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Executive Summary: An 8 to 10 year (mean 8.8 years) follow-up study of 
mortality among 2,193,014 insurance applicants who disclosed their cigarette 
smoking and other tobacco use status found that “nonsmokers” and “non-
cigarette tobacco users” who were positive for cotinine (=> 200 ng/mL) had 
mortality that was substantially elevated. Non-cigarette tobacco users who were 
negative for cotinine had mortality that was not significantly different than the 
mortality seen among cotinine-negative nonsmokers. The presence of cotinine in 
the urine is the key factor in determining mortality risk rather than how nicotine 
is consumed. 

Introduction 
Unlike cigarette use, the mortality risk associated with 
non-cigarette tobacco use is unclear. Various insurers 
may treat this group like cigarette smokers, as an 
intermediate risk or (in some cases) like nonsmokers. 
To better quantify the risk, insurers may ask applicants 
about how much or how often they use non-cigarette 
tobacco. Insurers may also turn to thiocyanate test-
ing, which can provide evidence of inhaling burned 
tobacco in order to differentiate between types of 
nicotine-associated risk. 

Tobacco studies from the general population have 
usually found that non-cigarette tobacco use has an 
intermediate mortality risk between that of smok-
ers and nonsmokers. However, these studies do not 
generally include data on cotinine levels, nor do they 
suffer from misclassification problems resulting from 
cigarette smokers claiming non-cigarette tobacco use 
or nonsmoking status. Most excess mortality associated 
with tobacco comes from increased cardiovascular dis-
ease largely related to nicotine and, to a lesser extent, 
cancers related to tars and other substances present in 
tobacco but not in nicotine gum and patches. 

To help define the risk in non-cigarette tobacco users 
and the role of cotinine testing, we performed an 8 to 
10 year (mean 8.8 years) follow-up study of mortality 
in insurance applicants, looking at both their admitted 
tobacco use status and cotinine levels. 

How the Study Was Done 
Clinical Reference Laboratory (CRL) performs test-
ing on a substantial proportion of U.S. life insurance 
applicants. Most adult applicants are tested for urine 
cotinine, a highly sensitive and specific marker of 
nicotine use. A cotinine threshold of 200 ng/mL (0.2 
ug/mL) was used in this study to indicate nicotine use. 
Increasingly, this is a typical cut-off used by insurers 
although a cut-off of 500 ng/mL is in common use as 
well. The lower cut-off improves sensitivity but reduces 
specificity in the absence of a confirmatory step, as 
discussed in a previous study by CRL published in ON 

1THE RISK. 

Since confirmatory gas chromatography/mass spec-
troscopy (GC/MS) tests were not done for this study, 
this means that a few nonsmokers may be classifi ed 
as nicotine users, potentially reducing the mortality 
differences between nonsmokers and cigarette/other 
tobacco users. Using the higher cotinine cut-off of 500 
ng/mL would create the same limitation by adding 
nicotine users to the nonsmokers. 

This study included 2,193,014 applicants age 20 to 
94 years (mean 43 years) who were tested for cotinine 
between 1998 and 2000; 37,995 deaths occurred 
among those applicants. Questions about cigarette 
smoking and tobacco use were asked at the time of 
test authorization; only applicants who answered these 
questions were included in this study. 
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The question on CRL’s authorization forms in 1998 
through 2000 that asked about cigarette smoking was: 
“Do you smoke cigarettes?” Answer boxes were pro-
vided for the applicant to check either “Yes” or “No.” 
The question that asked about tobacco use was: “Do 
you use any tobacco products?” Answer boxes were 
provided for the applicant to check either “Yes” or 
“No.” Applicants who did not answer these questions 
were excluded from this study. Individuals who admit-
ted using tobacco but not cigarettes were identifi ed by 
separating admitted cigarette smokers from those who 
only admitted tobacco use. 

The Social Security Administration keeps a database 
(the Death Master File) that lists the deaths of U.S. 
citizens, and allows this to be used for research pur-
poses. This database was accessed in June 2008 by 
CRL to determine who in our study had died. The 
mean duration of follow-up was 8.8 years with a range 
of 8 to 10 years. 

To reduce the impact of mortality attributable to differ-
ent age and sex characteristics in the use of cigarettes 
and other forms of tobacco, our analysis splits the study 
population by sex and age group (20 to 59 years, 60+ 
years). To compare mortality results within the differ-
ent age/sex groups that were further distinguished by 
admitted tobacco use status and cotinine result, we cal-
culated mortality rates for each subgroup based on the 
number of people who died (numerator) and the total 
number of people in that subgroup (denominator). 

From these rates we then calculated mortality ratios 
and their 95% confi dence intervals.2 Our mortality 
ratios compared the mortality rate of a subgroup of 
interest divided by the rate of the reference group: 
the admitted nonsmokers who were negative for coti-
nine. No outside reference group was needed because 
the study population itself provided suffi ciently large 
numbers of cotinine-negative nonsmokers to provide 
stable and representative benchmarks for comparison. 
Subgroups were selected only by admitted tobacco use 
status and cotinine result. 

The number of deaths among males was suffi ciently 
high to provide narrow 95% confi dence intervals. 
Fewer deaths were available among females because 
of fewer applicants and a lower likelihood of tobacco 
use, resulting in wider 95% confi dence intervals. 

What the Study Found 
Table 1 shows the mortality ratios for females and Table 
2 shows the mortality ratios for males, subdivided by 
age, admitted tobacco use status and cotinine result. 
Figure 1 is a graphic representation of these mortality 
ratio results for each of the four age/sex groups. 

In all four age/sex groups, when compared against 
admitted nonsmokers who were negative for cotinine, 
those who admitted to smoking cigarettes had 205% 
to 320% relative mortality, similar to the difference 
seen in insured lives. The relative mortality for non-
cigarette tobacco users who were cotinine negative 
ranged from 88 to 144% in females (with wide 95% 
confidence intervals), but was only 82 to 90% for 
males where, because of more deaths, the 95% confi -
dence intervals were much narrower. Mortality among 
cotinine-negative non-cigarette tobacco users was not 
significantly different from mortality among cotinine-
negative nonsmokers. 

In the cotinine-positive non-cigarette tobacco groups, 
the relative mortality ranged from 135% to 278% with 
females experiencing higher relative mortality than 
males. Mortality for cotinine-positive non-cigarette 
tobacco users was distinctly higher than mortality for 
those groups that were negative for cotinine. 

What Do the Study Results Contribute to Risk 
Assessment? 
In this large study limited to an otherwise unselected 
group of insurance applicants, cotinine results were a 
far better predictor of mortality than stated tobacco 
use. Both nonsmokers and non-cigarette tobacco us-
ers who were positive for cotinine experienced relative 
mortality that was markedly elevated. Non-cigarette 
tobacco users who were negative for cotinine had 
low mortality that was not significantly different than 
the mortality of nonsmokers who were negative for 
cotinine. Although the mortality ratios in each age/sex 
group varied, the pattern of mortality is very similar 
within all groups. 

The key is the cotinine status, the most objective 
marker available as to extent and recency of tobacco 
or other nicotine use. An accurate history on the nature 
and frequency of non-cigarette tobacco use may be 
difficult to obtain, and is unlikely to change the rela-
tive risk to any great degree once the cotinine status 
is known. The role of additional testing in an attempt 
to separate inhaled tobacco vs. oral and other nicotine 
use is unclear, since the mortality implications of the 
difference is unknown and may be limited once the 
cotinine status is known. 

Consideration of admitted non-cigarette tobacco use 
with negative cotinine for more favorable risk catego-
ries may be appropriate. Cotinine-positive applicants 
have a much higher mortality risk regardless of admit-
ted tobacco use status. 

References 
1. Stout RL, Magee M, and Dolan VF. “Improvements in cotinine testing of 

insurance applicants” ON THE RISK 2006;22:58-61 
2. Kleinbaum DG, Sullivan KM and Barker ND. ActivEPI Companion 

Textbook. New York City, NY: Springer; 2003, pp 350-1 



Table I. Mo11ality Rates and Ratios for Females by Age Group, Cotinine Results, and 
Admitted Tobacco t.: se Status 

A2es 20 to 59. ne2a.tive rotinine* 

Nonsmokers (reference) 

Non.cig;;rette toba.oco users 

A2es 20 to 59. positive rotinine** 

Nonsmokers 

Non.cig~ette tobacco users 

A2es 20 to 59. ci2;:rette smokers 

A2es 60+. ne2a.tive rotinine 

Nonsmokers (reference) 

Non.cig~ette tobacco users 

A2es 60+. positive rotinine 

Nonsmokers 

Non.cig~ette tobacco users 

A2es 60+. ci2;:rette smokers 

• Unn• cotmm• <200 ng/mL 

Deaths 

3,660 

7 

285 

10 

1,126 

5,328 

5 

285 

25 

706 

Total 

Applicants 

667,302 

887 

16,430 

690 

64,184 

68,194 

73 

1,894 

115 

4,403 

Mo11ality Mortality 

Rate Ratio(%) 95% Cl' 

.00548 100 

.00789 144 69-301 

.01735 316 282-355 

.01449 264 143-489 

.01754 320 302-339 

.07813 100 

.06849 88 38-204 

.15048 193 173-214 

.21739 278 197-394 

.16035 205 192-220 

** Urine rotiuine => 200 ng/mL 

t See Reference 2 
Table 1. Morttlil)' Rates ond Ratios for lbles by Ac• Group, Cotinint Results, and 

Admitted Tobacco t.:se Status 

Total llortality ~lortality 

Deaths Appticanis Rate Ra1:io (¾) 95¾Cr 

Qgti J!2 12 ~2 H!•m·~ '2Iiniu,• 
Xonsmokers (re!"erence) 9,113 1,010,815 .00911 100 

Xon-cig;;rene tob:iCCO users 227 30,212 .00751 82 72-94 

Qea 1Q 12 ~2 2!Ui!irf ~lm!!l~n 

::--;ionsmokers 981 44,688 .0219S 241 226-2S6 

Xon-cigarette tobacco users 454 33,194 .0136S 150 137-164 

Aees 10 to 59. ci2aene smokers 3,297 122,436 .02693 295 2S6-306 

A ea 60+ neeatit•e corinine 

:-lonsmokers (rt!ermee) 9,848 111,S:U .0S807 100 

~on-cigarette tobacco users 123 1,544 .07966 90 76-107 

Aees 60+. RQsitn:e cotinine 

~onsmokers 629 3,900 .16128 183 170-197 

~cn-cigartttt tobacco ustrs 275 2,309 .11910 13S 121-1S1 

Ages~ cigar.ne smok<rs 1,511 7,911 .19098 217 207-227 

• l:rine cotinin• <200 ng,mL 

•• t:rine cotinine -=> 100 ng/mL 

t See Rtfer,nc, 2 
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Figue 1. Mortality Ra:lfas by Age Group, Sex, Ad.Dlitted Tobacco Use Status, a:n d C otinin e 
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