
Traditional Risk Factors Alone Could Not
Explain the ExcessMortality in Patients
With Diabetes
A national cohort study of older Spanish adults

ENRIQUE REGIDOR, MD, PHD
1,2

JOSEP FRANCH, MD, PHD
3,4

MATEU SEGUÍ, MD
3,5

ROSARIO SERRANO, MD
3,6

FERNANDO RODRÍGUEZ-ARTALEJO, MD, PHD
2,7

SARA ARTOLA, MD
3,8

OBJECTIVEdIndividuals with diabetes have an excess mortality compared with people with-
out diabetes. This study used a national cohort of older Spanish adults to identify possible factors
explaining the relation between diabetes and excess mortality.

RESEARCHDESIGNANDMETHODSdA cohort of 4,008 people$60 years of age was
selected in 2000–2001 and followed prospectively until 2008. At baseline, data were collected on
diabetes and major risk factors for mortality: social network, diet, physical activity and other
lifestyle factors, obesity, hypertension, dyslipidemia, and previous cardiovascular disease and
cancer. Analyses were conducted with Cox regression with progressive adjustment for mortality
risk factors.

RESULTSdIn the study cohort, 667 people had diabetes. A total of 972 deaths occurred
during follow-up. The hazard ratio (HR) and 95% CI for mortality in diabetic versus nondiabetic
subjects, adjusted for age, marital status, education level, social class, medical consultation, and
treatment with statins, angiotensin II antagonists, or aspirin, was 1.40 (1.11–1.76) in men and
1.70 (1.37–2.10) in women. Adjustment for additional risk factors produced little change in
the HR. After adjustment for all risk factors, including cardiovascular disease and cancer, the
mortality HR in diabetic versus nondiabetic individuals was 1.43 (1.12–1.82) in men and 1.67
(1.34–2.08) in women. The inclusion of lifestyles and diseases occurring during follow-up also
produced little change in the relation between diabetes and mortality.

CONCLUSIONSdThe excess risk of mortality in diabetic versus nondiabetic individuals
cannot be explained by mortality risk factors or by the presence of cardiovascular disease or
cancer.
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Several investigations have demon-
strated higher mortality in diabetic
than in nondiabetic subjects (1–5).

However, few such studies have exam-
ined the extent to which mortality risk
factors are responsible for this difference
(6). Some authors who have investigated
this issue have concluded that aggressive
intervention measures are needed in indi-
viduals with diabetes to reduce the

frequency of risk factors that increase
their risk of mortality in comparison
with those without diabetes (7,8).

Interventions on risk factors may re-
duce the absolute risk of mortality in
diabetic patients, as has been observed
with the strict control of blood pressure in
diabetic individuals with hypertension
(9,10). However, such a recommendation
does not take into account the findings in

other population groups where it has
been observed that the presence of
some risk factors is not always associ-
ated with an increased risk of mortality.
This is the case in some studies of
the elderly, showing that obesity is asso-
ciated with a reduced risk of mortality
(11,12).

The objective of this study was to
assess the association between diabetes
and mortality over 8 years of follow-up in
one of these cohorts of older adults and to
identify possible mortality risk factors
that explain this relation.

RESEARCH DESIGN AND
METHODS

Study participants and design
A national sample of 4,008 people, rep-
resentative of the noninstitutionalized
Spanish population $60 years of age,
was selected between 1 October 2000 and
31 March 2001 and was followed prospec-
tively up to 31 October 2008. At baseline,
subjects were selected using probabilistic
samplingwithmultistage clusters. The clus-
ters were obtained according to region of
residence and size of municipality. Census
sections were then chosen randomly within
each cluster, and the households where in-
formation was finally obtained from the
subjects were chosen within each section.
Study participants were selected in age and
sex strata. The study response rate was
71%. Baseline information was collected
in the home through personal interviews
and physical examination by trained
and certified personnel. Full details of par-
ticipants and measurements have been re-
ported previously (13). Informed consent
was obtained in writing from each study
participant and from an accompanying
family member. The study was approved
by the Clinical Research Ethics Committee
of La Paz University Hospital in Madrid,
Spain.

Study variables
Mortality was obtained from the National
Death Index, a computerized database
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with information on the vital status of all
residents in Spain. Up to 31 October
2008, the vital status of 3,991 individuals
(99.6% of the cohort) had been identified;
1,742 subjects were between 60 and 69
years of age, 1,451 were between 70 and
79 years of age, and 798 were $80 years
of age. A total of 972 deaths occurred dur-
ing this period.

At baseline, subjects were shown a list
of various chronic diseases and were
asked whether a physician had ever told
them they had any of them; respondents
replied yes or no for each disease. The
questionnaire also included a question in
which study participants were asked to
show all the medications they were taking
at the time. Subjects were considered to
have diabetes if a physician had diagnosed
them with diabetes or if they were on
insulin or oral antidiabetic medications.

We collected baseline information on
risk factors related to lifestyles shown to
be associated with mortality in the liter-
ature. Included in the analysis were social
network, lifestyles (smoking, alcohol con-
sumption, physical activity, and diet),
obesity, hypertension, and dyslipidemia.
Other baseline variables used in the ana-
lyses were age, marital status, education,
social class based on occupation, fre-
quency of visits for medical consultation,
and current treatment with several med-
ications.

Social network was evaluated by the
frequency with which the respondent saw
familymembers or friends andwas grouped
into the following categories: daily or almost
daily, once or twice a week, and less often.
With regard to smoking, subjects were
classified as never smokers, former smok-
ers, or current smokers. Individuals were
also asked to state which of the following
alternatives best reflected their alcohol
consumption frequency: never drinker,
former drinker, occasional drinker, or reg-
ular drinker. For leisure-time physical
activity, participants were classified into
three categories: none, occasional, and
regular. Subjects were also asked about
their weekly intake of fruit, vegetables,
and olive oil, each of which was grouped
into three categories according to fre-
quency of consumption: daily, one or
more days per week, and less than
once a week.

Information on obesity and hyper-
tension was obtained by physical exami-
nation. BMI was calculated as weight
divided by height squared. Participants
were considered to be obese if they had a
BMI $30 kg/m2, and to have abdominal

obesity when waist circumference was
.102 cm in men and.88 cm in women.
They were deemed to be hypertensive
when their systolic blood pressure was
$140 mmHg or their diastolic blood
pressure was $90 mmHg, or if they
were on current antihypertensive drug
treatment. Study participants were also
asked if a physician had told them that
they had high (blood) cholesterol.
Subjects were considered to have dys-
lipidemia if they answered this question
in the affirmative or if they were taking
cholesterol-lowering medications. The
presence of cardiovascular disease and can-
cer was also included in the analysis. Infor-
mation on heart disease, stroke, and cancer
was self-reported based on the above-
mentioned list of chronic diseases.

Marital status was categorized as
married, widowed, or single/divorced.
Education level was grouped into three
categories based on the highest education
level attained: low (illiterate individuals
and those who did not complete primary
education), medium (completed primary
education), and high (completed second-
ary or higher-level education). Occupa-
tional social class was grouped into three
categories: nonmanual workers (profes-
sionals, managers, proprietors, and clerical
workers), manual workers (skilled and un-
skilled), and farm workers. For women
whonever hadpaid employment,.75%of
this cohort, the social class was estimated
from their husband’s occupation.

The frequency of visits for medical
consultation was grouped into two cate-
gories: at least once a month and less than
once a month. We also considered
whether or not subjects were currently
being treated with statins, angiotensin II
antagonists, or aspirin. Control of hyper-
tension was also analyzed. Control was
defined as pharmacological treatment of
hypertension associated with systolic
blood pressure ,140 mmHg and dia-
stolic blood pressure ,90 mmHg.

Statistical analysis
Mortality analyses were conducted with
Cox regression, and the main results were
summarized with hazard ratios (HRs) and
their 95% CIs. We first evaluated the
association between risk factors and car-
diovascular disease and 8-year mortality,
in men and women. We then estimated
the association between these risk factors
and mortality in individuals with and
without diabetes. Likelihood ratio tests
were used to assess whether the results
differed by sex or presence of diabetes.

For this purpose, we used the change of
deviance to assess the possibility of in-
teraction between sex and each risk factor
(or between diabetes and each risk factor),
by comparing the model without interac-
tion with a model containing the appro-
priate interaction term. We also assessed
whether the associations in diabetic and
nondiabetic people depend on sex.

We then evaluated the association
between diabetes and mortality using
Cox regression models. Basic Cox models
were adjusted for age, marital status,
education level, occupational social class,
medical consultation, and current treat-
ment with statins, angiotensin II antago-
nists, or aspirin. We subsequently
adjusted for each of the following varia-
bles: social network, diet, other lifestyle
risk factors, obesity, hypertension, dys-
lipidemia, heart disease, stroke, and can-
cer. Finally, models were adjusted for all
covariates together.

In 2003, an attempt was made to
contact the subjects again, and this was
successful in 3,235 cases. Of the 3,235
individuals followed-up until 2003, the
following were excluded from the ana-
lyses: 245 who died in the period
2001–2003 and 5 who failed to provide in-
formation. In the remaining 2,985 subjects,
data on lifestyles in 2003 and chronic
diseases diagnosed by the physician in the
period 2001–2003 were collected by tele-
phone interview conducted by trained staff.
The association between diabetes and
mortality was also evaluated in these
subjects, and the information obtained
during follow-up was incorporated into
the models.

RESULTSdTable 1 shows the associa-
tion between the risk factors and chronic
diseases and mortality. A higher risk of
mortality was observed, either in men,
women, or both sexes, among those
who less frequently saw family or friends,
who were smokers or had ever been
smokers, who were sedentary, who did
not consume vegetables, fruit, or olive
oil at least once a week, who had hyper-
tension, or who had any of the chronic
diseases investigated. Physical activity
and heart disease were associated with
mortality in women, but not in men,
whereas olive oil consumption was asso-
ciated with mortality in men, but not in
women. Occasional drinking and general
obesity were associated with a reduced
risk of mortality in both sexes.

The association between the risk fac-
tors and chronic diseases investigated and
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mortality in people with and without
diabetes is presented in Table 2. Due to
the small number of subjects, the risk fac-
tor categories were collapsed. Themortal-
ity HRs for most risk factors and chronic
diseases were similar in people with and
without diabetes, but mortality HRs for
dyslipidemia and for stroke were different
in each group, with evidence of statistical
interaction (P , 0.05). In both diabetic
and nondiabetic individuals, mortality
HRs for most risk factors were similar in
men and women, with the exception of
heart disease in individuals with diabetes
and physical activity in those without this

disease; in both of these cases, the associ-
ation was stronger in women than inmen.

There were statistically significant
differences between diabetic and nondia-
betic subjects in the frequency of medical
consultation and in current treatment
with statins and angiotensin II antago-
nists. About 53.1% of individuals with
diabetes visited the physician at least
once a month versus 35.0% of nondia-
betic individuals. The frequency of treat-
ment with statins and angiotensin II
antagonists in diabetic patients was 19.2
and 10.1%, respectively, compared with
9.9 and 4.4% in those without diabetes.

Statistically significant differences were
also seen in adequate control of hyper-
tension, which was 27.6% in diabetic
versus 33.5% in nondiabetic individuals.
In contrast, no statistically significant
differences between those with and with-
out diabetes were observed with respect
to treatment with aspirin (16.7 and
15.0%, respectively).

The distribution of risk factors and
chronic diseases in individuals with and
without diabetes is shown in Table 3. In
men, the distribution of most of the risk
factors at baseline did not differ signifi-
cantly between the two groups (P .
0.05), except for smoking, obesity, hyper-
tension, and dyslipidemia. In women, the
risk factor distribution was significantly
different for alcohol consumption,
weekly vegetable consumption, weekly
olive oil consumption, obesity, hyperten-
sion, and dyslipidemia. The prevalence of
the chronic diseases investigated was
higher in diabetic than in nondiabetic in-
dividuals, although the differences were
not significant (P . 0.05) for cancer in
men and for stroke in women.

In men, the age-adjusted mortality
rates per 100 person-years throughout
the follow-up period was 5.7 in diabetic
subjects and 3.3 in those without diabe-
tes, whereas the comparable rates in
women were 4.6 and 2.6, respectively.

Table 4 presents the multivariable as-
sociation between diabetes and mortality
adjusted for the different risk factors and
chronic diseases. The mortality HR in di-
abetic versus nondiabetic individuals in
the basic model, adjusted for age, marital
status, education level, occupational so-
cial class, medical consultation, and
treatmentwith statins, angiotensin II antago-
nists, or aspirin, was 1.40 (95% CI 1.11–
1.76) in men and 1.70 (1.37–2.10) in
women. In men, the magnitude of the
HR changed little or not at all with re-
spect to those in the basic model, except
after adjusting for stroke, when it de-
creased to 1.34. In women, the HR also
changed little, except after adjusting for
diet, when it increased to 1.78. The fully
adjusted HR for mortality in diabetic ver-
sus nondiabetic subjects was 1.43 (1.12–
1.82) in men and 1.67 (1.34–2.08) in
women.

Table 4 also includes the results of the
multivariable association between diabe-
tes and mortality in the 2,985 subjects for
whom information was available in 2003.
In men, the magnitude of the fully ad-
justed HR (1.79 [95% CI 1.33–2.41])
changed little with respect to the basic

Table 1dAge-adjusted HRs and 95% CIs for mortality according to risk factors and
chronic diseases by sex and P values for the differences by sex

Men (n = 1,730) Women (n = 2,261)

P value*n HR 95% CI n HR 95% CI

Visit friends or relatives 0.125
Daily or almost daily 1,533 1.00 1,939 1.00
Once or twice a week 152 1.02 0.75–1.38 255 1.43 1.12–1.84
Less than once a week 45 1.82 1.21–2.74 67 2.16 1.52–3.06

Smoking 0.400
Never smoker 498 1.00 2,133 1.00
Former smoker 878 1.51 1.19–1.90 83 1.19 0.74–1.91
Current smoker 354 1.87 1.42–2.46 45 1.33 0.63–2.83

Alcohol consumption 0.750
Never drinker 411 1.00 1,573 1.00
Former drinker 338 1.17 0.92–1.50 140 1.12 0.80–1.57
Occasional drinker 491 0.67 0.51–0.87 379 0.60 0.44–0.82
Regular drinker 490 0.90 0.70–1.15 169 1.05 0.76–1.45

Physical activity 0.002
Regular 71 1.00 60 1.00
Occasional 1,037 0.96 0.57–1.61 1,056 1.48 0.54–7.08
None 622 1.50 0.89–2.52 1,145 3.43 1.26–9.37

Weekly vegetable
consumption 0.500

Yes, every day 1,042 1.00 1,381 1.00
Yes, some days 620 1.16 0.96–1.40 799 1.18 0.98–1.42
No 68 1.65 1.09–2.50 81 2.32 1.56–3.45

Weekly fruit consumption 0.900
Yes, every day 1,375 1.00 1,873 1.00
Yes, some days 308 1.17 0.93–1.46 312 1.25 0.98–1.58
No 47 1.56 0.91–2.65 76 1.49 0.99–2.23

Weekly olive oil
consumption 0.025

Yes, every day 1,478 1.00 1,847 1.00
Yes, some days 211 1.22 0.95–1.56 342 1.04 0.82–1.31
No 41 2.05 1.24–3.40 72 1.31 0.84–2.04

General obesity (yes vs. no) 1,730 0.75 0.60–0.94 2,261 0.86 0.70–1.04 0.650
Central obesity (yes vs. no) 1,730 0.95 0.79–1.14 2,261 1.01 0.84–1.22 0.975
Hypertension (yes vs. no) 1,730 1.02 0.84–1.23 2,261 1.25 1.03–1.51 0.150
Dyslipidemia (yes vs. no) 1,730 0.99 0.80–1.24 2,261 0.94 0.76–1.17 0.450
Heart disease (yes vs. no) 1,730 1.16 0.86–1.56 2,261 1.85 1.31–2.61 0.030
Stroke (yes vs. no) 1,730 2.40 1.61–3.58 2,261 1.73 1.22–2.45 0.250
Cancer (yes vs. no) 1,730 2.03 1.18–3.50 2,261 2.34 1.41–3.88 0.750

*The P values assess whether the age-adjusted HRs differed by sex.
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model (1.77 [1.34–2.35]). In contrast, in
women, the magnitude of the fully ad-
justed HR (1.45 [1.09–1.93]) decreased
with respect to the basic model (1.60
[1.22–2.12]).

CONCLUSIONSdIn this national co-
hort of older adults in Spain, we found
that the HR for mortality in diabetic
versus nondiabetic subjects was 1.40 in
men and 1.70 in women. Adjustment for
all risk factors and for baseline cardiovas-
cular disease and cancer produced little
change in the magnitude of these HRs,
which suggests that the excess mortality
in individuals with diabetes cannot be
explained by the risk factors and diseases
studied. Visiting with friends or relatives,
smoking, frequency of alcohol consump-
tion, physical activity, frequency of con-
sumption of vegetables, fruit, and olive
oil, obesity, hypertension, heart disease,
stroke, and cancer are predictors of the
risk of mortality in both men and women.
The association between risk factors and
mortality was not significantly different

between diabetic and nondiabetic indi-
viduals, except for dyslipidemia and
stroke.

Various studies have found a higher
risk of mortality in diabetic than in non-
diabetic, older adults (2,3,14–17). Like
the results observed in the entire cohort
of our study, most, but not all, studies (3)
have found that the excess mortality risk
in diabetic subjects is higher in women
than in men. The reasons for this are un-
known, although some authors attribute
this finding to a higher prevalence of mor-
tality risk factors in diabetic women than
men or to less aggressive medical manage-
ment in diabetic women (1,18). Our find-
ings do not support the explanation about
the different prevalence of risk factors, be-
cause adjustment formortality risk factors
barely modifies the magnitude of the HR
in either sex.

In the estimates for subjects who
provided information in 2003, the excess
mortality risk in diabetic men was higher
than in diabetic women. This result can be
attributed to the different proportion of

people with diabetes who died before the
new stage of data collection: 30% of men
and 41% of women. Thus, the proportion
of deaths in diabetic individuals in the
remaining follow-up time was higher in
men than in women.

Several studies have assessed the
mortality risk associated with lifestyles
and other health-related risk factors in
cohorts of diabetic patients (2,19–23).
The results of these investigations were
unable to determine which factors are re-
sponsible for their excess mortality risk.
The few studies conducted to identify
these possible factors have yielded find-
ings similar to ours; the risk factors do not
explain the difference in mortality be-
tween diabetic and nondiabetic subjects
(6–8,24,25). In our study, the greatest re-
duction in the magnitude of the HR was
observed when we adjusted for lifestyles
in women, but the reduction was little
more than 7% (from 1.70 to 1.65) in the
analysis of the entire cohort and 17%
(from 1.60 to 1.50) in the analysis of the
subjects who also provided information
in 2003. This reduction was due to phys-
ical activity, since adjustment for smoking
or for alcohol consumption barely
changed the magnitude of the HR in the
basic model (data not shown).

Also, the observed prevalence of risk
factors is not always higher in diabetic
than nondiabetic subjects (7,8,24,25).
Similar to previous studies, we found
that the prevalence of smoking does not
differ between the two groups or is lower
in diabetic individuals. Likewise, a previ-
ous study did not show differences be-
tween diabetic and nondiabetic individuals
in dietary habits (8). In our study, people
with diabetes show a more favorable risk
profile with respect to dietary habits
than those without the disease; conse-
quently the HR did not decrease but
rather increased slightly in men and es-
pecially in women after adjusting for
diet.

Because the observed associations be-
tween risk factors and mortality do not
differ significantly in people with and
without diabetes, intervention measures
to reduce mortality risk factors should not
be more beneficial in relative terms in
diabetic than in nondiabetic individuals.
Some evidence in this regard has been
observed in the case of hypertension con-
trol. Specifically, a meta-analysis showed
that the reduction of mortality and cardio-
vascular events with strict control of blood
pressure did not differ between diabetic
and nondiabetic subjects (10). Something

Table 2dAge-adjusted HRs and 95% CIs for mortality according to risk factors and
chronic diseases in people with and without diabetes

Diabetic Nondiabetic

HR 95% CI P value* HR 95% CI P value*

Visit friends or relatives 0.450 0.150
Twice a week or less vs.
daily or almost daily 1.13 0.76–1.67 1.48 1.23–1.77

Smoking 0.950 0.200
Former or current smoker vs.
never smoker 1.51 1.01–2.27 1.49 1.20–1.84

Alcohol consumption 0.250 0.200
Occasional drinker vs.
never drinker 0.62 0.40–0.97 0.68 0.54–0.84

Former or regular drinker vs.
never drinker 0.93 0.65–1.32 1.08 0.91–1.29

Physical activity 0.600 0.001
None vs. occasional or regular 1.73 1.31–2.27 1.89 1.63–2.19

Weekly vegetable consumption 0.600 0.200
No day vs. some or every day 2.13 1.07–4.21 1.85 1.36–2.52

Weekly fruit consumption 0.300 0.550
No day vs. some or every day 1.55 0.73–3.33 1.52 1.07–2.17

Weekly olive oil consumption 0.650 0.150
No day vs. some or every day 1.37 0.53–3.53 1.65 1.16–2.36

General obesity (yes vs. no) 0.96 0.73–1.28 0.550 0.73 0.61–0.87 0.400
Abdominal obesity (yes vs. no) 0.98 0.73–1.31 0.250 0.93 0.80–1.08 0.450
Hypertension (yes vs. no) 1.17 0.85–1.61 0.650 1.07 0.92–1.24 0.200
Dyslipidemia (yes vs. no)** 1.19 0.89–1.58 0.200 0.84 0.70–1.01 0.950
Heart disease (yes vs. no) 1.21 0.82–1.80 0.030 1.31 0.99–1.74 0.200
Stroke (yes vs. no)** 0.92 0.53–1.59 0.600 2.52 1.86–3.45 0.060
Cancer (yes vs. no) 2.18 1.13–4.23 0.400 2.06 1.32–3.24 0.250

*The P values assess whether the age-adjusted HRs differed by sex. **Statistically significant difference in HR
between diabetic and nondiabetic subjects (P , 0.05).
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similar occurred in our study; even
though diabetic subjects had poorer con-
trol of hypertension than those without
diabetes, adjustment for the indicator of
blood pressure control did not change
the results (data not shown).

As expected, the prevalence of obesity
was higher in diabetic subjects, but ad-
justment for obesity led to a slightly
higher rather than lower mortality HR.
This occurred because obesity was not

associated with mortality in individuals
with diabetes, but it was associated with a
lower risk of mortality in nondiabetic
individuals. These results are not surpris-
ing given the lack of clear evidence on the
association between obesity andmortality
(11) or between weight loss and mortality
(26–30). This possible protective effect of
obesity in nondiabetic Spanish elders has
been found only for general obesity, also
observed in other older populations (11),

since in our study central obesity was not
associated with mortality.

Likewise, some studies have shown
that high levels of serum cholesterol in
older people are associated with a reduced
risk of mortality (31,32). In our study dys-
lipidemia was also associated with a lower
risk of mortality in nondiabetic subjects.
Although the prevalence of dyslipidemia
was higher in subjects with diabetes, ad-
justment for dyslipidemia did not alter
the magnitude of the HR in the analyses.

The interpretation of our results
should take into account that our study
deals with prevalent and not incident
cases of diabetes. A systematic review of
observational studies (15) reporting mor-
tality in diabetic patients, diagnosed with
type 2 diabetes over the age of 60,
showed a lower association between dia-
betes and mortality than in the present
study. Moreover, we cannot rule out a se-
lective survival bias related to diabetes
since diabetic patients who reach older
ages may have better health than those
who die prematurely. Accordingly, the
magnitude of the HR obtained in this
study may be underestimated.

In 2009, the participants were con-
tacted again. Around 13%of subjects who
did not have diabetes at baseline had
developed diabetes. This circumstance
probably contributed to an underestimate
of the magnitude of the HR, since in the
analysis, these subjects were considered
not to have diabetes.

In our study, there might have been
certain misclassification of diabetes, since
it was based on reported information and
not on an objective test of glycemia or oral
glucose overload. Some patients may not
have recognized their diabetic condition
and may have been classified as nondia-
betic. This misclassification would be
presumably nondifferential with respect
to mortality since the proportion of indi-
viduals misclassified on exposure (diabetic
vs. nondiabetic subjects) is independent of
future mortality risk. As a consequence, the
mortalityHR in diabetic versus nondiabetic
individuals may have been underestimated
because the latter group may contain di-
abetic subjects incorrectly identified as
nondiabetic. In any case, it has been ob-
served that self-reported diabetes is reason-
ably reliable as a surrogate for diagnosed
diabetes (33,34).

On the other hand, an investigation
that analyzed the information obtained in
97 prospective studies found an associa-
tion between increased mortality and
levels of fasting glucose and a substantial

Table 3dDistribution of baseline characteristics of people with and without
diabetes by sex

Men Women

Diabetic Nondiabetic Diabetic Nondiabetic

Sample size 279 1,451 388 1,873

Percent distribution P value* Percent distribution P value*

Visit friends or relatives 0.670 0.206
Daily or almost daily 90.1 88.4 86.3 85.7
Once or twice a week 7.9 8.9 12.1 11.2
Less than once a week 2.0 2.7 1.6 3.1

Smoking 0.037 0.380
Never smoker 31.5 28.2 95.5 94.1
Former smoker 53.6 50.2 3.4 3.7
Current smoker 14.9 21.6 1.2 2.2

Alcohol consumption 0.097 ,0.001
Never drinker 25.8 23.4 77.9 67.9
Former drinker 24.0 18.7 4.0 8.2
Occasional drinker 25.0 29.0 12.2 17.7
Regular drinker 25.2 28.9 5.9 6.2

Physical activity 0.073 0.123
Regular 3.4 4.3 1.4 2.9
Occasional 54.7 60.9 44.6 47.2
None 41.9 34.8 54.0 49.9

Weekly vegetable
consumption 0.180 ,0.001

Yes, every day 64.0 59.5 71.3 59.0
Yes, some days 31.2 36.7 26.6 37.1
No 4.8 3.8 2.1 3.9

Weekly fruit
consumption 0.096 0.282

Yes, every day 84.1 78.6 85.6 82.3
Yes, some days 13.3 18.6 11.8 14.2
No 2.6 2.8 2.6 3.5

Weekly olive oil
consumption 0.603 0.020

Yes, every day 87.3 85.1 80.7 86.3
Yes, some days 10.4 12.5 15.8 12.1
No 2.3 2.4 3.5 1.6

General obesity 35.2 26.9 0.005 43.3 34.5 ,0.001
Abdominal obesity 53.5 43.5 0.003 81.4 68.3 ,0.001
Hypertension 71.0 61.7 0.001 79.0 63.9 ,0.001
Dyslipidemia 36.8 22.5 ,0.001 34.1 28.4 0.025
Heart disease 18.1 6.6 0.001 6.1 3.6 0.025
Stroke 6.6 2.3 0.001 5.3 3.6 0.120
Cancer 1.9 1.7 0.770 3.2 1.6 0.036

*Based on the x2 for heterogeneity.
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attenuation of the association between
diabetes and mortality when adjusted for
fasting glucose and markers of glycemia
(6). The lack of information on these vari-
ables in our study is one of its limitations.

Several risk factors as well as the
presence of disease were obtained from
patient reports. Since we are unable to
rule out the existence of information bias
in themeasurement of these variables, it is
impossible to assure that all variables have
been adequately controlled for confound-
ing. It should also be noted that most risk
factors were classified using broad catego-
ries and/or measuring only one aspect of
the risk factor. As a result, the contribution

of some risk factors to the explanation of
the association between diabetes and mor-
tality may have been underestimated.
Nonetheless, when some measures, such
as BMI, were disaggregated into various
categories, the results were similar. Other
measures, like visits with friends or rela-
tives, could not be disaggregated, but it is
unlikely that separating “daily” and “almost
daily” would modify the findings.

In addition, it should be noted that
Spain has one of the highest rates of
physician consultations per person and
per year with respect to the countries of
Western Europe (35). Likewise, we have
found a low frequency of treatment with

statins and angiotensin II antagonists in
diabetic patients. Spain is a Mediterra-
nean country with low cardiovascular
risk, and perhaps the Spanish physicians
prescribe drugs based on the absolute risk
reduction rather than on the relative risk
reduction; although we must not exclude
the possibility of a lowmarket penetration
of these drug treatments. In any case, the
low levels of such treatments raise uncer-
tainty in the generalization of our results
to other populations.

We were unable to estimate the asso-
ciation between diabetes and mortality
from specific causes of death because the
National Death Index does not contain
information on the cause of death. How-
ever, what is most important with regard
to prognosis in diabetic patients is sur-
vival. Moreover, most deaths are due to
cardiovascular diseases or cancer (1,4,15),
and we have adjusted for important risk
factors related to these diseases.

In conclusion, in older Spanish
adults, diabetic individuals have a higher
risk of mortality than those who do not
have diabetes. This excess risk cannot be
explained by mortality risk factors, car-
diovascular disease, or cancer. This sug-
gests that the excess mortality could not
be explained by traditional risk factors
alone.
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