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Abstract

Background: The effect of dietary salt intake on important plagion outcomes such as
mortality is controversial. The aim of this studgswo examine the association between the
dietary habit of adding salt to food and mortaiityolder men.

Design, participants, setting and measurements: A risk factor questionnaire which contained
a question about the dietary habit of adding saibdd was completed by 11742 community
recruited older men between 1996 and 1999. Theweee followed by means of the
Western Australia Data Linkage System until Noven8f¥' 2010. Deaths due to
cardiovascular diseases and cancers were identiied) ICD-10 codes in the ranges 100-199
and C00-D48, respectively. The association betweefrequencies of adding salt to food
and mortality was assessed using Kaplan Meier agggrand Cox proportional hazard
analysis.

Results: Median follow-up for survivors was 13.1 years @ari1.8-14.6 years). A total of
5399 deaths occurred of which the primary causistezgd was cancer and cardiovascular
disease in 1962 (36.3%) and 1835 (34.0%) men, c&sply. The reported frequency of
adding salt to food was strongly positively assdavith all-cause (p<0.001), cancer-related
(p<0.001) but not cardiovascular-related (p=0.6486}tality. Men reporting adding salt to
their food always had a 1.12-fold (95% CI 1.05-1)2€0.001) and a 1.20-fold (95% CI 1.07-
1.34, p=0.001) increased risk of all-cause andearalated mortality, respectively, after
adjusting for other risk factors. Men reporting imgdsalt to their food sometimes had a 1.17-
fold (95% CI 1.05-1.30, p=0.004) increased riskancer-related mortality after adjusting for
other risk factors.

Conclusion: A history of adding salt to food is associatedwittcreased cancer-related

mortality in older men.
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Introduction

Good evidence suggests that high salt intake tceged with hypertension and current
clinical guidelines and public health policies necoend low salt intake [1-4]. Despite these
recommendations the evidence that reducing disttyntake decreases mortality is limited
and sodium is accepted to be an essential extuéaredation required to maintain
hydroelectric balance [5-13]. Findings from a numifestudies have associated low salt
intake with increased mortality [5-11]. High saltake has also associated with increased
mortality [12, 13]. The previous studies have Ime¢n focused on community recruited older
men or assessed reported salt added to food whah aspect easier to assess in community
samples. The aim of the current study was to exaihie association of the dietary habit of
adding salt to food with mortality in a large cohef older men recruited as part of a

community screening study.

M ethods

Sudy population: The Health in Men Study (HIMS) developed from pylation-based
randomized trial of screening for abdominal acatieurysm (AAA) conducted in Perth,
Western Australia between 1996 and 1999 which kas previously described in detail [14,
15]. Ethics approval for the study was provided by TévErsity of Western Australia
Ethics Committee (Project numbers RA/4/1/5765) alhdhen provided written informed

consent.

Assessment of recruited men: Each man was invited to complete a questionnasessing
aspects of history and lifestyle relevant to AAAdarardiovascular disease including:
smoking history; history of diagnosis of high blomessure, angina, myocardial infarction,

stroke, diabetes and high cholesterol; histortyezdtment for high blood pressure, angina,



53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

This version of the paper was accepted for publication in the Journal of Health, Nutrition and Ageing
on 08/11/2014

diabetes and high cholesterol; frequency of eatiegt £6 times/week, 3-5/week, 1—
2/week, <1/week or never); frequency of eating {ish times/week, 3—-5/week, 1-2/week,
<1/week or never); and hours of non-vigorous eser¢nones?2 hours/ week, >2-4 hours/
week, >4-6 hours/ week or >6 hours/ week). Salttenidto food was assessed with the
following question ‘Do you add salt to your foodfth three possible answers: (a) rarely or
never, (b) sometimes, (c) almost always or alwayaist and hip circumference were
measured in accordance with guidelines of the matgwnal Society for the Advancement of
Kinanthropometry [16] Body mass index was calculated as weight in kilogralivided by
height in meters squared as previously describéd [Lhe greatest transverse and antero-
posterior diameter of the infra-renal aorta wassuead using a Toshiba Capasee ultrasound
machine with a 3.75 MHz probe (Toshiba AustraliartN Ryde, NSW). Assessment of
intraobserver and interobserver reproducibilitaartic diameter measurement was carried
out every 4 months on 10 randomly selected subjastpreviously reported [17]. No
significant differences were found between observeéth 95% of measurement differences

being <3 mm [17]. An AAA was defined by infra-reradrtic diameter30mm.

Follow-up and outcome assessment: All men were followed from the time of recruitment
until 30" November 2010 by means of the Western Australia Dimkage System. Deaths
due to cardiovascular diseases and cancers werttfiei@ from the Death Registry using
ICD-10 codes in the ranges 100-199 and C0O0-D4&eetively, as previously described [18].
The validity of data within the Western Australiaked Death Registry has been previously

assessed and found to be good [14].

Satistical analyses. All analyses were performed using IBM SSPS Siasistersion 22 (St.

Leonards, New South Wales, Australia), and theipally available R software package.
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The association of reported salt added to food alitcause, cancer-related and
cardiovascular-related mortality was assessed u&pdan Meier estimates and Cox
proportional hazard analysis. For these analysestha were still alive were censored at the
time of the data linkage. For the cause specifatfdanalyses all men were included and men
who died of causes unrelated to the outcome ofastavere censored at the date of their
death. Initially univariate Cox proportional hazamhlysis was performed to assess the
association of individual risk factors with: i) @huse, ii) or cancer-related mortality.
Subsequently the association of reported salt atidfmbd with all-cause mortality was
adjusted for age (per 5 years), past treatmertyipertension, past treatment for angina, past
history of myocardial infarction, past history dfake, past treatment for diabetes, ever
smoking, waist to hip ratio), frequency of eatimghf frequency of non-vigorous exercise and
AAA presence, based on significant associatiorth®tisk with all-cause mortality

following univariate Cox regression. Similarly, tassociation of reported salt added to food
with cancer-related mortality was adjusted for gmgr 5 years), past treatment for
dyslipidaemia, ever smoking, waist to hip ratiogpanass index, frequency of eating meat,
frequency of non-vigorous exercise and AAA presefite proportional hazards assumption
was assessed for models predicting all-cause @ecarlating mortality. In order to fulfil the
proportional hazards assumption during multivaratalyses, participants were re-
categorised into groups with waist to hip ratio®®&-1.02, and >1.02. Similarly, participants

were re-categorised into groups with BMI of 20-30;49 and >40.

Cumulative mortality was compared between men weported adding salt to their food

never, sometimes or always using log rank test.
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Results

Characteristics of the included men

Risk factors for the 11742 men reporting the fregpres of adding salt to food at the time of
recruitment have been previously published [29].

Median follow-up for survivors was 13.1 years (rarid..8-14.6 years). A total of 5399
deaths occurred during follow-up of which the pngneause registered was cancer and
cardiovascular disease in 1962 (36.3%) and 183B¢38yimen, respectively. The types of
cancer registered as the primary cause of dealidied those of respiratory tract (n=503),
gastro-intestinal tract (n=473), urogenital (h=3®matological (h=237) and miscellaneous
(including skin, soft tissue, muscle, skeletalimréhyroid, multiple sites and unknown site;
n=376) origins. The all-cause mortality rates wE3e?, 32.3 and 45.1% at 5, 10 and 13 years,
respectively. The cancer-related mortality ratesevie7, 13.9 and 19.3% at 5, 10 and 13
years, respectively. The cardiovascular diseasgeeimortality rates were 5.0, 12.5 and

18.3% at 5, 10 and 13 years, respectively.

Association of reported frequencies of adding salt to food with mortality

Figures 1-3 illustrate the relationship betweerorgga frequencies of adding salt to food and
subsequent all-cause, cancer-related and cardigieaselated mortalities. Reported
frequencies of adding salt to food was stronglyitpasy associated with all-cause (Figure 1;
p<0.001), cancer-related (Figure 2; p<0.001) baittaodiovascular-related (Figure 3;
p=0.649) mortality. Men reporting the addition aft¢o food never, sometimes or always
had a cumulative incidence of all-cause mortalft4® 3, 45.0 and 47.6% at 13 years,
respectively. Men reporting the addition of salfdod never, sometimes or always had a
cumulative incidence of cancer-related mortalityt 619, 20.2 and 21.3% at 13 years,

respectively. Men reporting the addition of salfdod never, sometimes or always had a
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cumulative incidence of cardiovascular diseasetedlanortality of 18.5, 18.1 and 18.1% at

13 years, respectively.

Creating multivariate models to predict all-cause and cancer-related mortality

In order to further assess the association of teddrequencies of adding salt to food with
mortality univariate Cox proportional hazard ratiesre calculated to assess the association
of baseline risk factors with all-cause and cametated mortality (Table 1). Risk factors
showing significant associations with each outcemeunivariate regression were included
as covariates in multivariable Cox proportionaldrads models to assess the impact of salt
consumption on all-cause and cancer-related miyrdi appropriate. Ten men with
incomplete risk factor data were excluded from maliate analysis (n for multivariable

analyses = 11732).

Diagnostic statistics demonstrated that the muitde Cox regression model assessing the
relationship of salt consumption with all-cause taliy did not conform with the

proportional hazards assumption. To correct tieigesal variables (previous history of
diabetes, ever smoking and frequency of non-vigpexercise) were stratified prior to
entering the model (Table 2). After adjusting fotgntial confounders, men who reported
that they always added salt to their foods had.a-fold (95% CI 1.05-1.20 p<0.001)
increased risk of all-cause mortality comparechtis€ who never added salt to their food
(Table 2). No significant difference in all-causemality was noted for men who sometimes

added salt to their food.

The model assessing the association of salt corteumpith cancer-related mortality

conformed to the proportional hazards assumptiars,tno further data manipulations were

10
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performed. Men who reported sometimes or alwaysgdshlt to their food had significantly
increased risk of cancer-related mortality (hazaatie: 1.16 (95% CI 1.04-1.29), and 1.20

(95% CI 1.07-1.34) respectively), compared to theke never added salt (Table 3).

Discussion

The current study examined the incidence of maytaiia group of community recruited
older men over a long follow-up of approximatelyyidars. Approximately 70% of deaths
were secondary to cardiovascular and cancer-retateses in keeping with the accepted
main causes of mortality in Western communitiese fain finding from this study was that
always adding salt to food was associated withe@eed all-cause and cancer-related
mortality in older men. The reliability of this a&sation is supported by the large number of
men examined (11742), the long follow-up and thestthent for potential confounding risk
factors. Furthermore the validity of the data ipmarted by the expected associated of age,

cardiovascular risk factors and past history ofliaascular disease with mortality.

Randomized controlled trials suggest that limitsadf intake can reduce resting systolic
blood pressure by approximately 3-4 mmHg duringtstesm follow-up [2, 21]. Randomized
trials have however failed to demonstrate conviglgitthat limiting dietary salt intake
reduces cardiovascular events or mortality possibjause these studies have been under
powered[22]. Restricting sodium intake has also been assmt with some detrimental
effects in experimental studies such as activaifahe renin-angiotensin system [23, 24].

Thus the value of dietary salt restriction in impng health is currently controversial [1, 25].

11
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A number of prospective studies have examined skeaation of measures of dietary salt
intake, such as dietary questionnaires or 24 hodius excretion with mortality with
conflicting results [5-13, 26-30].. Three commurbigsed studies have associated high salt
intake with increased cardiovascular disease okstrelated mortality in Japan and Europe
[12, 14, 26]. In contrast community based studiethe USA and Europe have associated low
salt intake with increased mortality [5, 9, 11]rfhermore studies in patients with diabetes
and renal failure have also associated low sakatvith increased mortality [7, 8, 10].
Some studies have suggested that the associatwadiesalt intake and cardiovascular
death is J-shaped with subjects with low and hahisn excretion having increased
mortality[6] . The current study is one of the kst studies to assess the association of
adding salt to food with mortality and of note indéd follow-up for over ten years. While
adding salt to food was assessed by a simple quetiis approach was a very practical way
of assessing a large population of older men.dtss possibly a more practical way of
advising patients on dietary behavior in that wekkxd at the specific practice of adding salt
to food rather than measures of total salt intBle#a using this approach is also relevant to
advising older subjects who may find it very difficto gauge accurate estimates of sodium
intake. Overall we found no association betweepntepl frequency of adding salt to food

and cardiovascular mortality.

There are a number of possible reasons for thirfin It is possible that high dietary salt
intake while predisposing to higher blood pressarde short term may stimulate other
mechanisms in the longer term which correct blo@$gure. In support of this theory we
previously found no association between reporteguencies of adding salt to food and
resting blood pressure [20][19]. Most of the triel@mining the effect of modifying salt

intake on blood pressure have follow-up limitedvieeks [2, 21]. It is also possible that a

12



202

203

204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

This version of the paper was accepted for publication in the Journal of Health, Nutrition and Ageing
on 08/11/2014

single assessment of the frequency of addinga#dtad may not be reflective of dietary
behavior over a prolonged follow-up period, and ttange in salt consumption during the
period of follow-up might not have been capturekdede considerations may have
complicated our assessment of the associatiorpofted frequencies of adding salt to food
with mortality although we adjusted our analysescirdiovascular risk factors and past

history of cardiovascular disease.

The association between dietary salt intake anderarelated mortality has been relatively
little studied [27-30]. High dietary salt intakeshdeen positively associated with mortality
from stomach cancer in Japanese, Chinese and Eurguogulations [26-29]. In the current
study men reporting adding salt to their food alsvegd a 1.22-fold increased incidence of
cancer-related mortality. This association remaimiéer adjusting for other risk factors that
we examined. This finding is in line with experint@rand epidemiology data suggesting the
role of salt in promoting some cancers such asthathin the gastro-intestinal tract [31, 32].
As expected in a cohort of older men the reportatter types in this series included not only
gastro-intestinal but also respiratory, urogenhaiatological and those from other sites.
Thus it is possible that the behavior of adding alavays to food may promote cancers at

sites other than the gastro-intestinal tract alifimotinis requires more specific assessment.

A number of possible limitations of this study shibbe considered including measurement
error, reverse causality and residual confoundfingtly, our assessment of salt added to
food was limited to a simple but practical quesiiowhich we asked whether salt was added
to food never or rarely, sometimes, almost alwayaslways. More sophisticated assessment
methods, such as measured of 24-hour urinary soekametion, were not used. This

approach may have introduced measurement erisrhéiwever accepted that even

13
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biochemical methods of estimating salt intake grenato measurement error and self-
reported dietary intake of salt has been founceteeflective of 24 hour urinary sodium
excretion, suggesting that self-report is a valehsure of salt intake[33]. Secondly, we only
examined salt added to food on one occasion rétharrepeated assessments which would
have been ideal. Thirdly, this study is a prospedibngitudinal human association study. It
is not possible to definitively conclude that tles@ciation between always adding salt to
food and mortality is causative. The direct rolesalt in mortality could only be established
by a randomized controlled trial of at risk indivals in which the effect of administering
different amounts of salt was compared. Based tafdam the current study such a trial
would require a large number of subjects and exéridllow-up in order to assess the
efficacy of salt restriction in limiting mortalityzourthly, we may have failed to adjust for
some confounding factors. The current study inaluaiéarge number of men and used
adjustment for recognized confounding factors saghge, hypertension, high cholesterol,
coronary heart disease and stroke. It is posdilaleather confounding factors which we were

not able to assess, such as fruit and vegetalalkenmay have contributed to our finding.

In conclusion the current study suggests that daétian of salt to food always is associated
with increased mortality in older men through tihemotion of cancer-related deaths. This

information supports the concept that dietary addtition to food should be limited.

Acknowledgements
The authors thank the men who contributed to thaltHen Men Study. We thank the Data
Linkage Unit, Health Department of WA, for theiisagance. All individuals who contributed

significantly to this study have been listed aars.

14



251

252

253

254

255

256

257

258

259

260

This version of the paper was accepted for publication in the Journal of Health, Nutrition and Ageing
on 08/11/2014

Conflict of interest: The authors received grant funding which assigtigidl the completion of
this work as listed in the funding section on tiike fpage. No other conflicts of interest are
disclosed.

Author roles:

Study design: JG; Data collection: GJH, BBY, LF,NPBata analysis: JG, JVM, REJ KM,;
Data interpretation: All authors; drafting of maarpt: JG; Critical revision of manuscript:
All authors.

Soonsorsrole: The funding bodies had no role in the design, odthdata collection, analysis

and preparation of this report.

15



This version of the paper was accepted for publication in the Journal of Health, Nutrition and Ageing on
08/11/2014
References

1. Kotchen TA, Cowley AW Jr, Frohlich ED. Salt iedith and disease--a delicate balance. N Engl|
J Med. 2013;368:1229-37.

2. He FJ, Li J, Macgregor GA. Effect of longer temmdest salt reduction on blood pressure:
Cochrane systematic review and meta-analysis aforamsed trials. BMJ. 2013;346:f1325.

3. Strazzullo P, D'Elia L, Kandala NB, et al. Satake, stroke, and cardiovascular disease: meta-
analysis of prospective studies. BMJ. 2009;339:3456

4. Whelton PK, Appel LJ, Sacco RL, et al. Sodiutnopld pressure, and cardiovascular disease:
further evidence supporting the American Heart Aggn sodium reduction recommendations.
Circulation. 2012;126:2880-9.

5. Stolarz-Skrzypek K, Kuznetsova T, Thijs L, et Bluropean Project on Genes in Hypertension
(EPOGH) Investigators. Fatal and nonfatal outconmesgence of hypertension, and blood pressure
changes in relation to urinary sodium excretionM®\ 2011;305:1777-85.

6. O'Donnell MJ, Yusuf S, Mente A, et al. Urinandeum and potassium excretion and risk of
cardiovascular events. JAMA. 2011;306:2229-38.

7. Thomas MC, Moran J, Forsblom C, et al.; FinnBi&tudy Group. The association between
dietary sodium intake, ESRD, and all-cause moytatitpatients with type 1 diabetes. Diabetes
Care. 2011;34:861-6.

8. Ekinci El, Clarke S, Thomas MC, et al. Dietaajt $ntake and mortality in patients with type 2
diabetes. Diabetes Care. 2011;34:703-9.

9. Cohen HW, Hailpern SM, Fang J, et al. Sodiurakatand mortality in the NHANES I follow-
up study. Am J Med. 2006 ;119:275.e7-14.

10. Dong J, Li Y, Yang Z, et al. Low dietary sodiumtake increases the death risk in peritoneal
dialysis. Clin J Am Soc Nephrol. 2010;5:240-7.

11. Alderman MH, Cohen H, Madhavan S. Dietary sodintake and mortality: the National
Health and Nutrition Examination Survey (NHANESUancet. 1998;351:781-5.

16



This version of the paper was accepted for publication in the Journal of Health, Nutrition and Ageing on
08/11/2014
12. Tuomilehto J, Jousilahti P, Rastenyte D, etldhary sodium excretion and cardiovascular

mortality in Finland: a prospective study. Lan@€&01;357:848-51.

13. Nagata C, Takatsuka N, Shimizu N, et al. Soditake and risk of death from stroke in
Japanese men and women. Stroke. 2004;35:1543-7.

14. Norman PE, Jamrozik K, Lawrence-Brown MM, etRadpulation based randomised controlled
trial on impact of screening on mortality from abdpal aortic aneurysm. BMJ. 2004;329:1259.

15. Norman PE, Flicker L, Almeida OP, et al. CoHembfile: The Health In Men Study (HIMS). Int
J Epidemiol. 2009;38:48-52.

16. Golledge J, Clancy P, Jamrozik K, et al. Ofesitlipokines, and abdominal aortic aneurysm:
Health in Men study. Circulation. 2007;116:2275-9.

17. Norman P, Spencer CA, Lawrence-Brown MM, eCateactive protein levels and the expansion
of screen-detected abdominal aortic aneurysms im @iculation. 2004;110:862—6.

18. Golledge J, Clancy P, Hankey GJ, et al. Relatetween serum thrombospondin-2 and
cardiovascular mortality in older men screened dbdominal aortic aneurysm. Am J Cardiol.
2013;111:1800-4.

19. Golledge J, Hankey GJ, Yeap BB, Almeids OR;Keli L, Norman PEReported high salt intake
is associated with increased prevalence of abddraméc aneurysm and larger aortic diameter in
older men. Plos One. In press.

20. Aburto NJ, Ziolkovska A, Hooper L, et al. Effexf lower sodium intake on health: systematic
review and meta-analyses. BMJ. 2013;346:f1326.

21. Taylor RS, Ashton KE, Moxham T, et al. Redudetlary salt for the prevention of
cardiovascular disease. Cochrane Database SystB&Y,7:CD009217.

22. Tikellis C, Pickering RJ, Tsorotes D, et als@siation of dietary sodium intake with
atherogenesis in experimental diabetes and witli@ascular disease in patients with Type 1

diabetes. Clin Sci (Lond). 2013;124:617-26.

17



This version of the paper was accepted for publication in the Journal of Health, Nutrition and Ageing on
08/11/2014
23. Sealey JE, Alderman MH, Furberg CD, et al. Ramigiotensin system blockers may create

more risk than reward for sodium-depleted cardioutess patients with high plasma renin levels.
Am J Hypertens. 2013;26:727-38.

24. Stolarz-Skrzypek K, Liu Y, Thijs L, et al. Bldgressure, cardiovascular outcomes and sodium
intake, a critical review of the evidence. ActartHelg. 2012;67:403-10.

25. Tomonari T, Fukuda M, Miura T, et al. Is salike an independent risk factor of stroke
mortality? Demographic analysis by regions in Jagalam Soc Hypertens. 2011;5:456-62.

26. Murata A, Fujino Y, Pham TM, et al. Prospectiehort study evaluating the relationship
between salted food intake and gastrointestinat tancer mortality in Japan. Asia Pac J Clin Nutr.
2010;19:564-71.

27. Tsugane S, Akabane M, Inami T, et al. Urinaly excretion and stomach cancer mortality
among four Japanese populations. Cancer CausesoCd®91;2:165-8.

28. Lu JB, Qin YM. Correlation between high sataike and mortality rates for oesophageal and
gastric cancers in Henan Province, China. Int d&piol. 1987;16:171-6.

29. Joossens JV, Hill MJ, Elliott P, et al. Dietasft, nitrate and stomach cancer mortality in 24
countries. European Cancer Prevention (ECP) antNfRERSALT Cooperative Research Group.
Int J Epidemiol. 1996;25:494-504.

30. Gaddy JA, Radin JN, Loh JT, et al. High Diet8alt Intake Exacerbates Helicobacter pylori-
Induced Gastric Carcinogenesis. Infect Immun. 281:2258-67.

31. D'Elia L, Rossi G, Ippolito R, et al. Habitigllt intake and risk of gastric cancer: a meta-
analysis of prospective studies. Clin Nutr. 2012489-98.

32. Rhodes DG, Murayi T, Clemens JC, et al. The A®Dtomated Multiple-Pass Method

accurately assesses population sodium intakes. &hm Nutr. 2013;97:958-64.

18



This version of the paper was accepted for publication in the Journal of Health, Nutrition and Ageing on
08/11/2014
Figure Legends

Figure 1: Kaplan Meier curves showing the cumulative mastafiom all causes in relation to
reported frequencies of adding salt to food. Lirgsesent cumulative mortality for subjects grouped
by reported frequencies of adding salt to food. Blue line represents men reporting the addition of
salt to food never; the green line represents reparting the addition of salt to food sometimes] an
the brown line represents men reporting the addibibsalt to food always. Vertical lines represent

subjects censored at loss to follow-up.

Figure 2: Kaplan Meier curves showing the cumulative margdliom cancer in relation to reported
frequencies of adding salt to food. Lines represemhulative mortality for subjects grouped by
reported frequencies of adding salt to food. Thee tihe represents men reporting the addition lof sa
to food never; the green line represents men riggpttie addition of salt to food sometimes; and the
brown line represents men reporting the additiorsaif to food always. Vertical lines represent

subjects censored at loss to follow-up.

Figure 3: Kaplan Meier curves showing the cumulative mangetiom cardiovascular diseases in
relation to reported frequencies of adding safota. Lines represent cumulative mortality for
subjects grouped by reported frequencies of adslfigo food. The blue line represents men
reporting the addition of salt to food never; tmeem line represents men reporting the addition of
salt to food sometimes; and the brown line reprsser@n reporting the addition of salt to food

always. Vertical lines represent subjects censatdaks to follow-up.
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Table 1. Univariate association of risk factorswith all-cause mortality in 11,742 older men.

Characteristi | Numbe | All-cause Cancer -related
c r
Hazar | 95% CI | Pvalue Hazar | 95% ClI | P
dratio dratio value
Reported salt
addition to
food:
Rare 446¢ 1.CO Referen 1.CO Referen
e e
Sometime | 3787 1.0¢€ 0.9¢-1.1% | 0.07¢ 1.2¢ 1.11-1.3¢€ | <0.0C
1
Always 348¢ 1.1¢€ 1.0€-1.2% | <0.00! 1.32 1.1€-1.47 | <0.0C
1
Age per 5 11742 1.81 1.76-1.87 <0.001 1.48 1.41-1{56 <0J00
years* 1
Past treatment 4202 1.30 1.24-1.38 <0.001 1.05 0.95-1/15 0.343
for
hypertension
Past treatment 1120 1.62 1.50-1.76 <0.001 1.08 0.93-1)26 0.325
for angina
Past history o | 1711 1.7¢C 1.5¢-1.81 | <0.001 1.07 0.94-1.2z | 0.33¢
myocardial
infarction
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Past history o | 90z 1.8¢ 1.71-2.0Zz | <0.00! 1.1% 0.9¢-1.3¢ | 0.06¢
stroke
Past treatmer | 133: 1.4t 1.34-1.5€ | <0.00! 1.11 0.9€-1.2¢ | 0.14¢
for diabetes
Treatment for | 2264 1.01 0.95-1.08 0.733 0.83 0.74-0/94 0.002
high
cholesterol
Ever smoker 8337 1.43 1.35-1.53 <0.001 1.56 1.73-1.<0.00
1

WHR per 11736 1.07 1.04-1.09 <0.001 1.05 1.00-1/09 0.046
0.06*
BMI per 4 1173: | 0.9Z 0.8¢-0.9% | <0.001 0.94 0.9¢-0.9¢ | 0.01¢
kg/m?*
Eat mea
(times per
week)
>6 3387 1.00 0.81-1.283 0.998 1.53 1.01-2{32 0.046
3-5 5316 0.94 0.77-1.16 0.557 1.40 0.92-2|11 0.115
1-2 2339 0.92 0.74-1.183 0.413 1.39 0.92-2{12 0.123
<1 503 0.92 0.73-1.18 0.520 1.09 0.68 1.76
Never 197 1.00 Referen¢ 1.00 Referenc

e e
Eat Fish (times
per week)
>6 113 0.75 0.55-1.04 0.085 0.72 0.41-1/27 0.255
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35 1141 0.77 0.65-0.9< | 0.00¢ 0.87 0.65-1.2C | 0.39¢
1-2 7331 0.7¢ 0.65-0.92 | 0.00¢« 0.8< 0.62-1.14 | 0.257
<1 290¢ 0.7¢ 0.65-0.91 | 0.00% 0.8¢ 0.65-1.2C | 0.42:
Nevel 245 1.0C Referen 1.0C Referen

e e
Nonr-vigorous
exercise
(hours per
week)
None 4122 1.00 Referenc 1.00 Referenc

e e
<2 1641 0.93 0.85-1.01 0.075 0.97 0.84-1]11 0.658
>2-4 2221 0.87 0.81-0.94 <0.001 0.92 0.81-1104 ®.19
>4-6 1209 0.79 0.72-0.87 <0.001 0.82 0.70-097 9©.01
>6 2549 0.88 0.82-0.95 0.001 0.93 0.83-1{05 0.260
AAA 931 1.76 1.62-1.92 <0.001 1.47 1.27-1.y1 <0.00

1

Men with the risk factor were compared to subjedgthout the risk factor or those with the

reference reported level of intake or activity. pximate standard deviatioW/HR= Waist to hip

ratio; BMI= Body mass index; AAA= Abdominal aoriémeurysm. WHR was missing on 6 men.

BMI was missing on 9 men.
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Table 2: Multivariate model examining the association of reported frequency of adding salt to

food and all-cause mortality in 11,732 older men.

Characteristic Number Hazard ratio 95% ClI P value

Reported salt

addition to food:

Rare 4462 1.00 Reference

Sometimes 3784 1.02 0.96-1.09 0.489

Always 3486 1.12 1.05-1.2 <0.001
Age per 5 years* 11732 1.76 1.71-1.82 <0.001
Past treatment for | 4198 1.13 1.07-1.20 <0.001

hypertension

Past treatment for | 1120 1.18 1.09-1.29 <0.001
angina

Past history of 1710 1.37 1.28-1.48 <0.001
myocardial

infarction

Past history o 9C2 1.4t 1.32-1.5¢ <0.00!
stroke

WHR <0.¢ 185¢ 1.0C Referenc

WHR 0.6-1.0Z 811( 1.0z 0.95-1.11 0.507
WHR >1.0: 176¢ 1.20 1.0&-1.3¢ 0.001

Eai Fish (times pe

week)
>6 112 0.67 0.4¢-0.9¢ 0.017
35 1141 0.81 0.67-0.9¢ 0.031
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1-2 7320 0.8z 0.6¢-0.9¢ 0.03¢
<1 2907 0.8t 0.71-1.01 0.06¢
Nevel 24z 1.0C Referenc
AAA 872 1.57 1.25-1.4¢ <0.001

Men with the risk factor were compared to subjedathout the risk factor or those with the
reference reported level of intake or activity. ¥diriables shown were included in the multivariate
model. Reported levels of non-vigorous exercisey reatment for diabetes or ever smoking were
included in the model as stratified variables, ¢fiene hazards ratios cannot be calculated.

*Approximate standard deviatio/HR= Waist to hip ratio; AAA= Abdominal aortic angsm.
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Table 3: Multivariate model examining the association of reported frequency of adding salt to

food and cancer -related mortality in 11,732 older men.

Characteristic Number Relativerisk 95% ClI P value
Reported salt
addition to food:

Rare 4462 1.00 Reference

Sometimes 3784 1.16 1.04-1.29 0.007

Always 3486 1.20 1.07-1.34 0.001
Age per 5 years* 11732 1.46 1.39-1.54 <0.001
Past treatment for | 2264 0.84 0.74-0.94 0.004
dyslipidaemia
Ever smoker 8328 1.48 1.33-1.65 <0.001
BMI<20 276 1.00 Reference
BMI 20-30 9334 0.59 0.45-0.78 <0.001
BMI 30-39 2093 0.51 0.38-0.69 <0.001
BMI >40 29 0.91 0.39-2.14 0.833
Eat Meat (times
per week)
>6 3382 0.70 0.46-1.07 0.099
3-5 5314 0.78 0.60-1.00 0.052
1-2 2336 0.96 0.85-1.10 0.568
<1 503 0.95 0.86-1.06 0.343
Never 197 1.00 Reference
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Nonr-vigorous

exercise (hours per

week)

None 4116 1.00 Reference

<2 1640 0.99 0.86-1.14 0.856
>2-4 2221 0.93 0.82-1.06 0.283
>4-6 120¢ 0.¢4 0.72-0.€9 0.C39
>6 2546 0.¢4 0.83-1.C6 0.314
AAA 87z 1.26 1.C8-1.47 0.0¢4

Men with the risk factor were compared to subjedgthout the risk factor or those with the
reference reported level of intake or activity. ¥diriables shown were included in the multivariate
model. *Approximate standard deviatiGd’HR= Waist to hip ratio; AAA= Abdominal aortic

aneurysm.
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Figure3

Cardiovascular disease related mortality
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