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OBJECTIVE

Diabetesisa common cause of shortened life expectancy. We aimed to assessthe
association between diabetes and cause-specific death.

RESEARCH DESIGN AND METHODS

We used the pooled analysis of individual data from 12 Spanish population cohorts
with 10-year follow-up. Participants had no previous history of cardiovascular
diseases and wer e 35-79 years old. Diabetes status was self-reported or defined as
glycemia >125 mg/dl at baseline. Vital status and causes of death wer e ascertained
by medical recordsreview and linkage with the official death registry. The hazard
ratios and cumulative mortality function wer e assessed with two approaches, with
and without competing risks: proportional subdistribution hazard (PSH) and
cause-specific hazard (CSH), respectively. Multivariate analyses wer e fitted for
cardiovascular, cancer, and noncardiovascular noncancer deaths.

RESULTS

Weincluded 55,292 individuals (15.6% diabetic with overall mortality of 9.1%).
The adjusted hazard ratios showed that diabetesincreased mortality risk: (1)
cardiovascular death, CSH=2.03 (95% confidence interval=1.63-2.52) and
PSH=1.99 (1.60-2.49) in men; CSH=2.28 (1.75-2.97) and PSH=2.23 (1.70-2.91) in
women; (2) cancer death, CSH=1.37 (1.13-1.67) and PSH=1.35 (1.10-1.65)] in men;
CSH=1.68 (1.29-2.20) and PSH=1.66 (1.25-2.19) in women; and (3)

noncar diovascular noncancer death, CSH=1.53 (1.23-1.91) and PSH=1.50 (1.20-
1.89) in men; CSH=1.89(1.43-2.48) and PSH=1.84 (1.39-2.45) in women. In all
instances, the cumulative mortality function was significantly higher in individuals

with diabetes.



CONCLUSIONS

Diabetesis associated with premature death from cardiovascular disease, cancer,
and noncardiovascular noncancer causes. Theuse of CSH and PSH providesa
comprehensive view of mortality dynamicsin the diabetic population.

Keywords. Diabetes mellitus; Epidemiology; Mortality; Cardascular Diseases;

Neoplasms; Risk Assessment; Competing Risks



Diabetes mellitus constitutes a worldwide publialtieproblem (1) that affected 382
million people (8.3% of the world’s population) 2013 (2). Recent projections suggest
that this prevalence is likely to increase in te&tr20 years, affecting 592 million
people (10.1%) in 2035. In Spain, diabetes aff@8t8% of individuals older than 18
years and is more prevalent in men than in womegt).(3

The average life expectancy of a 50-year-old irtliai with diabetes is 6 years
shorter than it would be without the disease (5abBtes not only doubles or
quadruples cardiovascular risk, compared with #eegal population (6,7), but also
leads to an increased risk of cancer, as showotme £ohort studies (5,8).

The study of predictors of cause-specific deatimdividuals with diabetes in a
cohort study is an example of competing risk analyghus, a death due to the primary
cause of interest (e.g. cancer) could be preclbgealdeath due to another cause (e.g.
cardiovascular disease); the occurrence of therlptevents us from observing the
other. Two regression approaches have been widely to study mortality risk with
and without competing risks: proportional subdisition hazard (PSH) and cause-
specific hazard (CSH), respectively. The CSH gti@stihe event rate among
individuals at risk of developing the event, wherdage PSH estimates the probability of
a particular event for an individual who has suedwp to a given time without any
event, or had the competing event prior to tha¢gittrme. Thus, the PSH analysis can
be used if different types of events are studietithe focus is on the time and type of
the event of primary interest (9-12). Consequer@$H and PSH vyield different
interpretations needed to understand the epidegiaabevent dynamics (13).

The aims of this study were to assess the associaéitween exposure to diabetes

at baseline, either self-reported or glycemia >t2fd|, and the risk of cause-specific



death in a population-based cohort with a medilovieup of 10 years, with and

without competing risks (PSH and CSH methods, respy).

RESEARCH DESIGN AND METHODS

Design and participants

We conducted a pooled analysis of individual deaenf12 population cohorts in 7
Spanish regions examined with similar methods betwi©91 and 2005. Participants in
all cohorts were randomly selected from the gergwpllation, did not present
previous symptoms or diagnosis of cardiovasculseales, and were aged 35 to 79
years. All participants were examined at baselméfallowed up for a median of 10
years. Supplementary Table 1 includes the charsiitsrof each cohort contributing to
the FRESCO Study. The methodology of the FRESCG@ydtas been explained in
depth elsewhere (14). All the participants wereydinformed and signed a consent form
to participate in the component studies. The FRES@@y was approved by the local

Parc de Salut Mar Ethics Committee (authorizatiob(®9/3391/1).

M easur ements

The following risk factors were measured at baselising standardized methods based
on World Health Organization recommendations (BSdy mass index (BMI) was
calculated as weight in kilograms divided by sqddreight in meters (kg/m2). Using a
standardized smoking questionnaire, participante wikassified as smokers (current or
quit <1 year) or nonsmokers (qait year or never smoked). Blood pressure was
determined from the average of 2 separate reatikgs at least 5 min apart. Blood

was withdrawn after 10—14 hours fasting. Total high-density lipoprotein (HDL)



cholesterol concentrations were measured in seample aliquots stored at —80 °C.
Friedewald formula was used to estimate low-denggprotein (LDL) cholesterol
whenever triglycerides were <300 mg/dl. A previstugly, in which 9 of the 11
FRESCO cohorts participated, obtained good agreeméine measurement of frozen
samples from a random subset of participants, ksiaty that the study’s laboratory

measurements can be reliably pooled (4).

Assessment of diabetes mellitus status and plasma glucose level

Diabetes and type of treatment were self-reportetthé participants in all studies. We
also considered diabetic those participants in wigbypemia >125 mg/dl was observed
at the time of baseline examination, regardlesbaif awareness of this glycemic

disorder.

Mortality ascertainment

Vital status and cause of death during 10-yeaoWsllip were ascertained by examining
the corresponding electronic medical record fohaspital deaths and by reviewing
death certificates from regional and national miytaffices and autopsy for out-of-
hospital deaths. All deaths were coded accordirtged.Oth revision of the

International Classification of Diseases (ICD) (IMiprtality was classified as being
due to cardiovascular diseases (ICD F01, G45, 990020, Q28, R96), all malignant
neoplasms (ICD C00-C99, D1-D48), and other dise@sss$ of ICD codes). The
cardiovascular group was subdivided by coronarytitesease (ICD 120-125),
cerebrovascular disease (ICD F01, 160-169, G45),leart failure (ICD 150-152).

Malignant neoplasms were subdivided into 10 indnaidsites: stomach (ICD C16),



pancreas (ICD C25), liver and intrahepatic biletdtCD C22), colon and rectum
(ICD C18-C21), bronchus and lung (ICD C33-C34)gtaite (ICD C61), female genital
organs (ICD C51-C58), bladder (ICD C67), breasiXIC50), and deaths due to
malignancies at all other sites. Noncardiovascamhar noncancer causes were grouped
as “rest of causes” and were subdivided into imdest (ICD A00-A99, BO0-B99, J12-
J18), dementia and Alzheimer disease (ICD FOO-B38)-G32), chronic obstructive
pulmonary disease (ICD J41-J47), diseases of ke (ICD K70-K77), and diseases of
the genitourinary system (ICD NOO-N39). All causésleath and the corresponding

ICD codes have been included in Supplementary Table

Statistical analysis
All analyses were stratified by sex. Age was suniredras mean and standard
deviation, and categorical variables as proporti@ts-square tests for categorical
variables and Student t test for continuous vaemklere computed to test differences
in sociodemographic variables and risk factors gience according to diabetes at
baseline. Additionally, differences in vital staatsthe end of the follow-up were
estimated with the log-rank test. The sex-speaeificause, cardiovascular, cancer and
noncardiovascular noncancer mortality rates wel@utated for the population with and
without diabetes by 10-year age intervals and &gedardized by the direct method
using a European standard population aged 35 y@d@% (16).The sex difference in
absolute age-standardized mortality rates was ssgdxy the ratio of men and women
in a population.

All multivariate analyses were fitted for death veence, divided in 3 groups:

cardiovascular, cancer, and noncardiovascular mmecaleath. The hazard ratios and



cumulative mortality function were assessed by (Z88H) and Fine-Gray (PSH)
regressions using the “cmprsk” R packageX&). The first provides a direct measure
of the association of diabetes with a single cadigkeath (i.e. treats any competing
events as censored at the time they occurred)s@tend considers as a single cause of
death both the association of diabetes with a singlise of death and the contribution
of another competing event by actively maintairimgjviduals in the risk sets (i.e.
divides the probability of death into the probapitorresponding to each competing
event). Proportional hazards assumption of CSHR#®Id were validated in Cox and
Fine-Gray regressions, respectively. A multivagaséx-stratified model was fitted,
adjusting for potential confounders: age, smokiadgus, body mass index, systolic
blood pressure, and total and HDL cholesterol. Isinave plotted the sex-stratified
cumulative hazard functions for all three causedeaith and the sex- and age-adjusted
hazard ratios of the most frequent single causeeath according to the CSH and PSH
methods. A sensitivity analysis was performed ediclg those individuals who died of
cancer during the first year of follow-up, as axyrof disease severity.

All calculations were made with R statistical pagp&#&R Foundation for Statistical

Computing, Vienna, Austria; version 3.1.1).

RESULTS

The FRESCO cohort included 55,292 individuals (%5\ith diabetes). The number of
deaths in the 10-year median follow-up [interqunange 8.8-10] was 1710 (3.8%)
among the 44,664 individuals without diabetes a8itl (B.1%) in those with diabetes.
Finally, no cause of death information was avaddbl 85 (10.9%) and 220 (12.9%) of

the deaths with and without diabetes, respecti{@iypplementary Figure 1).



Individuals with diabetes were significantly oldksss likely to smoke, had higher body
mass index, systolic blood pressure, triglycerides, glycemia, and more often
presented with hypertension, compared to indivslwathout diabetes. In addition,
individuals with diabetes had significantly lowebDH cholesterol values, while total
cholesterol values were significantly lower in nen significantly higher in women,
compared to the population without diabetes. Intamd women with diabetes
presented with significantly higher diastolic blomessure and LDL cholesterol,
compared to women without diabetes. The overalktatity rate was significantly

higher in individuals with diabetes, whereas ordydiovascular disease showed a
higher unadjusted mortality rate in individualsiwitiabetes compared to those without
(Table 1).

Men had higher mortality rates than women (i.e.re¢ >1 in all instances).
However, the lower sex ratio found in the populatigth diabetes reflects an
attenuation of the mortality differences, probathiiven by the diabetic status
(Supplementary Table 3).

The crude cumulative mortality functions showed thedividuals with diabetes
presented with significantly higher risk of cardaseular, cancer, noncardiovascular
noncancer, and overall death in the 10-year follgpwT he estimates performed with
both methods (i.e. CSH and PSH) were similar inviddals without diabetes and
slightly higher with the CSH approach in those vdthbetes (Figure 1 and
Supplementary Figure 2).

To ascertain the association between diabetessaatlimortality, we fitted a
multivariate model for every cause of death adpisde age, smoking status, body mass

index, systolic blood pressure, and total and HbBdlesterol. Diabetes significantly

10



increased the risk of cardiovascular, cancer, noimaascular noncancer, and overall
death in both sexes. The hazard ratios performddR%H were lower than those
performed with CSH in all instances; however, thdifferences were small (Table 2
and Supplementary Table 4). The sensitivity analysiluding all individuals that had
not died of cancer within the first year of follawp yielded similar results
(Supplementary Table 5). Single-cause analysis stdhat, compared to the
nondiabetic population, individuals with diabetesltsignificantly higher risk of
cardiovascular death (e.g., myocardial infarctgingke, heart failure), death due to
liver, colon-rectum, and lung cancer, and deatifnofections, chronic obstructive
pulmonary disease, and liver and kidney diseasaimrAgmall differences were found

between the PSH and the CSH results (Figure 2).

CONCLUSIONS

Individuals with diabetes had significantly highiesk of death than the population
without diabetes, even after adjusting for riskdas that have individually shown a
significant association with mortality rates (iege, smoking status, body mass index,
systolic blood pressure, total and HDL cholesteidrtality rate was significantly
higher for all causes, as classified in three gsosprdiovascular diseases, cancer, and
all other causes. The highest magnitude of assogiatas found for cardiovascular
death, but the excess risk also observed for sameec locations (e.g., stomach, liver,
colon-rectum or lung) or other pathologies (eigerland kidney disease) points out the
vulnerability that diabetes confers. The steep b in cardiovascular deaths,

particularly observed in Western countries (1%glly results in the emergence of other
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causes of death in individuals with diabetes. Nogless, the disorder is still associated

with shorter life expectancy.

Most common causes of death in diabetes

The risk of death from coronary heart disease wasst 3-fold higher in individuals
with diabetes. This observation has traditionadgd to controversial interpretations
pointing out that individuals with diabetes andamoonary heart disease should be
managed with a cardiovascular secondary prevestrategy (20). However, more
recent publications have shown that coronary nskdividuals with diabetes and no
coronary heart disease was significantly lower titah observed in patients with a
history of coronary heart disease (21,22). Althotighmagnitude of the association
was lower, diabetes was also significantly relat&tl higher mortality from stroke and
heart failure (6).

Concurring with previous reports, our results shdwanoderate association of
diabetes with death from cancer, particularly i liker and colon-rectum (5). A
possible pathological mechanism that may explasahsociation with the digestive
tract is the increased insulin resistance and ltkeasion of insulin-like growth factors
(8,23,24). In addition, the risk of lung cancer waseased in individuals with diabetes
in our study results. However, this associationasconsistent in the literature, with
studies showing both decreased and increasedafigkss type of cancer in individuals
with diabetes (5,8). Finally, we did not find arsifgcant association between diabetes
and pancreatic cancer, despite a suggested limebatthe two diseases (8).

Regarding other causes of death, we observedmggpasitive association of

diabetes with deaths from infections and from remal liver diseases, similarly to the
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Emerging Risk Factor Collaboration findings (5)€8b results may reflect associated
diabetes complications such as suppression ofl@ellamunity, nephropathy, and fatty
liver disease (19).

Finally, the hazard ratios for mortality in parfiants with diabetes compared with
those without were always higher in women than @nrfor all groups of causes
assessed. This observation suggests that inssistarce may have a greater effect in
women. In the case of cardiovascular mortality,Hieerinsulinemia and
hyperglycemia environment is likely to worsen tliie& of cardiovascular risk factors
(25,26). On the other hand, tumor cell proliferatemd metastases may also increase,
enhancing cancer risk (27,28). As a result, diabstéems to attenuate the mortality risk

gap between men and women observed in the gergralgtion (29).

Competing risk analysis

The differences observed between the CSH and P Skbawehighlight the differing
interpretations of both estimates and therefowr ttility for understanding cause-
specific death dynamic in diabetes, compared visghgeneral population (12). The
estimates performed with CSH implied that, amontMiduals who survived all events
during the 10-year follow-up, the CSH rate in thosth diabetes was the CSH ratio
multiplied by the CSH rate of those who do not hdiaetes. This method is
appropriate to ascertain the disease etiology la@cttore yields a valid measure of
association. However, CSH did not allow event prealn because it measures the
association of diabetes with a cause-specific deatibmpeting event contributes only
by passively removing individuals from the risk §et. the cause of death is irrelevant

to the analysis). The PSH approach is more reldeamrediction because it yields a
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measure of association that reflects both the &ssmt of diabetes with a certain cause-
specific death (e.g., lung cancer) and the coniobwf another cause-specific death
(e.g., coronary heart disease) by actively maimgidiabetic and nondiabetic
individuals in the risk set (12).

To get a complete understanding of event dynamitise diabetic population, the
present report followed the recommendations byuette et al.: (1) Use a different
terminology for each model of the hazard ratio (8HCox model and PSH for Fine-
Gray model); (2) Report all the CSH; (3) Report B&H for the event of interest and
the PSH for the competing event; (4) Present thelt®in a unified interpretation; (5)
Explicitly check the proportional hazards assumpfar Cox and Fine-Gray models;

(6) Provide plots of all cumulative mortalities ngiCSH and PSH (13).

The differences between methods observed in ody stere not larger because of
the low mortality rate, particularly in individuaiath no diabetes. Indeed, we observed
the biggest differences for the most common singleses of death: coronary heart

disease and unspecified site or other cancers.

Public health implications

Several studies have shown alteration in the degbetdurse by introducing changes in
health promotion activities (e.g., screening angpsut in achieving lifestyle
modifications), in the clinical management of sddteases (e.g., intensive control of
cardiovascular risk factors), in health systemg.(éunctional multidisciplinary units
for the management of diabetes) and in societyvasade (e.g., smoking ban policies)
(30-35). This multidisciplinary approach may pdhyi@xplain the annual 3% decrease

in cardiovascular mortality observed in individualish diabetes in the US; however,
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the pattern in individuals without such diseaselieen much lower (36-38). In Spain,
particularly, despite the improvements observetthéncontrol of cardiovascular risk

factors in individuals with diabetes, there islsbom for preventive activity (4,39).

Characteristicsand limitations

Our study has several limitations. First, we ussthgle glycemia measure to diagnose
diabetes; however, this is the standardized metlefided by World Health
Organization recommendations for epidemiologic igfs1¢15). Second, the component
studies did not register the specific type of diabd1 or 2). However, the prevalence of
type 1 diabetes in our country ranged between 0.8880.2% whereas type 2 diabetes
affects between 4.8% and 18.7% (40). Indeed, therg§img Risk Factors Collaboration
authors did not distinguish between the types abélies in their analysis (5). Third,
individuals with previous history of cancer werd egcluded from the FRESCO Study.
However, the impact of such individuals on the lssseems minimal, based on the
sensitivity analysis that excluded those who diechoicer in the first year of follow-up
(i.e. proxy of disease severity). Finally, diabettgtus was diagnosed only at baseline
and individuals who developed the disorder durwitpév-up were considered
nonexposed. Although this could represent a misifieation bias, the impact on the
final result is minimal. On the one hand, the w$kliabetes in our sample was low
because 50% of those without diabetes were youhgar55 years. On the other hand,
the inclusion of incident cases of diabetes as sxgavould prevent us from observing

the outcome due to the short time elapsed fromndisig.
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Summary

Diabetes is associated with premature death fradiazascular diseases (coronary
heart disease, stroke, and heart failure), seearalers (liver, colorectal, and lung), and
other diseases (chronic obstructive pulmonary dsdaver and kidney disease). In
addition, the cause-specific cumulative mortaldy ¢ardiovascular, cancer, and
noncardiovascular noncancer causes was significaigher in individuals with
diabetes, compared with the general population.difa analysis with CSH and PSH
methods provides a comprehensive view of mortdijtyamics in the diabetic
population. This approach identifies the individuadith diabetes as a vulnerable
population for several causes of death aside fteraditionally reported
cardiovascular death. There is a need for moreieffi preventive activities to reduce

the incidence of this disease and its related cizadphns.
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Table 1. Basdline characteristic of the participantsin the FRESCO Study by sex and diabetes status

Men Women
Diabetes Diabetes
Yes No p-value Yes No p-value
N=4595 N=20845 N=4032 N=25811

Age (years), mean (SD) 60 (11) 55 (12) <0.001 a2 (1 55 (12) <0.001
Smoker, n (%) 1197 (26.2) 6405 (31.0)  <0.001 218)(5 3632 (14.3)  <0.001
Body mass index (kg/fi mean (SD) 28.8 (4.0) 27.6 (3.7) <0.001 30.4)(5.4 27.6 (4.8) <0.001
Systolic blood pressure (mmHg), mean (SD) 143 (20) 135 (18) <0.001 144 (22) 131 (20) <0.001
Diastolic blood pressure (mmHg), mean (SD) 81 (9) 19 0.138 80 (10) 79 (10) <0.001
Hypertension, n (%) 3838 (84.9) 10275 (52.2) <0.001 3377 (84.9) 11426 (47.2) <0.001
Total cholesterol (mg/dl), mean (SD) 219 (43) 220) ( 0.005 227 (43) 224 (41) <0.001
HDL cholesterol (mg/dl), mean (SD) 46 (12) 50 (13) <0.001 52 (13) 60 (14) <0.001
LDL cholesterol (mg/dl), mean (SD) 147 (39) 148)(38 0.225 150 (41) 146 (39) <0.001
Triglycerides (mg/dl), median [IQR] 113 [83-162] 4(r8-143] <0.001 118 [88-160] 87 [66-117] <0.001
Glycemia (mg/dl), median [IQR] 147 [128-185]  95{8@3] <0.001 140 [123-172] 90 [84-97]  <0.001
Overall mortality, n (rate) 483 (10.9) 1036 (5.2) 0.601 298 (7.6) 674 (2.7) <0.001
Cardiovascular mortality, n (rate) 148 (3.6) 222J1 <0.001 100 (2.7) 170 (0.7) <0.001
Cancer mortality rate, n (rate) 154 (3.7) 387 (2.0) <0.001 85 (2.3) 224 (0.9) <0.001
Other causes, mortality rate, n (rate) 126 (3.1) 3 (@95) <0.001 83 (2.2) 191 (0.8) <0.001

IQR, Interquartile range; SD, Standard deviation
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Table 2. Hazard Ratiosfor death among participants with diabetes compar ed with those without diabetes at baseline, estimated by Cox regression (cause-specific hazard) and
Fine-Gray regression (proportional subdistribution hazard), after adjustment for potential risk factors according to cause of death
Cardiovascular Death

Cancer Death

Noncardiovascular Noncancer Death

Cause-Specific

Proportional

Cause-Specific

Proportional

Cause-Specific

Proportional

Hazard Subdistribution Hazard Subdistribution Hazard Subdistribution
Hazard Hazard Hazard

Men HR p-value HR p-value HR p-value HR p-value HR p-value HR p-value
(95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)

Diabetes 2.03 <0.001 1.99 <0.001 1.37 0.002 1.35 0.004 1.53 <0.001 1.50 <0.001
(1.63-2.52) (1.60-2.49) (1.13-1.67) (1.10-1.65) (2.23-1.91) (1.20-1.89)

Age 1.11 <0.001 1.11 <0.001 1.07 <0.001 1.07 <0.001 1.07 <0.001 1.07 <0.001

(1 year) (2.10-1.13) (2.10-1.12) (1.06-1.08) (1.06-1.08) (1.06-1.08) (1.06-1.08)

Smoker 1.52 <0.001 151 0.002 1.23 0.048 1.22 0.062 1.17 0.209 1.15 0.260

(ref. nonsmoker) (1.19-1.95) (1.17-1.94) (1.00-1.52) (0.99-1.51) (0.92-1.48) (0.90-1.48)

Body mass index 0.98 0.269 0.98 0.410 0.98 0.135 0.98 0.230 1.00 0.756 1.00 0.840

(1 kg/nf change) (0.95-1.01) (0.95-1.02) (0.96-1.01) (0.95-1.01) (0.97-1.02) (0.96-1.03)

Systolic blood pressure  1.05 0.081 1.05 0.150 1.02 0.346 1.03 0.400 0.99 0.653 0.99 0.700

(20 mmHg change) (0.99-1.11) (0.98-1.13) (0.98-1.07) (0.97-1.09) (0.94-1.04) (0.93-1.05)

Total cholesterol 1.00 0.924 1.00 0.999 0.97 0.017 0.98 0.037 0.97 0.009 0.97 0.032

(20 mg/dl change) (0.97-1.02) (0.97-1.03) (0.95-1.00) (0.95-1.00) (0.94-0.99) (0.94-1.00)

HDL cholesterol 0.91 0.040 0.91 0.037 1.02 0.546 1.02 0.580 1.04 0.384 1.04 0.450

(10 mg/dl change) (0.83-1.00) (0.83-0.99) (0.95-1.10) (0.98-0.95) (0.96-1.12) (0.95-1.13)

Women HR p-value HR p-value HR p-value HR p-value HR p-value HR p-value
(95% ClI) (95% ClI) (95% ClI) (95% ClI) (95% CI) (95% ClI)

Diabetes 2.28 <0.001 2.23 <0.001 1.68 <0.001 1.66 <0.001 1.89 <0.001 1.84 <0.001
(1.75-2.97) (1.70-2.91) (1.29-2.20) (1.25-2.19) (1.43-2.48) (1.39-2.45)

Age 1.14 <0.001 1.14 <0.001 1.06 <0.001 1.06 <0.001 1.12 <0.001 1.12 <0.001

(1 year) (1.12-1.16) (1.11-1.16) (1.05-1.08) (1.05-1.08) (1.10-1.14) (1.10-1.14)

Smoker 0.92 0.841 0.92 0.840 0.91 0.724 0.91 0.710 0.75 0.478 0.74 0.450

(ref. no smoker) (0.40-2.11) (0.38-2.20) (0.54-1.53) (0.53-1.55) (0.35-1.64) (0.34-1.61)

Body mass index 0.99 0.512 0.99 0.580 1.01 0.285 1.01 0.310 0.99 0.440 0.99 0.540

(1 kg/nf change) (0.96-1.02) (0.96-1.02) (0.99-1.04) (0.99-1.04) (0.96-1.02) (0.96-1.02)

Systolic blood pressure  0.92 0.014 0.93 0.054 0.93 0.018 0.93 0.091 0.88 <0.001 0.89 0.002

(20 mmHg change) (0.87-0.98) (0.87-1.00) (0.87-0.99) (0.86-1.01) (0.83-0.94) (0.82-0.96)

Total cholesterol 1.00 0.808 1.00 0.860 0.99 0.346 0.99 0.430 0.96 0.006 0.96 0.016

(10 mg/dl change) (0.97-1.03) (0.96-1.03) (0.96-1.01) (0.96-1.02) (0.93-0.99) (0.93-0.99)

HDL cholesterol 0.87 0.004 0.87 0.008 0.92 0.052 0.92 0.076 0.99 0.815 0.99 0.870

(10 mg/dl change) (0.79-0.96) (0.78-0.96) (0.84-1.00) (0.84-1.01) (0.91-1.08) (0.90-1.09)

All models are mutually adjusted. CI, Confidenceival; HDL, High-density lipoprotein; HR, Hazaratio. Systolic blood pressure, total and HDL chiglest has been estimated for 1(

unit increase.
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FIGURE LEGENDS

Figure 1 - Cumulative mortality function for cardiovascu(d), cancer (B) and
noncardiovascular noncancer (C) causes in menrewdmen assessed with cause-
specific hazard (CSH) and proportional subdistiduhazard (PSH) approaches.
Figure 2 - Hazard ratios for death from cardiovascularceanand noncardiovascular
noncancer causes among participants with diabeddigus compared with those
without diabetes mellitus at baseline. Models hasen adjusted by age and sex.

The size of the data markers is proportional tonim@ber of each cause-specific death

in individuals with diabetes.
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Figure 2.

Group Hazard Ratio with Diabetes
0,
Cardiovascular Death (C195%)
Coronary Heart Disease 2.87[2.26;3.64 ]
3.02[2.38;3.85]
Stroke 2.26[1.61;3.18]

2.30[1.63;3.24]

Heart Failure 1.77 [1.08;2.89 ]
1.72[1.05;2.82]

Cancer Death
Stomach 1.37[0.77;2.44 ]
1.46[0.81;2.61]

Pancreas 0.77[0.34;1.75]
0.77[0.34;1.73]

Liver 2.33[1.19;4.56 ]
249[1.31:4.75]

Colon-Rectum 1.88[1.26;2.82]
1.94[1.28:2.92]

Lung 1.40[0.98;1.99]
1,58 [1.09;2.27 ]

Prostate 1.56 [0.82;2.97 ]
1.76 [0.93;3.32]

Genital Female Organs 2.17[1.05:4.45]
1.85[0.91:3.77]

Bladder 1.54[0.70;3.39]
1.71[0.79;3.70]

Breast 1.37[0.72;2.62]
1.17[0.59;2.28 ]

Site Unespecified or Other 1.13[0.87;1.48]
1.69[1.43;1.99]

Noncardiovascular, Noncancer Death
Infection 1.72[0.98;3.00]
1.77[1.01;3.12]

Dementia or Alzheimer Disease 0.84 [0.52;1.38 ]
0.85[0.52;1.39]

COPD 1.71[1.10;2.66 ]
1.86[1.19:2.89]
Liver Disease 4.33[2.52;7.42]
4.33[2.52;7.42]
Kidney Disease 4.20[2.28;7.74]
4.25[2.29;7.88]
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