16-1.27)
23.5-24.9 1.11 (1.06-1.16)

29 25.0-26.4 1.00

30 26.5-27.9 1.01 (0.96-1.06)

31 28.0-29.4 1.11 (1.04-1.19)

32 29.5-30.9 1.16 (1.04-1.28)

33 31.0-50.0 1.21 (1.06-1.37)

BMI, men, age 65-99 years, <17.5 2.61 (2.46-2.77)

34 former smokers 17.5-18.9 1.91 (1.82-2.01)

35 19.0-20.4 1.61 (1.55-1.69)

36 20.5-21.9 1.35 (1.29-1.40)

37 22.0-23.4 1.18 (1.13-1.23)

38 23.5-24.9 1.05 (1.00-1.09)
25.0-26.4 1.00

39 26.5-27.9 1.01 (0.96-1.07)

40 28.0-29.4 0.98 (0.91-1.06)

41

42

43

44

45

46 https://mc.manuscriptcentral.com/bmj

47

48




BMJ Page 202 of 239
1
2
3
4
5 29.5-30.9 1.08 (0.96-1.22)
6 31.0-50.0 121 (1.05-1.41)
7 BMI, men, age 18-44 years, <17.5 2.32 (2.10-2.55)
current smokers 17.5-18.9 1.86 (1.76-1.96)
8 19.0-20.4 1.55 (1.48-1.62)
9 20.5-21.9 135 (1.30-1.41)
10 22.0-23.4 1.16 (1.11-1.20)
11 23.5-24.9 1.04 (1.00-1.08)
12 25.0-26.4 1.00
26.5-27.9 1.09 (1.04-1.15)
13 28.0-29.4 1.15 (1.09-1.21)
14 29.5-30.9 1.37 (1.27-1.48)
15 31.0-50.0 1.55 (1.43-1.68)
16 BMI, men, age 45-64 years, <17.5 3.21 (3.07-3.35)
17 current smokers 17.5-18.9 2.20(2.13-2.27)
19.0-20.4 1.77 (1.72-1.81)
18 20.5-21.9 1.45 (1.42-1.49)
19 22.0-23.4 1.20 (1.18-1.23)
20 23.5-24.9 1.05 (1.02-1.07)
21 25.0-26.4 1.00
22 26.5-27.9 1.00 (0.97-1.03)
28.0-29.4 0.99 (0.95-1.03)
23 29.5-30.9 1.12 (1.06-1.19)
24 31.0-50.0 1.19 (1.10-1.28)
25 BMI, men, age 65-99 years, <17.5 2.13 (2.05-2.21)
26 current smokers 17.5-18.9 1.63 (1.57-1.68)
27 19.0-20.4 1.41 (1.37-1.46)
o8 20.5-21.9 1.24 (1.21-1.28)
22.0-23.4 1.14 (1.11-1.18)
29 23.5-24.9 1.06 (1.02-1.09)
30 25.0-26.4 1.00
31 26.5-27.9 0.99 (0.95-1.04)
32 28.0-29.4 1.00 (0.94-1.07)
23 29.5-30.9 1.11(1.01-1.22)
31.0-50.0 121 (1.07-1.37)
34 BMI, women, age 18-44 <185 1.15 (1.06-1.24)
35 years, never smokers 18.5-21.0 0.98 (0.93-1.03)
36 21.0-23.0 0.99 (0.94-1.05)
37 23.0-25.0 1.00
38 25.0-27.5 1.15 (1.08-1.22)
27.5-30.0 130 (1.19-1.41)
39 30.0-50.0 1.56 (1.40-1.74)
40 BMI, women, age 45-64 <18.5 2.13 (2.03-2.23)
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4
5 years, never smokers 18.5-21.0 1.30 (1.26-1.34)
6 21.0-23.0 1.07 (1.04-1.10)
7 23.0-25.0 1.00
25.0-27.5 1.00 (0.98-1.03)
8 27.5-30.0 1.10 (1.07-1.13)
9 30.0-50.0 1.32(1.27-1.37)
10 BMI, women, age 65-99 <18.5 1.70 (1.66-1.74)
11 years, never smokers 18.5-21.0 1.28 (1.26-1.31)
12 21.0-23.0 1.10 (1.08-1.12)
23.0-25.0 1.00
13 25.0-27.5 0.96 (0.94-0.98)
14 27.5-30.0 1.00 (0.97-1.02)
15 30.0-50.0 1.07 (1.04-1.11)
16 BMI, women, age 18-44 <18.5 0.94 (0.62-1.43)
17 years, former smokers 18.5-21.0 0.75 (0.55-1.02)
21.0-23.0 0.69 (0.50-0.95)
18 23.0-25.0 1.00
19 25.0-27.5 0.74 (0.49-1.11)
20 27.5-30.0 0.59 (0.31-1.15)
21 30.0-50.0 0.99 (0.51-1.93)
22 BMI, women, age 45-64 <18.5 1.70 (1.13-2.55)
years, former smokers 18.5-21.0 1.41 (1.12-1.77)
23 21.0-23.0 0.90 (0.73-1.11)
24 23.0-25.0 1.00
25 25.0-27.5 1.05 (0.86-1.27)
26 27.5-30.0 0.86 (0.66-1.11)
27 30.0-50.0 1.21 (0.88-1.67)
o8 BMI, women, age 65-99 <18.5 1.66 (1.45-1.89)
years, former smokers 18.5-21.0 1.37 (1.24-1.53)
29 21.0-23.0 1.03 (0.92-1.14)
30 23.0-25.0 1.00
31 25.0-27.5 0.99 (0.89-1.11)
32 27.5-30.0 0.97 (0.84-1.13)
23 30.0-50.0 1.18 (0.97-1.44)
BMI, women, age 18-44 <18.5 1.32 (1.00-1.75)
34 years, current smokers 18.5-21.0 1.12 (0.91-1.39)
35 21.0-23.0 1.21 (0.98-1.49)
36 23.0-25.0 1.00
37 25.0-27.5 1.12 (0.86-1.45)
38 27.5-30.0 1.55 (1.14-2.10)
30.0-50.0 1.19 (0.79-1.80)
39 BMI, women, age 45-64 <18.5 1.97 (1.71-2.28)
40 years, current smokers 18.5-21.0 1.26 (1.13-1.40)
41
42
43
44
45
46 https://mc.manuscriptcentral.com/bmj
47
48




Page 204 of 239

1
2
3
4
5 21.0-23.0 1.05 (0.95-1.16)
6 23.0-25.0 1.00
7 25.0-27.5 0.89 (0.80-0.98)
27.5-30.0 0.89 (0.78-1.01)
8 30.0-50.0 1.13 (0.97-1.32)
9 BMI, women, age 65-99 <18.5 1.48 (1.39-1.56)
10 years, current smokers 18.5-21.0 1.18 (1.12-1.24)
11 21.0-23.0 1.03 (0.98-1.09)
12 23.0-25.0 1.00
25.0-27.5 0.94 (0.88-1.00)
13 27.5-30.0 0.98 (0.90-1.07)
14 30.0-50.0 0.88 (0.77-1.01)
15 JL et al, Racial and 2004-2006 | 3376187 men Measured No No BMLI, age <40 years <20 1.00 Sex, Index eGFR, race,
12915, USA Cardiovascular —2013, 6.8 | and women, 20-<25 0.50 (0.43-0.58) marital status, income,
17 Risk Anomalies | years mean age 60 25-<30 0.39 (0.34-0.46) Charlson Comorbidity Index,
18 in Chronic follow-up years: 672341 30-<35 0.38 (0.33-0.45) cerebrovascular disease,
Kidney Disease deaths 35-<40 0.36 (0.30-0.42) congestive heart failure,
19 study >40 0.52(0.43-0.62) peripheral artery disease,
20 BMI, age 40-<50 years <20 4.09 (3.53-4.74) malignancies, liver disease,
21 20-<25 1.92 (1.67-2.21) rheumatoid disease, lung
22 25-<30 1.31 (1.13-1.50) disease, Aids, depression,
23 30-<35 1.10 (0.95-1.27) cardiovascular disease, statin
35-<40 1.16 (1.01-1.35) use, angiotensin converting
24 >40 1.46 (1.26-1.69) enzyme inhibitor, anti-
25 BMI, age 50-<60 years <20 7.10 (6.17-8.18) hypertensive use
26 20-<25 3.72 (3.23-4.28)
27 25-<30 2.31 (2.01-2.66)
28 30-<35 1.98 (1.72-2.27)
35-<40 2.02 (1.75-2.32)
29 >40 2.44 (2.12-2.81)
30 BMLI, age 60-<70 years <20 11.27 (9.78-12.98)
31 20-<25 5.96 (5.18-6.86)
32 25-<30 3.63 (3.15-4.18)
33 30-<35 3.21(2.79-3.69)
35-<40 3.42 (2.97-3.93)
34 >40 4.11 (3.56-4.74)
35 BM], age 70-<80 years <20 17.19 (14.93-19.79)
36 20-<25 9.97 (8.66-11.47)
37 25-<30 7.06 (6.13-8.12)
38 30-<35 6.39 (5.55-7.36)
35-<40 6.76 (5.87-7.79)
39 >40 8.08 (6.99-9.33)
40 BM], age >80 years <20 26.34 (22.87-30.33)
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5 20-<25 17.21 (14.96-19.80)
6 25-<30 13.68 (11.89-15.74)
7 30-<35 12.74 (11.06-14.67)
35-<40 13.30 (11.50-15.38)
8 >40 15.33 (13.02-18.07)
Ethung WSet | Taiwan 1996-2007, | 4145 men and | Self-reported | No 3 first BMI <18.5 1.35(1.11-1.64) Age, sex, education, ethnicity,
10,2015, Longitudinal 10.2 years | women, age years of 18.5-<24.0 1.00 smoking status, spouse status,
1Korea Study on Aging | follow-up >50 years: follow-up 24.0-<27.0 0.90 (0.77-1.04) alcohol drinking status
12 (Health and 1123 deaths excluded 27.0-28.0 0.56 (0.39-0.80)
13 Living Status of 28.0-29.0 0.89 (0.61-1.30)
the Elderly in >29.0 1.00 (0.75-1.33)
14 Taiwan)
T®ong Setal, | Kangwha 1985-2008, | 6166 men and | Measured Chronic First 4.8 BMI, men <16.0 2.35(1.57-3.51) Age, smoking status, alcohol
115, Korea Cohort Study 23.8 years | women, age diseases and years of 16.0-18.4 1.77 (1.49-2.11) intake, fruit and vegetables,
17 follow-up >55 years: cancers follow-up 18.5-20.9 1.26 (1.11-1.43) occupation, education, health
18 2174/2372 excluded in excluded 21.0-22.9 1.01 (0.89-1.15) insurance status, known
deaths sensitivity in 23.0-24.9 1.00 diseases, hypertension
19 analyses (risk | sensitivity 25.0-27.4 1.06 (0.88-1.27)
20 estimates not analyses >27.5 1.47 (1.12-1.92)
21 reported) BMI, women <16.0 2.12 (1.42-3.17)
22 16.0-18.4 1.38 (1.17-1.62)
23 18.5-20.9 1.14 (1.01-1.29)
21.0-22.9 1.04 (0.92-1.18)
24 23.0-24.9 1.00
25 25.0-27.4 0.89 (0.76-1.03)
26 >27.5 1.14 (0.96-1.35)
Ppnce-Garcia | Castilla-La 1992-1994 | 1248 men and | Measured No No BMI 18.5-29.9 1.00 Age, sex, diabetes,
t al, 2015, Mancha — 2006, women, age 30.0-34.9 0.89 (0.57-1.39) hypertension, smoking status,
gain 10.6 years | >18 years: 135 35.0-39.9 1.94 (1.11-3.42) personal history of CVD,
follow-up deaths hypercholesterolemia, HDL-
30 cholesterol/triglycerides ratio
ANakade M et | The Aichi 2003 - 14931 men Self-reported | No Firstyear | BMI, men <18.5 1.99 (1.49-2.67) Age, marital status, self-rated
3P, 2015, Gerontological 2008, 3.8 and women, of follow- 18.5-22.9 1.20 (0.96-1.49) health, present illness
3Jgpan Evaluation years age >65 years: up 23.0-24.9 1.00
(AGES) Cohort | follow-up 857 deaths excluded >25.0 1.15 (0.88-1.51)
34 Study BMI, women <18.5 1.59 (1.07-2.35)
35 18.5-22.9 0.90 (0.65-1.23)
36 23.0-24.9 1.00
37 >25.0 1.02 (0.71-1.47)
nkner R et | Israel GOH 1969-1971 | 5710 men and | Measured No No BMI, all men <20.0 1.22 (1.03-1.45) Age, smoking status, blood
2015, Study —2012,40 | women, age 20.0-24.9 1.00 pressure
6rael years 28-59 years: 25.0-26.9 0.95 (0.80-1.13)
4 follow-up | 2932 deaths 27.0-29.9 1.01 (0.85-1.20)
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5 >30.0 1.22(1.03-1.44)
6 BM], all women <20.0 1.01 (0.82-1.23)
7 20.0-24.9 1.00
8 25.0-26.9 1.04 (0.86-1.26)
27.0-29.9 1.12 (0.93-1.35)
9 >30.0 1.21 (1.00-1.45)
1G@anna A et UK Biobank 2007-2010 | 498103 men Measured Charlson No BMI, men 12.8-23.6 1.2 (1.1-1.4) Age
141, 2015, Study —2014,4.9 | and women, comorbidity 23.6-25.8 0.9 (0.9-1.0)
1Ynited years age 37-73 index >0 25.8-28.0 0.9 (0.8-1.0)
1I§ingdom follow-up | years: excluded in 28.0-31.2 1.0
5224/3308 sensitivity 31.2-68.4 1.4 (1.3-1.5)
14 deaths analyses BMI, healthy men 12.8-23.6 1.2 (1.0-1.3)
15 23.6-25.8 1.0 (0.8-1.1)
16 25.8-28.0 1.0 (0.8-1.1)
17 28.0-31.2 1.0
18 31.2-68.4 1.3 (1.1-1.5)
BMI, women 12.8-23.6 1.0
19 23.6-25.8 0.9 (0.8-1.0)
20 25.8-28.0 0.9 (0.8-1.0)
21 28.0-31.2 0.9 (0.8-1.0)
22 31.2-68.4 1.1 (1.0-1.3)
23 BMI, healthy women 12.8-23.6 1.0
23.6-25.8 0.9 (0.8-1.1)
24 25.8-28.0 1.0 (0.8-1.1)
25 28.0-31.2 0.9 (0.8-1.1)
26 31.2-68.4 1.2 (1.0-1.4)
Xfraf CE et al, | Geneva 1990-2011, | 3181 menand | Measured No No BMI, men <18.5 1.36 (1.11-1.68) Age, smoking status, type of
1S, University 6.2 years women, age 18.5-24.9 1.00 subject (ambulatory versus
2%\)}Vitzerland Hospitals follow-up >65 years: 25.0-29.9 0.76 (0.66-0.88) hospitalized), calendar time
1007 deaths 30.0-34.9 0.53 (0.40-0.70)
30 >35.0 0.76 (0.53-1.08)
31 BMI, women <18.5 1.37 (1.11-1.69)
32 18.5-24.9 1.00
33 25.0-29.9 0.89 (0.74-1.07)
34 30.0-34.9 1.02 (0.80-1.30)
e >35.0 0.86 (0.61-1.21)
Mirbolouk M | Tehran Lipid 1999-2001 | 1199 menand | Measured No No BMI, without metabolic <25 1.41 (0.91-2.23) Age, sex, smoking status,
%al, 2015, and Glucose -2010, women, age syndrome 25-<30 1.00 total cholesterol, lipid
3van Study 9.74 years | >65 years: 239 >30 1.33(0.51-3.47) lowering drugs
38 deaths BMI, with metabolic <25 1.84 (1.18-3.09)
39 syndrome 25-<30 1.46 (0.93-2.34)
i >30 1.59 (0.91-2.56)
=2U
41
42
43
44
45
46 https://mc.manuscriptcentral.com/bmj
47
48

10




Page 207 of 239

A WN PP

BMJ

SCaoBetal,
§015, USA
7

8
9
10
11
12

12

US Health and
Retirement
Study

1992/1998
~NA, NA

8678 men and
women, age
>50 years: NA

Self-reported

No No BMI, never smokers

BMI, ever smokers

<18.5
18.5-<25.0
25.0-<30.0
30.0-<35.0
>35.0
<18.5
18.5-<25.0
25.0-<30.0
30.0-<35.0
>35.0

1.85 (1.08-3.03)
1.00

0.88 (0.76-1.02)
1.01 (0.89-1.15)
1.89 (1.54-2.34)
4.23 (2.02-8.55)
1.00

0.96 (0.76-1.21)
1.09 (0.89-1.34)
1.74 (1.29-2.35)

Age, sex, race/ethnicity,
education, household income,
physical activity, previous
chronic diseases (diabetes,
cancer, lung disease, heart
problem, stroke), self-
reported health

19O

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

48
10

ADL,; activity of daily living, BMI; body mass index, CAD; coronary artery disease, CHD; coronary heart disease, CVD; cardiovascular disease, COPD; chronic obstructive
pulmonary disease, CRP; C-reactive protein, DM; diabetes mellitus, ECG; electrocardiography, eGFR; estimated glomerular filtration rate, E%; energy percentage, FEV 1,
forced expiratory volume in 1 second, FH; family history, HDL; high-density lipoprotein, HRT; hormone replacement therapy, IADL; instrumental activities of daily living,
IHD; ischemic heart disease, IL-6; interleukin-6, kg; kilogram, LDL; low-density lipoprotein, MET; metabolic equivalent tasks, MI; myocardial infarction, MMSE; mini-
mental state examination, NA: not available, OC use; oral contraceptive use, PAD; peripheral artery disease, PH; parental history, SBP; systolic blood pressure, SES; socio-

economic status, SFA; saturated fatty acids, TG; triglycerides, TNF-alpha; tumor necrosis factor alpha, WHI; Women’s Health Initiative, WHR; waist-to-hip ratio
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Supplementary Table 3: Subgroup analyses of BMI and total mortality in never smokers, per

5 units increase in BMI
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BMI
n RR (95% CI) F (%) | P, P,
All studies 44 1.18 (1.15t0 1.21) | 95.5 <0.0001
Sex
Men 30 1.21 (1.16t0 1.27) | 92.7 <0.0001 | 0.12/
Women 28 1.17 (1.14 to 1.21) | 94.9 <0.0001 | 0.40
Men and women 7 1.11 (1.03 to 1.20) | 91.9 <0.0001
Assessment of weight/height
Measured 23 1.14 (1.07 to 1.20) | 95.5 <0.0001 | 0.14
Self-reported 20 1.22(1.19t0 1.25) | 91.4 <0.0001
Measured and self-reported 1 1.32(1.07t0 1.62) | NC NC
Unclear 0
Duration of follow-up
<5 years follow-up 1 1.21(1.14t0 1.28) | NC NC 0.02
5-<10 11 1.11(0.94t0 1.30) | 96.6 <0.0001
10-<15 18 1.18(1.14t0 1.22) | 94.7 <0.0001
15-<20 4 1.24 (1.09to 1.40) | 86.6 <0.0001
20-<25 2 1.30(1.19t0 1.42) | 92.8 <0.0001
>25 7 1.25(1.20t0 1.30) | 61.5 0.02
Geographic location
Europe 11 1.18(1.11t0 1.25) | 81.9 <0.0001 | 0.90
North-America 20 1.21 (1.17t0 1.24) | 92.3 <0.0001
Australia 2 1.19(1.11t0 1.27) | 18.0 0.27
Asia 11 1.17 (1.05t0 1.29) | 96.8 <0.0001
Number of deaths
<500 11 1.14 (1.01to0 1.28) | 77.7 <0.0001 | 0.70
500-<1000 5 1.24 (1.13t0 1.36) | 58.1 0.05
1000-<5000 15 1.19 (1.08 to 1.31) | 97.2 <0.0001
5000-<10000 3 1.22 (1.13t0 1.33) | 94.6 <0.0001
>10000 6 1.18 (1.13t0 1.22) | 98.2 <0.0001
Study quality
0-3 0 0.73
4-6 13 1.20(1.14t0 1.26) | 86.9 <0.0001
7-9 31 1.17 (1.13to 1.21) | 96.3 <0.0001
Adjustment for confounders
Age Yes | 43 1.18 (1.15t0 1.21) | 94.6 <0.0001 | 0.65
No 1 1.11 (1.10 to 1.13)
Education Yes 16 1.16 (1.10to 1.23) | 97.1 <0.0001 | 0.62
No 28 1.19 (1.15t0 1.23) | 93.2 <0.0001
Alcohol Yes | 22 1.17 (1.14t0 1.21) | 91.0 <0.0001 | 0.70
No 21 1.19 (1.13to 1.25) | 96.8 <0.0001
Physical activity Yes 16 1.21 (1.17to 1.25) | 88.3 <0.0001 | 0.30
No 28 1.16 (1.11to 1.21) | 96.4 <0.0001
Height Yes |2 1.26 (1.22to 1.31) | 49.5 0.16 0.46
No 42 1.17 (1.14 to 1.21) | 95.4 <0.0001
Waist circumference or waist-to-hip Yes 0 NC
ratio No 44 1.18 (1.15t0 1.21) | 95.5 <0.0001
Dietary pattern Yes 3 1.17(1.13t0 1.22) | 0 0.84 0.93
No 41 1.18 (1.15t0 1.21) | 95.6 <0.0001
Fat intake Yes |3 1.19(1.11t0 1.28) | 87.4 <0.0001 | 0.66
No 41 1.18 (1.14t0 1.22) | 95.5 <0.0001
Fruit, vegetables Yes |2 1.29 (1.08 to 1.52) | 72.4 0.06 0.39
No 42 1.18 (1.14t0 1.22) | 95.4 <0.0001
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Adjustment for potential intermediates

Diabetes Yes 2 0.99 (0.76 to 1.29) | 89.6 0.002 0.10
No 42 1.19(1.15t0 1.22) | 954 <0.0001
Hypertension Yes 2 0.99 (0.76 to 1.29) | 89.6 0.002 0.10
No 42 1.19(1.15t0 1.22) | 954 <0.0001
Cholesterol Yes 1 0.85(0.72t0 1.01) | NC NC 0.04
No 43 1.18 (1.15t0 1.22) | 95.3 <0.0001
Studies with adjustment for age, smoking, alcohol, and physical activity and without adjustment for
prevalent disease or intermediate factors
Adjustment for main confounders, but [Yes 9 1.23 (1.16 to 1.31) | 90.2 <0.0001 | 0.35
not for intermediates No 35 1.16 (1.13t0 1.20) | 95.7 <0.0001
Studies with adjustment for <10 |Yes 3 1.29(1.20 to 1.38) | 30.3 0.24 0.10
main confounders, but not years [No 9 1.05(0.89to 1.23) | 95.5 <0.0001
intermediates, stratified by 10- [Yes |5 1.17(1.08t0 1.27) | 91.5 <0.0001 | 0.93
duration of follow-up <15 [No 13 1.18 (1.13t0 1.23) | 95.5 <0.0001
>15  [Yes 1 1.36 (1.13t0 1.41) | NC NC 0.22
No 12 1.24(1.19t0 1.28) | 87.6 <0.0001
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5 Supplementary Table 4: Body mass index and mortality, all participants and never smokers, stratified by sex, nonlinear dose-response

? Never smokers, all | Never smokers, Never smokers, Never smokers, All participants, all | All participants, All participants, All participants,

8 studies men women men and women studies men women men and women
*l&(\)l 44 29 28 7 198 103 92 74

BMI | RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI)

12

15 2.01(1.80t02.24) |2.65(228t03.08) | 1.72(1.49 to 1.98) | (16.75) 224 (2.15t02.34) |2.50(2.34t02.67) |2.05(1.89t02.22) | (1675

ifsb 1.66 (1.51t0 1.83) | 2.05(1.80t02.33) | 1.48(1.31t0o1.67) | 1.40(1.21t0o1.62) | 1.83(1.77t0o1.91) | 1.98 (1.87t02.10) | 1.71(1.60to 1.84) | 1.59 (1.54 to 1.65)
165 | 135(125t0145) | 1.54(139t01.70) | 125(1.13t0 1.37) | 1.30 (1.15t0 1.47) | 147 (143 to 1.51) | 1.54 (147 t0 1.61) | 1.41 (1.33to 1.49) | 1.45 (1.41 to 1.50)
;__,O 1.10(1.05to 1.14) | 1.15(1.09t0 1.21) | 1.06 (1.01 to 1.12) | 1.09 (1.03to 1.16) | 1.15(1.13t0 1.17) | 1.17(1.14t01.20) | 1.13(1.10to 1.17) | 1.16 (1.14 to 1.18)
1 1.01 (1.00 to 1.03) | 1.02(1.01 to 1.04) | 1.01 (0.99t0 1.02) | 1.02(1.00to 1.04) | 1.03(1.02t0 1.04) | 1.03(1.02t0 1.04) | 1.03(1.02to 1.04) | 1.04 (1.03 to 1.04)
20

%3 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

g% 1.00 (0.98 to 1.01) | 0.99(0.97 to 1.01) | 1.00 (0.99 to 1.02) | 0.99 (0.97 to 1.01) | 0.98 (0.97 t0 0.99) | 0.98 (0.97 t0 0.99) | 0.98 (0.97 t0 0.99) | 0.97 (0.96 to 0.98)
2% 1.01 (0.98 t0 1.03) | 1.00 (0.96 to 1.03) | 1.02 (0.98to 1.05) | 0.99 (0.96to 1.03) | 0.97 (0.96t0 0.98) | 0.97 (0.96 t0 0.99) | 0.97 (0.95t0 0.99) | 0.96 (0.95 to 0.97)
Lo =

S¥5 [ 107(101t0 1.14) [1.07(0.99t0 1.16) | 1.09 (1.01to 1.I8) | 1.03 (0.95to 1.12) [ 0.98(0.96 to 1.01) | 1.00 (0.96 to 1.03) | 0.99 (0.94to 1.03) | 0.96 (0.93 t0 0.98)
20 1.20(1.09t0 1.32) | 1.23(1.08t0 1.39) | 1.21 (1.07t0o 1.37) | 1.12(0.98to 1.27) | 1.04 (1.00to 1.08) | 1.08 (1.02to 1.14) | 1.04 (0.97 to 1.12) | 1.00 (0.97 to 1.04)
28

2.5 | 139(1.22t01.58) | 1.48(1.24t01.75) | 1.39(1.18to 1.64) | 1.25(1.05t0 1.49) | 1.14 (1.09to 1.20) | 1.21 (1.12to 1.31) | 1.13(1.03to 1.25) | 1.09 (1.04 to 1.15)
gS 1.65(1.40t0 1.94) | 1.85(1.49t02.30) | 1.63(1.32t02.01) | 1.44(1.15t01.80) | 1.29(1.21t01.37) | 1.41(1.28t01.55) | 1.26(1.12t0 1.42) | 1.24 (1.16 to 1.31)
3275 |2.02(1.66t02.46) |2.39(1.84t03.11) | 1.96(1.52t02.53) | 1.69 (1.29t02.22) | 1.49(1.37to 1.61) | 1.68 (1.49t0 1.89) | 1.44 (1.24to 1.66) | 1.44 (1.34 to 1.55)
33

H 2.50(1.98t0 3.15) |3.16(2.32t04.30) | 2.38(1.77t03.21) |2.03(1.47t02.80) | 1.74(1.59t01.91) |2.03(1.77t02.34) | 1.66(1.40t0 1.97) | 1.72 (1.58 to 1.88)
;4;2.5 3.16(242t04.12) | 4.26(2.991t06.07) | 2.93(2.09t04.12) |2.47(1.70t03.59) | 2.07(1.86t02.30) |2.52(2.15t02.95) | 1.94(1.591t02.35) | 2.10(1.90 to 2.32)
35 4.02 (2.98t0543) |5.84(392t08.71) | 3.66(2.49t05.39) |3.05(1.99t04.68) |249(2.22t02.81) |3.16(2.641t03.78) | 2.29(1.841t02.85) | 2.62(2.34t02.93)
289

39
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5 Supplementary Table 5: Body mass index and mortality in never smokers, stratified by duration of follow-up, nonlinear dose-response

s All <10 years 10-<15 years 15-<20 years 20-<25 years >25 years >20 years

N 44 9 15 4 2 8 10

Q

BMIL | RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI)

15 2.01 (1.80 to 2.24) 1.63 (1.32 t0 2.01)

12

18 1.66 (1.51 to 1.83) 1.43 (1.21 to 1.70) 1.92 (1.68 t0 2.19) (163) | 1.73 (1.29t0 2.31) 16.7 | 1.22(0.77 to 1.95) 1.10(0.99 to 1.23) 16.75) | 1.16 (1.04 to 1.30)
ilg’].S 1.35 (1.25 to 1.45) 1.24 (1.10 to 1.41) 1.54 (1.38 to 1.71) 1.44 (1.16 to 1.81) 1.09 (0.76 to 1.58) 1.06 (0.96 to 1.16) 1.06 (0.97 to 1.16)
1 1.10 (1.05 to 1.14) 1.07 (1.00 to 1.14) 1.15 (1.09 to 1.22) 1.04 (0.97 to 1.11) 1.00 (0.82 to 1.21) 0.99 (0.94 to 1.04) 0.99 (0.94 to 1.03)
1%2 1.01 (1.00 to 1.03) 1.01 (0.99 to 1.03) 1.03 (1.01 to 1.05) 0.99 (0.97 to 1.00) 0.99 (0.93 to 1.05) 0.99 (0.97 to 1.00) 0.99 (0.97 to 1.00)
13 1.00 1.00 1.00 1.00 1.00 1.00 1.00

20

% 1.00 (0.98 to 1.01) 1.00 (0.98 to 1.02) 0.99 (0.97 to 1.01) 1.03 (1.02 to 1.04) 1.02 (0.96 to 1.10) 1.02 (1.01 to 1.04) 1.02 (1.01 to 1.04)
255 1.01 (0.98 to 1.03) 1.01 (0.97 to 1.05) 0.99 (0.95 to 1.03) 1.08 (1.07 to 1.09) 1.06 (0.92 to 1.21) 1.06 (1.02 to 1.09) 1.06 (1.02 to 1.09)
23

27.5 | 1.07(1.01to 1.14) 1.06 (0.98 to 1.15) 1.04 (0.96 to 1.14) 1.26 (1.25 t0 1.27) 1.17 (0.87 to 1.58) 1.17 (1.08 to 1.26) 1.17 (1.09 to 1.26)
;%O 1.20 (1.09 to 1.32) 1.16 (1.02 to 1.32) 1.17 (1.02 to 1.34) 1.51 (1.50 to 1.52) 1.35(0.86 t0 2.13) 1.33 (1.18 to 1.50) 1.33 (1.19 to 1.49)
2.5 | 1.39(1.22 to 1.58) 1.31 (1.10 to 1.56) 1.37 (1.14 to 1.64) 1.84 (1.80 to 1.88) 1.60 (0.86 to 2.96) 1.55(1.32 to 1.83) 1.55(1.34 to 1.81)
28

o 1.65 (1.40 to 1.94) 1.52 (1.21 to 1.91) 1.66 (1.32 t0 2.09) 2.23 (2.16 t0 2.32) 1.93 (0.89 to 4.20) 1.85(1.51 to 2.26) 1.85(1.53 t0 2.23)
3‘531)7.5 2.02 (1.66 to 2.46) 1.80 (1.36 t0 2.38) 2.07 (1.57 to 2.74) 2.71 (2.59 t0 2.82) 2.37 (0.92 to 6.06) 2.23 (1.74 t0 2.84) 2.23 (1.77 to 2.80)
3 2.50 (1.98 to 3.15) 2.17 (1.56 to 3.03) 2.66 (1.92 to 3.68) 3.26 (3.12t0 3.41) 2.96 (0.98 to 8.94) 2.71 (2.03 to 3.62) 2.73 (2.08 to 3.57)
23

&.5 3.16 (242 t0 4.12) 2.66 (1.80 to 3.93) 3.45(2.38t0 5.01) 3.89 (3.74 to 4.04) 3.72 (1.05to 13.12) | 3.34(2.40 to 4.64) 3.36 (2.47 to 4.58)
% 4.02 (2.98 to 5.43) 3.30 (2.10 to 5.18) 4.58 (3.01 to 6.99) 4.60 (4.48 to 4.73) 473 (1.13t0 19.77) | 4.16 (2.86 to 6.05) 4.18 (2.95t0 5.92)
37 Because there was only one study with a duration <5 years the categories <5 and 5-<10 years were collapsed and the same was done for the categories of 20-

38 <25 and >25 years of follow-up. N=number of risk estimates (doesn’t add up to the total because some studies were excluded because the model did not

39 converge, and one because the duration of follow-up was not reported).
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Supplementary Table 6: Subgroup analyses of BMI and total mortality in all participants, per

5 units increase in BMI

BMJ

BMI
n RR (95% CI) F (%) | P, P,
All studies 198 1.05(1.04to 1.07) | 97.1 <0.0001
Sex
Men 101 1.07 (1.05t0 1.09) | 93.0 | <0.0001 | 0.01/0.47
Women 91 1.09 (1.08 to 1.11) | 92.2 <0.0001
Men and women 76 1.00 (0.97 to 1.03) | 96.1 <0.0001
Assessment of weight/height
Measured 115 1.05(1.03to 1.07) | 96.4 | <0.0001 | 0.09
Self-reported 60 1.08 (1.06 to 1.10) | 94.0 | <0.0001
Measured and self-reported 4 1.07 (0.97 to 1.17) | 93.2 <0.0001
Unclear 19 0.97 (0.90to 1.05) | 95.3 | <0.0001
Duration of follow-up
<5 years follow-up 15 0.90 (0.83t0 0.97) | 90.1 <0.0001 | <0.0001
5-<10 53 1.00 (0.96to 1.04) | 97.2 | <0.0001
10-<15 66 1.07 (1.05t0 1.08) | 91.8 | <0.0001
15-<20 27 1.09 (1.05to0 1.13) | 87.9 | <0.0001
20-<25 15 1.12(1.08 to 1.17) | 91.7 | <0.0001
>25 22 1.15(.11to 1.19) | 90.0 | <0.0001
Geographic location
Europe 69 1.07(1.04t0 1.09) | 97.2 | <0.0001 | 0.04
North America 67 1.07 (1.05to 1.10) | 98.1 <0.0001
South America 3 0.92(0.88t00.97) |0 0.55
Australia 9 0.99 (0.91t0 1.07) | 74.9 | <0.0001
Asia 49 1.01 (0.97to 1.05) | 92.6 | <0.0001
Pacific 1 0.88 (0.79 to 1.00)
Number of cases
<500 41 0.95(0.90to 1.01) | 74.3 | <0.0001 | <0.0001
500-<1000 39 1.04 (1.00to 1.09) | 84.3 | <0.0001
1000-<5000 74 1.05(1.03t0 1.08) | 92.6 | <0.0001
5000-<10000 16 1.08 (1.04to 1.12) | 94.1 <0.0001
10000-<20000 15 1.13(1.08to 1.18) | 97.1 <0.0001
>20000 10 1.11 (1.06 to 1.17) | 99.8 | <0.0001
Study quality
0-3 0 0.03
4-6 66 1.02 (0.99to 1.04) | 97.7 | <0.0001
7-9 132 1.07 (1.06 to 1.09) | 94.1 <0.0001
Adjustment for confounders
Age Yes 186 1.06 (1.04t0 1.07) | 96.2 | <0.0001 | 0.17
No 12 0.98 (0.88to 1.09) | 95.1 <0.0001
Education Yes 74 1.05(1.03t0 1.06) | 94.7 | <0.0001 | 0.51
No 124 1.06 (1.04t0 1.08) | 97.6 | <0.0001
Socio-economic status Yes 14 1.05(0.95t0 1.16) | 96.4 | <0.0001 | 0.99
No 184 1.06 (1.04to0 1.07) | 96.2 | <0.0001
Alcohol Yes 78 1.05(1.03t0 1.07) | 94.7 | <0.0001 | 0.95
No 120 1.05(1.03t0 1.07) | 97.7 | <0.0001
Smoking status Yes 150 1.06 (1.05to 1.08) | 93.5 <0.0001 | 0.40
No 47 1.03 (1.00 to 1.06) | 98.9 | <0.0001
Cigarettes per day Yes 30 1.16 (1.13t0 1.19) | 91.9 <0.0001 <0.0001
No 168 1.03 (1.02to0 1.05) | 97.2 | <0.0001
Pack-years Yes 17 1.07 (1.04to 1.11) | 95.4 <0.0001 0.78
No 181 1.05(1.04t0 1.07) | 97.2 | <0.0001
Years since quitting Yes 4 1.17(1.15t0 1.18) | 77.4 0.004 0.15
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No 194 1.05(1.03t0 1.06) | 96.9 | <0.0001

Physical activity Yes 63 1.06 (1.04 to 1.08) | 93.5 <0.0001 | 0.82
No 135 1.05(1.03t0 1.07) | 97.6 | <0.0001

Height Yes 5 1.10(0.99t0 1.22) | 97.8 | <0.0001 | 0.48
No 193 1.05(1.04t0 1.07) | 96.6 | <0.0001

Waist circumference or waist-to-hip | Yes 2 0.87(0.83t00.91) |0 0.82 0.10

ratio No 196 1.05(1.04t0 1.07) | 97.1 <0.0001

Dietary pattern Yes 4 1.12(1.07to 1.16) | 48.1 0.12 0.38
No 194 1.05(1.04t0 1.07) | 97.2 | <0.0001

Fat intake Yes 3 1.12(1.06 to 1.18) | 86.6 | 0.001 0.69
No 195 1.05(1.04t0 1.07) | 97.0 | <0.0001

Fruit, vegetables Yes 4 1.10(0.95t0 1.28) | 96.4 | <0.0001 | 0.49
No 194 1.05(1.04t0 1.07) | 97.0 | <0.0001

Adjustment for potential intermediates

Diabetes Yes 27 0.97 (0.93to0 1.02) | 85.5 <0.0001 | 0.006
No 171 1.06 (1.05t0 1.08) | 97.4 | <0.0001

Systolic blood pressure Yes 12 1.01 (0.95t0 1.07) | 92.3 <0.0001 0.28
No 186 1.06 (1.04t0 1.07) | 97.2 | <0.0001

Diastolic blood pressure Yes 4 1.08 (0.99to 1.17) | 84.1 <0.0001 0.67
No 194 1.05(1.04t0 1.07) | 97.2 | <0.0001

Hypertension Yes 20 1.01 (0.94t0 1.08) | 95.6 | <0.0001 | 0.23
No 178 1.06 (1.05t0 1.07) | 96.2 | <0.0001

Triglycerides Yes 3 1.12(1.09t0 1.16) | 0 0.87 0.49
No 195 1.05(1.04t0 1.07) | 97.2 | <0.0001

Serum cholesterol Yes 14 1.04 (0.99 to 1.09) | 82.8 <0.0001 | 0.61
No 184 1.05 (1.04t0 1.07) | 97.3 <0.0001

Adjustment for medical history

Prevalent coronary heart disease Yes 26 0.96 (0.90to 1.02) | 99.0 <0.0001 0.003
No 172 1.07 (1.05t0 1.08) | 96.0 | <0.0001

Prevalent stroke Yes 22 0.99 (0.92to 1.06) | 98.6 <0.0001 0.07
No 176 1.06 (1.05t0 1.08) | 96.2 | <0.0001

Prevalent cancer Yes 19 0.98 (0.91to 1.04) | 99.3 <0.0001 0.03
No 179 1.06 (1.05t0 1.08) | 95.9 | <0.0001

Family history of coronary heart Yes 3 1.16 (1.04 to 1.30) | 83.9 0.001 0.26

disease No 195 1.05(1.04 to 1.07) | 97.1 <0.0001

Studies with adjustment for age, smoking, alcohol, and physical activity and without adjustment for prevalent

disease or intermediate factors

Adjustment for main confounders, Yes 25 1.09 (1.04 to 1.14) | 94.8 <0.0001 0.16

but not for intermediates No 173 1.05 (1.03 to 1.06) | 97.1 <0.0001

Studies with <5 years Yes 2 0.83 (0.70t0 0.98) | 92.5 <0.0001 0.40

adjustment for main No 13 0.92 (0.84 to 1.00) | 87.2 <0.0001

confounders, but 5-<10 Yes 5 1.16 (1.03t0 1.29) | 81.7 | <0.0001 | 0.19

not intermediates, No 48 0.99 (0.95t0 1.02) | 97.1 <0.0001

stratified by 10-<15 Yes |12 1.11(1.06to 1.16) | 87.4 | <0.0001 | 0.08

duration of follow- No |54 1.06 (1.03 to 1.08) | 92.3 | <0.0001

up 15-<20 Yes 3 1.03(0.90to 1.18) | 88.0 | <0.0001 | 0.34
No 24 1.10 (1.06 to 1.14) | 87.2 | <0.0001

>20 Yes 3 1.22 (1.11t0 1.35) | 744 | 0.02 0.38

No 33 1.13(1.10to 1.16) | 90.4 | <0.0001
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1
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5 Supplementary Table 7: Body mass index and mortality in all participants, stratified by duration of follow-up, nonlinear dose-response
? All <5 years 5-<10 years 10-<15 years 15-<20 years 20-<25 years >25 years
N 198 12 41 66 28 15 23
o)
BMI | RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI)
Ellf?LS 2.24 (2.15t02.34) 2.20 (2.10 t0 2.30) as5.5) | 2.37 (2.54 t0 2.21) 5.5 1.87 (1.84 to 1.91) as.5)
1 1.83 (1.77t0 1.91) | 2.18 (2.03 to 2.34) g62) | 1.99 (1.91 to 2.08) 2.10 (1.97 to 2.24) 1.60 (1.41 to 1.82) 1es) | 1.69 (1.67 to 1.73) 1.49 (1.35 to 1.63)
igﬁS 1.47 (143 t0 1.51) | 1.72 (1.64 to 1.80) 1.57 (1.52 to 1.62) 1.60 (1.52 to 1.68) 1.44 (1.29 to 1.60) 1.35(1.34 t0 1.37) 1.28 (1.18 to 1.38)
1% 1.15(1.13t0 1.17) | 1.25(1.22t0 1.27) 1.19 (1.17 to 1.21) 1.18 (1.15 to 1.22) 1.15 (1.09 to 1.22) 1.09 (1.08 to 1.09) 1.08 (1.03 to 1.12)
1%2 1.03 (1.02 to 1.04) | 1.06 (1.05 to 1.06) 1.04 (1.03 to 1.05) 1.04 (1.03 to 1.05) 1.03 (1.01 to 1.05) 1.01 (1.01 to 1.01) 1.01 (1.00 to 1.03)
133 1.00 1.00 1.00 1.00 1.00 1.00 1.00
20
% 0.98 (0.97 t0 0.99) | 0.96 (0.95 to 0.96) 0.97 (0.96 to 0.97) 0.97 (0.96 to 0.98) 0.98 (0.96 to 1.00) 1.00 (0.99 to 1.00) 1.00 (0.98 to 1.01)
gS 0.97 (0.96 to 0.98) | 0.93 (0.92 to 0.93) 0.95 (0.93 to 0.96) 0.96 (0.95 to 0.98) 0.97 (0.93 to 1.01) 1.01 (1.00 to 1.01) 1.01 (0.98 to 1.04)
27.5 |0.98(0.96t01.01) | 0.89 (0.88 to 0.90) 0.93 (0.91 to 0.95) 0.98 (0.94 to 1.02) 1.00 (0.92 to 1.08) 1.08 (1.07 to 1.08) 1.06 (1.00 to 1.13)
;32) 1.04 (1.00 to 1.08) | 0.90 (0.89 to 0.92) 0.96 (0.92 to 1.00) 1.06 (0.99 to 1.13) 1.08 (0.95 to 1.23) 1.19 (1.18 to 1.20) 1.17 (1.06 to 1.29)
205 | 1.14(1.09 to 1.20) | 0.96 (0.94 to 0.98) 1.01 (0.96 to 1.07) 1.19 (1.09 to 1.30) 1.25 (1.05 to 1.49) 1.35(1.34 to 1.36) 1.32 (1.16 to 1.50)
28
2 1.29 (1.21t0 1.37) | 1.06 (1.02 to 1.10) 1.11 (1.03 to 1.19) 1.39 (1.24 to 1.55) 1.50 (1.20 to 1.88) 1.55 (1.53 to 1.57) 1.53 (1.30 to 1.80)
3‘531’7.5 1.49 (1.37to 1.61) | 1.21(1.13 to 1.29) 1.24 (1.14 to 1.35) 1.65 (1.45 to 1.89) 1.89 (1.44 t0 2.49) 1.81 (1.79 to 1.83) 1.81 (1.48 t0 2.20)
3 1.74 (1.59t0 1.91) | 1.44 (1.30 to 1.59) 1.40 (1.27 to 1.55) 2.02 (1.73 t0 2.36) 2.47 (1.79 to 3.40) 2.13 (2.10 t0 2.16) 2.16 (1.71 t0 2.72)
33
M5 | 2.07(1.86t02.30) | 1.76 (1.52 to 2.05) 1.62 (1.44 to 1.81) 2.52 (2.11t0 3.01) 3.35(2.31t0 4.85) 2.51 (2.47 to 2.55) 2.62 (2.01 to 3.42)
3455 249 (2.22t02.81) | 2.25(1.83t02.76) 1.88 (1.65 t0 2.14) 3.18 (2.60 to 3.90) 4.67 (3.06 to 7.11) 2.96 (2.90 to 3.01) 3.21 (2.38t0 4.34)
37 The number of risk estimates does not add up to the total because some studies had to be excluded for the model to converge.
38
39
40
41
42
43
44
45
46 https://mc.manuscriptcentral.com/bmj
47
48
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5 Supplementary Table 8: Body mass index and mortality in never smokers, stratified by geographic location

? All Europe North America Australia Asia

8 N 44 6 20 2 11

9

10 BMI | RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI)

i 15 |2.01(1.80t02.24) |- - - 2.26 (1.86 t0 2.74)
ﬁ 16 1.66 (1.51 to 1.83) | 1.66 (1.39 to 1.98) | 1.23 (1.13 to 1.34) (1675 | - 1.88 (1.59 to 2.23)
15 17.5 | 1.35(1.25t0 1.45) | 1.35(1.18to 1.53) | 1.16 (1.08 to 1.26) - 1.51 (1.32 to 1.72)
16

17 20 1.1