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Abstract
Background: There are differences of opinion about the bene�cial or detrimental effects of opium
consumption on cardiovascular diseases (CVDs). So, we aimed to study the association between opium
use and CVDs.

Methods: We used data obtained from the Rafsanjan Cohort Study (RCS), as a part of the prospective
epidemiological research studies in IrAN (PERSIAN), with detailed, validated data on opium consumption
and some other exposures. A total of 10,000 adults were enrolled in the study. Logistic regression models
were used to assess the possible relationships of opium consumption with the prevalence of ischemic
heart diseases (IHD) and myocardial infarction (MI).

Results: In this study, 9990 participants in the baseline phase of the Rafsanjan adult cohort study were
included according to their completed questionnaire. Among all participants, 870 and 296 individuals
were found to suffer from IHD and MI, respectively. Opium consumption was found to be relatively high in
the RCS participants, especially in men (men= 2150 and women= 228). Opium use was associated with a
higher odds of IHD and MI, with the adjusted odds ratios (95% CI) of 1.51 (1.22-1.86) and 1.79 (1.31-
2.45), respectively. Also, dose-response increases were observed with the highest odds ratios in the 4th
quartile for MI and IHD (p-values for trend < 0.001). Increased odds were observed for the two main
methods of opium consumption, i.e. oral and smoking, but oral administration had higher odds ratio.

Conclusions: Opium consumption is associated with the increased odds of both IHD and MI diseases.

Background
Opium addiction is common in many countries globally. This problem is more common in Middle Eastern
countries, especially Pakistan, Afghanistan, and Iran (1, 2). In 2018, the United Nations O�ce of Drugs
and Crime (UNODC) estimated that 53 million people of the world population (5.5%) aged between 15
and 64, had consumed drugs in the previous year (3, 4) and 585,000 people died as a result of drug use in
2017 (4). Opium, along with its derivatives, is the most common drug abused in Iran (5). In recent years,
few cases on lead poisoning due to opium consumption in Iran have been reported (6). Additionally, some
researchers reported the contamination of opium with lead in the southeast of Iran (7, 8). This toxic
substance exists as an impurity and adulterant in the illicit opium distributed in Iran. Lead has severe
effects on human health (9).

Prevalence of cardiovascular diseases (CVDs) showed an increase in recent years (10). It has been
reported that CVDs are the cause of 50% of deaths in developed countries and 25% of deaths in
developing countries (11). According to the report of World Health Organization (WHO), CVDs cause one
third of all annual deaths worldwide (12). For a long time, it was believed that opium use can prevent the
traditional risk factors of CVDs and equilibrate metabolic systems (13). Particularly, some of healthcare
incumbents and even physicians conceived that opium consumption has a preventive role on insulin
resistance, diabetes mellitus, and lipid pro�le disturbances (14). For instance, according to a large clinical
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survey in 2015, around 5.2% of the Iranian patients that suffered from CVDs were opium-dependent (15).
It was a result of a misconception that opium consumption might reduce the adverse impacts of CVDs
(15). The effects of opium use on the cardiovascular system have been mediated by some endogenous
ligands such as opioid peptides (16). Although, some people still assume that opium can be an
alternative medication for cardiovascular risk factors, especially diabetes (13), several studies showed
that opium addiction increased the levels of homocysteine that in turn results in the increased risk of
CVDs in addicted population (17, 18). Also, some other studies indicated that opium addiction is a risk
factor for CVDs (19, 20).

The purpose of the present study was to investigate the relation of the duration and route of opium
consumption with ischemic heart diseases (IHD) and myocardial infarction (MI) CVDs.  

Methods
Study Design and Patient Selection

This cross-sectional study was conducted on participants of Rafsanjan cohort study (RCS); as a part of
the prospective epidemiological research studies in IrAN (PERSIAN) (21), launched in August 2015 in
Rafsanjan, a region in south east of Iran. Study population was selected via 9990 sampling that had
complete habit history (22). Study inclusion criterion was the age range of 35-70 years (male or female).
Study protocol was designed according to the Persian cohort study and was approved by the Ethics
Committee of Rafsanjan University of Medical Sciences (Ethical codes: ID: IR.RUMS.REC.1399.081).

Data Collection

All participants underwent a standardized interview to completely validated questionnaires containing
questions on demography, socioeconomic status, smoking behavior, opium use, alcohol consumption,
history of disease, blood pressure, body mass index (BMI) and physical activity. Questionnaires were
validated in the PERSIAN cohort study (21). In this study, opium use was de�ned as self-reported use of
opium. Subjects were divided into two groups of opium non-users (ONUs = 7612 subjects), opium users
(OUs = 2378 subjects)(22).

CVD prevalence was assessed using self-reported information from the medical history questionnaire.
Prevalent CVDs was de�ned as IHD and MI based on the self-reporting of the participants that a doctor
told them they had angina, a myocardial infarction or reported undergoing coronary bypass surgery,
balloon angioplasty or stent placement in coronary arteries (22).

Fasting serum total cholesterol, high density lipoprotein cholesterol (HDL cholesterol), low density
lipoprotein cholesterol (LDL cholesterol), S.G.O.T (AST), S.G.P.T (ALT), alkaline phosphatase, and
triglycerides were measured using a CPALS analyzer (Coultronics, Margency, France) at the Central
Laboratory in Cohort center.

Exposure and other covariate assessment
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To assess opium use, we used a structured questionnaire in which detailed questions about age at the
time of starting opium use, amount and frequency of use (e. g. how many days a week in the case of
weekly use), administration routes, opium types, and age the time of quitting for those who had quitted
opium use. Routes of administration included opium smoking and oral consumption. Opium types
included teriak, Sukhteh, and Shireh. Teriak is a sticky paste which is prepared after air-drying the raw
opium (23, 24). Sukhteh is a black dry residue which sticks to the opium pipe after smoking Teriak.
Sukhteh is then scraped from the pipe and can be ingested. Shireh is a re�ned product of opium which is
often obtained by boiling a combination of raw opium and Sukhteh in water and �ltering the mixture
several times. Heroin is another product obtained from opium (23, 24). However, its use among the
participants of this cohort was rare, so heroin use was not evaluated in this study.

Statistical analyses

The chi-square test was used to analyze categorical variables across opium use categories. t -test was
used to compare continuous variables among the groups. Logistic regression models were used to
investigate the relationships between opium use and the prevalence of IHD and MI. Confounders were
identi�ed using a directed acyclic graph (supplementary �gure1) (25, 26). Based on subject matter
knowledge and the relevant epidemiological literature, these confounders were sequentially entered into
models according to their hypothesized strengths of association with opium use and IHD and MI. To
reach this goal, separate models at bivariate level were run to obtain variables associated with IHD and
MI. Afterwards, variables with a p-value < 0.2 were considered for multivariate analysis (26).  Adjusted
model 1 included basic sociodemographic characteristics (age, gender and education years) considered
to be the most strongly related to both opium use and IHD and MI. Adjusted model 2 adjusted for lifestyle
confounding variables (tobacco smoking, alcohol drinking) and physical activity level in addition to the
sociodemographic characteristics, to additionally confound opium use – IHD and MI associations. 
Adjusted model 3 included all variables in adjusted model 2 and additionally included hypertension,
hypercholesterolemia, body mass index and diabetes mellitus, triglycerides, LDL cholesterol, HDL
cholesterol, S.G.O.T (AST), S.G.P.T (ALT), and alkaline phosphatase. As these were hypothesized to be
potential intermediates on the causal pathways that could explain opium use – IHD and MI relationships.
In all models, variables of age, education years, hypercholesterolemia, body mass index (BMI) and,
triglycerides, LDL cholesterol, HDL cholesterol, S.G.O.T (AST), S.G.P.T (ALT), alkaline phosphatase were
entered continuously.  Also, for current users, duration of use was categorized into quintiles to test for
dose-response relationships. Also, the data were analyzed by routes of administration of opium used.
Notably, for assess the association between opium consumption and the CVDs, we excluded individuals
who reported opium use after their illness. Finally, we excluded 38 patients (31 men and 7 female) who
had started opium consumption after their illness.

Since opium use is categorized as stigmatized and sensitive behaviors, in this study some degree of non-
differential misclassi�cation is probable as a result of misreporting or recall bias. So, we performed a
simple bias analysis and compared the result of this analysis with that of the conventional result, to
determine the direction and magnitude of the misreporting bias (27).
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To determine the bias parameters (sensitivity=0.90 and speci�city=0.90 of self-reported opium use), we
used the results of an external validity study and the guess of the researchers (27, 28).  All analyses were
conducted in State V.12. All p-values are two-sided, and p-values < 0.05 and 95% con�dence intervals
were considered as statistically signi�cant.

Results
In this study, 9990 participants in the baseline phase of the Rafsanjan adult cohort study were included.
From this population, 4655 (46.60%) were male and 5335 (53.40%) were female. Overall, the biological
samples of 9941 participants were collected on which laboratory measurements were carried out. 

Table 1 shows the data collected from the opium users and non-users from the aspects of socio-
demographic characteristics, lifestyle, personal habits, anthropometric measures, clinical risk factors and
blood laboratory assessment. A participant is de�ned as opium user if he/she reports using opium for at
least once per week for 6 months, prior to admission. The rate of opium use is relatively high in the RCS
participants, especially in men (46.19% of men and 4.27% of women)
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There are differences in some habits, measured clinical and laboratory indices among opium user and
non-user participants (Tables 1 and 2). Educational attainment is lower in the opium users. Physical
activity, HDL, alcohol consumption and cigarette smoking are considerably higher in opium users.
Hookah smoking is more common among the opium non-users. Abnormal serum levels of triglycerides,
cholesterol, AST, and alkaline phosphatase are realized to be directly associated with opium using,
whereas inverse association is observed between opium using and the abnormal serum levels of
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cholesterol, LDL cholesterol, and ALT. Furthermore, the frequency of hypertension, diabetes mellitus and
obesity is signi�cantly lower in the opium users.

Among all participants, 8.76% IHD and 2.98% MI were reported (Table 2). Prevalence of IHD and MI is
considerably more common among men (more than 2 times), especially in the age range of 55-64 years
old. Both of the CVDs are more prevalent among opium users, cigarette smokers, overweighed people
(BMI=25-29.99) and sedentary people. Additionally, hypercholesterolemia and hypertension have direct
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association with the CVDs. As expected, consumption route and duration have signi�cant effects on the
prevalence of MI and IHD. Longer consumption duration of opium has resulted in the higher incidence of
both CVDs. In the case of consumption route, MI and IHD are remarkably more common among opium
smokers compared with those consume opium orally.  

Table 3 presents the association of opium use with MI and IHD diseases, using the crude and three
adjusted models. In the crude regression model, the odds of IHD (odds ratio (OR): 1.68, 95%CI 1.44 to
1.96) and MI (odds ratio (OR): 3.35, 95%CI 2.64 to 4.25) are almost Twice and triple greater among opium
users compared with non-users. This association persisted after adjustment for confounders (adjusted
model 2). The corresponding adjusted ORs calculated for opium users in comparison to non-users are
1.57 (95% CI 1.28 to 1.93) and 1.93 (95% CI 1.42 to 2.63), respectively for IHD and MI diseases. Adjusted
model 3 includes all variables considered in adjusted model 2, plus hypertension, hypercholesterolemia,
BMI, diabetes mellitus, triglycerides, LDL, HDL, AST, ALT, and alkaline phosphatase which could act as
potential intermediates in the causal pathways describing the relationship of opium use with IHD and MI
diseases. However, after adjusting for the variables (adjusted model 3), the obtained results showed no
appreciable change and the mentioned association of IHD (odds ratio: 1.51, 95%CI 1.22 to 1.86) and MI
(odds ratio (OR): 1.79, 95%CI 1.31 to 2.45) with opium use was observed again. When the results were
divided by quartile of consumption duration in the current users, dose-response increases were observed
with the highest odds ratios in the 4th quartile for MI and IHD (both p-values for trend < 0.001). Higher
odds of IHD and MI were observed for the two main methods of opium consumption (oral and smoking),
but oral administration had the highest odds ratio. In addition to adjusting for smoking, we performed a
sensitivity analysis in smokers and non-smokers, since some of the increased odds of IHD and MI
probably are driven from residual confounding from smoking or its interaction effects with opium use.
 We found that, use of opium alone (in the non-smokers) increased odds of IHD (adjusted odds
ratio(ORadj): 1.35, 95%CI 1.01 to 1.80) and MI (adjusted odds ratio(ORadj): 1.70, 95%CI 1.09 to 2.66),
however, opium consumption accompanied with cigarette smoking (in the smokers) increased the odds
of IHD (odds ratio: 1.80, 95%CI 1.28 to 2.53) and MI (odds ratio (OR): 1.97, 95%CI 1.24 to 3.12) beyond
using opium alone. However, despite these increases, the interaction between opium consumption and
cigarette smoking was not statistically signi�cant (supplementary etable4). Also, we investigated the
interaction between opium use and gender, which was not statistically signi�cant (supplementary table1).
Additionally, to determine the direction and magnitude of the non-differential misreporting bias, we
compared the results of simple bias analysis with those of the conventional results. The adjusted odds
ratios for this bias about IHD and MI are 2.14 and 5.17, respectively. These ratios were reported in the
crude logistics model before adjusting for this bias as 1.68 and 3.35, respectively. Based on this analysis
(on condition of the accuracy of the values assigned to the bias parameters), percent biases, were -22%
for IHD and -35% for MI, indicating that the odds ratio increased or, on the other words, there was 25% and
35%  error towards null  before adjusting for this bias .
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Discussion
The present study is a crass-sectional study aimed at assessment of the association between opium use
and cardiovascular diseases in the participants of the Rafsanjan Cohort Study, an area in the southeast
of Iran with a relatively high prevalence of opium use.  According to our �ndings, 23.81% of the
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Rafsanjani adult population (46.19% of men and 4.27% of women) reported opium use at least once per
week for 6 months. The main �nding of this study was that cardiovascular diseases were considerably
more common among opium users (even after adjusting for some potential confounding variables)
compared with non-users with a dose-response relationship. Our results on dose–response relationships
between the risk of cardiovascular disease and duration of opium consumption strengthened the
conclusion that opium use was directly associated with an increased risk of cardiovascular disease. This
�nding was consistent with those of similar studies. Niaki et al. showed that opium consumption was a
signi�cant risk factor of MI with an adjusted odds ratio of 26.3(9). Sadeghian et al. presented the opium
abuse as a major risk factor of ischemic heart disease (29). In another study on 556 patients with MI,
opium addiction was found in 19% of the patients versus 2.8% of the general population (19). In a similar
study on patients with coronary artery disease (CAD) con�rmed with angiography, an association
between opium addiction and the development of CAD  was found in the male patients (30). Another
angiographic study on 2405 patients, demonstrated the higher prevalence of vascular involvement in
addicts in comparison to non-addict people (29). Also, a review study came to the conclusion that opium
consumption may be associated with high risk of the other chronic diseases, such as cardiovascular
diseases (31). In accordance with this �nding, Hosseini et al.  observed a dose-response relationship
between dose of opium and the Gensini score (β = 0.27, p = 0.04), after adjustment for potential
confounders (32). As expected, in all routes of opium consumption, there was a direct relation between
opium use and cardiovascular disease; meantime, another result of our study was that oral
administration of opium was associated with higher odds of cardiovascular disease. This �nding was in
accordance with the report of Mohammadi et al. showed that oral opium administration accelerated
atherosclerosis formation in hypercholesterolemia rabbits (33). Hosseini et al. observed no signi�cant
differences between the routes of opium administration (inhalation vs. oral) regarding the extent and
severity of CAD (32). Since several reports suggested lead poisoning in Iranian opium addicts, it is
possible that lead in opium increases the risk of CVDs in opium users. The opium adulterated with lead is
a new source of lead poisoning in Iran, where the opium abuse is relatively frequent (6). Chemical
analysis of the opium has con�rmed this claim. Generally, consumption of contaminated drugs have
been reported as a source of exposure to toxins such as arsenic and lead (34). Although, the mechanisms
of the effects of opium administration on cardiovascular diseases are not precisely known and required
to be further investigated, a related research has examined the level of blood lead and mortality risk in the
general population of the United States using mortality follow-up data for participant ≥40 years old from
NHANES III. The result of this large cohort study indicated the association of increased risk of death from
all causes, cardiovascular disease, and cancer with the elevated levels of blood lead. Especially for
mortality due to CVDs, there was also a pattern of the increasing risk of the disease with the increasing
level of blood lead (35). Lead-related atherosclerosis could be elucidated using several mechanisms,
including increases in blood pressure, impairment of renal function, induction of oxidative stress,
in�ammation, and endothelial dysfunction (36). Adequate mechanistic studies have not been performed
on the effects of chronic use of opium, so further research is needed to describe the possible
mechanisms and check the accuracy of the �ndings. At conclude, the methods of opium consumption
may fewer is considered, while could hence the risk of CVD.
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Furthermore, our supplementary analysis showed that opium consumption accompanied by cigarette
smoking increased the odds of IHD and MI, compared with using opium alone, however, the interaction
between opium consumption and cigarette smoking was not statistically signi�cant. Also, we
investigated the interaction between opium use and gender, which was not statistically signi�cant, too.

This study has strengths and limitations.  One of the main strengths of our study is its population-based
nature with a large sample size, extensive data collection for the exposure of interest (opium) and
potential confounders (e.g. cigarette smoking, age, sex and etc.).

However, the study has some limitations too. For instance, it is possible that a number of people have not
completely reported their status of opium consumption. On the other hand, there may be also some
degrees of misclassi�cation due to self-reporting and recall biases. According to the results of various
studies, data of opium use based on self-reporting may cause misreporting when compared with
biological tests. So, this type of studies is susceptible to measurement errors such as self-reporting bias,
which possibly leads to some deviations from reality (incidence of bias in estimates) (37-41). However,
the amount of this self-reporting bias depends on sex, age, type of substances, geographical area and the
under-study population. It can be resulted from the differences in social and cultural beliefs for various
individuals and regions (42-44). Fortunately, we believe that the validity of the data on opium use in our
population is relatively high, probably because opium consumed in this population with lower social
stigma. In a similar study, Abnet et al. reported a high rate of sensitivity of opium use in a population
among Turkmen in the north of Iran (28). It has been demonstrated that the Turkmen population, use
opium as a traditional medicine with low social stigma.  

Although, in our study the results of simple bias analysis showed that the direction and magnitude of this
bias are probably towards null and the adjusted odds ratio for this bias about IHD and MI is stronger than
that of the conventional result, the accuracy of the results of this model is strongly in�uenced by the
accuracy of bias parameters (27). Since no internal validation study has been performed in this
population to assess the self-reporting of opium use, we used the results of an external validation study
(28) and guess based on existing conditions (22) to determine the bias parameters that may be not
accurate. Therefore, it is suggested to conduct an internal validation study on our population to examine
the magnitude and direction of this bias more accurately.

Although, we excluded the patients who reported opium use after their illness, it is possible that some
participants have mistakenly reported their age of start of opium consumption and/or the age of their
illness diagnosis, as a result of recall bias. On the other words, they have started opium consumption
after development of the CVDs to suppress angina symptom and so, opium use is not a risk factor.
Accordingly, it is suggested that this relationship be reconsidered in the follow-up phase of this
prospective study.

Conclusions
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In conclusion, our results shows that opium consumption not only has no ameliorating effect on CVDs; it
may have some adverse effects on these diseases. Therefore, people should be informed about the
hazardous effects of opium consumption on cardio-metabolic diseases.
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