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Consumption of nuts and seeds and pancreatic cancer risk in EPIC
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Four epidemiologic studies have assessed the association between nut intake and pancreatic cancer risk with contradictory
results. The present study aims to investigate the relation between nut intake (including seeds) and pancreatic ductal
adenocarcinoma (PDAC) risk in the European Prospective Investigation into Cancer and Nutrition (EPIC) study. Cox proportional
hazards models were used to estimate hazards ratio (HR) and 95% confidence intervals (95% Cl) for nut intake and PDAC risk.
Information on intake of nuts was obtained from the EPIC country-specific dietary questionnaires. After a mean follow-up of
14 years, 476,160 participants were eligible for the present study and included 1,283 PDAC cases. No association was
observed between consumption of nuts and PDAC risk (highest intake vs nonconsumers: HR, 0.89; 95% Cl, 0.72-1.10;

p-trend = 0.70). Furthermore, no evidence for effect-measure modification was observed when different subgroups were
analyzed. Overall, in EPIC, the highest intake of nuts was not statistically significantly associated with PDAC risk.

What’s new

Environmental and lifestyle factors probably play a major role in the development—or prevention—of pancreatic cancer (PC).
For example, might the inclusion of nuts in one’s diet reduce the risk of PC? Results of previous studies have been
contradictory. In this analysis of data from the large, prospective EPIC study, the authors found no significant protective role

for nuts or seeds against PC.

Introduction

Pancreatic cancer (PC) is one of the most aggressive human
cancers, and it is projected to be the second leading cause of
cancer mortality by 2030." The most frequent histological type
is pancreatic ductal adenocarcinoma (PDAC), and accounts for
almost 95% of all exocrine pancreatic tumors.” PC incidence is
increasing, and 5-year survival is the worst (<8%) of all

common cancers since it is usually diagnosed at late stages, and
few treatment improvements have been achieved in recent
years.” Thus, scientific evidence for primary prevention is
crucial *

Chronic pancreatitis and long-standing diabetes are associ-
ated with higher PC risk, while family history and genetic syn-
dromes account for <10% of all PC cases, suggesting that

Int. J. Cancer: 00, 00—00 (2019) © 2019 UICC



Oboén-Santacana et al.

environmental and lifestyle factors play a major role in PC
development.”” Tobacco smoking, heavy alcohol consump-
tion and body fatness are considered lifestyle risk factors.®
Red and processed meat intakes have also been associated
with PC risk, but scientific evidence remains unclear. Likewise,
inconsistent results have been reported for Helicobacter pylori,
physical activity, adherence to the Mediterranean diet and die-
tary intakes of fruits, vegetables, magnesium and folate.*™®

Nuts (comprising tree nuts and peanuts) are a food group
that has largely been associated with beneficial health effects
including reduced total and cause-specific mortality, cardiovas-
cular disease, hypertension, diabetes, insulin resistance and can-
cer risk.”™'? The characteristic nutritional composition of nuts
(rich in fiber, vitamins, minerals, mono- and polyunsaturated
fatty acids and bioactive compounds) makes them an ideal food
group to be studied as a preventive factor for PC.'*"?

One prospective epidemiologic study from the United States
found evidence for an inverse association between nut intake
and PC risk in women,'* whereas one case-control and one
prospective cohort study, both from the Netherlands, observed
no statistically significant associations.">'® A third prospective
cohort study from Iran also found no clear association.'” The
purpose of the present study was to investigate the relation
between the consumption of nuts and seeds and PDAC risk
accounting for dietary and lifestyle factors in one of the largest
prospective cohort studies of nutrition and chronic diseases.

Methods
Study population
The European Prospective Investigation into Cancer and
Nutrition (EPIC) is a multicenter study that started between
1992 and 1998 and comprises 23 research centers in ten
European countries. The study was approved by the Interna-
tional Agency for Research on Cancer ethical review boards
and/or all local ethics committees. The design and methodol-
ogy of the EPIC study has been published elsewhere.'®

Of the 521,324 participants, a total of 45,164 were excluded
because they had prevalent cancer other than nonmelanoma
skin cancer at recruitment (n =25,184), had incomplete
follow-up data (n =4,128), had missing data of diagnosis
(n = 20), had no lifestyle or dietary information at recruitment
(n = 6,259) or had an extreme ratio of energy intake to energy
requirement (top or bottom 1%; n =9,573); resulting in
476,160 participants (70% women) for the present analysis.

Identification of PC cases

PC incidence was ascertained through population-based can-
cer registries or active follow-up (Germany, Greece and
France) and confirmed through a mixture of methods that
included health insurance records, and cancer and pathology
registries. Participants were followed until cancer diagnosis,
death or last complete follow-up, whichever occurred first.
Fifty-seven neuroendocrine PC cases were censored. After a
mean follow-up of 14 years, 1,283 first incidence PDAC cases
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were available for analysis and were classified according to
International Classification of Diseases for Oncology third edi-
tion codes C25.0-C25.3 and C25.7-C25.9.

Information on lifestyle, dietary and nut intake
Anthropometric measures were assessed at baseline, and partici-
pants also answered a lifestyle questionnaire.'® Country-specific
validated dietary questionnaires, with the timeframe referring to
the preceding year, were used to assess dietary information
at baseline.'”® The determination of nut and seed intake in
EPIC has been previously published.">*’ Briefly, the term “nut”
denotes a combination of three terms: tree nuts (including
almonds, Brazil nuts, cashews, hazelnuts, macadamia nuts,
pecans, pine nuts, pistachios and walnuts), peanuts (including
peanut butter) and nonspecific nuts (not specified by the partici-
pant). Generally, in the EPIC cohort, there was a low intake of
specific seeds (i.e., sunflower, linseed and pumpkin), thus “seeds”
were combined as a sum total variable. Finally, total intake of
nuts and seeds was used as the main exposure variable (herein
referred to as “total nut intake”). Consumers were defined as
those who reported an intake >0 g per day on average.

Statistical analysis
Cox proportional hazards models were used to estimate haz-
ards ratio (HR) and 95% confidence intervals (95% ClIs) for
total nut intake and overall PDAC risk. Total nut intake was
analyzed both as a continuous variable (15 g/day; 15 g-
increments correspond to half a standard serving),”’ and as
categorical variable with all nonconsumers as the reference
category and consumers categorized in quartiles based on the
distribution of total nut intake in the EPIC cohort. All statisti-
cal models had age as the primary time variable, were strati-
fied by study center to control for center effects and by age
at recruitment in 1-year categories. Covariates of gender,
smoking status, diabetes, alcohol consumption, body mass
index (BMI) and total energy intake were included in final
models as they were known PC risk factors or potential con-
founders. Other variables such as physical activity using the
Cambridge index, education level, magnesium (mg/day), red
and processed meat, fiber, vegetable and fruit intake (all in
g/day) were evaluated but not included as they did not change
the HR estimates >10%. We also evaluated sex-specific and
country-specific categorical variables for total nut intake; how-
ever, since HRs for total nut intake and PDAC risk did not
vary from those of the main model, results were not shown.
Analyses for effect-measure modification were carried out
by known PC risk factors: smoking (never, ever), diabetes
(yes, no) and BMI (<25, >25 kg/m?). Heavy alcohol consump-
tion (>60, 0.1-4.9 g/day) was evaluated for men and women
combined.*” Stratified analyses by sex (male, female), by geo-
graphic region (northern: Norway, Denmark and Sweden;
central: Germany, The Netherlands, the United Kingdom
and northern of France; southern: southern of France, Italy,
Spain and Greece) and by country intake (countries over vs
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countries below the EPIC median nut intake) were also
investigated.

Sensitivity analyses were performed: (i) exclusion of PDAC
cases that were diagnosed during the first 2 years of follow-up
to minimize the possible effect of preclinical disease on dietary
intake; (ii) restriction to microscopically confirmed PDAC
cases (n =910) to reduce a possible disease misclassification;
(iif) adjustment for the adapted-relative Mediterranean diet
score (removing nuts from the score)?; (iv) evaluation of nut
intake in quartiles of frequency (never/almost never, 0.2-1
times/month, 0.25 to <1 times/week, >1 times/week), rather
than absolute intake.** This analysis was performed excluding
47,171 participants from Cambridge and Malmé, as frequency
data were not available; (v) removing BMI and diabetes from
the multivariable model and (vi) modeling waist-to-hip ratio
instead of BML

The proportional hazards assumption was evaluated using
Schoenfeld residuals, which was satisfied in all models. The
median value for each category was estimated and included
in a score test to evaluate dose-response trends. The likeli-
hood ratio test p-value was used to evaluate statistical signifi-
cance of effect-measure modification based on the continuous
intake variable. All analyses were performed using SAS v.9.3
and STATA v.14 was used to test the proportional hazards
assumption. An a-level of 0.05 was used to set the cutoff for
statistical significance.

Results
Basic information on cohort members
After a mean follow-up of 14 years, 1,283 PDAC cases (57%
women) were observed. More than 90% of the populations
from The Netherlands, Germany and Greece reported consum-
ing nuts and seeds, whereas only 38.8% of the Spanish popula-
tion reported nut/seed consumption. However, the highest
median of intake among consumers was observed in Spain
(5.9 g/day), followed by Greece (5.3 g/day) and the Netherlands
(5.0 g/day) (Table 1). Even though the distributions of intake
were skewed, means of intake by country are presented in
Table 1 to compare to some previously published reports.
Participants classified at the highest levels of total nut
intake were more likely to have higher energy, dietary fiber,
vegetable and fruit intakes, while nonconsumers had higher
intakes of processed meat. Furthermore, nonconsumers com-
pared to high consumers tended to be nonalcohol drinkers,
had higher BMI and a higher proportion of smokers and were
more likely to report diabetes at baseline (Table 2).

Overall PDAC risk

No associations and no evidence for linear dose-response
trends were observed between total nut intake and PDAC risk
in EPIC (highest intake vs nonconsumers: HR, 0.89; 95% CI,
0.72-1.10; p-trend = 0.70) (Table 3). The continuous total nut
intake variable, assessed in 15 g/day increments, was nonsignifi-
cantly inversely associated (HR;sg/day> 0.94; 95% CI, 0.84-1.07).
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The three sensitivity analyses performed excluding cases with
follow-up of <2 years, restricting to microscopically confirmed
cases and adjusting for adapted relative Mediterranean diet
score showed similar results (Table 3). Likewise, when total nut
intake was analyzed using frequency of consumption, no statisti-
cally significant inverse association was observed (p-
trend = 0.23; data not shown). Results remained unchanged
when diabetes and BMI were not included in final models, and
when BMI was replaced by waist-to-hip ratio (data not shown).

Effect-measure modification

No effect-measure modification was observed for any of the
stratified analyses according to heavy alcohol consumption, dia-
betes, smoking status or BMI (Table 3). There was also no evi-
dence for modification of HRs for total nut intake and PDAC
by sex, geographic region or country intake (likelihood ratio
test p-value = 0.31, 0.42 and 0.50 respectively; data not shown).

Discussion

The present study prospectively assessed the association
between total nut intake and PDAC risk in the EPIC cohort.
Although all relative risk estimates were below the null value,
our study failed to detect any statistically significant inverse
associations for men and women. Likewise, relative risks were
somewhat lower when we restricted the analysis to microscop-
ically confirmed PDAC cases, but no statistically significant
associations were observed. Results for total nut intake and
PDAC remained unchanged when we evaluated effect-measure
modification by various subgroups.

Regular nut consumption has been associated with health
benefits in both epidemiological and clinical studies. Regular nut
consumption may play a role in reducing insulin resistance,
inflammation, hyperglycemia and oxidative stress among
others.'>** Despite differences in nutritional composition by nut
subtypes (i.e., walnuts have the highest content in linoleic acid
and o-linolenic acid, hazelnuts in fiber, peanuts in protein and
folate, pine nuts in polyunsaturated fatty acids), they are consid-
ered highly nutritious.”® Therefore, nuts have been postulated as
a food group that might have potential in cancer prevention
and in lowering cancer mortality; however, the epidemiologic
evidence remains limited, particularly for specific cancers.”"!

To our knowledge, only four published studies have evalu-
ated the potential preventive role of nut intake on PC risk,
with inconclusive results. The first study was conducted in the
Netherlands and encompassed 164 PC cases and 480 controls
from both genders. The authors concluded that there was no
association between the intake of “nuts and tasty snacks”
(including peanuts and other nuts, peanut butter and chips
among others) and PC risk.”” The second study was per-
formed in the prospective Nurses’ Health Study of 75,680
women, where the frequency of nut consumption (defined by
the sum of peanuts and other nuts) was statistically signifi-
cantly inversely associated with PC risk showing an HR of
0.65 (95% CI, 0.47-0.92; p-trend = 0.007)."* The third study,

Consumption of nuts and seeds and pancreatic cancer risk in EPIC

from the Golestan Cohort Study (Iran), included 50,045 par-
ticipants and 54 PC cases, and found no association between
nut intake and PC risk.'” The most recent study was con-
ducted in the Netherlands Cohort Study and evaluated the
association between consumption of nuts (sum of peanuts and
tree nut), tree nuts, and peanut butter and the risk of PC over-
all and by sex. Despite observing lower relative risks for higher
consumers compared to nonconsumers (HR, 0.84; 95% CI,
0.63-1.11; p-trend = 0.17), none of the associations or trend
tests were statistically significant.'®

Our results are consistent with those from the case-control
study, the Netherlands Cohort Study and the Golestan Cohort
Study studies, but not with the Nurses’ Health Study. Nonethe-
less, we advise caution when comparing results across studies
since nut consumption was assessed differently, and the types
of nuts consumed differed between studies. In EPIC, as dis-
cussed by Jenab et al., the exposure variable was a combination
of tree nuts and seeds (x~90% nuts, of which walnuts, almonds
and hazelnuts were the most regularly consumed),'*?*° whereas
in both the Nurses’ Health Study and the NCLS, peanuts were
more frequently consumed than tree nuts. Similarly, in EPIC-
Netherlands, peanuts composed more than half of total nut and
seed intake, but no associations with PDAC were observed in
our investigation when country-specific analyses were per-
formed, including EPIC-Netherlands. Nuts and peanuts have
different nutritional composition, and thus, they may play dif-
ferent roles in human health. In the present study, we could
not analyze them as a unique variable, but additional studies
should try to evaluate these foods items separately.

Dietary guidelines recommend a minimum portion of
30 g/day of nuts, seeds and legumes as they may have benefi-
cial effects on human health.”’ In the present study, only 2%
of nut consumers reported an intake >30 g/day. The general
population may have a misconception about nut consump-
tion, that they are thought to increase weight due to their high
caloric value; however, in our study, as well as in other publi-
shed prospective and clinical studies, it has been observed that
high nut consumers have lower BMI and less weight gain
compared to nonconsumers.>**® Some studies have suggested
a lower risk of Type-2 diabetes among nut consumers as well,
although data have not been consistent.'* Both excess weight
and Type-2 diabetes are established risk factors for PC; how-
ever, removing BMI or diabetes from the multivariable model,
or analyzing waist-to-hip ratio as a measure of abdominal fat-
ness instead of BMI, did not materially alter our results.

The present study had the following limitations: although
we tried to control for confounding effects, we could not
adjust our models for all known PC risk factors (i.e., family his-
tory, ABO blood group, chronic pancreatitis) because this infor-
mation was not collected in EPIC. Some but not all EPIC
dietary questionnaires were designed to capture nut consump-
tion, thus misclassification of the exposure and the possibility
that some foods that contribute to total nut intake in EPIC were
not assessed (ie., turron in Spain) could have also influenced

Int. J. Cancer: 00, 00—00 (2019) © 2019 UICC
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our results. Furthermore, as mentioned before, specific analyses
by type of nut could not be performed, including for peanut
butter. The range of total nut intake in EPIC was narrower than
reported by the Netherlands Cohort Study and the Nurses’
Health Study.'*'® Lastly, there is only one dietary assessment on
all EPIC participants (which was conducted at baseline), thus
we were not able to evaluate changes in diet over time.

One of the strengths of our study is its prospective design,
in which recall bias is less likely than in case-control studies,
and EPIC is a multicountry cohort with heterogeneity in diets
and lifestyle factors. We performed a sensitivity analysis
excluding cases diagnosed within the first 2 years of follow-up
to avoid any influence of prediagnostic PC on dietary intakes,
which showed similar results to the overall model. Moreover,
this is the largest study evaluating the association between
total nut intake and PDAC risk to date (including men and
women and over a thousand of PC cases), which allowed us
to evaluate effect measure modification by several parameters.

In conclusion, the results of the present study indicate that
there were no statistically significant inverse associations
between total nut intake and PDAC risk within a large
European cohort.

Acknowledgements
The authors thank the CERCA Program/Generalitat de Catalunya for their
institutional support. M.O.-S. received a post-doctoral fellow from

“Fundacion Cientifica de la Asociacion Espafiola Contra el Cancer (AECC)”
and is part of the group 55 of CIBERESP. The coordination of European
Prospective Investigation into Cancer and Nutrition (EPIC) is financially
supported by the European Commission (DG-SANCO) and the Interna-
tional Agency for Research on Cancer. The national cohorts are supported
by the Health Research Fund (FIS) of the Spanish Ministry of Health,
Regional Governments of Andalucia, Asturias, Basque Country, Murcia
(no. 6236), Navarra and the Catalan Institute of Oncology, La Caixa
(BM 06-130), Danish Cancer Society (Denmark); Ligue contre le Cancer,
Institut Gustave Roussy, Mutuelle Générale de I'Education Nationale,
Institut National de la Santé et de la Recherche Médicale (INSERM)
(France); Deutsche Krebshilfe, Deutsches Krebsforschungszentrum (DKFZ)
and Federal Ministry of Education and Research (Germany); the Hellenic
Health Foundation (Greece); Associazione Italiana per la Ricerca sul Cancro
(AIRC) and National Research Council (Italy); Dutch Ministry of Public
Health, Welfare and Sports (VWS), Netherlands Cancer Registry (NKR),
LK Research Funds, Dutch Prevention Funds, Dutch ZON (Zorg
Onderzoek Nederland), World Cancer Research Fund (WCRF) and Statis-
tics Netherlands (The Netherlands); Swedish Cancer Society, Swedish Scien-
tific Council and Regional Government of Skdne and Visterbotten
(Sweden); Cancer Research UK (C570/A16491 and C8221/A19170 to EPIC-
Oxford), Medical Research Council (MR/M012190/1 to EPIC-Oxford)
(United Kingdom).

Availability of Data and Materials

For information on how to submit an application for gaining
access to European Prospective Investigation into Cancer and
Nutrition (EPIC) data and/or biospecimens, please follow the
instructions at http://epic.iarc.fr/access/index.php.

14:207.

Int. ). Cancer: 00, 00-00 (2019) © 2019 UICC

of nut and seed intake with colorectal cancer risk

References

Rahib L, Smith BD, Aizenberg R, et al. Projecting 10. Gonz.alez CA, Salas.-Salvado J. The potential of in the European ?fospective Inve‘stigatlion %nto
o nuts in the prevention of cancer. Br J Nutr 2006; Cancer and Nutrition. Cancer Epidemiol Bio-

cancer incidence and d'eath-s to 2030: the unex- 96(Suppl 2):587-94. markers Prev 2004:13:1595-603.
pected burden of thyroid, liver, and pancreas can- 11. Bao Y, Han J, Hu FB, et al. Association of nut 20. Jenab M, Sabate J, Slimani N, et al. Consumption
cers in the United States. Cancer Res 2014;74: consumption with total and cause-specific mortal- and portion sizes of tree nuts, peanuts and seeds
2913-21. ity. N Engl ] Med 2013;369:2001-11. in the European Prospective Investigation into
Kamisawa T, Wood LD, Itoi T, et al. Pancreatic 12. de Souza RGM, Schincaglia RM, Pimentel GD, Cancer and Nutrition (EPIC) cohorts from
cancer. Lancet Lond Engl 2016;388:73-85. et al. Nuts and human health outcomes: a system- 10 European countries. Br ] Nutr 2006;96(Suppl
Siegel RL, Miller KD, Jemal A. Cancer statistics, atic review. Nutrients 2017:9:1311. 2):12-23.
2019. CA Cancer ] Clin 201969:7-34. 13. Casari I, Falasca M. Diet and pancreatic cancer 21. World Cancer Research Fund/American Institute
Cooperman AM, Iskandar ME, Wayne MG, et al. prevention. Cancer 2015;7:2309-17. for Cancer Research. Continuous Update Project
Prevention and early detection of pancreatic can- 14. Bao Y, Hu FB, Giovannucci EL, et al. Nut con- Expert Report 2018. Recommendations and public
cer. Surg Clin North Am 2018;98:1-12. sumption and risk of pancreatic cancer in women. health and policy implications. [Internet]. 2018.
Landi S. Genetic predisposition and Br J Cancer 2013;109:2911-6. Available from: https://www.wcrf.org/dietandcancer.
environmental risk factors to pancreatic cancer: a 15. Bueno de Mesquita HB, Maisonneuve P, Runia S, 22. Naudin S, Li K, Jaouen T, et al. Lifetime and base-
review of the literature. Mutat Res 20095681: et al. Intake of foods and nutrients and cancer of line alcohol intakes and risk of pancreatic cancer
299-307. the exocrine pancreas: a population-based case- in the European Prospective Investigation into
Maisonneuve P, Lowenfels AB. Risk factors for control study in The Netherlands. Int ] Cancer Cancer and Nutrition study. Int ] Cancer 2018;
pancreatic cancer: a summary review of meta- 1991:48:540-9. 143:801-12.
analytical studies. Int ] Epidemiol 2015;44: 16. Nieuwenhuis L, van den Brandt PA. Total nut, 23. Buckland G, Travier N, Cottet V, et al. Adherence
186-98. tree nut, peanut, and peanut butter consumption to the Mediterranean diet and risk of breast can-
Barone E, Corrado A, Gemignani F, et al. Envi- and the risk of pancreatic cancer in The cer in the European Prospective Investigation into
ronmental risk factors for pancreatic cancer: an Netherlands cohort study. Cancer Epidemiol Cancer and Nutrition cohort study. Int ] Cancer
update. Arch Toxicol 2016;90:2617-42. Biomarkers Prev 2018;27:274-84. 2013;132:2918-27.
Koushik A, Spiegelman D, Albanes D, et al. Intake 17. Ghorbani Z, Pourshams A, Fazeltabar 24. Freisling H, Noh H, Slimani N, et al. Nut intake
of fruits and vegetables and risk of pancreatic can- Malekshah A, et al. Major dietary protein sources and 5-year changes in body weight and obesity
cer in a pooled analysis of 14 cohort studies. in relation to pancreatic cancer: a large prospec- risk in adults: results from the EPIC-PANACEA
Am ] Epidemiol 2012;176:373-86. tive study. Arch Iran Med 2016;19:248-56. study. Eur ] Nutr 2017;57:2399-408.
Aune D, Keum N, Giovannucci E, et al. Nut con- 18. Riboli E, Hunt KJ, Slimani N, et al. European Pro- ~ 25. Ros E. Health benefits of nut consumption. Nutri-
sumption and risk of cardiovascular disease, total spective Investigation into Cancer and Nutrition ents 2010;2:652-82.
cancer, all-cause and cause-specific mortality: a (EPIC): study populations and data collection. 26. Martinez-Gonzilez MA, Bes-Rastrollo M. Nut
systematic review and dose-response meta- Public Health Nutr 2002;5:1113-24. consumption, weight gain and obesity: epidemio-
analysis of prospective studies. BVIC Med 2016; 19. Jenab M, Ferrari P, Slimani N, et al. Association logical evidence. Nutr Metab Cardiovasc Dis 2011;

21:540-5.

&
p—
=]
o
g
%}
o
B
=
i
5
9
=
(5]
©)



http://epic.iarc.fr/access/index.php
https://www.wcrf.org/dietandcancer

‘days*®
of stem cells

Shape the future of stem cell innovation
October 1- November 1, 2019

Join us for 24 Days of Stem Cells; a premiere virtual event
featuring the latest advances in stem cell research.

This year's format will feature a new hour of cutting edge content every week

day starting October 1st. Attend the sessions that are most relevant to your
work - at your convenience and at your pace.

During the 24-day long event, you can:

« Access leading scientific presentations from thought leaders around the
world

« Watch live training demonstrations from our stem cell experts

. Download key stem cell tools and resources

. Complete weekly challenges to earn points towards certification and prizes

Register today at !llﬁr?‘NoTF ‘s,:hlecr

www.24daysofstemcells.com
Y WILEY


http://pubads.g.doubleclick.net/gampad/clk?id=5106999000&iu=/2215

	 Consumption of nuts and seeds and pancreatic ductal adenocarcinoma risk in the European Prospective Investigation into Can...
	Introduction
	Methods
	Study population
	Identification of PC cases
	Information on lifestyle, dietary and nut intake
	Statistical analysis

	Results
	Basic information on cohort members
	Overall PDAC risk
	Effect-measure modification

	Discussion
	Acknowledgements
	Availability of Data and Materials
	References


