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Processed and Unprocessed Red Meat Consumption
and Risk of Heart Failure
Prospective Study of Men
Joanna Kaluza, PhD; Agneta Åkesson, PhD; Alicja Wolk, DMSc
Background—Epidemiological studies of red meat consumption in relation to risk of heart failure (HF) are scarce. We
examined the associations of unprocessed and processed red meat consumption with HF incidence and mortality in men.
Methods and Results—The population-based prospective Cohort of Swedish Men included 37 035 men, aged 45 to 79
years, with no history of HF, ischemic heart disease, or cancer at baseline. Meat consumption was assessed with a selfadministered questionnaire in 1997. During a mean follow-up of 11.8 years, 2891 incidences and 266 deaths from HF
were ascertained. Consumption of processed meat was statistically significant positively associated with risk of HF in
both age- and multivariable-adjusted models. Men who consumed ≥75 g/d processed meat compared with those who
consumed <25 g/d had a 1.28 (95% confidence interval, 1.10–1.48, P trend=0.01) higher risk of HF incidence and 2.43
(95% confidence interval, 1.52–3.88, P trend<0.001) higher risk of HF mortality. The consumption of unprocessed meat
was not associated with increased risk of incidence of HF or mortality from HF.
Conclusions—Findings from this prospective study of men with low to moderate red meat consumption indicate that
processed red meat consumption, but not unprocessed red meat, is associated with an increased risk of HF.  (Circ Heart
Fail. 2014;7:552-557.)
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A

round 5.7 million people in the United States have heart
failure (HF); the mortality within 5 years of diagnosis is
≈50%,1 and the nation’s cost for medical care, medications,
and loss of productivity is estimated to $34 billion each year.2
Thus, preventing development of this disease and identification of factors that affect the risk of HF are of great relevance
from a public health point of view.
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Among many factors that affect the risk of cardiovascular
diseases (CVD) including HF, diet has an important role.3–5
The results of recent systematic reviews and meta-analyses
indicate that high consumption of red and processed meat is
related to increased risk of coronary heart disease6 and stroke,7
as well as increased CVD mortality.8 Although only 2 prospective studies3,9 have examined total red meat consumption
in relation to HF incidence, showing inconsistent results, there
are no data on the consumption of unprocessed and processed
red meat analyzed separately in relation to HF risk.
Therefore, we conducted a prospective study to investigate
the associations of both unprocessed and processed red meat
consumption with HF incidence in the large population-based

prospective Cohort of Swedish Men with 12 years of
follow-up.

Methods
Study Population
The Cohort of Swedish Men was established in the late autumn of
1997, when all men 45 to 79 years old who lived in central Sweden
(Västmanland and Örebro Counties) completed a questionnaire on
foods intake and other lifestyle factors. Of the 48 850 men who returned a completed questionnaire, we excluded those with missing
or incorrect national identification number, blank questionnaires,
or previous diagnosis of cancer (other than nonmelanoma skin
cancer) (n=2944). Moreover, men with a history of HF or ischemic heart disease at baseline (n=5841) and those with implausible
values for total energy intake (>3 SDs from the mean value for
log-transformed energy) or missing data on red meat or processed
red meat consumption (n=3030) were excluded. Participants were
classified as having diabetes mellitus if they had a diagnosis of diabetes mellitus recorded in the Swedish National Inpatient Register
or the Swedish National Diabetes Register before baseline or
self-reported diabetes mellitus in the questionnaire. Thus, the final cohort included 37 035 participants. The study was approved
by the Regional Ethical Review Board at the Karolinska Institutet
(Stockholm, Sweden).
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Assessment of Diet and Other Exposures
Diet was assessed with a 96-item food-frequency questionnaire
(FFQ), including 7 questions on unprocessed and processed red meat
intake, and questions on whole grain products, dairy products, fruit,
vegetables, poultry, and fish (FFQ is available as Data Supplement).
Unprocessed meat included 3 food items: pork, beef/veal, and minced
meat, whereas processed meat included 4 food items: sausages, cold
cuts (ham/salami), blood pudding/sausages, and liver paté. Minced
meat dishes (hamburger/ground beef, etc) are generally prepared
without food additives such as nitrates or phosphate in Sweden and
were considered as unprocessed red meat. Participants were asked
to indicate how often, on average, they had consumed various foods
over the previous year. Frequency of consumption was 8 predefined
categories ranging from never/seldom to ≥3 times per day. The frequencies of red meat consumption were converted to gram per day by
multiplying the frequency of consumption of each food item by an
appropriate age-specific portion sizes (based on 7-day weighted food
records completed twice 6 months apart by 161 men from the study
area; A. Wolk, personal communication, 2013).
The FFQ has been validated for nutrients among 248 Swedish men
aged 40 to 74 years from the study area.10 The mean Spearman correlation coefficients between estimates from the FFQ and the mean of
fourteen 24-hour recall interviews were 0.65 for macronutrients and
0.62 for micronutrients.
From the questionnaire, we also obtained information on education, smoking status, body height and weight, physical activity, history of hypertension and high cholesterol levels, aspirin use, dietary
supplement use, family history of myocardial infarction before age 60
years, and alcohol drinking habits. Assessment of total physical activity score, measured as metabolic equivalents (MET h/d), was created
as described previously by Norman et al.11 Pack-years of smoking
history were calculated as the number of packs of cigarettes smoked
per day multiplied by the number of years of smoking. Body mass
index was calculated by dividing the weight (kg) by the square of
height (m).

Case Ascertainment
Date of the first registered incident HF and date of death from HF were
ascertained by linkage of the study cohort with the Swedish Patient
Register and the Cause of Death Register at the Swedish National
Board of Health and Welfare, which are considered almost 100%
complete.12 Events of HF were defined according to the International
Classification of Diseases and Related Health Problems, 10th
Revision (ICD code I50 and I11.0). In the present study, we included
the first HF event recorded in the registers listed either as the primary
diagnosis or at any diagnosis position.13

Statistical Analysis
Study participants were followed from January 1, 1998, to the date of
HF diagnose, death (Swedish Death Register at Statistics Sweden), or
the end of the study follow-up period (December 31, 2010), whichever came first. Cox proportional hazards regression models were
used to estimate incidence and mortality hazard ratios (HRs) with
95% confidence intervals (CIs) of HF by 4 categories of unprocessed
and processed red meat consumption (<25, 25–49.9, 50–74.9, and ≥
75 g/d) and 4 categories of total red meat consumption (<50, 50–99.9,
100–149.9, and ≥ 150 g/d) and by 50-g/d increment of consumption
of unprocessed, processed, and total red meat. This categorization
simplifies the interpretation in relation to portion sizes and facilitates
communication of results. Results for quintiles (HF incidence) and
tertiles (HF mortality) of meat consumption are given for comparison.
The multivariate models were adjusted for age, education, smoking status and pack-years of smoking, body mass index, total physical activity, aspirin use, dietary supplement use, family history of
myocardial infarction before 60 years of age, and intake of energy
and consumption of alcohol, whole grain products, fruit, vegetables,
and fish. Results for unprocessed and processed red meat consumption were based on mutually adjusted models. All covariates were
prespecified and included in the models because they are known

risk of CVD including HF or potentially related to HF and red meat
consumption.
The proportional hazards assumption was evaluated by regressing scaled Schoenfeld residuals against survival time. There was no
evidence of departure from the assumption. To calculate P values
for trend, the continuous values of unprocessed, processed, and total
red meat consumption were used. Using the likelihood ratio test, we
tested statistical interactions between unprocessed, processed, and
total red meat consumption in predicting incidence of HF according
to body mass index, smoking status, level of physical activity, and
alcohol consumption.
The statistical analyses were performed by using SAS version 9.2
(SAS Institute Inc, Cary, NC). All reported P values were 2-sided,
and P values ≤0.05 were considered statistically significant.

Results
Over a mean of 11.8 years of follow-up (436 628 person-years,
1998–2010), we ascertained 2891 cases of first event of HF
diagnosis and 266 deaths from HF. Although the consumption of unprocessed and processed red meat differed 5 and 6
times, respectively, between the lowest (<25 g/d) and highest
(≥75 g/d) consumption categories, the corresponding differences in grams per day of unprocessed (66 g) and processed
(74 g) red meat were modest. The Spearman correlation
between unprocessed and processed meat consumption was
0.29. Unprocessed, processed, and total red meat consumption
were negatively associated with age and dietary supplement
use and positively associated with intake of energy, alcohol,
whole grain products, fruit, vegetables, and fish consumption
(Table 1). Moreover, more men in the highest category of processed meat consumption compared with those in the lowest
category were less likely to have university education.
We observed positive associations between processed meat,
but not unprocessed red meat consumption, and risk of HF
(Table 2). The highest category of processed meat (≥75 g/d)
compared with the lowest (<25 g/d) was associated with
multivariable-adjusted HR 1.28 (95% CI, 1.10–1.48). The
corresponding result based on quintiles was HR 1.12 (95%
CI, 0.99–1.26) comparing those in the highest quintile of processed red meat consumption (≥55.8 g/d) with to those in the
lowest quintile (<20.0 g/d). In the dose–response analysis, the
risk of HF increased statistically significantly by 8% (95% CI,
2%–15%) for each 50-g/d increment in processed meat consumption. We additionally adjusted for potential intermediate
factors (history of hypertension, high cholesterol, and diabetes
mellitus) on the causal pathway of red meat consumption with
risk of HF. The results for consumers ≥75 g/d remained essentially the same: HR 1.23 (95% CI, 1.06–1.43) for processed
meat and HR 1.01 (95% CI, 0.88–1.15) for unprocessed meat.
Exclusion of the first year of follow-up did not change the
results substantially. Compared with men in the lowest category, those in the highest category of processed meat consumption had a 29% (95% CI, 11%–51%; P trend=0.01)
higher risk of HF.
We observed no significant interaction between total, processed, or unprocessed red meat consumption and body mass
index, smoking status, physical activity, and alcohol consumption in relation to risk of HF (all P values for interaction ≥0.3).
In analysis of mortality from HF, we observed that men
in the highest category of processed meat consumption
(≥75 g/d) compared with men in the lowest category had a
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25–49.9

196 (127)
136 (117)
128 (101)
26.7 (42.2)

Whole grains, g/d

Fruit, g/d

Vegetables, g/d

Fish, g/d

*Mean (SD)—all such values.
†MET, metabolic equivalent of energy expenditure (kcal/kg×h).

7.9 (10.1)
2334 (719)

9.9

Energy, kcal/d

15.3

17.1

Regular dietary supplement use, %

Family history of myocardial infarction at <60 y, %

Alcohol, g/d

30.3

7.8
27.9

Diabetes mellitus, %

Aspirin use, %

20.7

29.4 (27.3)

133 (89)

134 (107)

201 (120)

2544 (734)

9.6 (9.3)

10.5

5.2

10.9

21.1
10.6

History of hypertension, %

History of high cholesterol level, %

41.7 (4.8)

42.1 (4.8)

25.7 (3.2)

25.9 (3.5)

Total physical activity (MET×h/d)†

23.6

15.7

59.7 (9.2)

12 769

Body mass index, kg/m2

16.4
25.5

Education, university, %

67.1 (9.4)*

Age, y

Current smoker, %

3866

<25 (17.0)

31.8 (22.8)

147 (89)

142 (108)

207 (121)

2728 (736)

10.7 (10.2)

10.4

14.1

31.0

5.5

11.2

20.0

41.6 (4.8)

25.7 (3.2)

24.3

17.3

60.3 (9.8)

9254

50–74.9

37.4 (32.3)

166 (102)

153 (114)

211 (125)

2931 (777)

11.7 (10.7)

10.6

14.4

30.6

4.9

11.8

19.3

41.5 (5.0)

25.8 (3.4)

25.8

18.9

55.9 (8.0)

11 146

≥75 (83.2)

Unprocessed Red Meat, g/d (Median)

29.4 (33.1)

141 (99)

138 (117)

188 (123)

2402 (732)

10.0 (10.2)

10.6

15.9

29.2

5.1

11.1

19.6

41.4 (4.7)

25.6 (3.3)

24.6

22.4

61.3 (10.0)

10 549

<25 (15.5)

30.8 (25.1)

142 (89)

137 (105)

202 (117)

2653 (723)

10.6 (9.9)

10.2

14.4

30.6

5.2

11.1

20.1

41.6 (4.8)

25.7 (3.2)

24.2

16.5

58.8 (9.5)

16 790

25–49.9

33.5 (26.1)

151 (90)

145 (107)

218 (126)

2900 (753)

10.9 (10.0)

11.2

15.3

30.3

5.5

11.3

21.3

41.7 (4.9)

25.7 (3.3)

23.6

15.1

58.9 (9.1)

6502

50–74.9

Processed Red Meat, g/d

40.8 (43.8)

168 (120)

160 (125)

231 (136)

3212 (793)

10.9 (11.2)

9.7

13.6

33.2

7.8

11.7

21.4

42.2 (5.2)

26.1 (3.6)

26.3

11.9

58.0 (8.4)

3194

≥75 (89.7)

26.4 (38.0)

127 (101)

129 (117)

185 (121)

2253 (720)

8.7 (10.0)

10.1

16.1

27.9

6.1

11.4

21.1

41.9 (4.8)

25.7 (3.4)

26.8

18.1

63.0 (9.8)

4911

<50 (37.2)

29.9 (26.7)

137 (88)

137 (107)

199 (119)

2544 (702)

10.1 (9.7)

10.7

15.1

30.6

5.2

10.9

19.9

41.6 (4.8)

25.6 (3.2)

23.2

17.9

60.8 (9.9)

15 190

50–99.9

32.8 (23.7)

152 (90)

144 (108)

210 (121)

2825 (727)

11.2 (10.0)

10.1

14.4

30.2

5.0

11.2

20.6

41.6 (4.9)

25.7 (3.3)

24.0

17.1

57.2 (8.7)

12 971

100–149.9

Total Red Meat, g/d

Age-Standardized Characteristics of 37 035 Men in the Cohort of Swedish Men by Categories of Unprocessed, Processed, and Total Red Meat Consumption

No. of men

Characteristic

Table 1.

42.5 (43.0)

179 (120)

163 (124)

227 (136)

3226 (793)

11.9 (11.7)

10.7

14.0

32.8

7.3

11.6

19.8

41.8 (5.2)

26.0 (3.5)

27.4

15.8

57.3 (8.3)

3963

≥150 (175)
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Table 2. Hazard Ratios (95% Confidence Intervals) of Heart Failure Incidence by Categories of Unprocessed, Processed,
and Total Red Meat Consumption in 37 035 Swedish Men, 1998 to 2011
Categories
Unprocessed red meat, g/d (median)

P for Trend

25.0–49.9

3866

12 769

9254

11 146

 Person-years

41 209

151 319

108 115

135 985

 No. of cases

950

1236

459

 Age-adjusted

1.00

0.91 (0.82–1.02)

0.93 (0.84–1.04)

0.98 (0.87–1.11)

0.28

 Multivariable model*,†

1.00

0.96 (0.86–1.07)

0.99 (0.88–1.11)

0.99 (0.87–1.13)

0.75

50.0–74.9

 No. of men

Processed red meat, g/d (median)

50.0–74.9

≥75.0 (83.2)

<25.0 (17.0)

246

≥75.0 (89.7)

<25.0 (15.5)

25.0–49.9

 No. of men

10 549

16 790

6502

3194

 Person-years

122 437

199 448

76 989

37 755

 No. of cases

574

967

773

577

 Age-adjusted

1.00

1.05 (0.96–1.14)

1.05 (0.94–1.17)

1.34 (1.16–1.54)

0.01

 Multivariable model*,†

1.00

1.09 (1.00–1.19)

1.09 (0.97–1.23)

1.28 (1.10–1.48)

0.01

<50.0 (37.2)

50.0–99.9

100–149.9

4911

15 190

12 971

3963

 Person-years

55 622

176 959

156 838

47 211

 No. of cases

537

1321

752

 Age-adjusted

1.00

0.94 (0.85–1.03)

0.93 (0.83–1.04)

1.21 (1.04–1.40)

0.001

 Multivariable model*

1.00

1.00 (0.90–1.11)

1.00 (0.89–1.13)

1.20 (1.03–1.41)

0.04

Total red meat, g/d (median)
 No. of men

≥150 (175)

281

*Adjusted for age (continuous), education (less than high school, high school, or university), smoking status, and pack-years of smoking (never; past <20,
20–39, or ≥40 pack-years; or current <20, 20–39, or ≥40 pack-years), body mass index (<20, 20–24.9, 25–29.9, or ≥30 kg/m2), total physical activity
(quintiles, measured as metabolic equivalents), aspirin use (yes or no), supplement use (yes or no), family history of myocardial infarction at <60 y (yes or
no), and intake of energy (kcal/d, quintiles) and consumption of alcohol, whole grain products, fruit, vegetable, and fish (g/d, quintiles).
†Unprocessed red meat and processed meat were included in the same multivariable model.

2.43 times (95% CI, 1.52–3.88; P trend<0.001) higher risk
of HF death (Table 3). The corresponding result for tertiles
of processed red meat consumption was HR 1.58 (95% CI,

1.16–2.55), comparing the highest (≥49.8 g/d) with the lowest tertile (<27.9 g/d). In the dose–response analysis, the risk
of HF mortality increased statistically significantly by 38%

Table 3. Hazard Ratios (95% Confidence Intervals) of Heart Failure Mortality by Categories of Unprocessed,
Processed, and Total Red Meat Consumption in 37 035 Swedish Men, 1998 to 2011
Categories
Unprocessed red meat, g/d (median)
 Person-years

P for Trend

<25.0 (17.0)

25.0–49.9

50.0–74.9

45 174

165 112

117 870

64

 Age-adjusted

1.00

1.10 (0.79–1.51)

1.14 (0.82–1.58)

0.86 (0.54–1.37)

0.14

 Multivariable model*,†

1.00

1.14 (0.81–1.60)

1.20 (0.85–1.71)

0.77 (0.47–1.27)

0.40

<25.0 (15.5)

25.0–49.9

50.0–74.9

 Person-years

133 561

217 360

83 790

 No. of cases

90

106

43

 Age-adjusted

1.00

1.11 (0.83–1.47)

1.27 (0.89–1.83)

2.26 (1.46–3.48)

<0.001

 Multivariable model*,†

1.00

1.22 (0.91–1.63)

1.42 (0.97–2.07)

2.43 (1.52–3.88)

<0.001

Total red meat, g/d (median)

82

147 671

 No. of cases

Processed red meat, g/d (median)

93

≥75.0 (83.2)
27

≥75.0 (89.7)
41 118
27

≥150 (175)

<50.0 (37.2)

50.0–99.9

100–149.9

 Person-years

60 852

193 228

170 334

 No. of cases

56

132

58

 Age-adjusted

1.00

0.97 (0.71–1.33)

1.04 (0.72–1.51)

1.28 (0.76–2.13)

0.003

 Multivariable model*

1.00

1.07 (0.77–1.48)

1.19 (0.80–1.78)

1.30 (0.75–2.27)

0.003

51 415
20

*Adjusted for age (continuous), education (less than high school, high school, or university), smoking status and pack-years of smoking (never; past
<20, 20–39, or ≥40 pack-years; or current <20, 20–39, or ≥40 pack-years), body mass index (<20, 20–24.9, 25–29.9, or ≥30 kg/m2), total physical
activity (quintiles, measured as metabolic equivalents), aspirin use (yes or no), supplement use (yes or no), family history of myocardial infarction at
<60 y (yes or no), and intake of energy (kcal/d, quintiles) and consumption of alcohol, whole grain products, fruit, vegetable, and fish (g/d, quintiles).
†Unprocessed red meat and processed meat were included in the same multivariable model.

Downloaded from http://circheartfailure.ahajournals.org/ at Inova Fairfax Hospital Library on May 5, 2016

556  Circ Heart Fail  July 2014
(95% CI, 17%–63%) for each 50-g/d increment in processed
meat consumption. There was no association between unprocessed meat consumption and risk of death caused by HF.
After including history of hypertension, high cholesterol, and
diabetes mellitus in the models, the results did not change
essentially: HR 2.34 (95% CI, 1.46–3.74) for processed red
meat consumption and HR 0.80 (95% CI, 0.49–1.31) for
unprocessed meat consumption.
In additional analyses, we addressed whether survival
after acute myocardial infarction affected our results. During
follow-up, 3493 cases of acute myocardial infarction were
registered in the study cohort. Among them, 486 incident of
HF (16.8% of all incidents) were diagnosed after acute myocardial infarction. In this subgroup analysis, the association
of processed red meat consumption with HF incidence was
materially not changed for the highest (≥75 g/d) versus the
lowest category (<25 g/d): HR 1.27 (95% CI, 0.89–1.83).

Discussion
In this population-based prospective study of men, consumption of processed red meat, but not unprocessed red meat,
was associated with an increased risk of HF. For each 50-g
increase in daily consumption of processed meat, the risk of
HF incidence increased statistically significantly by 8% and
the risk of HF mortality by 38%.
To the best of our knowledge, there are no studies of HF
incidence and HF mortality in relation to consumption of processed and unprocessed red meat separately. Two previous
studies have examined the association between total red meat
consumption and HF incidence.3,9 Results from our study for
total red meat consumption are consistent with those from the
Physicians’ Health Study.9 In that cohort, men in the highest
quintile of total red meat consumption compared with those in
the lowest quintile had a statistically significant 24% higher
risk of HF incidence.9 The results from the Atherosclerosis
Risk in Communities did, however, not indicate any association between total red meat intake and HF hospitalization (HR
1.07; 95% CI, 0.97–1.17).3
The potential adverse effect of processed red meat on
HF may be a result of sodium content and food additives. Generally, processed meat contains high amounts of
sodium, which may increase HF risk through its effect on
blood pressure. A recent published review of studies assessing the effects of sodium restriction in HF indicates that the
low-sodium diet suggested for the general population would
also improve outcomes in HF patients.14 However, according to results, recently published review of 6 randomized trials, in patients with systolic HF, a low-sodium diet (1.8 g/d)
compared with those with normal sodium diet (2.8 g/d) had
a higher risk of all-cause mortality, sudden death, death due
to HF, and HF readmissions.15 During the manufacturing process of red meat, high amounts of food additives are added.
Nitrites are frequently used in the preservation of processed
meat (cured meats) and have been suggested to affect the risk
of HF, but results are inconsistent—recent review articles
highlighted that total dietary nitrite and nitrate may have
cardiovascular protective properties16 by hypotensive, antiplatelet, and cytoprotective effects.17 In contrast, some studies
indicated that high concentration of nitrites in diet is related

to endothelial dysfunction and impaired insulin response in
adults.18 Phosphate-containing food additives can promote HF
by impairment of the calcium phosphate metabolism. Among
coronary heart disease patients, higher levels of serum phosphate were associated with increased risk of new HF and coronary heart disease events compared with participants with
lower levels.19 Also among ambulatory HF patients, serum
phosphate level, even within the normal range, was associated with the disease severity, death from any cause, or heart
transplantation.20
Moreover, smoked processed meat products and grilled
meat are a source of polycyclic aromatic hydrocarbons.
Results from a US population indicate that compared with
the lowest tertile of urinary excretion of polycyclic aromatic
hydrocarbon metabolites such as 2-hydroxyphennathrene
(2-PHEN) and 2-hydroxyfluorene (2-FLUO), those in the
highest tertile had a 45% (95% CI, 1%–107%; P trend=0.04)
and 31% (95% CI, –3% to 76%; P trend=0.07) higher risk of
CVD, respectively.21
Major strengths of the present study are the populationbased and prospective design, detailed information on diet,
and the nearly complete follow-up of study participants
through linkage with various population-based registries in
Sweden. In addition, this study included a large number of HF
incidence, thus providing high statistical power in the analysis. The extensive data on potential risk factors for HF allowed
extensive adjustment for confounders; however, our study was
limited by the lack of information on use of β-blockers, statins,
or other cardiovascular drugs. Although the FFQ used in this
study had a relatively high validity for intake of macronutrients and micronutrients, it was based on rather limited number
of questions on each specific food group, thus some misclassification of total, processed, and unprocessed red meat consumption was inevitable. Because of the prospective design,
any misclassification of processed and unprocessed red meat
consumption would be nondifferential and would most likely
have attenuated rather than exaggerated the true associations.
However, possible explanations for the lack of association
observed between unprocessed red meat and HF are that the
consumption was not high enough or that the range was too
narrow to provide a sufficient exposure gradient. Assuming
100 g of unprocessed meat/serving, the number of servings
varied from 1/week in the lowest to only 6/week in the highest
category.
In conclusion, findings from this prospective cohort study
of men with low to moderate red meat consumption indicate
that high consumption of processed meat, but not unprocessed red meat, may increase the risk of HF. However,
the observed associations merit further investigation. These
results, if confirmed, are in accordance with the previously
reported positive associations between processed red meat
consumption and risk of other CVD and cancer and provide
further support to the recommendation to limit consumption
of processed red meat.
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Clinical Perspective
As epidemiological studies of red meat consumption in relation to risk of heart failure (HF) are scarce, we examined the
associations of unprocessed and processed red meat consumption with HF incidence and mortality in men. The populationbased prospective Cohort of Swedish Men included >37 000 men with no history of HF, ischemic heart disease, or cancer at
baseline. Meat consumption was assessed with a self-administered questionnaire in 1997, and incident HF evaluated over a
mean follow-up of 11.8 years. Consumption of processed meat was associated with risk of HF. Men who consumed ≥75 g/d
processed meat compared with those who consumed <25 g/d had a 1.28 (95% confidence interval, 1.10–1.48) higher risk of
HF incidence and 2.43 (95% confidence interval, 1.52–3.88) higher risk of HF mortality. The consumption of unprocessed
meat was not associated with increased risk of incidence of HF or mortality from HF. These results, if confirmed, are in
accordance with the previously reported positive associations between processed red meat consumption and risk of other
cardiovascular diseases and cancer and provide further support to the recommendation to limit consumption of processed
red meat.
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SUPPLEMENTAL MATERIAL
Personal national registration number

–

LIFE HABITS AND HEALTH AMONG MEN
Please use a biro/pen with blue or black ink.
Answer this way:

Make a small cross in the small boxes
Write clear numbers in the big boxes.

WEIGHT
1. How much did you weigh at birth?
Less than
1500 grams

15002499

25003999

PHYSICAL ACTIVITY AND EXERCISE

40004999

Over
5000

Don’t
know

11. Mark your level of physical activity at different
ages:
Work/occupation

15 yrs 30 yrs 50 yrs this yr

Mostly sitting down
Sitting down half the time

2. Were you born more than a month too early?

Mostly standing up

Yes

No

Mostly walking, min. lifting/carrying

3. Are you a twin?

Yes

No

Mostly walking, sig. lifting /carrying

Heavy manual labour

4. How was your figure at the age of 10 years?

Walking/cycling

15 yrs 30 yrs 50 yrs this yr

Hardly ever
Less than 20 min/day
20-40 minutes/day
40-60 minutes/day

10 years

1-1,5 hours/day

5. How tall were you at the age of 20?

cm

More than 1,5 hours/day

Home/householdwork
6. How much did you weigh at (in kilos):
20 yrs

30 yrs

40 yrs

15 yrs 30 yrs 50 yrs this yr

Less than 1 hour/day
1-2 hours/day

50 yrs

3-4 hours/day
60 yrs

70 yrs

80 yrs

Weight now

5-6 hours/day
7-8 hours/day
More than 8 hours/day

7. What are your measures around waist and hips?
Waist

cm

Hips

Cm

Leisure time
Reading/watching TV

15 yrs 30 yrs 50 yrs this yr

Less than 1 hour/day

8. What is your shoe size

1-2 hours/day

collar size

9. Have you ever in your life lost 5 kg or more in less
than 1 year? If yes, why?
No, never
Yes, after pregnancy
Yes, due to dieting

times, Illness

times

more active

times, Other

times

3-4 hours/day
5-6 hours/day
More than 6 hours/day

Exercise (excluding walking/cycling)
Less than 1 hour/week
1 hour/week
2-3 hours/week

10. If you ever dieted, what methods did you use?
Weight watchers

Less fat

Fasting

Fibre tablets

Dieting powder
e.g. Nutrilett

Medicines
e.g. Obesedyl

Other

4-5 hours/week
More than 5 hours/week

12. How many hours in 24 hours do you usually...
Sleep

hours/
24 hours

Sit/lie down

hours/
24 hours

DIETARY HABITS IN THE LAST YEAR
13. How much do you drink/eat of the following:

17. On average, how often do you eat the following?
Mark only one cross on each line.
Times per month

1 glass=2 dl

Per day or

Per week

CEREALS

... day

0 1-3 1-2 3-4 5-6 1

2 3+

Oatmeal porridge
Other porridge/gruel
Cereals/müesli
Spaghetti/macaroni

Milk, skimmed (<0,5% fat)

Glass/d

glass/w

Milk, semi-skimmed (1,5% fat)

Glass/d

glass/w

Milk, whole (3% fat)

glass/d

glass/w

Sour milk/yogh, low-fat (<0.5%)

glass/d

glass/w

Sour milk/yoghurt

glass/d

glass/w

Soft drinks/soda

glass/d

glass/w

Beer, 2,25% alc.

glass/d

glass/w

Minced meat (meatballs,
hamburger, mincemeat sauce)

Tea

cups/d

cups/w

Pork (steak/casserole)

Coffee

cups/d

cups/w

Beef/veal (steak/casserole)

Sugar/honey

Teasp.
lumps/d

Teasp.
lumps/d

Cheese

Slices/d

slices/w

Cheese, reduced fat

Slices/d

slices/w

Cottage cheese

Tablespoons

TableSpoons

Crispbread

Slices/d

slices/w

White bread/loaf

Slices/d

slices/w

Granary/wholemeal bread

Slices/d

slices/w

Pancakes/crepes
Pizza
Rice
Wheat or oat bran
Times per month

MEAT
1 cup=1,5 dl

... week

... week

... day

0 1-3 1-2 3-4 5-6 1

2 3+

Sausage (fried/grilled/boiled)

14. How many slices of bread with butter/margarine
do you usually eat per day or per week?
Slices/day

slices/week

15. How much butter/margarine do you usually
spread on your bread?
Fairly thick

Thinly

Very thin

None at all

16. What types of fat do you usually use?
HomeSandmade
wiches dressing
Butter (80% fat)
Bregott (50% butter/50% marg)

Margarine spread (80% fat)
Margarine spread (40% fat)
Margarine (80% fat)
Olive oil
Rapeseed/canola oil
Cooking oil (corn, sunflower, soy)

Liquid margarine
I do not use any type of fat

Blood pudding/sausage
Liver/kidney
Liver paté
Cold cuts: meat/sausage

Times per month
... week
... day
POULTRY/FISH/EGG 0 1-3 1-2 3-4 5-6 1 2 3+
Chicken/other poultry
Herring/mackerel
Salmon/whitefish/red
char
Cod/saithe/fish fingers
Caviar
Shellfish (shrimp/crayfish)

Eggs/omelette
Time per month
... week
... day
POTATOES ETC
0 1-3 1-2 3-4 5-6 1 2 3+
Boiled potatoes
Fried potatoes
French fries
Carrots
Beetroots
Time per month

VEGETABLES
For
cooking

Lettuce/iceberg lettuce
Cabbage (white, red, Chinese)

Cauliflower
Broccoli/brussels sprouts

Tomato/tomato juice
Peppers
Spinach
Green peas
Onion/leek
Garlic
Mixed vegetables
Pea soup/beans/lentils

... week

... day

0 1-3 1-2 3-4 5-6 1

2 3+

Soy bean products
Times per month

FRUITS/BERRIES

... week

... day

0 1-3 1-2 3-4 5-6 1

Orange/citrus fruits

22. Do you take vitamin, mineral or other supplements?

Orange/grapefruit juice
Apple/pear
Banana

Yes, regularly

CAKES/SWEETS ETC.

Multivitamins

... week

... day

0 1-3 1-2 3-4 5-6 1

2 3+

Buns and cakes
Biscuits/wafers
Pastries
Chocolate

yr

Vitamin C

tablets
per week
”

Vitamin E

”

yr

Vitamin B6

”

yr

Calcium

”

yr

Fish oil

capsules
per week

yr

yr

23. Which of the following do you usually take?

Sweets (not chocolate)
Ice cream
Chips/popcorn/cheese puffs

Nuts/almonds
Light
Light
Light

Enomdan

Vitamineral

Vitaplex

Omnibionta

Ginseng

Vit B-complex

Selenium

Folic Acid

Gerimax

Beta-carotene

Q10

Oxigard

Protector

Magnesium

Zinc

Chromium

Esbericum

Hyperiforce

Echinacea

Garlic tablets

Cernitol
Ginseng

Curbicin
Other

HEALTH
24. How would you describe your general health?

Ketchup

Very good

18. On average, how often do you eat fried food?
Rarely
Sausage/steak/pork chop
Fried in a pan
Fish fried in a pan

”
”

Gravy/meat-juice

”

”

19. What degree of browning do these courses
usually have?
Light brown
Dark brown

Brown
Charred

20. How often do you drink alcohol?
I have never had alcohol
I stopped drinking alcohol at the age of

Good

Neither good/ nor bad

Bad

yrs

Times per month
... week
... day
I usually drink
Never 0-1 2-3 1-2 3-4 5-6 1 2 3+

25. Have you had any of the following diseases?
High blood pressure

yr

High cholesterol

yr 19

Blood clot (deep) in the leg

yr 19

Angina

yr

Myocardial infarction

yr 19

Stroke

yr 19

Diabetes

yr 19

Fracture of the wrist/vertebra/femur

yr 19

Kidney stone

yr 19

Gallstone

yr 19

Surgery of cataract

yr

Urinary problems

yr 19

26. Has any of your parents or siblings had:

Beer 2,8% alc
Beer 4,5% alc
Wine
Wine >18% alc.
Spirits 40% alc.

Colon cancer

21. How much do you drink on each occasion?

Heart attack

No

Yes, Mother

Father

Siblings

How many

Prostate cancer
Other cancer
cl

Wine

cl

Spirits

Very bad

State what year you had the first diagnosis

times/mon

Chicken/fillet/casserole
Fried in a pan
Grilled/oven roasted chicken

Beer

No
since when?

Yes, sometimes

If yes, how much and

Berries (fresh or frozen)
Other fruits
Jam/marmalade/sauce
Fruit fool/fruit soup
Times per month

Salad dressing
Mayonnaise
Crème fraîche
Cream

DIETARY SUPPLEMENTS

2 3+

cl

1 can of beer=33/50 cl, bottle of wine/spirits=75 cl, 1 dl=10

Before 60 years old

Don’t know

27. These questions concern urination over the past month.
Never

Less than Less than About
every every other

Almost

5th time

time

More than
half of
half of

the time

the time

never

How often have you had the feeling of not being able to empty the bladder?
How often have you had to urinate within 2 hours after previous visits to the toilet?

How often is urination not in a continuous flow?
How often is it hard to hold in urination?
How often do you have a weak urine stream?
How often must you apply pressure to urinate?
Never

1 time

2 times

3 times

4 times

5+

28. How often do you normally go to the toilet each night?
Very Good Acceptable
good

29. If you had to live with the way you urinate
as you do today, how would that feel?
MEDICINE, SMOKING ETC.

Yes

In the countryside

No

Yes, now

cures

Yes

yr

Yes, in total

31. Have you taken medicine for prostate problems?

children before me

38. What education/schools have you gone to?
Compulsory school
Junior secondary school

University/college

Vocational/Boys’ school

Other training

Single

Yes, Proscar
from

Yes: Peripress, Alfadil, Xatral, Hytrinex, Sinalfa
years old, total

yrs

32. Have you smoked cigarettes regularly at some
time?
No, I have never smoked cigarettes
Yes, I started smoking when I was
still smoking

yrs

stopped smoking for

Number of cigarettes per day at each age
31-40 yr

41-50 yr

Married/living with partner

Divorced

Widower

yrs 40. What is your current employment status?
Full-time
Part-time
Unemployed

Yrs of age, in total

from

Secondary school

39. What is your current marital status?

No

21-30 yr

Brothers

She had

Cortisone in inhalation form (t.ex. Pulmicort, Becotide, Flutide)

15-20 yr

In a small town/community

tabl/wk, from yr 19

Cortisone tablets

No

In a medium-sized city

37. How many siblings were born to your mother
before you?

tabl/wk, from yr 19

Yes

In a big city/suburb

Sisters

Medication for sleeping disorders
No

Terrible

36. How many whole/half siblings do you have?

tabl/wk, from yr 19

Para-acetylaminophenol (ex. Alvedon, Panodil, Citadon,
Curadon, Distalgesic, Lemsip, Panocod, Reliv)
No

Very
bad

35. Where did you grow up?

Aspirin (ex. Magnecyl, Bamyl, Dispril, Aspirin,
Alka-Seltzer, Treo, Albyl, Bamycor, Trombyl)
Yes

Fairly
bad

OTHER QUESTIONS

30. Have you used any of the following medicines?
If yes, how much and how long?

No

Neither
good or
bad

51-60 yr

This year

Studying

Disability

Retired

It is good if you can go through and check that the
questions are answered as fully as possible.

Would you like to help further research by providing a
blood sample for future genetic studies of protective
factors?
Yes
No
yrs
Would you allow researchers - if you become ill - to study
cells in tissue samples taken during routine diagnostic or
Yes
No
treatment?

Can we call you if we need to ask further questions?
Yes

33. Do you use snuff or smoke a pipe regularly?
No
Yes, I have used snuff
Yes, I have smoked a pipe.

Your phone nr

Times/week

Area code

34. How often do you feel very angry?
Times/day

No

Seldom

Never

THANK YOU FOR YOUR PARTICIPATION !

