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Few studies have assessed the association between potato consumption and mortality, especially cardiovascular disease (CVD) mortality. Our objective was to investigate the association between consumption of boiled potatoes and all-cause and CVD mortality in a Norwegian population. We used data from the population based HUNT3 study in Norway, with data on boiled potato consumption frequency in 2006–2008 from 49,926 males and females aged 20 years or above. All-cause and CVD mortality were identified during 10 years follow-up through the national Cause of Death Registry, which is virtually complete. We used Cox regression to estimate hazard ratio (HR) with a 95% confidence interval (CI) for death controlling for potential confounders, and conducted additional analyses stratified by sex, body mass index (BMI) ±25 kg/m2, and age ±65 years. There were 4,084 deaths and 1,284 of these were due to CVD. Frequency of boiled potato consumption was not associated with all-cause mortality, nor with CVD mortality. Compared to those individuals who consumed boiled potatoes less than once weekly, those who reported to consume boiled potatoes 1–3 times per week had an adjusted HR (95% CI) of 1.12 (0.89, 1.41) for all-cause mortality and 1.20 (0.78, 1.86) for CVD mortality. Individuals who consumed boiled potatoes 4–6 times per week had HRs of 0.97 (0.78, 1.21) and 1.03 (0.68, 1.55), for all-cause and CVD mortality, respectively, whereas those who consumed boiled potatoes more than once daily had HRs of 1.04 (0.83, 1.29) and 1.09 (0.73, 1.63) for all-cause and CVD mortality, respectively. There was no evidence of differential associations for males vs. females, nor between people with BMI ± 25 kg/m2. The associations between frequency of boiled potato consumption and all-cause mortality showed different patterns between those younger vs. older than 65 years, with a tendency of increased risk only in the oldest age group. In conclusion, frequency of consumption of boiled potatoes was not associated with all-cause or CVD mortality in the HUNT population in Norway.
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INTRODUCTION

Europe has the highest level of potato consumption in the world, with almost 90 kg per capita per year (1). Potatoes contain several key nutrients, including potassium, dietary fiber, and vitamin C. On the other hand, potatoes have high carbohydrate content and are considered to be a high glycaemic index food, making the nutritional value of potatoes uncertain (2). Some prospective observational studies have reported positive associations between potato consumption and incidence of type 2 diabetes (3, 4) and hypertension (5), whereas others have reported no such associations (6, 7). Two recent systematic reviews and dose-response meta-analyses of prospective cohort studies found no associations between total potato consumption and risk of all-cause mortality (8, 9). However, frequent consumption of fried potatoes was associated with all-cause mortality in a North American cohort (10). So far, there have been too few studies to perform meta-analyses about the association between potato intake and CVD mortality. Pietinen et al. (11) reported an inverse association between intake of potatoes and coronary heart disease mortality in a cohort of 21,930 middle-aged, smoking Finnish males. Contrary, another study in 69,313 Swedish males and females, reported no associations between potato consumption and CVD mortality (6). Data from the National Health and Nutrition Examination Surveys (NHANES) 1999–2010 showed an association between total potato consumption and all-cause and CVD mortality in crude analyses, but the association was largely attenuated after adjusting for hypertension and diabetes (12). These inconsistent findings may be due to different preparation methods of potatoes used in the different cohorts and available evidence is insufficient to reach a conclusion about the association between potato consumption and mortality. There are some data showing that individuals with a high potato consumption have a less favorable profile of metabolic and cardiovascular risk factors, such as circulating lipids, abdominal obesity, blood pressure profiles, and the metabolic syndrome (12, 13). The aim of this study was to investigate the associations between the frequency of consumption of boiled potatoes and risk of all-cause and CVD mortality in a Norwegian population.



SUBJECTS AND METHODS


Study Population

We included participants from the HUNT3 Study, undertaken in 2006–2008. The HUNT Study is a longitudinal population-based health study among residents who are 20 years or older in one county in Norway and 50,807 participated in HUNT3. Detailed information about the HUNT-studies and cohort profile is available at http://www.ntnu.edu/hunt. We included participants with valid data on potato consumption (n = 49,926) in this study (Figure 1). All participants provided informed, written consent. The study was approved by the Regional Committee for Ethics in Medical Research (no. 2017/1503 REK midt).
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FIGURE 1. Flow diagram of participants included in the analysis.




Assessment of Potato Consumption and Possible Confounders

The participants completed questionnaires about their habitual intake of various food groups, including vegetables, fruits, fish, meat, pasta, and rice. Consumption of boiled potatoes was assessed by the questions “How often do you normally eat boiled potatoes?” and this question had four response alternatives; (1) <once per week, (2) 1–3 times per week, (3), 4–6 times per week, and (4) at least once daily.

The HUNT3 study includes survey questionnaires on a range of other health and lifestyle-related topics and a clinical examination of standardized measures of height, body weight and blood pressure. Height and body weight were measured with the participants wearing light clothes (without shoes). Height was measured to the nearest centimetre and weight to the nearest half kilogram. Body mass index (BMI) was calculated as kg/m2. CVD, diabetes, and cancer at baseline were self-reported. Blood pressure was measured three times using a Dinamap 845XT (Critikon), and we used the mean of the second and third measurements in the analyses. We categorised those with systolic blood pressure ≥140 mmHg and/or diastolic blood pressure ≥90 mmHg and/or currently taking blood pressure medication as having hypertension. Participants also reported their smoking status, leisure time physical activity, occupational physical activity, alcohol consumption, and consumption of vegetables, high-fat fish, pasta/rice, and sausages/hamburgers in detailed questionnaires.



Follow-Up

We used the unique personal identification number of all Norwegian citizens to link data from HUNT to information from the national Cause of Death Registry on primary cause of death classified according to the International Classification of Disease (ICD). Mortality from all causes and from CVD (i.e., ICD-10: I00-I99) were recorded from baseline in 2006-2008 until the date of death or end of follow-up 31.12.2016, whichever occurred first.



Statistical Analyses

We used Cox regression to estimate hazard ratios (HRs) with 95% confidence intervals (CIs) of death from all causes and from CVD within each category of boiled potato consumption, compared to the reference category of individuals who reported to eat potatoes less than once weekly. All estimates were adjusted for age and sex, as well as for CVD at baseline (yes or no), cancer at baseline (yes or no), hypertension at baseline (yes or no), BMI (<18.5, 18.5–24.9, 25.0–29.9, or ≥30.0 kg/m2), leisure time physical activity (none, <1, 1, 2–3, or ≥4 times per week), occupational physical activity (mostly sitting, much walking, much walking and lifting, heavy physical work, or unknown/not employed), smoking (never, former, current, or unknown), and habitual intake of alcohol (≤1 per month, ≤1 per week, ≥2 per week, or abstainer), vegetables (≤3 times per week, 4–6 times per week, ≥1 times per day), high-fat fish (≤3 times per month, 1–3 times per week, ≥4 times per week), pasta/rice (≤3 times per month, 1–3 times per week, ≥4 times per week), and sausages/hamburgers (≤3 times per month, 1–3 times per week, ≥4 times per week). The proportional hazard assumption was assessed by tests of Schoenfeld residuals and inspection of log-log plots. Additional analyses were stratified by sex (male, female), by BMI (±25 kg/m2) and by age (±65 years). We also conducted three sensitivity analyses: (1) (we did not adjust for intake of pasta/rice) since this may be a mediator of the association under study, (2) we excluded participants with CVD at baseline to reduce possible confounding by ill health, and for the same reason, we (3) excluded participants who died within the first 2 years of follow-up. Statistical tests were two-sided, and all analyses were performed using Stata for Windows (Version 15 © StataCorp LP, 1985-2017).




RESULTS

Table 1 shows the baseline characteristics of the participants according to boiled potato consumption. About two thirds of the participants reported to eat boiled potatoes four times or more per week. Compared with those who had a low intake of boiled potatoes, those with a high consumption were older, had more often a sedentary work type, were less physically active, had higher prevalence of hypertension and CVD, and had a lower intake of pasta/rice.


Table 1. Selected participant characteristics according to boiled potato consumption.
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A total of 4,084 deaths occurred with 1,284 from CVD over 10 years of follow-up. There were no associations between intake of boiled potatoes and all-cause mortality or CVD mortality (Table 2). The same was true also when the analyses were stratified by sex (Table 3) and by BMI (Table 4). In the analyses stratified for BMI ± 25 kg/m2, the HRs suggest lower CVD mortality in those who had a healthy BMI and who consumed boiled potatoes once per week or more often compared to the reference group, whereas the opposite was evident for those with overweight/obesity (Table 4). When the analyses were stratified for age ±65 years, we observed a tendency of increased all-cause mortality associated with frequent consumption of boiled potatoes among those in the oldest age group, whereas for those below 65 years the HR was highest for those in the reference group (<once weekly consumption) (Table 5).


Table 2. Boiled potato consumption in relation to mortality from all causes and from cardiovascular diseases (CVD).
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Table 3. Boiled potato consumption in relation to mortality from all causes and from cardiovascular diseases (CVD), stratified by sex.

[image: Table 3]


Table 4. Boiled potato consumption in relation to mortality from all causes and from cardiovascular diseases (CVD), stratified by body mass index (BMI) ±25 kg/m2.
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Table 5. Boiled potato consumption in relation to mortality from all causes and from cardiovascular diseases (CVD), stratified by age ±65 years.
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Sensitivity Analyses

We observed only minor changes to the estimates when we repeated the analyses without adjusting for intake of pasta/rice (Supplementary Table 1). Neither did excluding individuals with CVD at baseline (Supplementary Table 2) nor excluding individuals who died during the first 2 years of follow-up (Supplementary Table 3) change the estimates substantially.




DISCUSSION

We examined the association between the frequency of boiled potato consumption and all-cause and CVD mortality in a Norwegian population. Boiled potatoes are a principal element in the traditional diet for this population, with two thirds of the participants reporting to eat boiled potatoes four times or more per week. We observed no clear associations between intake of boiled potatoes and mortality, neither from all causes nor from CVD. The associations were similar in males and females. Among individuals with BMI <25 kg/m2, the HRs were lower for those with frequent consumption of boiled potatoes, whereas there was an opposite trend for those with BMI ≥25 kg/m2. Opposite associations between frequency of potato consumption and mortality were also evident in those who were below and above 65 years of age. We are unsure how to interpret these differing associations for BMI categories and for age, and it is worth noticing that for neither stratification was there any clear dose-response between frequency of consumption and mortality.

Previous studies on the associations between consumption of potatoes and risk of type 2 diabetes, hypertension, and CVD, as well as CVD and all-cause mortality have shown conflicting results. Some prospective observational studies report that potato consumption is positively associated with the risk of type 2 diabetes and hypertension (3–5, 14). One of these studies is from the China Health and Nutrition Survey (CHNS) (14). However, in the same population, researchers found that low and moderate, but not high, levels of total potato consumption were inversely associated with all-cause mortality (15). We previously reported some weak positive associations between boiled potato consumption and several CVD risk factors (high waist circumference, high circulating triglycerides, and prevalence of the metabolic syndrome) in a cross-sectional investigation of the HUNT population (13). Here we observe that these associations do not transfer to increased mortality in this population. Our data are also consistent with findings from two prospective cohort studies in Swedish adults, who also have a high consumption of boiled potatoes (6). Larsson and Wolk (6) observed no evidence that consumption of boiled potatoes associated with the risk of major CVD events or mortality form CVD.

Different preparation methods of potatoes used in the different cohorts may partly explain the diverse findings. In our study, we investigated boiled potato consumption, which is assumed to be the healthiest preparation method. Roasted and fried potatoes carry more salt and fats, with acrylamide formation as an additional problem if the potatoes are prepared at temperatures above 120°C (16). The unfavorable cardiometabolic effects of potatoes are generally attributed to their high content of starch, leading to an exceptionally high glycaemic index (17). The glycaemic index of potatoes is, however, dependent on the preparation method, with boiled potatoes eliciting higher glycaemic response than french fries (18). Foods with high glycaemic index induce a rapid rise in blood glucose (19) and such foods are suggested to cause weight gain by redirecting nutrition from oxidation in insulin-sensitive tissue to storage as fat (20). Postprandial hyperglycaemia is an important risk factor for incident CVD events and this relationship extends below the diabetic threshold (21). However, there were no indications for an increased CVD mortality with high consumption of boiled potatoes in this Norwegian population. Potatoes are typically part of a complex meal (2), together with other foods with lower glycaemic index and which reduces the overall postprandial glucose response of the meal (22).

The strengths of this study are the population-based nature of the data, the prospective design, detailed information on lifestyle and health-related factors, and the completeness of follow-up by linkage with the population-based Norwegian Cause of Death Registry. There are also some limitations to our study. The diet questionnaire in HUNT did not capture information about the portion sizes, so we were not able to calculate the total consumption of potatoes, only the frequency of intake. Neither could we calculate the total energy intake or the distribution of macronutrients in the diet of the participants based on the questionnaire, and the lack of these data represents a main limitation. Additionally, we had no information about consumption of potatoes prepared by different cooking methods, as for example frying. It is likely that the frequency of boiled potato consumption could be inversely correlated with intake of potatoes prepared otherwise. Finally, we cannot rule out residual confounding due to poorly or unmeasured lifestyle and health related factors or confounding by ill health that causes both dietary changes and increase mortality.

In conclusion, the frequency of boiled potato consumption was not associated with all-cause or CVD mortality in this population.



DATA AVAILABILITY STATEMENT

Data described in the article, code book, and analytic code will not be made available because the Trøndelag Health Study (HUNT) does not allow for such sharing. The data are stored in HUNT databank and biological material in HUNT biobank. HUNT Research Centre has permission from the Norwegian Data Inspectorate to store and handle these data. The key identification in the data base is the personal identification number given to all Norwegians at birth or immigration, whilst de-identified data are sent to researchers upon approval of a research protocol by the Regional Ethical Committee and HUNT Research Centre. To protect participants' privacy, HUNT Research Centre aims to limit storage of data outside HUNT databank, and cannot deposit data in open repositories. HUNT databank has precise information on all data exported to different projects and are able to reproduce these on request. There are no restrictions regarding data export given approval of applications to HUNT Research Centre. For more information see: http://www.ntnu.edu/hunt/data.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by the Regional Committee for Ethics in Medical Research, Central Norway. The patients/participants provided their written informed consent to participate in this study.



AUTHOR CONTRIBUTIONS

TM designed research (project conception, development of overall research plan, and study oversight) and had primary responsibility for final content. TM and TN conducted research and wrote the manuscript. TN analyzed data and performed statistical analyses. All authors have read and approved the final manuscript.



FUNDING

The Alliance for Potato Research & Education (APRE) supported this work. They had no role in the design, execution, or interpretation of the research, nor in the preparation of the manuscript.



ACKNOWLEDGMENTS

The Trøndelag Health Study (The HUNT Study) is a collaboration between HUNT Research Centre (Faculty of Medicine and Health Sciences, Norwegian University of Science and Technology), Trøndelag County Council, Central Norway Regional Health Authority, and the Norwegian Institute of Public Health. We thank all the individuals who contributed to the data collection in HUNT.



SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fnut.2021.681365/full#supplementary-material



REFERENCES

 1. Potatopro (2019). Available online at: https://www.potatopro.com/europe/potato-statistics (accessed November 19, 2019).

 2. McGill CR, Kurilich AC, Davignon J. The role of potatoes and potato components in cardiometabolic health: a review. Ann Med. (2013) 45:467–73. doi: 10.3109/07853890.2013.813633

 3. Halton TL, Willett WC, Liu S, Manson JE, Stampfer MJ, Hu FB. Potato and french fry consumption and risk of type 2 diabetes in women. Am J Clin Nutr. (2006) 83:284–90. doi: 10.1093/ajcn/83.2.284

 4. Muraki I, Rimm EB, Willett WC, Manson JE, Hu FB, Sun Q. Potato consumption and risk of type 2 diabetes: results from three prospective cohort studies. Diabetes Care. (2016) 39:376–84. doi: 10.2337/dc15-0547

 5. Borgi L, Rimm EB, Willett WC, Forman JP. Potato intake and incidence of hypertension: results from three prospective US cohort studies. BMJ. (2016) 353:i2351. doi: 10.1136/bmj.i2351

 6. Larsson SC, Wolk A. Potato consumption and risk of cardiovascular disease: 2 prospective cohort studies. Am J Clin Nutr. (2016) 104:1245–52. doi: 10.3945/ajcn.116.142422

 7. Borch D, Juul-Hindsgaul N, Veller M, Astrup A, Jaskolowski J, Raben A. Potatoes and risk of obesity, type 2 diabetes, and cardiovascular disease in apparently healthy adults: a systematic review of clinical intervention and observational studies. Am J Clin Nutr. (2016) 104:489–98. doi: 10.3945/ajcn.116.132332

 8. Darooghegi Mofrad M, Milajerdi A, Sheikhi A, Azadbakht L. Potato consumption and risk of all cause, cancer and cardiovascular mortality: a systematic review and dose-response meta-analysis of prospective cohort studies. Crit Rev Food Sci Nutr. (2019) 60:1–14. doi: 10.1080/10408398.2018.1557102

 9. Schwingshackl L, Schwedhelm C, Hoffmann G, Boeing H. Potatoes and risk of chronic disease: a systematic review and dose-response meta-analysis. Eur J Nutr. (2019) 58:2243–51. doi: 10.1007/s00394-018-1774-2

 10. Veronese N, Stubbs B, Noale M, Solmi M, Vaona A, Demurtas J, et al. Fried potato consumption is associated with elevated mortality: an 8-y longitudinal cohort study. Am J Clin Nutr. (2017) 106:162–7. doi: 10.3945/ajcn.117.154872

 11. Pietinen P, Rimm EB, Korhonen P, Hartman AM, Willett WC, Albanes D, et al. Intake of dietary fiber and risk of coronary heart disease in a cohort of Finnish men. The Alpha-Tocopherol, Beta-Carotene Cancer Prevention Study. Circulation. (1996) 94:2720–7. doi: 10.1161/01.CIR.94.11.2720

 12. Mazidi M, Katsiki N, Mikhailidis DP, Pella D, Banach M. Potato consumption is associated with total and cause-specific mortality: a population-based cohort study and pooling of prospective studies with 98,569 participants. Arch Med Sci. (2020) 16:260–72. doi: 10.5114/aoms.2020.92890

 13. Moholdt T, Devlin BL, Nilsen TIL. Intake of boiled potato in relation to cardiovascular disease risk factors in a large norwegian cohort: the HUNT study. Nutrients. (2019) 12:73. doi: 10.3390/nu12010073

 14. Huang M, Zhuang P, Jiao J, Wang J, Chen X, Zhang Y. Potato consumption is prospectively associated with risk of hypertension: an 11.3-year longitudinal cohort study. Clin Nutr. (2019) 38:1936–44. doi: 10.1016/j.clnu.2018.06.973

 15. Chen X, Jiao J, Zhuang P, Wu F, Mao L, Zhang Y, et al. Current intake levels of potatoes and all-cause mortality in China: a population-based nationwide study. Nutrition. (2021) 81:110902. doi: 10.1016/j.nut.2020.110902

 16. Mottram DS, Wedzicha BL, Dodson AT. Acrylamide is formed in the Maillard reaction. Nature. (2002) 419:448–9. doi: 10.1038/419448a

 17. Soh NL, Brand-Miller J. The glycaemic index of potatoes: the effect of variety, cooking method and maturity. Eur J Clin Nutr. (1999) 53:249–54. doi: 10.1038/sj.ejcn.1600713

 18. Leeman M, Ostman E, Björck I. Glycaemic and satiating properties of potato products. Eur J Clin Nutr. (2008) 62:87–95. doi: 10.1038/sj.ejcn.1602677

 19. Ludwig DS. The glycemic index: physiological mechanisms relating to obesity, diabetes, and cardiovascular disease. JAMA. (2002) 287:2414–23. doi: 10.1001/jama.287.18.2414

 20. Ludwig DS. Dietary glycemic index and obesity. J Nutr. (2000) 130(2S Suppl.):280S−3S. doi: 10.1093/jn/130.2.280S

 21. Coutinho M, Gerstein HC, Wang Y, Yusuf S. The relationship between glucose and incident cardiovascular events. A metaregression analysis of published data from 20 studies of 95,783 individuals followed for 12.4 years. Diabetes Care. (1999) 22:233–40. doi: 10.2337/diacare.22.2.233

 22. Kim JS, Nam K, Chung SJ. Effect of nutrient composition in a mixed meal on the postprandial glycemic response in healthy people: a preliminary study. Nutr Res Pract. (2019) 13:126–33. doi: 10.4162/nrp.2019.13.2.126

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2021 Moholdt and Nilsen. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fnut-08-681365-t004.jpg
<25 kg/m? 225 kg/m?

Frequency of boiled No. of No.of  Crude  Adjusted 95% CI® No. of No.of  Crude  Adjusted 95% CI°
potato consumption personyears  cases HR HR* personyears  cases HR HR®

All-Cause Mortality

<1 per week 111,966 31 1.00 100 Reference 144374 56 1.00 100 Reference
1-3 per week 461,224 110 073 092  061-139 751762 299 113 126 094-1.69
4-6 per week 584,260 407 073 085  058-125 1,204,081 880 095 108 082-1.43
=1 per day 365,624 674 075 087  059-127 946898 1,496 1.06 145 087-151
CVD Mortality

<1 per week 111,966 11 1.00 1.00 Reference 144,374 14 1.00 1.00 Reference
1-3 per week 461,224 28 065 092 044-195 751762 77 125 160 089-2.87
4-6 per week 584,260 108 053 064 083-127 1,204,081 279 121 150 086-2.61
=1 per day 365,624 229 062 075  089-1.46 946,898 491 127 150 087-261

Adjusted for age (time scale), sex (woman, man), CVD at baseline (no, yes), diabetes at baseline (no, yes), hypertension at baseline (no, yes), cancer at baseline (no, yes),work type
(sitting, walking, walking and lifting, heavy work, unknown/not employed), frequency of physical activity (none, <1, 1, 2-3, >4 times per week), smoking (never, former, current, unknown),
alcohol past year (<1 month, 1-3 per month, 1 per week, never), and intake of vegetables (<3 times per week, 4-6 fimes per week, 1 times per day), high-fat fish (<3 times per
month, 1-3 times per week, >4 times per weeK), pasta/rice (<3 times per month, 1-3 times per week, >4 times per week), and sausages/hamburgers (<3 times per month, 1-3 times
per week, >4 times per week).





OPS/images/fnut-08-681365-t005.jpg
<65 years 265 years

Frequency of boiled No. of No.of  Crude  Adjusted 95% CI® No. of No.of  Crude  Adjusted 95% CI®
potato consumption personyears  cases HR HR* personyears  cases HR HR®

All-cause mortality

<1 per week 243,270 39 1.00 100 Reference 14,663 56 1.00 100 Reference
1-3 per week 1,145,140 181 076 082  057-116 75379 299 1.16 136 100-185
4-6 per week 1,625,805 344 067 074 053-104 363495 880 1.02 146 087-155
=1 per day 737,430 279 075 071 050-101 584,559 1,496 1.10 124 093-164
CVD mortality

<1 per week 243,270 11 1.00 100 Reference 14,663 14 1.00 100 Reference
1-3 per week 1,145,140 28 0.64 0.67 0.27-1.66 75,379 ” 1.13 1.41 0.86-2.31
4-6 per week 1,625,805 108 083 086 0836203 363495 279 094 107 067-1.70
>1 per day 737,430 229 0.90 0.78 0.32-1.87 584,559 491 1.03 1.14 0.72-1.80

Adjusted for age (time scale), sex (woman, man), CVD at baseline (no, yes), diabetes at baseline (no, yes), hypertension at baseline (no, yes), cancer at baseline (no, yes),work type
(sitting, walking, walking and liting, heavy work, unknown/not employed), frequency of physical activiy (none, <1, 1, 2-3, =4 times per week), smoking (never, former, current, unknow),
alcohol past year (<1 month, 1-3 per month, 1 per week, never), and intake of vegetables (<3 times per week, 4-6 times per week, 1 times per day), high-fat fish (<3 times per
month, 1-3 times per week, >4 times per weeK), pasta/rice (<3 times per month, 1-3 times per week, >4 times per week), and sausages/hamburgers (<3 times per month, 1-3 times
per week, >4 times per week).





OPS/images/fnut-08-681365-t002.jpg
Frequency of boiled  No. of
potato consumption  persons

years
All-Cause Mortality

<1 per week 257,933

1-3 per week 1220518
4-6 per week 1,889,300
=1 per day 1,321,989
CVD Mortality

<1 per week 257,933

1-3 per week 1,220,618
4-6 per week 1,889,300
=1 per day 1,321,989

No. of
cases

419
1328
2,247

26
109
402
747

Crude Adjusted 95% CI®

HR

1.00
0.98
0.83
0.90

1.00
0.97
0.85
0.93

HR?

1.00
1.12
0.97
1.04

1.00
1.20
1.03
1.09

Reference
0.89-1.41
0.78-1.21
0.83-1.29

Reference
0.78-1.86
0.68-1.55
0.73-1.63

Adjusted for age (time scale), sex (women, man), CVD at baseline (o, yes), diabstes
at baseiine (no, yes), hypertension at baseline (1o, yes), cancer at baseline (no, yes),
body mass index (<18.5, 18.5-24.9, 25.0-29.9, 230.0 ke/n?), work type (sitting, weling,
walking and liting, heavy work, unknown/not employed) frequency of physical activity
(none, <1, 1, 2-3, 4 times per week, smoking (never, former, current, unknown), alcohol
past year (<1 month, 1-3 per month, =1 per week, never), and intake of vegetables (<3
times per weok, 4-6 times per week, > 1 times per day), high-fat fish (<3 times per month,
1-3 times per week, 24 times per week), pastalrice (<3 times per month, 1-3 times per
week, =4 times per week), and sausages/hamburgers (<3 times per month, 1-3 times

per week, >4 times per week).





OPS/images/fnut-08-681365-t003.jpg
Frequency of boiled
potato consumption

All-Cause Mortality
<1 per week

1-3 per week

4-6 per week

>1 per day

CVD Mortality

<1 per week

1-3 per week

4-6 per week

>1 per day

No. of
person years

102,013
519,144
880,403
611,966

102,013
519,144
880,403
611,966

No. of
cases

46
200
747

1214

14
54
233
415

Males

Crude
HR

1.00
0.84
0.71
0.77

1.00
0.77
0.67
0.77

Adjusted
HR*

1.00
0.98
0.85
0.88

1.00
1.02
0.90
095

95% CI*

Reference
0.71-1.35
0.62-1.15
0.65-1.20

Reference
0.56-1.86
0.51-1.57
0.55-1.65

No. of
person years.

166,920
701,374
1,008,897
710,022

156,920
701,374
1,008,897
710,022

No. of
cases

44
219
581

1,083

12

55
169
332

Females

Crude
HR

1.00
114
0.96
1.05

1.00
123
1.06
1.12

Adjusted
HR?

1.00
1.29
1.10
1.21

1.00
1.44
1.15

1.23

95% CI*

Reference
0.92-1.79
0.80-1.62
0.88-1.65

Reference
0.76-2.74
0.63-2.11
0.67-2.24

2Adjusted for age (time scale), CVD at baseline (no, yes), diabetes at baseline (no, yes), hypertension at baseline (no, yes), cancer at baseline (no, yes), body mass index (<18.5,

18.5-24.9, 25.0-29.9, = 30.0 kg/m?), work type (sitting, walking, waking and liting, heavy work, unknown/not employed), frequency of physical activity (none, <1, 1, 2~

24 times

per week), smoking (never, former, current, unknown), alcohol past year (<1 month, -3 per month, 1 per week, never), and intake of vegetables (<3 times per week, 4-6 times per
week, 1 times per day), high-fat fish (<3 times per month, 1-3 times per week, >4 times per weeK), pasta/rice (<3 times per month, 1-3 times per week, >4 times per week), and
‘sausages/hamburgers (<3 times per month, 1-3 times per week, >4 times per week).
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Cigarette smoking, 27% 26% 23% 25%
current smoker

Alcohol consumption, 13% 16% 17% 12%
>1/week

Work type, sedentary 31% 32% 25% 14%
Physical activity, 23% 21% 21% 24%
<1/week

Hypertension 21% 24% 40% 57%
Cardiovascular disease 4% 4% 8% 15%
Pasta/rice 23% 9% 4% 3%
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