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The study by Zendehdel et'abf snus use and esophageal/gastric cancer isfanany analyses
involving the large prospective cohort of Swedishstruction workers. A comparison of the
methodologic approach in this report to those miezareports that were based on the same
cohort and dataset (with substantial overlappirtb@ship) reveals several noteworthy
inconsistencies, including: (1) conflicting elidiby criteria (which greatly influences the size
and age distribution of the sample); (2) incompéetd inconsistent analysis of snus use; and (3)
several other important analytic irregularities. particular, we compare the Zendehdel et al.
study to others involving tobacco use and cutanequamous cancémelanoma, leukemia

and multiple myelom&mouth, lung, and pancreas cantprpstate cancérmyocardial

infarction’ and amyotrophic lateral sclerosisThis letter limits the comparison to studies that
included an assessment of snus; more exampleg obtervations presented here will appear
when the investigation is expanded to other regmated on the same cohort (to be presented in
a less constrained format). The observed incarsigts are sufficient that the scientific
community should consider that the reports frors twhort are biased and generally
uninformative until the issues discussed beloweselved.

(1) Conflicting eligibility criteria: The Zendehdstudy included 336,381 male construction
workers enrolled between 1971 and 1993. Howeesersl of these authors recently published
a study that excluded over 55,000 subjects who emrelled prior to 1976 due t@fnbiguities

in the coding of smoking status in the questioresaursed during 1971-7%iting an

unpublished observation by Zendehdel as the jaatifin of the exclusiors.

It appears that the inclusion of these previougblaed subjects was necessary for Zendehdel’s
positive findings, because those enrolled betwé&aii hnd 1975 contributed disproportionately
to the 70+ person-time category in the analysiar €timates, based on numbers reported in the
paper for age at enroliment, suggest that the I®7é&nrollees account for more than one-third

of that person-time. (This is necessarily a roegtimate; the authors should have reported it, or
provided enough information to calculate it, but dot.). For Tables Ill and IV Zendehdel et al.
stratify their analysis of snus use into whppearsto be (see below) person-time accumulated
before age 70 and among 70+ year olds. They shainmost of the elevated relative risks were
for snus users attaining 70+ years, and, weretitardhose, the relative risks would generally
show null or even protective effects. Thus, tlusfasing re-inclusion of 1971-75 enrollees in
this study is not merely suspicious; there is afitive evidence suggesting it substantially
altered the apparent results, a noteworthy fat¢twlaa not addressed by the authors.

(Note: We saydppearsto be" in the previous paragraph because the descripfiomethods for
stratification at age 70 years is ambiguous. bhtaxh, while Table Ill reports person-time
figures that are consistent with our interpretatibie person couninplies that only those
subjects who did not attain age 70 contributedgretsne to the under-70 analysis, since the
number of persons in both strata sums to the motadber (except where the numbers do not
quite add up due to what we guess is a typograbpiioar); we assume the latter represents a
series of errors in the tables. We also obserakthie tables report a baseline (referent group)
for the all-ages analyses, but omit it for the ageeific analyses, creating the confusing
impression that the same referent applies to allyaes.)
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The authors justify this age cutpoint (which is nohsistent with previous analyses (Table 1))
by stating that the relative risks diverged at @g@and indicate that older men were more likely
to have been exposed to different snus producth#thhigher levels of tobacco specific
nitrosamines than contemporary products. Thisrasegrovides additional support for the
exclusion of men enrolled before 1976, as doing/sold have made the overall findings more
applicable to contemporary products, which is abfjua more relevant public health focus than
earlier products. At a minimum this means thatuhder-70 results should be emphasized (in
the abstract and elsewhere) as the only ones ttade information that is relevant to current

policy.

(2) Snus exposure assessméditiere are inconsistencies in how exposure to smssdefined

and analyzed in the studies that emphasized tipatsexe. An earlier report by overlapping
authors stated thdinconsistencies in the data on snuff taking wenrespnt in 7% of the
workers”.® But the Zendehdel article contradicts that obation by asserting:The [exposure]
data quality has been reviewed previously and veasned to be satisfactory,” citing an older
study which included an analysis of only cigaretigar and pipe smoking, and does not appear
to address snus exposure at‘alZendehdel et al. postulated possible biasesdaltieetinclusion

of the 1971-1975 sample in the discussion. Howetely did not provide any direct
comparison of tobacco use or esophageal/gastroecéetween males enrolled prior to 1976
and those enrolled after 1977, which they easilyc¢bave done.

What is most inexplicable is the failure by Zendelret al. to report separately the risks for
former and current snus use at the time of colnddtion. Other studies with overlapping
authors™ ’ prove that this information was available to Zdmd et al., as were other important
measures besides a dichotomous measure of liféeves-never) use of snus. By contrast,
Zendehdel et al. presented a dose response ralaifpoior smoking, but not for snus use. This
oversimplification of the exposure of interest miistviewed in the context of other studies from
this research group that assessed intensityduration of snus us& and thus demonstrate that
the authors are aware of the value of dividing &xisosure into categories.

(3) Miscellaneous irregularities and inconsistescigne study by Zendehdel et al. also differs
from previous analyses in the definitions of BMbamoking. They divide BMlinto quartiles;
while this was done by Nyren et dlif differs greatly from the BMI variables usedrost of

the other analyses (Table > Zendehdel et al. used multiple definitions of &ing: 1) ever
smokers versus those who never used any tobaccay2nt (overall and divided into 3
categories: <10 grams (g)/day, 10-19 g/day and x#@8y) or previous (overall and divided

into smoke free <5 years and smoke free >=5 y@aokers; and 3) smoked cigarette only, pipe
only and cigar only. Dose response was analyzed. bgreating semicontinuous variables from
medians of categories; in these analyses the n®sars of any tobacco were omitted” but there
is no indication of why this method was used dhé results changed when these variables were
analyzed as continuous variables or as non-ordatalgorical variables. In addition, the referent
groups for these analyses are unclear and thestaldeconstructed in a way that implies that
males who never used tobacco are the referent goowghl analyses. Overall there is little
consistency between smoking variables includedffardnt analyses of the Swedish
construction workers’ cohort.
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Thus, the definitions of several variables varyssabtially from report to report without
explanation or even acknowledgement that it isdpeione. It is conceivable that changes in one
minor covariate were considered unimportant endgaghention, though it is difficult to imagine
this is the case for the main exposure of intergs even conceivable that the authors
genuinely believed, without regard to the resuittheir data, that theories about the causes of
different diseases justify different exposure débins (though little evidence of such a rationale
appears in the papers). But given the substaigightions and even contradictions among the
above cited studies, it is impossible to not sthpsgspect that the model choices were made
based on the results they produced.

It is a perennial problem in epidemiology that eliféfint studies use incompatible measures, and
thus reach conclusions that can not be directlypaoed or even replicated. But it is particularly
troublesome when the same authors publish numetadges addressing a single exposure in a
single cohort but use inconsistent measures ofaxpavithout any acknowledgement of this
change, let alone any attempt to explain why. mlost obvious explanation is that the authors
were practicing "publication bias in sitd®,analyzing the data in many different ways and
reporting only the particular model that producesuits they most like or believe have the
greatest likelihood of being published.

Zendehdel et al. provided no indication of whetiheir findings are robust enough to hold true
if the alternative variable definitions — in padiar, those used in their previous publications --
are used. While using different variable defimgan different analyses is defensible if it is
based on plausible hypotheses about differentrpattd effects or if small sample size
necessitates combining categories, there is n@realthat those explanations apply in the
present case. If the tobacco use variables wealse“tr. categorized prior to the analyses based
on what was perceived as relevant in relation ¢tut consumption habits and biological
effect,” then some reference should have been nwatlhe categories used in the previous studies
(including an explicit acknowledgement of the diffieces). Absent such analysis, it is difficult
to identify any explanation for the differing modloices other than an attempt to get a
preferred result.

Beyond the choice of the statistic model, it is tvarothing that Tables Il and IV include

positive, negative and null relative risks, as wioog expected from analyzing 60 different
associations. The authors choose to focus orstitati significance as paramount and emphasize
the outlier results that are significant. Evenisgtaside the possibility that the outlier point
estimates and statistical significance result ftbenmodel choices noted above, the emphasis on
data-driven outliers means that a correction foltiple hypothesis testing should be used. Such
a correction would almost certainly make most bogthe results not statistically significant.

Readers of this series of papers might also beusedfby the piecemeal approach that isolates
exposure-outcome pairs and reports them in for@usate not comparable, mixes incidence and
mortality, omits absolute risk level estimates, amakes it impossible to get a clear picture of
comparative risks. While this is not necessaritgig or unusual, it takes substantial work for a
sophisticated reader to try to piece togetherdbfisort's exposure and disease experience. Given
the potential value of this cohort in providingig picture, we wonder why these authors have
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not attempted to, for example, report the overalitality rates for people in different exposure
categories, providing valuable perspective on srs&s smoking, and other exposures.

The series of studies that are difficult to compaith numerous unexplained variations in
eligibility criteria, variable definitions, and athchoices create the appearance that the studies o
snus using this cohort have degenerated into fisbxpeditions. There is no apparent basis for
the analytic choices that were made, other thaseliaeporting. Because there is no way for the
interested reader to fully understand the choiegdicate the calculations, or otherwise examine
the analyses, we are left speculating about swah Producing results based on incompletely
explained and under-justified methods using daaithnot available for the scientific

community to reanalyze strains the definition airs scientific publishing. At a minimum the
authors should report the results that would baiobtl for each of their disease endpoints
(esophageal cancer, pancreatic cancer, etc.) trsngodels from all other relevant articles and
report absolute risk (differences) so that diffé@xposure-disease combinations can be
compared and summed. Having done that, the autbmrkl be free to argue that the specific
models used in each report were the best for gudicplar analysis, and the scientific

community could judge whether the model choicesdiahe reported results. Should the
authors be unwilling to provide these basic conguens, the dataset should be made publicly
available so that the biases outlined in this tets® be refuted or confirmed.
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Table I: Comparison of variables included in analyss of the Swedish construction workers’ study

Reference Age Snus use BMI Other tobacco use
1 Attained age Ever versus never Quartiles Ever or never
Stratified analysis: <70, >=70 Current, previous, or never
years old Amount: <10 g/day, 10-19 g/day, >=20
Incidence rates standardized g/day
using 5-year age groups Product: cigarette only, pipe only, cigar
Relative risks adjusted for age only
in years as the time scale.
5 Attained age Never, previous, or current<25, 25-29, and Never, previous, or current
Incidence rates standardized Grams of snus per >30 Grams of smoking tobacco per day
using 5-year age groups day (<10 g or10 Q) (continuous)
Relative risks adjusted for
attained age (continuous) as
time scale.
3 Incidence rate ratios adjusted Pure snuff users vs tobaccdJnderweight: Pure cigarette smokers vs TNU
for age (possibly in 5-year agenonusers (TNU) <18.5, normal: Amount of cigarette tobacco smoked
groups 18.5-25, daily: TNU, 1-9 g, 10-19 g, >=20 g
Duration of use (years): 1- overweight: 25-  Pure pipe smokers vs TNU
29, >=30 30 and obese: >30Pure cigar smokers vs TNU
Mixed tobacco use vs TNU
4 Incidence rate ratios adjusted Never tobacco users versus&Jnderweight: Current smokers, ex-smokers and TNU
for age in years as the time  pure snuff dippers <18.5, normal: Amount currently smoked (g/day): <10,
scale. 18.5-25, 10-20, >20
overweight: 25-  Pure cigarette smoker versus TNU
30 and obese: >30Pure pipe smoking versus TNU
7 Stratified analysis: 35-54 and Never, current, former <20, 20-24, 25- Not included
55-65 years old Amount used by current 30, 30+
Incidence rates standardized users: <12.5 g/day, 12.5- (BMI was
using 5-year age groups 24.9 g/day, 25-49.9 g day Adjusted for age
Relative risks adjusted for ageand >=50 g day distribution at
as time scale. Amount of snuff use entry)
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Reference Age Snus use BMI

Other tobacco use

(g/week)

Duration of snuff dipping
Time since cessation of
snuff use

Regular snuff use: (>=1¢g
day) for at least 1 year
Former snuff use: stopped
using snuff more than 1
year before enrolment

8 Incidence rates standardized byure snuff dipping versus
age group: <40, 40-44, 45-49non-tobacco use
50-54, 55-59,
60+ years old

Estimated relative risks
adjusted for age in 5-year

Former, current, non-tobacco use
Amount: <=15 g/day, >15 g/day

Cigarette smoking, cigar, pipe or mixed

smoking and non-tobacco use
Only smoking, both smoking and snulf
dipping and non-tobacco use
Only smoking, snuff dipping only, botl

—

—

categories smoking and snuff dipping and non-
tobacco use
2 Incidence rate ratios adjusted Snuff dipper vs TNU Underweight: Previous, current vs TNU
for age (possibly in 5-year age Years dipping snuff: TNU, <18.5, normal: Smoking tobacco g/day: TNU, <=10,
group$y <30, >=30 18.5-25, 11-15, >15

overweight: 25-

30 and obese: >30>25

Years of smoking: TNU, <=15, 16-25,

Years since smoking cessation: TNU,
<10, >=10

Cigarette smoker vs TNU
Cigarettes/day: TNU, <10, 11-20, >=2
Cigar smoker vs TNU

Pipe smoker vs TNU

Pipe tobacco g/week: TNU, <80, >=8
Mixed user vs TNU

0
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Reference Age Snus use

BMI

Other tobacco use

6

Rate ratios adjusted for age adNever (includes cigarette,
a categorical variable (<45, 45pipe and cigar smoking)
49, 50-54, 55-59, 60-64, 65-69and ever

70-74, 75-79 80+ years old)

Never, previous and current
Cigarettes per day: 0, 1-4, 5-14, 15-24
>25

Duration among ex-smokers (years):
never smokers (ref), 1-10, 11-20, >21
Duration among current smokers
(years): never smokers (ref), 1-10, 11
20, 21-30, 31-40, >41

Pipe (g tobacco/week): never smoker

[

(ref), <30, 30-100, >100
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