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Associations of Opium Use with Metabolic Syndrome in Fasa PERSIAN
Cohort Study: A Population-Based Study

Abstract

Background: This study aimed to determine the relationships between opium use and metabolic
syndrome in Fasa PERSIAN cohort data. Methods: This was an analytical cross-sectional study
conducted among participants of the first phase of the Fasa PERSIAN cohort study. A total of
10,074 participants (aged 35-70 years) were studied. The MetS was defined as per the National
Cholesterol Education Program ATP III (NCEP-ATP III) criteria. Independent sample #-test and
Chi-square test were used for univariate analysis, and multivariate logistic regression was used to
control for potential confounders and calculate odds ratios (ORs). Results: The MetS prevalence
was 24.6% in the whole population (28.42% in women vs. 19.94% in men, P < 0.001). The
prevalence of opium use was 23.2%. The odds of metabolic syndrome in smokers was lower than in
non-smokers (OR = 1.17%, 95% CI 1.001-1.37). Conclusions: The results of this study showed that
opium consumption has an inverse relationship with metabolic syndrome. However, this study was
cross-sectional, and longitudinal studies are needed for more accurate conclusions. Opium is also a

carcinogen. Therefore, its use is not recommended.
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Introduction

Metabolic syndrome (MetS), also familiar
as syndrome X or Insulin resistance,
is indeed not a single disease but a
collection of clustering cardiovascular risk
factors which are defined by the World
Health Organization (WHO) criteria as
a  pathologic condition  distinguished
by central obesity, insulin resistance,
hyperlipidemia, and hypertension.'¥ MetS
is related to increased healthcare costs
worldwide and the whole world has faced a
growing epidemic of MetS recently."

Nearly one-quarter of the world’s adult
population suffers from the MetS.
However, some estimates suggest variations
in the worldwide prevalence of MetS,
ranging from <10% to 84%, depending on
the defining criteria used, age, sex, region,
and ethnicity.!®”

The causes of this syndrome are unknown;
most individuals with MetS are elderly,
obese, hypertensive, and  physically
inactive.”’ Recent studies have shown that
various factors affect MetS. Some of them
are genetic and environmental factors:
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obesity, unhealthy lifestyle, stress, insulin
resistance, hypertension, and smoking.[
Drug use (alcohol consumption, cigarette
smoking, opium use, etc.) as a part of an
unhealthy lifestyle habit among the Iranian
adult population can lead to concerning
health  problems.'®"  The relationship
between opium use and metabolic syndrome
is still unclear and controversial.l'’ Many
studies have yielded different results.
Several studies have reported that opium use
increased the risk of developing components
of the MetS,”  such as obesity,
hypertension,!'¥ high triglycerides (TG),!"
high fasting glucose,'® and so on. These
findings differ from other published studies
that found an inverse relationship between
opium use and MetS.'""! To address these
research gaps, this paper aims to evaluate
the associations of opium use and MetS in
Fasa cohort study.

Material and Methods
Study design and population

Fasa PERSIAN cohort study is a branch of
the Prospective Epidemiological Research
Study in Iran (PERSIAN) cohort."® The
PERSIAN cohort was designed to evaluate
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independent risk factors of non-communicable diseases
(NCDs) among Iranian adults (aged >35 years).

The participants in the Fasa PERSIAN cohort are from
Sheshda and Qarabalag districts which were used in this
study. In this cross-sectional study, the data from the first
phase of the Fasa PERSIAN cohort were used.

Sheshdeh and Qarah Bulaq districts: an urban and rural
area consisting of Sheshdeh District and its 24 surrounding
villages located in Fasa County, Fars Province, Iran (2014—
2019). Geographically, Sheshdeh is situated at 53.9944 ecast
longitude and 28.9486 north latitude, with an altitude of
1,396 meters above sea level. Detailed information on the
Fasa Cohort Study is published elsewhere.['”!

Data collection

A total of 10,074 participants (aged 35-70 years) of this
region consisting of a variety of Fars, Turk, and Arab
ethnicities entered the study, of which 4543 were male
and 5531 were female. Data with high accuracy was
collected by trained nurses. The study inclusion criteria
were being 35 years and over, having Iranian nationality,
being a permanent resident in Sheshdeh District >1 year,
and having provided consent to participate. People who
were reluctant to participate in this study were excluded.
All the required variables, such as weight, height, BMI,
waist circumference, physical activity (Met index),
history of diabetes, high blood pressure, and history of
drug use (smoking, opium, and alcohol consumption)
were taken from Fasa Non-Communicable Diseases
Research Center.

Definition of the metabolic syndrome

In this study, the NCEP-ATP III definition was used
to identify the MetS. According to the NCEP-ATP
I criteria, the MetS was defined as the presence
of three out of five clinical features: (1) abdominal
obesity (waist circumference >102 cm in men and >88 cm
in women), (2) hypertriglyceridemia (=150mg/dL),
(3) hypertension (systolic blood pressure >130 mmHg or
diastolic blood pressure >85 mmHg), (4) low high-density
lipoprotein (HDL) cholesterol (<40 mg/dL in men

and <50 mg/dL in women), and (5) high fasting glucose
level >110 mg/dL.>"

Ethical consideration

The study protocol was approved by the Institutional
Research Ethics Committee of Fasa University of Medical
Sciences, Fasa, Iran (Code: IR FUMS.REC. 1399.150).

Data analysis

To describe quantitative variables, mean and standard
deviation and to describe qualitative variables frequencies
and percentages were reported. The #-test was used to
compare quantitative variables between the MetS and
non-MetS groups. The Chi-squared test was used to assess
the statistically significant relationship between qualitative
variables. The multivariable logistic regression was used to
control for potential confounders and calculate odds ratios!”
and 95% confidence intervals (95% CI) for the odds ratio.
SPSS 25.0 software was used for statistical analysis, and
P value < 0.05 was considered as a statistically significant
level.

Results

A total of 10074 people (male n = 4543 (45.1%); female
n = 5531 (54.9%)) participated in this survey. The MetS
prevalence was 24.6% in the whole population (28.42% in
women vs. 19.94% in men, P < 0.001). The prevalence of
opium, cigarette, alcohol, and alcohol use was 23.2%, 27%,
6%, and 2.1%, respectively, and men were significantly
more likely to use all of them than women (P < 0.001).
The characteristics of these participants are summarized in
Table 1 by sex.

Table 2 shows the comparison of quantitative studied
variables between people with and without metabolic
syndrome. The variables of age, weight, waist
circumference, hip circumference, wrist circumference,
body mass index, systolic blood pressure, diastolic blood
pressure, fasting blood sugar (FBS), triglyceride (TG),
total cholesterol,l"” and low-density lipoprotein (LDL)
were significantly higher in MetS patients compared to
non-MetS individuals. In contrast, HDL cholesterol and

Table 1: Basic characteristics of the study population categorized by gender

Variables Total Men Women P-Value*
Yes, n (%) No, n (%) Yes, n (%) No, n (%) Yes, n (%) No, n (%)
Metabolic syndrome 2478 (24.6) 7596 (75.4) 906 (19.94) 3637 (80.05) 1572 (28.42) 3959 (71.57) <0.001
Alcohol consumption 482 (4.8) 9592 (95.2) 478 (10.5) 4071 (89.5) 4(0.7) 5521 (99.93) <0.001
Opium use 2340 (23.2) 7734 (76.8) 2054 (45.2) 3516 (54.8) 44 (0.8) 54.87 (99.2) <0.001
Cigarettes smoking 2720 (27) 7354 (73) 2468 (54.3) 2081 (45.7) 278 (5) 5247 (95) <0.001
Hookah smoking 600 (6) 9472 (94) 536 (11.8) 4012 (88.2) 64 (1.2) 5460 (98.8) <0.001
Ischemic heart disease 1095 (10.9) 8979 (89.1) 400 (8.8) 4143 (91.2) 695 (12.6) 4836 (87.4) <0.001
Stroke 124 (1.2) 9950 (98.8) 54 (1.2) 4498 (98.8) 70 (1.3) 5461 (98.7) <0.001
Diabetes mellitus (5) 1234 (12.2) 8840 (87.8) 350 (7.7) 4193 (93.2) 884 (16) 4647 (84) <0.001
Hypertension 2015 (20) 8059 (80) 515 (11.3) 4028 (88.7) 1500 (27.1) 4031 (72.9) <0.001

Data source: Fasa PERSIAN cohort study, Fars Province, Iran (2014-2019). *P-value is significant at <0.05
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Table 2: Comparison of the quantitative variables between the MetS and non-MetS groups

Variables Non-MetS group MetS group P-Value
Age in years 47.70+9.47 51.45+9.30 <0.001
Height (cm) 161.67+8.95 161.91+8.92 0.24
Weight (kg) 64.21£12.24 75.61£12.69 <0.001
Waist circumference (cm) 90.29+10.90 101.85+9.93 <0.001
Hip circumference (cm) 97.99+8.37 104.42+8.48 <0.001
Wrist circumference (cm) 16.51+1.26 17.39+1.35 <0.001
Body mass index (BMI)(kg/m2) 24.60+4.44 28.86+4.64 <0.001
Systolic blood pressure (mmHg) 108.07+16.59 124.10+20.82 <0.001
Diastolic blood pressure (mmHg) 72.73+11.20 80.47+12.24 <0.001
Fasting blood sugar (mg/dL) 87.65+20.34 107.62+44.16 <0.001
Triglycerides (TG) (mg/dL) 11053£53.18 195.00+105.16 <0.001
Total cholesterol (19) (mg/dL) 182.29+37.23 193.39+42.95 <0.001
Low-density lipoprotein (LDL)(mg/dL) 106.86+31.39 111.02+35.51 <0.001
High-density lipoprotein (HDL) (mg/dL) 51.31£16.19 43.49+12.34 <0.001
Physical activity (Met Index) 42.23+1.66 39.30+9.07 <0.001
Energy consumed (kcal per day) 2387.63+1133.70 2545.3249.37 0.15

Table 3: Prevalence of anthropometric measurements
and drug use by the presence of MetS

Variables Non-MetS MetS *P
group group <0.001
n (%) n (%)

Diabetes mellitus (5) 435 (5.7) 799 (32.2) <0.001

Hypertension 904 (11.9) 1110 (44.8) <0.001
Ischemic heart disease 97 (1.3) 71 (2.9) <0.001
Alcohol consumption 159 (2.1) 48 (1.9) 0.629
Opium use 1829 (24.1) 506 (21.7) <0.001
Cigarettes smoking 2126 (28) 589 (23.8) <0.001
Hookah smoking 451 (5.9) 147 (5.9) 0.982

Data source: Fasa PERSIAN cohort study, Fars Province, Iran
(2014-2019). *P-value is significant at <0.05. Results are based on
Chi-square test

Table 4: Multivariate logistic regression analysis of
variables associated with metabolic syndrome (MetS)

Predictors Adjusted OR  (95%CD* P

Sex (Female vs male) 2.01 1.76-2.31  <0.001
Age 1.06 1.05-1.06  <0.001
Body mass index (BMI) 1.03 1.24-1.28  <0.001
Physical activity 0.98 0.98-0.99  <0.001
Energy consumed 1 1.00-1.00 0.858
Cigarettes smoking 0.86 0.74-0.96 0.043
Opium use (No ver yes) 1.17 1.00-1.37 0.049

Data source: Fasa PERSIAN cohort study, Fars Province, Iran
(2014-2019). *P-value is significant at <0.05. 95% (3) *95%
Confidence Intervals

physical activity levels in the MetS groups were lower than
those in the non-MetS group (P < 0.001) [Table 2].

According to Table 3, the prevalence of hypertension,
diabetes mellitus,™ and ischemic heart disease (IHD) was
significantly higher in the MetS group as compared to
individuals without MetS. Furthermore, the prevalence of
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cigarette smoking was significantly lower among subjects
with the MetS than in the rest of the population. Even so, an
inverse association was observed between opium use and the
MetS prevalence. Opium use was significantly less frequent
among the MetS group than the non-MetS group (21.7% vs.
24.1%; P < 0.001). In this study, no significant difference
in alcohol consumption and hookah smoking was observed
between subjects with and without MetS.

Table 4 summarizes the results of the logistic regression
analyses. In this study, we identified some of the most
important predictors of the MetS including sex, age, high
BMI, smoking, and opium use. Thus, men (OR = 2.01;
95% CI = 1.76-2.31; P < 0.001) are around two times
more likely than women to develop the MetS. A one-year
increase in age raised the odds of the MetS by 6%. The
odds ratio of the MetS increased by 3% in patients per unit
increase of BMI. Smokers were less likely to develop the
MetS; cigarette smoking status (either current or former
smokers) (OR = 0.86, 95% CI 0.74-0.96; P = 0.043), opium
non-user (OR = 1.17, 95%CI 1.00-1.37), and high physical
activity (OR = 0.98, 95% CI 0.98-0.99; P < 0.001) were
significantly associated with a low risk of MetS. However,
no significant relationships were found between alcohol
consumption, energy consumed, and hookah smoking with
the risk of MetS.

Discussion

In this large population-based Fasa PERSIAN cohort study,
data from 10,074 adults (aged 35-70 years) living in the
Sheshdeh District located in Fasa county, associations
of opium use with MetS were studied. Our main
findings showed that the overall prevalence of MetS was
24.6% (exceeding 20%), which was consistent with reports
of other studies from the US,? Europe,*? and Iran
population reported 34.7%, 24.3%, and 38.3%, respectively.
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In this study, opium consumption showed an inverse
relationship with metabolic syndrome. which was
consistent with the study of Bagheri-Hosseinabadi
et al' in Rafsanjan. On the other hand, in the study
of Yousefzadeh et @l in Kerman, opium use showed a
relationship with increased risk of metabolic syndrome.
However, opium did not show a relationship with the
components of metabolic syndrome in Enhesari et al.’s?*
study in Kerman. This discrepancy could be attributed
to differences in the definition of metabolic syndrome,
methodology of study, and various sample sizes in different
studies.

Iran has the highest rate of opium abusers in the world
according to the WHO statistics. Opium use in Iran is
3 times the global average.”! It seems that more studies
in this field are necessary in Iran so that the relationship
between opium consumption and metabolic syndrome
and its components can be investigated to understand the
possible relationship mechanism and use it.

Our study has a few strengths and limitations. This survey
was population-based research performed with a large
sample size of participants in the first phase of the Fasa
PERSIAN Cohort. Our results can be analyzed as a cohort
study if follow-up data were available. The limitations
of this study are as follows: Firstly, this study did not
include all age groups, only including the participants aged
35-70 years. Secondly, the data used on opium, alcohol,
and cigarettes are qualitative and the exact amount and
manner of their consumption has not been evaluated. The
amount of consumption of these variables can be used in
future studies. Also, due to the cross-sectional method of
the study, the results can be influenced by temporality and
recall bias.

Conclusions

The results of this study showed that healthy people had a
higher consumption of opium compared to people with
metabolic syndrome. In other words, taking opium can
prevent metabolic syndrome. However, it should be noted
that this was a cross-sectional study and the results cannot
be relied upon, and longitudinal studies and meta-analysis are
necessary. Also, opium is known as a carcinogen and its use
is usually combined with other carcinogens such as cigarettes
and opium, which can make people susceptible to cancer.
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