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Background: Metabolic syndrome (MetS) has been linked with an increased risk of develop-

ing cancer; however, the association between MetS and cancer mortality remains less clear.

Little research has focused on pre-cancer risk factors that may affect the outcome of treat-

ment. The purpose of this study was to examine the association between MetS and all-can-

cer mortality in men.

Methods: The participants included 33,230 men aged 20–88 years who were enrolled in the

Aerobics Centre Longitudinal Study and who were free of known cancer at the baseline.

Results: At baseline 28% of all the participants had MetS. During an average of 14 years fol-

low-up, there were a total of 685 deaths due to cancer. MetS at baseline was associated with

a 56% greater age-adjusted risk in cancer mortality.

Conclusion: These data show that MetS is associated with an increased risk of all-cause can-

cer mortality in men. Based on these findings, it is evident that successful interventions

should be identified to attenuate the negative effects of MetS.

Published by Elsevier Ltd.
1. Introduction

Metabolic syndrome (MetS) is defined as having any 3 of the

following 5 components: abdominal obesity, high blood pres-

sure, high fasting triglycerides, low fasting high-density lipo-

protein-cholesterol (HDL-C) and high fasting glucose.1,2

Recent evidence indicates that one in five adults in the United

States (US) have coexisting risk factor abnormalities that

meet the criteria for MetS.1,3 Several studies have shown that

the presence of MetS increases risk for type II diabetes, car-

diovascular disease (CVD), as well as for all-cause and CVD

mortality.4–6
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There is a growing interest in a potential aetiological role

for MetS and the development of cancer.1,4,7–12 Studies have

shown that each of the MetS components may independently

increase the risk for developing certain types of can-

cer.2,3,10,12,13 For example, investigations have demonstrated

abdominal obesity to be a positive risk factor for an increased

risk of endometrium, breast, colon, liver, gallbladder, oesoph-

agus and kidney cancers.7 In addition, impaired glucose regu-

lation and dyslipidaemia (suppressed HDL-C and/or elevated

triglycerides) have also been shown to increase one’s risk of

colon, breast and/or prostate cancers.1,9,10,13
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Findings from a small number of studies have suggested a

positive association between MetS and risk of colorectal can-

cer mortality.12,14 Other studies have shown a greater risk of

colorectal cancer mortality associated with the presence of

MetS compared to that associated with the individual MetS

components alone.1 Additional prospective data are needed

to further examine the role of MetS in cancer prognosis.

The purpose of this study was to examine the association be-

tween MetS and all-cause cancer mortality in a large cohort of

men enrolled in the Aerobics Centre Longitudinal Study

(ACLS).

2. Materials and methods

2.1. Study population

Participants were 33,230 men aged 20–88 years who, at base-

line, were free of known cancer, completed a preventive med-

ical examination at the Cooper Clinic (Dallas, TX) between

1977 and 2003 and are enrolled in the ACLS. Study partici-

pants came to the clinic for periodic preventive health exam-

inations and for counseling regarding diet, exercise and other

lifestyle factors associated with an increased risk of chronic

disease. Many participants were referred by their employers

for the examination, others were referred by their personal

physicians and some were self-referred. All participants in

the current analysis had complete measures for each meta-

bolic syndrome component. Most of the participants were

white, well-educated and from middle to upper socioeco-

nomic strata. All participants provided written informed con-

sent to participate in the follow-up study, and the Cooper

Institute institutional review board approved the study proto-

cols annually.

2.2. Clinical data

Participants completed a comprehensive health evaluation

that included self-reported personal and family health histo-

ries; a standardised medical examination by a physician;

anthropometric measures; a maximal treadmill exercise test

and a fasting venous blood draw. Examination procedures fol-

lowed a standard manual of operations and have been previ-

ously described in greater detail.15,16 Briefly, body mass index

(BMI, kg/m2) was computed from measured height and

weight. Waist circumference was measured at the level of

the umbilicus. Resting blood pressure was recorded as the

first and fifth Korotkof sounds by auscultatory methods.17

Serum samples were analysed for total cholesterol, HDL-C,

triglyceride and glucose using standardised automated bioas-

says that met Centres for Disease Control and Prevention

standards of the Lipid Standardisation Programme. Informa-

tion on smoking habits (never, current or past smoker), alco-

hol intake (drinks per week), personal history of

hypertension, diabetes, hypercholesterolaemia and cardio-

vascular disease (myocardial infarction or stroke), and family

history of cancer was obtained from a standardised question-

naire. Physical inactivity was assessed using a questionnaire,

and was defined as reporting no leisure-time physical activity

in the 3 months before the baseline examination. Cardiore-

spiratory fitness was quantified as the duration of a symp-
tom-limited maximal treadmill exercise test using a

modified Balke protocol.16,18 The duration of the test on this

protocol is highly correlated (r = 0.92) with directly measured

maximal oxygen uptake in men.19 To standardise exercise

test performance, we computed maximal metabolic equiva-

lents (METs, 1 MET = 3.5 ml O2 uptake/kg/min) of cardiorespi-

ratory fitness based on the final treadmill speed and grade.20

2.3. Metabolic syndrome definition

Participants were classified as having metabolic syndrome

using the criteria of the National Cholesterol Education Pro-

gramme Adult Treatment Panel III, and were based on the

presence of 3 or more of the following risk factors21: (1)

abdominal obesity (waist girth > 102 cm); (2) fasting hypertri-

glyceridaemia (P150 mg/dL); (3) low HDL cholesterol

(<40 mg/dL); (4) high blood pressure (P130/85 mmHg) and (5)

high fasting glucose (P110 mg/dL). History of physician-diag-

nosed hypertension and diabetes was also used to identify

men who met criteria for high blood pressure and glucose,

respectively, as done in other epidemiological studies22,23

and in our previous report.24

2.4. Mortality surveillance

Participants were followed from the date of their baseline

examination until the date of death or until the time of cen-

soring, 31st December 2003. Person-years of exposure were

computed as the sum of follow-up time among decedents

and survivors. The National Death Index (NDI) was the pri-

mary data source for mortality surveillance. The underlying

cause of death was determined from the NDI report or by a

nosologist’s review of official death certificates obtained from

the department of vital records in the decedent’s state of res-

idence at the time of death. The causes of cancer death were

identified using International Classification of Diseases, Ninth

Revision (ICD-9) codes for deaths occurring before 1999 and

Tenth Revision (ICD-10) codes (in parentheses) for deaths dur-

ing 1999–2003: Our primary outcome for this analysis was to-

tal cancer mortality, 140–208 (C00–C97); and secondary

outcomes were Lung, 1622–1625, 1628–1629 (C340–C343,

C348–C349); Colon, 153 (C18); Rectum, 154 (C19–C21) and Pros-

tate, 185 (C60) cancer mortality. These secondary outcomes

were chosen to confirm the results of other investigators.

Additionally, they were the only cancers reported in our pop-

ulation to make a strong comparison.

2.5. Statistical analysis

The characteristics of the cohort at the baseline were com-

pared by exposure status using t-tests and v2 tests. Kaplan–

Meier survival curves were generated for MetS and according

to the number of prevalent MetS risk factors. Cox propor-

tional hazards regression analysis was used to estimate mul-

tivariable adjusted hazard ratios (HRs) and 95% confidence

intervals (CIs). Tests for linear trend of HRs across exposure

groups were obtained using ordinal scoring. Two types of

Cox regression models were fit to the follow-up data. First,

we estimated the associations adjusting only for baseline

age (years). Second, we adjusted for baseline age (years),
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examination year (calendar year), height (cm), smoking status

(never, past or current smoker), alcohol intake (P5 drinks/wk

or not), physically inactive (yes/no), hypercholesterolaemia

(yes/no), cardiovascular disease (yes/no), family history of

cancer (yes/no) and cardiorespiratory fitness (treadmill test

duration in minutes). These are common covariates adjusted

for in cancer risk investigations. However, cardiorespiratory

fitness and/or physical inactivity were not generally included

in the adjusted models, and appear to be a novel inclusion in

the current investigation. Cumulative hazard plots grouped

by exposure suggested no appreciable violations of the pro-

portional hazards assumption. Because of the known correla-

tion between BMI and several of the MetS components, we

elected not to include it as a covariate in our models, but

we do consider the combined effect of BMI and other expo-

sures on mortality risk in joint analyses described below.

We estimated cancer mortality risk based on joint expo-

sure to MetS (present or not) and age (20–39, 40–59, P60

years), BMI (<25, P25 kg/m2) and smoking status (never, past

and current smoker). Multiplicative interaction was tested by

fitting each of these terms and their cross-product along with

the covariates in the multivariate-adjusted model. We also

completed our primary analyses after excluding deaths that

occurred in the first five years of follow-up. Similar patterns

of association were observed in these analyses. Statistical

analyses were performed using SAS (version 9.1, SAS Insti-

tute, Cary, NC) software. All p values were obtained from

two-sided hypothesis tests.

3. Results

At baseline, the prevalence of MetS was 27.9%. A comparison

of baseline characteristics of those with and without MetS is

presented in Table 1. Those without MetS were younger, had

a more favourable lipids and glucose profile, were less likely

to be physically inactive or a current smoker, consumed 5 or

more alcoholic beverages per week, had higher maximal car-

diorespiratory fitness, a lower prevalence of any of the five

MetS components, as well as fewer cases of chronic medical

conditions compared to those with MetS.

There were 685 deaths due to cancer during an average of

14 ± 7 years follow-up. Table 2 presents the hazard ratios and

confidence intervals for all-cause cancer mortality associated

with MetS. Baseline MetS was associated with a 56% greater

age-adjusted risk of cancer mortality compared with the ab-

sence of this condition (P < 0.0001). After multivariate adjust-

ment, this association remained significant (P < 0.001). In

addition, there was a graded increase in the risk associated

with a greater number of prevalent MetS components (P for

trend < 0.001). Compared to men with 0 components, those

with 3 or more components had an 83% higher risk of cancer

death.

We also evaluated cancer mortality risk associated with

individual MetS components (Table 2). We found a positive

multivariable-adjusted association between cancer mortality

and four of the five MetS components: abdominal obesity in-

creased risk by 28% (P = 0.01); high triglycerides increased risk

by 25% (P = 0.009); low HDL-C increased risk by 25% (P = 0.007)

and high glucose increased risk by 22% (P = 0.01). High blood
pressure was the only component that did not increase risk

(P = 0.18) in the fully adjusted model.

Kaplan–Meier plots for the presence of MetS and according

to the number of prevalent MetS components are shown in

Fig. 1. Prognosis was worse among those with MetS (Panel

1A) and with an increasing number of prevalent MetS compo-

nents (Panel 1B; P < 0.0001 for each).

When evaluating cause-specific cancer mortality (Table 3),

the presence of MetS was significantly associated with an in-

creased risk for lung (P < 0.0001) and colorectal cancers

(P = 0.004), but not for prostate cancer (P = 0.31). However,

the positive associations were attenuated in the fully adjusted

models.

Finally, we examined the risk of cancer mortality based on

the joint effects of MetS and other risk factors (Table 4). For

this analysis, the referent group comprised men who did

not have MetS and were at the lowest risk stratum for the

other factor. Among men without MetS, older men (age 40–

59 years) and current smokers were at a higher risk than

younger men (age <40 years) and those who were past smok-

ers. There was no elevation in risk in men without MetS who

had a BMI P25.0. Men with MetS had a higher risk for cancer

death than men in the reference category for all comparisons

except for past smokers.

4. Discussion

In this large prospective study, a positive association was

found between MetS and all-cause cancer mortality in men.

We also found that MetS was associated with a higher mortal-

ity risk for lung and colorectal cancers. These associations

were robust even after adjusting for a number of potential

confounders; however, only lung cancer remained statisti-

cally significant. Cancer mortality risk was significantly high-

er with an increasing number of MetS components present at

the baseline. Assessment of the joint associations between

MetS and other risk factors indicated that cancer mortality

risk associated with MetS was particularly higher for men

who were over 40 years of age, overweight or obese or current

smokers.

Previous epidemiological investigations have found that

individual components of MetS are associated with a higher

risk of developing cancer; however, the data examining the

risk of cancer mortality following exposure to MetS are more

sparse. Only three epidemiological investigations have looked

at the risk of cancer mortality associated with MetS. These

studies focused on site-specific mortality such as colorec-

tal12,14 and prostate25 cancers, and different criteria have

been used to define MetS across studies. Trevisan et al.12

pooled data from The Risk Factors and Life Expectancy Pro-

ject, which represents nine different large-scale epidemiolog-

ical studies with a total of 21,311 men and 15,991 women

included in data analysis. They found that both men and wo-

men who exhibited MetS had a nearly threefold increase in

the risk of dying from colon cancer compared to those with-

out MetS. In another report, Colangelo et al.14 studied 20,433

men and 15,149 women and showed that the risk of colorectal

cancer mortality was 67% greater in men and 29% greater in

women who had 3–4 MetS components as compared with



Table 1 – Baseline characteristics according to metabolic syndrome status.

Metabolic syndrome P value

No Yes

n 23962 9268

Age, y 44.0 ± 9.6 47.2 ± 9.8 <0.0001

Maximal cardiorespiratory fitness, METs 12.4 ± 2.4 10.1 ± 2.1 <0.0001

Body mass index, kg/m2 25.4 ± 2.9 29.6 ± 4.5 <0.0001

Height, cm 178.8 ± 6.5 179.3 ± 8.2 <0.0001

Waist, cm 90.5 ± 8.6 103.1 ± 12.0 <0.0001

Fasting lipids, mmol/L

Total cholesterol 5.3 ± 1.0 5.8 ± 1.1 <0.0001

HDL-C 1.3 ± 0.3 1.0 ± 0.2 <0.0001

Triglycerides 1.2 ± 0.7 2.5 ± 2.0 <0.0001

Fasting blood glucose, mmol/L 5.4 ± 0.7 6.1 ± 1.4 <0.0001

Blood pressure, mmHg

Systolic 119 ± 13 128 ± 14 <0.0001

Diastolic 79 ± 9 86 ± 10 <0.0001

Physically inactive, (%) 20.6 35.1 <0.0001

Smoking status, (%)

Never smoker 71.4 62.8

Past smoker 12.7 16.8 <0.0001

Current smoker 15.9 20.4

P5 Alcohol drinks per week, (%) 36.9 30.7 <0.0001

Chronic medical condition*, (%)

Hypercholesterolaemia 16.5 30.3 <0.0001

Hypertension 20.9 58.4 <0.0001

Diabetes 2.1 11.0 <0.0001

Cardiovascular disease 1.5 3.4 <0.0001

Family history of cancer, (%) 23.6 31.0 <0.0001

Metabolic syndrome criteria met, (%)

Abdominal obesitya 7.2 55.9 <0.0001

High blood pressureb 32.1 76.8 <0.0001

High triglyceridesc 13.6 75.7 <0.0001

Low HDL-Cd 19.7 70.3 <0.0001

High glucosee 33.6 76.9 <0.0001

HDL-C, high-density lipoprotein cholesterol.

Data shown as mean ± SD unless specified otherwise

* Chronic medical condition was defined as the following: hypercholesterolaemia (history of physician diagnosed high cholesterol or measured

fasting total cholesterol P240 mg/dL [6.20 mmol/L]); hypertension (history of physician diagnosis or resting SBP P140 mmHg or DBP

P90 mmHg); diabetes (history of physician diagnosis, or use of insulin or measured fasting glucose P126 mg/dL [7.0 mmol/L]); cardiovascular

disease (personal history of physician diagnosed myocardial infarction or stroke).

a Abdominal obesity was defined as waist girth >102 cm [40 in].

b High blood pressure was defined as systolic blood pressure P130 mmHg, diastolic blood pressure P85 mmHg, or history of physician-

diagnosed hypertension.

c High triglycerides were defined as triglycerides P1.69 mmol/L (150 mg/dL).

d Low HDL-C was defined as HDL <1.04 mmol/L (40 mg/dL).

e High glucose was defined as glucose P100 mg/dL or history of physician-diagnosed diabetes.
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their peers who had no prevalent MetS components. Our find-

ings are consistent with these studies regarding an increased

risk of colorectal cancer mortality in men with MetS.

Recently, Hsing et al.8,25 reviewed published studies on

MetS components and prostate cancer. They found only one

investigation in which fatal cases of prostate cancer had a

higher BMI, waist to hip ratio and systolic blood pressure.

However, since each of these components was analysed indi-

vidually the investigators were unable to determine if the

presence of MetS, per se, or simply a greater number of preva-

lent MetS components was associated with the risk of pros-

tate cancer mortality. Thus, it was concluded that the
epidemiological evidence is insufficient to suggest a link be-

tween MetS and prostate cancer mortality. Our findings are

consistent with the conclusions of Hsing et al.25

MetS is a complex multi-factorial condition, and, there-

fore, several plausible mechanisms may be involved with

the higher risk of all-cause cancer mortality. Numerous inves-

tigations have shown that many of the individual MetS com-

ponents increase the risk of developing cancer (i.e. obesity,

insulin resistance, hypertension and high triglycerides), some

more specific to certain types of cancers than others.9,13,26–28

For example, it is well known that obesity is an important risk

factor for cancer mortality, and one large prospective study



Table 2 – HRs and 95% CIs for all-cause cancer mortality associated with metabolic syndrome.

N Deaths Age-adjusted model Fully adjusted modela

HR (95% CI) P HR (95% CI) P

Metabolic syndrome*

No 23962 420 1.0 (Referent) 1.0 (Referent)

Yes 9268 265 1.56 (1.34-1.82) <0.0001 1.41 (1.19-1.66) <0.0001

Number of metabolic syndrome risk factors

0 6484 86 1.0 (Referent) 1.0 (Referent)

1 9489 149 1.05 (0.84–1.37) 1.02 (0.78–1.34)

2 7989 185 1.41 (1.09–1.83) 1.33 (1.01–1.73)

P3 9268 265 1.83 (1.43–2.34) 1.62 (1.24–2.10)

Linear trend P <0.0001 <0.0001

Individual metabolic syndrome components

Abdominal obesity

No 26315 505 1.0 (Referent) 1.0 (Referent)

Yes 6915 180 1.51 (1.27–1.79) <0.0001 1.28 (1.06–1.55) 0.01

High blood pressure

No 18422 327 1.0 (Referent) 1.0 (Referent)

Yes 14808 358 1.16 (0.99–1.35) 0.06 1.11 (0.95–1.30) 0.18

High triglycerides

No 22946 426 1.0 (Referent) 1.0 (Referent)

Yes 10284 259 1.37 (1.17–1.60) <0.0001 1.25 (1.06–1.47) 0.009

Low HDL-C

No 21985 395 1.0 (Referent) 1.0 (Referent)

Yes 11245 290 1.36 (1.17–1.59) <0.0001 1.25 (1.06–1.46) 0.007

High glucose

No 18055 307 1.0 (Referent) 1.0 (Referent)

Yes 2353 378 1.26 (1.09–1.47) 0.003 1.22 (1.04–1.42) 0.01

HRs, hazard ratios; CI, confidence interval.

* Defined as the presence of P3 of the 5 metabolic risk factors.

a Adjusted for age, examination year, height, smoking status, alcohol intake, physically inactive, hypercholesterolaemia, cardiovascular

disease, family history of cancer and cardiorespiratory fitness.
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indicated that obesity accounted for 14% of all cancer deaths

in men and 20% in women.26

Although the mechanisms behind the associated increase

in cancer risk and/or mortality are not completely under-

stood, previous data suggest insulin resistance to be one of

the underlying mechanisms of MetS, and possibly cancer cell

proliferation. Additionally, many metabolic abnormalities re-

lated to insulin resistance are closely associated with obesity

and weight change.29 In a literature review by Giovannuci,29

strong evidence in animal models was compiled directly

implicating a cancer-enhancing effect of insulin. Findings

from the investigations included in the review demonstrated

that the growth of aberrant crypt foci, a colorectal cancer pre-

cursor, as well as increasing the number and size of tumours,

was enhanced by insulin injections. These findings were later

replicated in a more natural setting in which rats were fed a

high energy, high fat diet which led to insulin resistance

and impaired glucose tolerance.29,30

Additionally, it is well known that insulin is a major ana-

bolic hormone that can stimulate cell proliferation. It has

been proposed that an indirect mechanism may be involved

in the effects of insulin on cancer cell proliferation in vivo,

such as insulin-like growth factor (IGF)-1 stimulation that

plays an important role to cellular proliferation in response

to nutrient availability.1 IGF-1 production has been shown to
be stimulated by insulin via up-regulation of growth hor-

mones in the liver.29 Furthermore, IGF-1 bioavailability can

be increased during hyperinsulinaemic conditions by

decreasing hepatic secretion of IGF binding proteins 1 and 2

so that more IGF-1 is free to bind to its receptor on normal

cancerous cells. Over expression of IGF-1 receptors has been

observed in breast and colon cancers.31 Human evidence

has also demonstrated positive associations among high lev-

els of insulin and IGF-1 and risk of colon cancer.28

The proposed biologic mechanisms discussed are specific

to the development of colon cancer. Although the current

investigation focused on the risk of cancer mortality, and

not specifically incident cancer risk, we found a significantly

higher risk of mortality from colon and rectal cancers com-

bined in those with MetS or in the presence of multiple MetS

components. This would suggest that similar mechanisms

may be responsible for the increased risk of mortality from

colorectal cancer in human models.

Based on the findings of this current investigation, it is evi-

dent that individuals who exhibited multiple components of

MetS had a higher risk of cancer mortality. One strength of

the current study is that we compared the risk of all-cause

cancer mortality associated with MetS, whereas previous

investigations focused solely on the risk of incident colon,

rectum or prostate cancers. However, an interesting finding



Fig. 1 – Survival free of all-cause cancer across metabolic

syndrome status. MetSyn = metabolic syndrome.
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that, to our knowledge, has not yet been reported is the signif-

icant association of MetS with a higher risk of lung cancer

mortality in men. More work needs to be done to replicate

or refute this novel finding.

Additional strengths of the current study include the

extensive baseline examination to detect subclinical disease,

use of measured risk factors and large number of person-

years of follow-up. The associations generally were

independent of traditional risk factors, a result that strength-
Table 3 – HR (95% CI) for cause-specific cancer mortality assoc

Outcomes (anatomic site) Presence of metabolic syndrome

Lung No

Yes

Colon No

Yes

Colon and rectum No

Yes

Prostate No

Yes

HRs, hazard ratios; CI, confidence interval.

* Defined as the presence of P3 of the 5 metabolic risk factors.

a Adjusted for age, examination year, height, smoking status, alcohol

disease, family history of cancer and cardiorespiratory fitness.
ens causal inferences. As discussed earlier, these associations

may be biologically plausible, although the precise mecha-

nisms remain unknown.

There are also limitations to this investigation. Due to the

analyses of only a male population, we cannot conclude

whether similar results would be observed in women. Past

studies have shown that women have a lower risk of cancer

mortality following exposure to MetS.1,12,14 In addition, the

homogeneity of our population sample may limit the general-

isability of our findings to men of other races/ethnicities, in-

come levels or educational attainment, but it should not

affect the internal validity of our results. We also did not have

sufficient data collection on medications or dietary habits to

include in our analysis. It is important to note that when it

comes to the risk of cancer mortality, consideration must be

taken into account for daily changes in lifestyle habits, pro-

gressive advancements in medical treatment/prevention

and successful elimination of any MetS component present

at the baseline. However, we have no such data available. Fu-

ture studies with such information will need to confirm our

findings reported here.

In conclusion, the presence of MetS or a greater number of

MetS components were associated with a significantly higher

risk for all-cause cancer mortality, as well as lung and colorec-

tal cancer mortality. According to our findings, a dose-re-

sponse relationship appears to exist between the number of

MetS components and the higher risk of all-cause cancer mor-

tality, with the risk associated with the presence of three or

more components being particularly evident. In addition, we

replicated earlier findings showing that all but one (high blood

pressure) of the individual MetS components were positively

associated with an increased risk of all-cancer death. A reduc-

tion in cancer deaths may result from the prevention or control

of abnormalities associated with MetS. Future investigations

should focus on determining the possible mechanisms associ-

ated with the increased risk of cancer mortality, along with the

progression to death through which the abnormalities associ-

ated with MetS produce their effect. Considering the increas-

ing number of pharmacological therapies becoming available

and prescribed for these metabolic abnormalities, it is impera-

tive that the extents to which these treatments can reduce

overall cancer mortality are fully understood.
iated with metabolic syndrome*.

Deaths Age-adjusted model Fully adjusted modela

HR (95% CI) P HR (95% CI) P

89 1.0 (Referent) 1.0 (Referent)

68 1.87 (1.36–2.57) 0.0001 1.47 (1.04–2.06) 0.03

27 1.0 (Referent) 1.0 (Referent)

20 1.72 (0.97–3.08)) 0.066 1.51 (0.81–2.83) 0.20

30 1.0 (Referent) 1.0 (Referent)

27 2.15 (1.27–3.62) 0.004 1.71 (0.98–3.01) 0.06

21 1.0 (Referent) 1.0 (Referent)

13 1.43 (0.71–2.85) 0.31 1.32 (0.63–2.77) 0.47

intake, physically inactive, hypercholesterolaemia, cardiovascular



Table 4 – HRs and 95% CIs for all-cause cancer mortality associated with metabolic syndrome according to other risk
factors.

N Deaths Presence of metabolic syndrome

No Yes

HR (95% CI)

Body mass index (kg/m2)

<25 12458 244 1.00 1.44 (1.02–2.02)

P25 20772 441 1.09 (0.90–1.32) 1.48 (1.20–1.83)

Age (years)

20–39 11902 78 1.00 1.03 (0.60–1.78)

40–59 18623 425 1.11 (0.78–1.57) 1.68 (1.16–2.43)

P60 2705 182 1.20 (0.70–2.08) 1.54 (0.89–2.66)

Smoking status

Never smoker 22924 454 1.00 1.43 (1.16–1.74)

Past smoker 4606 52 0.91 (0.59–1.40) 1.35 (0.85–2.13)

Current smoker 5700 179 1.70 (1.35–2.14) 2.29 (1.74–3.00)

HRs, hazard ratios; CI, confidence interval.

All analyses were adjusted for age, examination year, height, smoking status, alcohol intake, physically inactive, hypercholesterolaemia,

cardiovascular disease, family history of cancer and cardiorespiratory fitness.
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