Clinical Epidemiology and Global Health 11 (2021) 100772

Contents lists available at ScienceDirect

Clinical Epidemiology and Global Health
journal homepage: www.elsevier.com/locate/cegh

Original article

Association between opium use and bladder cancer: A case-control study in
a high risk area of Iran
Hamideh Rashidian a, b, Ali Akbar Haghdoost c, Maryam Hadji d, Maryam Marzban e, f,
Mahin Gholipour g, Kazem Zendehdel a, h, *
a

Cancer Research Center, Cancer Institute of Iran, Tehran University of Medical Sciences, Tehran, Iran
Department of Biostatistics and Epidemiology, School of Public Health, Kerman University of Medical Sciences, Kerman, Iran
Regional Knowledge Hub, And WHO Collaborating Centre for HIV Surveillance, Institute for Futures Studies in Health, Kerman University of Medical Sciences, Kerman,
Iran
d
Health Science Unit, Faculty of Social Sciences, Tampere University, Tampere, Finland
e
Department of Public Health, School of Public Health, Bushehr University of Medical Science, Bushehr, Iran
f
Clinical Research Development Center, The Persian Gulf Martyrs, BushehrUniversity of Medical Sciences, Bushehr, Iran
g
Golestan Research Center of Gastroenterology and Hepatology, Golestan University of Medical Sciences, Gorgan, Iran
h
Cancer Biology Research Center, Cancer Institute of Iran, Tehran University of Medical Sciences, Tehran, Iran
b
c

A R T I C L E I N F O

A B S T R A C T

Keywords:
Opium
Bladder cancer
Underreporting bias
Sensitivity analyses

Background: Bladder cancer is one of the common cancers. Currently some studies found an association between
opium use and incidence of bladder cancer, however, underreporting and detection bias was high in the previous
studies and also some of them did not adjust their results for confounding variables and had small sample size,
various and unclear definition of opium use, and lack of data on starting age, duration, dose, and route of opium
consumption. In this study we investigated the association between opium use and incidence of bladder cancer,
overcoming previous studies limitations and doing sensitivity analyses for underreporting bias.
Methods: We performed a population-based case–control study, including 300 cases diagnosed with bladder
cancer and 600 controls (matched for age, sex, and place of residence) between 2013–2015. We used conditional
logistic regression models to estimate odds ratios (OR) and 95% confidence intervals (CI).
Results: Overall, 200 cases (64.9%) and 172 controls (27.9%) reported regular use of opium, resulting in an
adjusted OR (95% CI) of 4.4 (2.9–6.5). Dose response relationship was seen and the adjusted OR for low and high
dose consumption groups were 4.2 (95% CI 2.6-6.8) and 4.5 (95% CI 2.9-7.2) respectively. The association
between opium use and bladder cancer was statistically significant even after controlling for underreporting bias.
Conclusion: This study confirmed that opium use was associated with the bladder cancer incidence. We suggest
primary prevention and early detection for bladder cancer, especially in the high risk groups.

1. Introduction
According to the United Nations Office of Drugs and Crime, about 19
million people across the world used opiates illicitly in 2016.1 Although
raw opium consumption is mostly limited to some parts of Asia but local
types of opiates, such as cherniashka or kompot are consumed almost
exclusively in East Europe. Moreover, Heroin is the most commonly used
opiate globally including Asian, American, European and African
countries.1
A recent systematic review showed that opium use is potential risk
factor for bladder cancer. 2 However, risk of underreporting and

detection bias in the previous studies was high. Moreover, some of them
did not adjust their results for confounding variables like smoking cig
arettes, age and sex. Furthermore, previous studies about association of
opium use and bladder cancer had several limitations, including small
sample size, various and unclear definition of opium use, and lack of
data on starting age, duration, dose, and route of opium consumption.
Bladder cancer is the 7th most common cause of cancer incidence in
the world among men and it is about 4times higher in men (ASR = 9.6
per 100,000) than woman (ASR = 2.4 per 100,000) globally. Bladder
cancer is the 2nd most common cancer in Iranian men (ASR = 13.4 per
100,000).3 Kerman province, located in the southeastern part of Iran has
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one of the high incidence rate of bladder cancer in Iranian men (ASR =
24.7 per 100,000).4 Due to aging, and life style changes an increasing
trend of bladder cancer incidence is expected for future.
Prevalence of opium use in Iran is the highest one in the world. 1 and
Kerman province exhibits one of the highest prevalence for opium use in
Iran5 In this study we designed a case-control study to assess the asso
ciation between opium use and bladder cancer incidence. We adjusted
results of the current study for under reporting bias using our validation
study results6.

determine participants’ socioeconomic status considering years of edu
cation and ownership of some assets including washing machine, per
sonal car, personal computer, furniture, split, freezer and cloths wash
and In order to overcome reverse causality bias, we dropped from
analysis any opium use during 1, 3, and 5 years prior to diagnosis
respectively, as some patients may use opium to relive their pains.
We conducted sensitivity analyses to adjust odds ratio of the asso
ciation between opium use and incidence of bladder cancer for possibly
underreporting bias. According to our validation study, sensitivity of
self-reported opium use was 77% (CI: 65.8%–89.2%) in the hospitalized
patients and 69% (CI: 52.8%–84.9%) in the healthy individuals.6 Being
more conservative, In order to overcome such underreporting bias, we
calculated odds ratio for different sensitivities of self-reporting in cases
and controls using excel 2017 for crude odds ratio. For cases we
considered a range of 0.7–1 for self-reporting sensitivity and for controls
we considered a range of 0.5–1 (Fig. 1).
We conducted all Statistical analyses with Stata Statistical Software,
version 13 (STATA Corp, College Station, TX).

2. Method
2.1. Cases and controls recruitment
We conducted a case-control study in Kerman province located in the
southern part of Iran. Cases included pathologically confirmed incident
cases of bladder cancer (ICD-O code: C67) that were diagnosed less than
one year prior to the time of the interview. We recruited our patients
from newly diagnosed bladder cancer cases between 2013 and 2015.
We interviewed both cases and controls in their residential places. In
order to choose suitable control for each case, considering regional
municipality of cases residential place, we randomly selected six houses
using simple random selection procedure. Then we referred to the house
number one and asked about the age and gender of the household
members and the interviewer chose one person as a potential control. If
there were two or more than two potential control, the interviewer
randomly selected one person. If the person was not eligible or not
willing to participate in the study, the interviewer would go to the next
house. We individually matched cases and controls on sex and age.

2.4. Ethical considerations
The ethics committee of Kerman University of Medical Sciences
approved the study (Ethical code: 9421). All participants signed written
informed consents and the data was handled confidentially. Participants
received a small gift after interview.
3. Result
Non-Response rate in cases and controls were approximately the
same and equal to about 10%. “There were no statistical differences
between age, gender, education and marital status of participants and
non-respondents.”
Demographic characteristics for cases and controls are presented in
Table 1. The mean (standard deviation) age for cases and controls were
62 (±11.2) and 64.2 (±10.7) years respectively. The average years of
participants schooling were about 6 years, which was less than high
school education, and about 87% of participants were males. About 60%
of participants were from capital city of the Kerman province. Socio
economic status of cases and controls was not statistically different.
About 64% of cases and 41% of controls were regular cigarettes smoker.
Regular alcohol use prevalence among cases was 12.7% and 8.4%
among controls.
Overall, 200 (64.9) cases and 172 (27.9%) controls reported regular
opium use. Raw opium was the common type of opium used in both
cases (54.5) and controls (26) and it was statistically higher in cases than
controls. Also smoking was the common route of opium use and it was
statistically higher in cases (54) than controls (24.2) (Table 2).

2.2. Questionnaire
Trained interviewers administered a structured valid and reliable
questionnaire with 87 questions to each study participant. Details about
development and validation of the questionnaire are described else
where.6 Questionnaire included questions on demographic characteris
tics, socioeconomic status (SES) indicators, occupational history and
exposure to specific job chemical agents and history of substance use
including opium; tobacco and alcohol.
Questions on opium use included regular opium use (having used at
least once per week for 6 months), starting age, duration and frequency
of opium use. We considered “Nokhod” as the local measurements unite
of opium use which is equal to 0.2 g.7 The questionnaire also included
routes (ingestion and inhalation) and types of opium use (raw opium,
Shireh, Sukhteh, heroin). Shireh is the condensed extract of remnants of
smoked opium8 and Sukhteh is the remnants of smoked opium.9
2.3. Statistical analyses
We calculated mean and standard deviations for continuous vari
ables, and frequencies and percentages for categorical variables. We
used conditional logistic regression models to calculate crude and
adjusted odds ratios (OR) and 95% confidence intervals (95% CI).
Nonusers were the referent group in all analyses. We matched cases and
controls for sex, age and residential place by design. We used multi
variable logistic regression analyses to adjust the results of the associ
ation between opium use and cancer for the important confounders
including tobacco and alcohol use, job exposure, and SES.
We calculated cumulative use of opium by multiplying daily amount
of use (in days) and duration of use (in years). We categorized partici
pants to three groups including: non users, low and high dose users. We
considered median use in the control group as cut point for categorizing
participants into low and high dose groups.
In order to determine job exposure status of participants, we used
International agency for research on cancer (IARC) monographs to
determine carcinogenic jobs. We used principal component analyses to

Fig. 1. Sensitivity analyses of underreporting bias for the association between
opium use and bladder cancer incidence.
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Table 1
Demographic characteristic and habits of bladder cancer cases and controls.
Cases N (%)

Controls N (%)

270 (87.7)
38 (12.3)

540 (87.7)
76 (12.3)

185 (60.1)
123 (39.3)

370 (60.1)
246 (39.9)

1

307 (49.8)
143 (46.4)

309 (50.2)
165 (53.6)

0.5

109 (35.4)
199 (64.4)

363 (58.9)
253 (41.1)

<0.001

269 (87.3)
39 (12.7)
Mean (SD)
62 (11.2)
6.9 (5.5)

564 (91.6)
52 (8.4)
Mean (SD)
64.2 (10.7)
6.6 (5.7)

0.04

Table 2
The association of opium use and the bladder cancer.

P

Cases N
(%)

Total
Gender
Male
Female
Place of residence
Capital city
Other cities
Socio economic status
low
high
Cigarette smoking
Nonuser
Regular user
Alcohol drinking
Nonuser
Regular user
Age (year)
Education (year)

Opium use
Non user

1

108
(35.1)
Regular
200
user
(64.9)
Low
88
doseb
(28.6)
High
112
dose
(36.4)
Type of opium used
Nonuser
108
(35.1)
Raw
168
opium
(54.5)
Shireh
32
(10.4)
Route of opium used
Non user
108
(35.6)
Smoking
165
(54.5)
Ingestion
14 (4.6)
Both
16 (5.3)
c
Opium use (1yd)
Nonuser
116 (38)
Regular
192 (62)
user
Low
80 (26)
dose
High
112 (36)
dose
Opium use (3yd)c
Nonuser
121
(39.3)
Regular
187
user
(60.7)
Low
76
dose
(24.7)
High
111 (36)
dose
Opium use (5yd)c
Nonuser
131
(42.5)
Regular
177
user
(57.5)
Low
66
dose
(21.4)
High
111
dose
(36.1)

0.004
0.5

We found that the odds of bladder cancer was 4.4 higher among
regular opium users compared to non- opium users (OR = 4.4, 95% CI
2.9–6.5). Dose-response relationship was seen and the association was
higher among high dose opium consumption groups (OR: 4.5, 95% CI:
2.9–7.2) compared to the low dose opium consumption group (OR: 4.2,
95% CI 2.6–6.8) (Table 2).
Both common types of opium including Raw opium (OR: 4.2, 95% CI
2.8–6.4) and Shireh (OR: 9.8, 95% CI 4.1–23.3) was strongly associated
with bladder cancer. The association between route of opium use and
bladder cancer was statistically significant for oral ingestion (OR: 4.2,
95% CI 1.7–10.4), smoking (OR 4, 95% CI 2.7–6) and both routes (OR
5.9, 95% CI 2.3–15.5) (Table 2).
As some cancer patients used opium to relive their pain, we assumed
the cancer cases that started opium use within 1, 3, and 5 years prior to
diagnosis as nonusers and we observed significant association for all
above conditions and also dose-response relationship was seen. Ignoring
the opium use 1, 3, and 5 years before diagnosis and considering the
cases as nonuser, adjusted ORs were changed to 3.6 (0.95%CI 2.5–5.3),
3.4 (0.95% CI 2.3–5) and 2.9 (0.95% CI 2–4.2) respectively (Table 2).
According to the result of sensitivity analyses, In all of the scenarios
mentioned in the method section the association between opium use and
bladder cancer incidence was significant even in the worst scenario,
when we considered self-report sensitivity of 1 for cases and 0.5 for
controls (OR 1.3, 95% CI 1–1.7) (Fig. 1).

Controls N
(%)

Unadjusted OR
(95% CI)

Adjusted ORa
(95% CI)

444 (72.1)

Reference

Reference

172 (27.9)

5.3 (3.7–7)

4.4 (2.9–6.5)

87 (14.1)

5.1 (3.2–8)

4.2 (2.6–6.8)

85 (13.8)

5.5 (3.6.3–8.5)

4.5 (2.9–7.2)

444 (72.1)

Reference

Reference

160 (26)

4.8 (3.3–7)

4.2 (2.8–6.4)

12 (1.9)

11.5 (5.1–26)

9.8 (4.1–23.3)

444 (72.1)

Reference

Reference

145 (23.5)

4.7 (3.3–6.7)

4 (2.7–6)

15 (2.4)
12 (1.9)

5.1 (2.2–12.1)
5.9 (2.4–14.3)

4.2 (1.7–10.4)
5.9 (2.3–15.5)

444 (72.1)
172 (27.9)

Reference
4.5 (3.1–6.4)

Reference
3.6 (2.5–5.3)

87 (14.1)

4 (2.5–6.1)

3.2 (2–5.2)

85 (13.8)

5 (3.3–7.6)

4 (2.5–6.3)

444 (72)

Reference

Reference

172 (28)

4.2 (3–6)

3.4 (2.3–5)

87 (14)

3.5 (2.3–5.5)

2.9 (1.8–4.6)

85 (14)

4.7 (3.1–7.2)

3.8 (2.4–6)

444 (72.1)

Reference

Reference

172 (27.9)

3.6 (2.6–5.1)

2.9 (2–4.2)

87 (14.1)

2.8 (1.8–4.4)

2.3 (1.4–3.7)

85 (13.8)

4.3 (2.9–6.5)

3.4 (2.2–5.3)

a

Adjusted for age, sex, residential place, cigarette smoking, alcohol use and
job exposure.

4. Discussion

b

In this study we investigated the association between opium use and
bladder cancer. We found that opium use had statistically significant
association with bladder cancer even after controlling for reverse cau
sality, potential underreporting bias and important potential
confounders.
The odds ratio for opium use after underreporting bias adjustment
was about 5.7 (95%CI 4.3–7.6). Several studies have so far reported the
association between opium use and bladder cancer, the reported ORs
ranged between 2.6 and 8.0 and pooled OR was 5.3 (95% CI 3.6–7.7).
However about 40% of these studies were at high risk of underreporting
bias and none of them adjusted their results for underreporting bias.2
About 50% of previous studies had high risk of detection bias (blinding
outcome/exposure assessment, valid and reliable assessment of out
come/exposure/confounder, and similar time intervals between expo
sure and outcome in cases and controls), according to the Cochrane risk
of bias tool.2
We adjusted our results for possible underreporting bias6 using

We considered median use in controls as cut point.

c

1yd, 3yd, 5yd: After assuming opium users who started opium use within 1
year, 3 year and 5 year prior to diagnosis as nonusers respectively.

validation study results. Moreover experienced interviewers were
specially trained for this study in a two-day workshop to standardize the
interviewing process and mitigate inter-rater variability. Also a detailed
questionnaire guideline was used to decrease the risk of detection bias.
We adjusted our results for the most important potential confounders
and we managed to show a dose-response association between opium
use and bladder cancer incidence. We adjusted our results for reverse
causality bias,10 as people may use opium to mitigate their pain in early
stages of cancer. The results did not change materially after these ad
justments and the associations remained statistically significant.
There are some possible mechanisms that justify the causal rela
tionship between opium use and the occurrence of bladder cancer.
3
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Nitrogen-containing heterocyclic compounds are the main mutagenic
compounds of opium pyrolysates.11 Also alkaloid components of opium
can induce urinary retentions which prolong the exposure to other
carcinogenic agents.12 Furthermore opium smoke produces polycyclic
aromatic hydrocarbons that are known carcinogen and cause different
cancers including bladder cancer.11
In this study we found that opium use is one of the most important
preventable risk factor for bladder cancer incidence. Consequently, in
high prevalent opium use areas, the role of this factor in the develop
ment of bladder cancer is not ignorable and in cancer control health
policy makings, we should plan for Primary prevention strategies in high
risk regions like Kerman province. Moreover we should plan for early
detection program in opium users.
This study had several strengths. First, we recruited incident cases of
bladder cancer and tried to control for various confounding factors.
Moreover, we adjusted the results for potential underreporting bias and
reverse causality bias. It had some limitations too as Opium use is an
illegal behavior in Iran and people are less prone to report their con
sumption. However we used trained and experienced interviewers to
make participants more confident to report their opium use, also we did
information bias sensitivity analyses to adjust the results of the study for
possibly underreporting bias.
There is an old belief among lay people and few older physicians in
western and central Asia that long-term use of opium at the low dose
level can prevent or cure chronic diseases like diabetes mellitus, cancer
and cardiovascular diseases.13 We should inform the general population
chronic complications of opium use through mass media. Moreover in
planning cancer control programs we should pay special attention to
opium use as an important risk factor for bladder cancer incidence. Also
we should evaluate cost effectiveness of bladder cancer screening pro
gram in opium users.
In conclusion, this study confirmed that opium use is associated with
the bladder cancer incidence. We could show that the association is not
due to underreporting bias which is an important bias threaten the study
results of sensitive issues. Moreover we showed the dose-response
relationship between opium use and bladder cancer incidence. Accord
ing to the current study results, opium use is one of the most important
preventable risk factor and removal of this risk factor will have a sig
nificant role in bladder cancer control.
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