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Introduction 

There is ongoing debate regarding the mortal-
ity risk associated with cocaine use because 
there has been no follow-up data available 

for populations similar to life insurance applicants. 
The currently available data is limited to populations 
treated for cocaine abuse, and populations identi-
fied in emergency rooms or by medical examiners 
at autopsy who tested positive for cocaine and/or its 
metabolites.1-4 Risk associated with cocaine use in 
those without a history of substance abuse treatment 
or illness cannot be estimated from this data. 

The most common complaints of cocaine users who 
come to emergency rooms are psychiatric (altered 
mental status, suicide attempts), cardiac (chest pains, 
palpitations or syncope) and neurologic (seizures).1 

Cocaine is the most common cause of chest pain in 
young adults presenting to emergency departments, 
and in the U.S. is the cause of 25% of myocardial 
infarction in people under 45 years of age.5 Cocaine 
also has been associated with hypotension, cardiac 
arrhythmias, sudden death, thrombotic stroke, hy-
perthermia, hallucinations and psychosis, as well as 
mortality associated with accidents. 

In response to the perceived risk, life insurance ap-
plicants found to have cocaine metabolites in their 
urine samples may be declined or have their applica-
tions postponed for a period followed by retesting. 
When the retest is negative, these applicants may 
then be offered a policy with a temporary flat extra 
premium. Whether or not these approaches match 
the risk is unknown. To resolve this dilemma, the 
authors conducted a long-term follow-up mortality 
study of life insurance applicants who tested positive 
for cocaine. 

Executive Summary Current approaches to un-
derwriting positive cocaine tests include decline 
or postponement followed by retesting and (if 
the retest is negative) assignment of a temporary 
flat extra premium. This study of over 4,500,000 
insurance applicants followed for a mean of 11 
years shows that the excess risk from cocaine 
use is moderately elevated and stable for many 
years, and is dependent on age, sex and smoking 
status; this calls into question these approaches. 
Those under age 60 have the highest prevalence 
and mortality ratios. 

How the Study Was Done 

This study was performed on 4,574,562 insurance 
applicants ages 20 and over who had urine samples 
tested for cocaine at Clinical Reference Laboratory 
(CRL) between 1991 and 2000. In our analysis, a posi-
tive cocaine result was determined by the presence 
of cocaine’s primary metabolite, benzoylecgonine. 
Cocaine itself has a very short half-life in the blood– 
about 1 hour.1 Benzoylecgonine has a half-life of ap-
proximately 6 hours, and the window for detection 
in urine is about 1 to 2 days for the enzyme-linked 
immunoassay test that CRL uses to screen samples. 
The cutoff concentration for a positive urine test is 
150 ng/mL. All positive tests are confirmed with gas 
chromatography with mass spectroscopy (GC/MS). 

Mortality follow-up of applicants was done in 2008, 
utilizing the Social Security Administration Death 
Master File–we found 140,496 deaths within our 
study population after a mean of 10.93 years (range 
0 to 17) of follow-up. Because prevalence and excess 
risk associated with cocaine use varied by age, sex and 
cotinine status, we split analysis of the study popula-
tion by those factors. We compared mortality results 
within the different sex and age groups by urine coti-
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nine result, with a positive cotinine considered to be 
200 ng/ml (0.2 ug/ml) or higher. Cotinine indicates 
current nicotine use, which is most often associated 
with tobacco use. Male nonsmokers provided the 
largest demographic group in our study, allowing 
analysis by 10-year age groups. The other age-sex 
groups had fewer deaths, so analysis was limited to 
two age bands (20 to 49 years, 50+ years). 

We calculated mortality rates for male nonsmokers 
based on the number of people who died (numerator) 
and the total number of people in that subgroup (de-
nominator). From these rates we calculated mortality 
ratios (MRs) and their 95% confidence intervals.6 

Our MRs compared the mortality rate of a subgroup 
positive for cocaine divided by the rate of the refer-
ence group: those who were negative for cocaine. No 
outside reference group was needed because the study 
population itself provided sufficiently large numbers 
of cases to provide stable and representative bench-
marks for comparison. 

For the other age-sex groups, Cox regression was 
used to calculate the MRs and their 95% confidence 
intervals. Age was included as a covariate so that the 
broader age bands necessary because of fewer deaths 
did not skew the mortality results based on the un-
even distribution of cocaine use between younger and 
older ages. The software used was PASW for Windows 
release 17.0.2. 

What the Study Found 

The MRs and excess death rates for positive cocaine 
status by 10-year age groups for male nonsmokers are 
listed in Table 1. MRs by age group (20 to 49 years, 
50+ years) and cotinine status are shown in Table 2 
for females and Table 3 for males. Figures 1 and 2 
show the prevalence and MRs for positive cocaine 
tests by 10-year age group for male nonsmokers. 
Using life table methods, Figure 3 shows cumulative 
survival for male nonsmokers by cocaine status for 
ages 20 to 29 and 40 to 49 to illustrate the survival 
trends seen in all of the 10-year age groups. 

Our results demonstrate that positive cocaine status 
in individual life insurance applicants carries an in-
creased mortality risk relative to those negative for 
cocaine, with the highest relative risk at the youngest 
ages. The prevalence of positive cocaine use among 
life insurance applicants also decreases with age. In 
comparison with the general population, the preva-
lence of positive cocaine detected among young males 
who apply for life insurance (.30% for ages 20 to 29, 
.30% for ages 30 to 39) is about half of the reported 

current use of cocaine among the general U.S. popula-
tion ages 26 and up (.7%).7 

When cocaine status is examined by tobacco use 
(as indicated by urine cotinine), the relative risk of 
mortality is lower in cocaine-positive smokers than 
cocaine-positive nonsmokers, while the prevalence 
of cocaine use is higher among smokers than non-
smokers. 

The level of mortality risk for positive cocaine tests 
over time is shown by the survival results for male 
nonsmokers in Figure 3. For each age group, the 
mortality ratio for cocaine users relative to nonusers 
is consistent as time goes on. There is little change in 
the pattern of survival between early and later years 
after the detection of cocaine, up to 16 years after 
detection was made. 

What Do the Study Results Contribute to Risk 
Assessment? 

This is the first publication that looks at the actual 
long-term mortality risk from cocaine use in an insur-
ance applicant population (or in any general popula-
tion). The relative mortality ranges from about 500% 
for male nonsmokers ages 20 to 29 to a nonsignificant 
difference for female smokers ages 50 and up. When 
combined with the prevalence data, it is apparent 
that testing for cocaine below age 60 has by far the 
greatest impact in reducing exposure to excess mor-
tality risk. 

Among male nonsmokers, the risk associated with 
cocaine use as measured by relative mortality (MRs) 
decreases with age, but the excess deaths increase 
with age up to age 70. Both approaches require 
banding by age to accurately express the risk. It is 
also clear from the life table survival analysis of the 
male nonsmokers (similar to other groups, data not 
shown) that the additional mortality risk is relatively 
stable for 16 years when expressed as a mortality ratio, 
although the number of deaths are limited after 10 
years of follow-up in our study. 

The reduction in relative mortality risk for cocaine use 
for smokers when compared to nonsmokers may be 
an indication of mortality attributable to a “lifestyle” 
risk that is common to both cocaine users and smok-
ers. Despite this overlap, excess mortality was still 
found among cocaine-positive smokers, indicating 
additional risk associated with cocaine use. 

A commonly used approach for life insurance appli-
cants with a positive cocaine result is postponement 
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for a period of time, followed by retesting. When the 
retest is negative, the applicant may be accepted with 
a temporary flat extra premium that is identical for all 
applicants. Other typical actions include immediate 
declination of the risk at the time of the initial positive 
cocaine result. Our study found that the excess risk in 
the first year is similar to that in all subsequent years 
as measured by mortality ratios. Whether this reflects 
continued cocaine use or other associated lifestyle 
and substance use issues is uncertain from our data. 

However, our findings call into question current 
underwriting approaches, and suggest the increased 
risk may be better approximated by an age-, sex- and 
cotinine-specific table rating or flat extra applied at 
the time of the initial application and maintained for 
at least 10 years. The extent of the risk shown in this 
study may be mitigated through underwriting review 

taking into account other history, but the pattern of 
risk by age, sex, cotinine status and duration would 
be expected to be similar to what we have found. 
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Table 1. Cocaine Mortality R.1tes and Ratios by Age Group, Male Nonsmokers* 

Excess 
Age Grou11 Cocaine Total Mortality Mortality 95% Cl** 

Deaths JJer 
(years) St.atus Deaths AJJJJlicants Rate Ratio(%) (%) 

1,000/year-'-

20 to 29 egative (reference) 1,476 221,163 .00667 100 

Positive 22 656 .03354 503 330-766 2.5 

30 to 39 egative (reference) 5,960 750,756 .00794 100 

Positive 57 2,234 .02551 321 248-417 1.6 

40 to 49 Negative (reference) 11,586 727,709 .01592 100 

Positive 56 1,553 .03606 226 174-294 1.8 

50 to 59 Negative (reference) 16,169 438,392 .03688 100 

Positive 28 349 .08023 218 150-315 4.0 

60 to 69 Negative (reference) 19,205 177,648 .10811 100 

Positive 14 66 .21212 196 116-331 9.5 

70+ egative (reference) 15,065 53,885 .27958 100 

Positive 5 14 .35714 128 53-307 7.1 

* Urine cotinine <200 ng/mL 

** See Reference 6 

t Difference behveen positive and negative m011ality rates multiplied by 1,000, divided by l 0.93 years mean follow-up 

Table 2. Cocaine Prevalence, Mortality R.1tes and R.1tios by Age Group and Cotinine Status, Females 

Cotiniue Cocaine 

St11t11s Status 

Females, 20 to 49 

Negative* egative (reference) 

Positive 

Positive** Negative (reference) 

Positive 

Females, 50+ 

Negative* egative (reference) 

Positive 

Positive** egative (reference) 

Positive 

* Urine cotinine <200 ng/mL 

**Urine cotinine =>200 ng/mL 

Total 

Deaths A1111licm1ts 

8,416 1,108,304 

18 1,005 

2,876 142,347 

45 1,269 

23,924 344,172 

6 65 

5,999 41,883 

5 62 

t Calculated with Cox regression including age as a covariate 

Cocaine 

Prevalence 
Mort:llity 95% Cit 

(%) 
Ratiot (%) (%) 

100 

.09 233 147-370 

100 

.88 202 151-272 

100 

.02 269 121-598 

100 

.15 91 38-220 
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Table 3. Coc,1ine Prevalence, Mortality Rates and Ratios by Age Group and Cotinine Status, Males 

Cocaine 
Cotinine Cocaine Total Mortality 

Prevalence 
Stflf:tts Status Deatl1s A1111licants Ratiot (%) 

(%) 

Males, 20 to 49 

Negative* Negative (reference) 19,022 1,699,628 100 

Positive 135 4,443 .26 279 

Positive** egative (reference) 9,881 350,529 100 

Positive 203 4,329 1.22 185 

Males, 50+ 

Negative* egative (reference) 50,439 669,925 100 

Positive 47 429 .06 201 

Positive** Negative (reference) 15,736 110,596 100 

Positive 56 361 .33 140 

* Urine cotinine <200 ng/mL 

* * Urine cotinine =>200 ng/mL 

-'-Calculated with Cox regression including age as a covariate 

Figure 1. Prevalence of Positive Cocaine Results by Age Group for Male Nonsmokers 
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Figure 2. Mortality Ratios for Positive Cocaine Results by Age Group, Male Nonsmokers 
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Figure 3. Cumuh1tive Survival by Cocaine Status for Ages 20 to 29 and Ages 40 to 49 Years for 

Male Nonsmokers 
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