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Abstract

Background Although alcohol has been illegal in Iran for over four decades, its consumption persists. This study aims to
determine the prevalence and determinants of alcohol consumption in Tehran, the Middle East’s third-largest city, using data
from the Tehran Cohort Study (TeCS).

Methods Our study encompasses data from 8420 individuals recorded between March 2016 and March 2019. We defined
alcohol use as the lifetime consumption of alcoholic beverages and/or products. We calculated the age- and sex-weighted
prevalence of alcohol use in addition to crude frequencies. We also determined the weighted prevalence of alcohol use in
both genders. Multivariable logistic regressions were employed to investigate the adjusted odds ratios for the determinants
of alcohol use.

Results The mean age of participants was 53.8 +£12.7 years. The lifetime prevalence of alcohol use was 9.9% (95% confidence
interval [95% CI]: 8.3—11.8%) among the total population, with a prevalence of 3.3% (95% CI: 2.4—4.5%) among females and
16.6% (95% CI: 14.3-19.3%) among males. Alcohol use showed a decreasing trend with age in both sexes (women: 4.4%
and men: 1.5% per year) as well as in the total population (1.7%). The geographical distribution of alcohol use in Tehran
indicated a significantly higher concentration (95% CI: 6.5-13%) in the southern regions compared to other areas. Younger
age, higher education levels, smoking, opium use, hyperlipidemia, physical activity, and being overweight determined a
higher prevalence of alcohol use.

Conclusions The prevalence of alcohol use in Tehran is significant and exceeds previous estimates. Policymakers must
address the rising incidence of alcohol use, particularly among the younger population.

Keywords Epidemiology - Alcohol - Prevalence - Tehran Cohort Study - TeCS

Introduction

Alcohol use disorders are the most common of all substance
use disorders worldwide [1]. The most recent Global Bur-
den of Disease (GBD) reports alcohol use is responsible for
3.0 million alcohol-related deaths annually and 131.4 disa-
bility-adjusted life-years (DALYs) in 2016. Iran, a Muslim
country of more than 80 million people, has banned alcohol
consumption since the revolution of 1979 [2]. As a result,
there is no official program to inform the public about the
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dangers of drinking, and the drinkers provide alcohol from
the black market [2, 3]. Therefore, the reported prevalence
of alcohol consumption in Iran is quite divergent. A meta-
analysis of published studies up to 2020 suggested that the
lifetime alcohol consumption prevalence among the Iranian
population ranged from 0.03 to 68.0%, with significant het-
erogeneity [4].

Tehran, the capital of Iran and the third-largest metropoli-
tan area in the Middle East, does not have precise available
statistics on alcohol use. Studies about alcohol consumption
in Tehran have focused on samples of less than 2000 people,
mostly adolescents, students, or young populations [5, 6].
More comprehensive studies about alcohol use have been
conducted nationally, including samples from the Tehran
population. For example, Nikfarjam et al. conducted a study
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on all of Iran’s provinces, examining the population of 400
people from each province, and found Tehran to be in the top
four quarters of the country in terms of alcohol consumption
[7]. Unfortunately, other national/multi-province surveys do
not give precise statistics on the amount of alcohol used by
the Tehran population [8]. Moreover, one aspect that may
understate the whole country’s alcohol consumption is the
social stigma, primarily due to religious beliefs [9]. Conse-
quently, we investigated the prevalence of alcohol use in the
Tehran population and determined its potential associated
risk factors based on the Tehran Cohort Study (TeCS) data.

Methods
Study design and participants

In this study, we utilized data from the recruitment phase
of TeCS, an ongoing population-based prospective
study of adult Tehran residents. The study protocol was
previously published elsewhere [10]. In brief, a sample
of individuals from all districts of Tehran was recruited
using a random systematic sampling method. Between
March 2016 and March 2019, 4215 households, including
9170 individuals aged 35 years and older, were asked for
an interview, and 8296 people (90.5%) participated in the
study. Participants with missing alcohol consumption data
(n=56) were excluded, ensuring a final, complete dataset
of 8240 participants for robust and reliable analysis. The
TeCS protocol was authorized by the Deputy of Research
and the Ethics Committee (ID: IR.TUMS.MEDICINE.
REC.1399.074). Before enrollment, all subjects provided
written informed consent.

Clinical and laboratory measurements

Comprehensive questionnaires were utilized to conduct
in-depth interviews with the participants and collect data
on their demographic data, marital status, educational level,
occupation, ethnicity, smoking habits, alcohol consumption,
opium use, physical activity, past medical history, and drug
history. To assess alcohol consumption, trained nurses
utilized a culturally sensitive and education level-appropriate
approach, asking questions tailored to minimize response
bias and ensure participant comfort. Participants were
specifically asked, “Have you ever consumed alcohol during
your lifetime?”. Confidentiality assurances were provided
to encourage honest reporting and mitigate the stigma
associated with alcohol use.

In addition, standard anthropometric (height, weight,
waist, and hip circumference) and blood pressure
measurements were performed on all subjects. Serum
biochemistry, including creatinine levels, fasting plasma
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sugar (FPG), low-density lipoprotein cholesterol (LDL),
high-density lipoprotein cholesterol (HDL), total cholesterol,
and triglyceride (TG), was measured using fasting blood
samples.

Definition of variables

The definitions for tobacco use, opium and alcohol
consumption, glycemic conditions, and preexisting
comorbidities, such as chronic kidney disease (CKD) and
coronary artery disease (CAD), have been extensively
outlined in our prior studies [11-13]. Briefly, education
was divided into four groups depending on duration: 0
(as illiterate), 1-5, 6-12, and > 12 years. Current tobacco
smoking was defined as smoking cigarettes, pipes, or
hookahs regularly or occasionally. Former smokers were
those who had quit smoking for at least one month before the
interview. Any current or former inhalational or oral use of
opium or its derivatives was classified as opium use. Alcohol
use was defined as the consumption of alcoholic beverages
over a person’s lifetime.

Individuals were classified as hypertensive if they
had a systolic blood pressure (SBP) of > 140 mmHg or
a diastolic blood pressure (DBP) of >90 mmHg, self-
report of hypertension diagnosis, or current use of any
antihypertensive medication [14]. Type 2 diabetes mellitus
(T2DM) was defined as FPG >7 mmol/L or self-report
of a diabetes diagnosis by healthcare providers or the use
of glucose-lowering medication [15]. Impaired fasting
glucose (IFG) was defined as 5.6 <FPG <7 mmol/L [15].
Hyperlipidemia was defined as a previous hyperlipidemia
diagnosis or the use of lipid-lowering medications. The
patients’ daily total physical activity was evaluated and
classified as low, intermediate, or high using the Likert-scale
self-report item. Body mass index (BMI) was calculated by
dividing weight (kilograms) by squared height (meters) and
was classified as normal (BMI <25 kg/mz; as reference),
overweight (25 kg/m* < BMI < 30 kg/m?), obese (30 kg/
m? <BMI <35 kg/m?), and very obese (35 kg/m?> < BMI).
The waste-to-hip ratio, which is computed by dividing the
waist circumference by the hip circumference, was used to
define central obesity. For men and women, respectively,
values of 0.9 and 0.8 were regarded as high [16]. CKD was
defined based on the patient’s previous medical history. A
history of premature CAD is described as a history of CAD
events before the age of 45 and 55 years for men and women,
respectively.

Statistical analysis
Continuous variables, including age, BMI, waist-to-hip

ratio, HDL, and total cholesterol, were described as mean
with standard deviation (SD) and were compared between
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alcohol users and nondrinkers groups using independent
samples t-test. Serum creatinine, FPG, LDL, and TG were
expressed as medians in the 25 and 75th percentiles, and
they were compared between the above-mentioned groups
by applying the Mann—Whitney U-test. Categorical variables
were described as frequencies with percentages and were
compared between the alcohol users and nondrinkers groups
using the chi-squared test. The adjusted association of
covariates with alcohol consumption was evaluated using
a multivariable logistic regression model, and the effects
were reported using odds ratio (OR) with a 95% confidence
interval (CI). The age and sex-weighted prevalence of
alcohol use among Tehran’s adult population > 35 years
was calculated using the national census of 2016. The
regional distributions of alcohol users were displayed in
the Tehran map using the shp2dta and spmap modules in
Stata software, release 14.2. (College Station, TX: Stata
Corp LP.). Statistical analyses were carried out using IBM
SPSS Statistics for Windows, version 23. (Armonk, NY:
IBM Corp.).

Results
General characteristics of the study population

A population of 8240 (men: 3783 [45.9%]) participants with
a mean age (SD) of 53.8 (12.73) years was analyzed in this
study. The mean age of men and women was 54.7 (13.1)
and 52.9 (12.3) years, respectively. The lifetime prevalence
of alcohol use was 9.9% (95% confidence interval [95%
CI]: 8.3-11.8%] among the total population, and 3.3%
(2.4-4.5%) and 16.6% (14.3-19.3%) among females and
males, respectively.

Table 1 presents participant characteristics by total
number and gender for comparison between alcoholic and
never-alcohol groups. The mean (SD) ages of never-alcohol
users and alcohol users in the total population were 54 (12.7)
and 51.2 (13.0) years, respectively, suggesting that alcohol
users were significantly younger than their counterparts in
the never-drinkers group. Furthermore, the frequency of
being single or divorced, having a higher level of education,
former or current cigarette smoking, being employed,
retired, or unemployed, higher physical activity, and being
overweight was significantly higher among alcohol users
than their peers in the never-alcohol users group. Alcohol
users also had higher median/mean levels of plasma
creatinine, total cholesterol, and triglycerides than never-
drinkers. On the other hand, the frequency of hypertension,
IFG, T2DM, hyperlipidemia, and central and general obesity
was significantly higher among alcohol users compared to
nondrinkers. The mean BMI, waist-to-hip ratio, and HDL
level were also higher among alcohol users compared to

never-drinkers. We found a higher mean plasma level of
LDL among alcohol users compared to never-drinkers
(114.0 vs. 109.0 mg/dl) only in the male population. The
remaining sub-analysis for genders was essentially similar
to the total population.

Age and gender distribution of alcohol consumption

Figure 1 suggests the prevalence of lifetime alcohol use
based on age and sex decades among the Tehran adult pop-
ulation. As shown, alcohol use decreases with age among
both sexes. From the age group of 35-45 to > 75 years, the
prevalence of lifetime alcohol usage declined in the male
population from 22 to 11.1% and in the female population
from 5.2 to 1.2%. Accordingly, the highest prevalence of
alcohol intake for men and women was, respectively, 5.2
and 22.0% in the age group of 35-45 years.

Geographical pattern of alcohol consumption

Figure 2 illustrates the geographical distribution of life-
time alcohol use in Tehran’s general urban population. The
highest prevalence of alcohol use was found in only two
districts in the west and south of Tehran, ranging from
19.7 to 26.3%. Also, a prevalence of 13.2 to 19.7% is con-
centrated in the southern regions.

Determinants associated with alcohol consumption

Multivariable logistic regression for evaluating factors
associated with alcohol consumption is summarized in
Table 2. Among the total participants, the prevalence of
alcohol usage declines by 2% with each additional year of
age. Furthermore, education levels of 6-12 and > 12 years,
former and current smoking, opium use, hyperlipidemia,
high physical activity, and being overweight were
associated with a higher probability of alcohol use in the
general population. In addition, moderate physical activity
was associated with a lower probability of alcohol use.
Similarly, male participants had higher levels of alcohol
consumption in association with variables such as educa-
tion levels of 6—12 years and > 12 years, past and current
smoking, opium use, and hyperlipidemia. In addition,
moderate physical activity and a history of premature CAD
were associated with a 26 and 50% decrease in male alco-
hol consumers. Furthermore, variables like education > 12
years, opium use, hyperlipidemia, intermediate physical
activity, and a history of premature CAD were associated
with alcohol use only among male participants. In the
multivariable analysis for women, there was a higher age-
related decline in alcohol consumption than in men and
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Table 1 Characteristics of alcohol user and nonuser participants in the total population and men and women separately
Characteristic* Never-alcohol Total P-value** Never-alcohol Female P-value Never-alcohol Male P-value

users

Alcohol users

users

Alcohol users

users

Alcohol users

Age, year
BMI, kg/m>
BMI category
<25
25-29.99
30-34.99
>35

High WC

No

Yes

WHR
Marital status
Single
Married
Divorced

Education
level

Illiterate
1-5 years
6-12 years
> 12 years

Smoking
status

Never
Former
Current
Opium use
No

Yes
Occupation
Employed
Housewife
Retired
Unemployed
Ethnicity
Fars

Azari
Gilak

Lor

Kurd
Mixed
Other

Immigrants/
Refugees

Blood
pressure

Normal

High blood
pressure

Hypertensive

54.0 (12.67)
28.05 (4.84)

2059 (27.7)
3077 (41.4)
1659 (22.3)
638 (8.6)

1437 (19.3)
6011 (80.7)
0.91 (0.07)

56 (0.7)
7271 (97)
171 (2.3)

572 (7.6)
812 (10.8)

3904 (52.1)
2207 (29.4)

6328 (84.7)
256 (3.4)
888 (11.9)

7161 (95.6)
329 (4.4)

2871 (38.3)
3119 (41.6)
1300 (17.3)
205 (2.7)

3672 (49)
2223 (29.7)
299 (4)
294 (3.9)
174 (2.3)
601 (8)
188 (2.5)
44 (0.6)

3540 (47.3)
919 (12.3)

3025 (40.4)

51.2 (12.99)
27.25 (4.60)

236 (31.9)
332 (44.9)
130 (17.6)
41 (5.5)

223 (30.2)
515 (69.8)
0.93 (0.07)

8 (1.1)
704 (95.3)
27 (3.7)

11(1.5)
26 (3.5)
377 51)
325 (44)

315 (42.8)
91 (12.4)
330 (44.8)

626 (85.4)
107 (14.6)

501 (67.8)
74 (10)
137 (18.5)
27 (3.7)

343 (46.5)
218 (29.5)
33 (4.5)
22 (3)

19 (2.6)
79 (10.7)
17 2.3)
7(0.9)

402 (54.6)
84 (11.4)

250 (34)

<0.001
<0.001
<0.001

<0.001

<0.001
0.04

<0.001

<0.001

<0.001

<0.001

0.167

0.001

53.1 (12.32)
28.74 (5.15)

1079 (25.2)
1614 (37.8)
1072 (25.1)
509 (11.9)

378 (8.8)
3905 (91.2)
0.89 (0.07)

37(0.9)
4150 (96.1)
131 (3)

425 (9.8)
509 (11.8)

2297 (53.2)
1086 (25.2)

4118 (95.5)
28 (0.6)
165 (3.8)

4293 (99.5)
22 (0.5)

775 (18)
3119 (72.2)
357 (8.3)
66 (1.5)

2112 (48.9)
1269 (29.4)
185 (4.3)
154 (3.6)
98 (2.3)
375 (8.7)
94 (2.2)

30 (0.7)

2071 (48.1)
485 (11.3)

1752 (40.7)

47.4(11.53)  <0.001
27.05 (15.25)  <0.001
<0.001
57 (41.0)
44 (31.7)
25 (18)
13 (9.4)
<0.001
26 (18.7)
113 (81.3)
0.87 (0.07)  <0.001
<0.001
2(1.4)
123 (88.5)
14 (10.1)
<0.001

2(1.4)
3(2.2)
58 (41.7)
76 (54.7)
<0.001

75 (54.3)
12 (8.7)
51 (37)
0.169
136 (98.6)
2(1.4)
<0.001
50 (36)
74 (53.2)
9 (6.5)
6 (4.3)
0.021
62 (44.6)
33(23.7)
8(5.8)
4(2.9)
2(1.4)
25 (18)
4(2.9)
1(0.7)

<0.001

93 (67.9)
14 (10.2)

30 (21.9)

55.2 (13.04)
27.12 (4.21)

980 (31.0)
1463 (46.3)
587 (18.6)
129 (4.1)

1059 (33.5)
2106 (66.5)
0.95 (0.6)

19 (0.6)
3121 (98.1)
40 (1.3)

147 (4.6)
303 (9.5)

1607 (50.6)
1121 (35.3)

2210 (69.9)
228 (7.2)
723 (22.9)

2868 (90.3)
307 (9.7)

2096 (66)
0(0)

943 (29.7)
139 (4.4)

1560 (49.1)
954 (30)
114 (3.6)
140 (4.4)
76 (2.4)
226 (7.1)
94 (3)

14 (0.4)

1469 (46.3)
434 (13.7)

1273 (40.1)

52.1(13.15)  <0.001
2729 (443) 0371
0.736
179 (29.8)
288 (48.0)
105 (17.5)
28 (4.7)
0.786
197 (32.9)
402 (67.1)
0.94 (0.06)  0.362
0.117
6 (1)
581 (96.8)
13(2.2)
<0.001

9(1.5)
23 (3.8)
319 (53.2)
249 (41.5)
<0.001

240 (40.1)
79 (13.2)
279 (46.7)
<0.001
490 (82.4)
105 (17.6)
<0.001
451 (75.2)
0(0)
128 (21.3)
21 (3.5)
0.166
281 (46.9)
185 (30.9)
25 (4.2)
18 (3)
17 (2.8)
54 (9)
13 2.2)
6 (1)

0.051

309 (51.6)
70 (11.7)

220 (36.7)
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Table 1 (continued)

Characteristic* Never-alcohol Total P-value** Never-alcohol Female P-value Never-alcohol Male P-value
users Alcohol users users Alcohol users users Alcohol users

Glycemic 0.008 <0.001 0.159
status

Normal 4091 (55.6) 441 (60.2) 2507 (58.8) 113 (81.9) 1584 (51) 328 (55.2)

IFG 1882 (25.6) 185 (25.3) 957 (22.5) 19 (13.8) 925 (29.8) 166 (27.9)

Diabetes 1391 (18.9) 106 (14.5) 797 (18.7) 6 (4.3) 594 (19.1) 100 (16.8)
mellitus

Hyperlipidemia 0.288 0.017 0.226

No 5044 (67.3) 512 (69.2) 2806 (65) 104 (74.8) 2238 (70.4) 408 (67.9)

Yes 2454 (32.7) 228 (30.8) 1511 (35) 35(25.2) 943 (29.6) 193 (32.1)

Physical <0.001 <0.001 <0.001
activity

Low 1332 (17.8) 114 (15.9) 845 (19.6) 18 (13.4) 487 (15.4) 96 (16.5)

Intermediate 4421 (59.2) 331 (46.2) 2626 (61) 60 (44.8) 1795 (56.8) 271 (46.6)

Active 1714 (23) 271 (37.8) 834 (19.4) 56 (41.8) 880 (27.8) 215 (36.9)

CKD 0.32 0.626 0.394

No 7432 (99.1%) 737 (99.5) 4284 (99.2) 139 (100) 3148 (99.0) 598 (99.3)

Yes 67 (0.9%) 4 (0.05) 34 (0.8) 0(0) 33(1.0) 4(0.7)

Premature 0.173 0.13 0.21
CAD

No 7235 (96.5) 722 (97.4) 4186 (96.9) 138 (99.3) 3049 (95.9) 584 (97.0)

Yes 264 (3.5) 19 (2.6) 132 (3.1) 1(0.7) 132 (4.1) 18 (3.0)

FBG, mg/dl 97 (91,107) 96 (90, 104)  0.014 96 (90, 106)  92(87,98)  <0.001 99(92,110) 98 (91,105)  0.005
Creatinine,  0.80(0.69,  0.90 (0.79, <0.001 0.71(0.64, 071(0.62, 0866 092(0.82,  093(0.83, 0418

mg/dl 0.93) 1.00) 0.80) 0.80) 1.03) 1.03)

Total 172.21 175.32 0.049 177.18 182.90 0.099 16541 173.56 <0.001
cholesterol, (40.12) (41.26) (39.28) (43.16) (40.26) (40.65)
mg/dl

LDL, mg/ 110.0 (90.0-  114.0 (90.0- 0.368 112.0(91.0- 118.0(93.0- 0.496  109.0 (86.0- 114.0(89.0- 0.035
drss® 134.0) 133.0) 137.0) 135.0) 131.0) 132.0)

HDL, mg/dl 4493 (12.32) 43.17(13.57) <0.001  4892(12.54) 52.85(15.25) 0.004  39.47(9.63) 40.92(12.10) 0.007

Triglyceride, 124.0 (88.0- 134.0 (91.0- <0.001 119.0 (84.0- 114.0(71.0- 0.209  130.0 (93.0- 140.0 (96.0-  0.003
mg/d] *#%* 173.0) 202.0) 165.0) 169.0) 183.0) 211.0)

BMI: Body mass index; CKD: Chronic kidney disease; CAD: Coronary artery disease; FBG: Fasting blood glucose; HDL: High-density
lipoprotein; /FG: Impaired fasting glucose; LDL: Low-density lipoprotein; WC: Waist circumference; WHR: Waist-to-hip ratio

* Values are displayed as mean (SD) and number (%) for continuous and categorical variables, respectively

* P_values indicating the difference between the alcohol user and nonuser groups, and a P-value less than 0.05 was considered statistically
significant

skt

The median and interquartile range for LDL and TG were shown

the general population, with a decrease of 4.4% (versus Discussion

1.5% in men) per each additional year (P-value <0.001).

Previous and current smoking and a high level of physi-  According to the current cross-sectional survey of 8240

cal activity were associated with a higher percentage of  participants from TeCS with an average age of 53.8

alcohol consumption among female participants. We also  years, the prevalence of lifetime alcohol use in the Tehran

found a significant negative link between drinking alcohol  population is estimated to be 9.9% and decreases with age.

and active status of physical activity, T2DM, and IGF only ~ Among women, these levels were even higher (4.6 percent),

among female alcohol consumers. while for men, the levels were (1.5 percent). Furthermore, in
the multivariable analysis, higher alcohol use was associated
with younger age, higher education, smoking, opium use,
hyperlipidemia, and more physical activity.

@ Springer
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—n—Female
ey \fale

20.0%

10.0%

Life-time prevalence of alcholuse (%)

0% .\
-

0.0%
3544 4554 5564 65-74 75+

Age group (year)

Fig. 1 Prevalence of lifetime male and female populations alcohol
use in Tehran based on age and sex groups among the study popula-
tion

Alcohol is widely consumed globally for recreational
purposes [17]. Approximately 43% of the global population
aged 15 and older, equivalent to 23.48 billion individuals,
consume alcohol, with men drinking at nearly twice the rate
of women. According to the World Health Organization’s
2018 Global Alcohol and Health Report, global per capita
alcohol consumption has risen from 5.7 L in 2000 to 6.4 L
in 2016. The report highlights the substantial public health
burden associated with harmful alcohol use, which is linked

Prevalence of alcohol consumption (%)

19.74 - 26.32
13.16 - 19.74
6.58-13.16
0-6.58

to over 200 diseases and injuries and accounts for approxi-
mately 3 million deaths each year [18].

The acquired prevalence is comparable to previous
research conducted in various regions of Iran. Nik Far-
jam’s [7] studies are based on street interviews in 31 Ira-
nian provinces and assessed the prevalence of alcohol
usage in the society to be 2.3%. According to the study’s
findings, the population of smaller cities in Iran consumes
less alcohol, which might be attributed to the predominant
religious and cultural context. Similar findings from the
Iranian Mental Health Survey among 31 Iranian provinces
revealed a 5.6% prevalence [19]. Moradinazar et al. [8]
reported 9% lifetime alcohol use among 15 selected prov-
inces in the PERSIAN cohort on a population of roughly
130,000 people over 35 years old. A higher prevalence
of alcohol usage has been recorded, primarily in research
conducted on the populations of Iran’s major cities [9, 20].
On a larger scale, figures in nations where alcohol drink-
ing is generally restricted are contradictory [21]. There is
substantial variance across Iran’s neighbors, where alcohol
drinking is forbidden in most cases. Compared to Iran,
Afghanistan has a higher consumption, while Saudi Ara-
bia, Bahrain, and the United Arab Emirates have a lower
consumption, and Turkey and Pakistan have a similar
consumption of alcohol per population [21]. Turkey is a
country with a culture similar to Iran’s, but with more
permissive alcohol laws, where alcohol consumption is

Fig.2 The geographical distribution of lifetime alcohol use in Tehran’s general urban population based on the postal regions
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Table 2 Multivariable logistic regression for evaluating determinants associated with alcohol consumption

Characteristic OR Total P-value* OR Female P-value OR Male P-value
95% CI 95% CI 95% CI

Age, year 0.983  0.975,0.992 <0.001 0.956 0.934, 0.978 <0.001 0.985 0.976,0.994  0.001

General obesity 0.197 0.894 0.594

BMI < 25 (reference) 1 - 1 - 1 -

25<BMI<30 1.266  1.014, 1.581 0.037 0.842 0.508, 1.398 0.506 1.15 0.889, 1.488  0.287

30<BMI<35 1.198  0.899, 1.595 0.217 0.997 0.545, 1.825 0.993 1.13 0.806, 1.586  0.478

BMI>35 1.079  0.714, 1.631 0.719 0.876 0.399, 1.925 0.742 1.389  0.823,2.344  0.219
Central obesity 0.785  0.627,0.983 0.035 0.964 0.529, 1.758 0.906 1.072  0.834,1.378  0.586
Marital status 0.374 0.067 0.546

Single (reference) 1 - 1 - 1 -

Married 0.729  0.285,1.868 0.511 0.252 0.055, 1.155 0.076 0.97 0.305,3.088  0.959
Divorced 0976  0.345,2.759 0.963 0.432 0.083,2.259 0.32 1.439 0.373,5.547 0.597
Level of education <0.001 <0.001 <0.001

Illiterate (reference) 1 - 1 - 1 -

1-5 years 1.008  0.473,2.149 0.984 0.604 0.092, 3.973 0.6 0.908 0.391,2.111  0.823

6-12 years 2.834  1.499,5.357 0.001 1.278 0.287, 5.691 0.748 2.554  1.245,5.238  0.011

> 12 years 4.896  2.57,9.328 <0.001 2.885 0.638, 13.045 0.169 3439  1.659,7.127  0.001
Smoking <0.001 <0.001 <0.001

Never (reference) 1 - 1 - 1 -

Former 9.34 6.961, 12.532 <0.001 57.889  24.237,138.264 <0.001 4.24 3.091, 5.817 <0.001

Current 7.001  5.784,8.473 <0.001 20.651 13.07, 32.628 <0.001 3.595  2.899,4.458 <0.001
Opium use 1.516  1.147,2.004 0.003 1.261 0.222,7.161 0.793 1.337  1.01, 1.772 0.043
Hypertension 0.883  0.696, 1.121 0.306 1.068 0.582, 1.958 0.832 0.853  0.656, 1.11 0.238
Glycemic status 0.899 0.008 0.852

Normal (reference) 1 - 1 - 1 -

IFG 0.977  0.797, 1.196 0.819 0.561 0.318, 0.989 0.046 0.938  0.751,1.172  0.573
Diabetes mellitus 0.94 0.718, 1.231 0.654 0.279 0.11,0.713 0.008 0.968  0.725,1.294  0.828
Hyperlipidemia 1.282  1.047, 1.569 0.016 1.124 0.681, 1.855 0.649 1434  1.146,1.796  0.002
Physical activity <0.001 <0.001 <0.001

Low (reference) 1 - 1 - 1 -

Intermediate 0.757  0.591,0.97 0.027 0.739 0.405, 1.347 0.323 0.744  0.564,0.982  0.036

Active 1426  1.098, 1.853 0.008 1.891 1.012, 3.531 0.046 1.22 0.91, 1.636 0.184
Premature CAD 0.568  0.321, 1.007 0.053 0.39 0.042, 3.623 0.408 0.505 0.279,0912  0.023
CKD 0.871  0.296,2.562 0.802 0 0.998 1 0.335, 2.985 1

BMI: Body mass index; CAD: Coronary artery disease; CKD: Chronic kidney disease; OR: Odds ratio; CI: Confidence intervals; /FG: Impaired

fasting glucose; T72DM: Type 2 diabetes mellitus

“P-values less than 0.05 were considered statistically significant

more prevalent than in Iran in both the total population and
among all age groups over 35 [22]. The Arab countries
have a similar ban on alcohol use in their national laws, but
the amount of alcohol consumption in them is relatively
ambiguous, with surveys that are generally not among the
overall population reporting figures ranging from zero to
15.5% [23]. Notably, all the research listed revealed that
men have a higher rate of alcohol use than women.

Age has a substantial influence on the prevalence of
alcohol use among Iranians. Previous studies among teen-
agers and young people under the age of 35 estimated the

prevalence of lifetime alcohol intake to be higher than 15%
[5, 6], compared to 9.9% of the population over the age of 35
in our study, supporting this growing tendency with decreas-
ing age. According to the current study, the prevalence of
alcohol use decreases by 1.7% per year as people get older.
The corresponding figures for the men and women were 1.5
and 4.4%, respectively. This could be explained by the fact
that younger people have a different pattern of permissive
social life and globalization, both of which are risk factors
for alcohol consumption [24].
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We found that single, divorced, or widowed participants
significantly drank more. According to a study, the current
findings confirm the findings of previous studies [25, 26].
One of the variables mediating the relationship between
marital status and alcohol use is mental health status. Being
married has been associated with better mental health, phys-
ical health, and happiness [27]. On the other hand, living
alone has a greater frequency of depressive disorders and
the unhealthy lifestyles accompanying it [28].

In the current study, we found that people with a higher
level of education had a greater prevalence of alcohol
consumption. However, this failed to reach statistical
significance in the multivariable model. However, this is not
the first time that a positive association between education
level and alcohol use has been reported [7, 22]. Higher
educational level, as a component of socioeconomic status,
is positively related to drinking, indicating that people with
higher status can afford alcohol and frequently drink it to
relax during their free time [29].

The association between substantial alcohol consumption
and cigarette smoking has been well established for a long
time. Approximately 80% of alcoholics have been reported
to smoke cigarettes [30]. According to our findings, people
who quit smoking consume seven times more alcohol
than never-smokers, while nonsmokers consume nine
times more. These values are 3.5 and 4 times in the male
population and roughly 20 and 60 times in the female
population, confirming this association. Smoking is one of
the traditional risk factors for cardiovascular events [31].
Therefore, the substantial correlation between smoking and
drinking should raise red flags for policymakers considering
primordial and primary prevention.

The most often abused drugs in Iran are opium and its
derivatives [32]. In our study, opium was associated with
a 50% greater prevalence of alcohol use in the general
population. Given that Iran is a transit country for opium
and is likely to increase the current trend, the positive
association found between opium and alcohol can serve as
a wake-up call for policymakers, as the trend toward alcohol
consumption is considered an unhealthy lifestyle, similar to
the trend toward other drugs [33].

We found a higher prevalence of hypertension among
alcohol users than nondrinkers in the total population and
sex groups. A meta-analysis of prospective studies with
acceptable heterogeneity found that alcohol consumption of
more than two drinks per day is associated with hypertension
in both genders, confirming previous meta-analysis findings
[34, 35]. Furthermore, the findings of a meta-analysis on
Asian men suggested no safe level of alcohol use to protect
against hypertension [36]. Notably, our multivariable
model revealed a 12 and 15% reduction in the risk of
hypertension in the male and male populations, but neither
was statistically significant.

@ Springer

Additionally, we observed that the prevalence of T2DM
and IFG was higher among alcohol users compared to
nondrinkers in the total population and both sexes, as well
as the mean FPG level. Some evidence has already shown
that alcohol consumption is protective of glycemic status.
In line with our results, a meta-analysis of cross-sectional
studies on about 2 million people suggested that any amount
of <63 g/d of alcohol use is associated with a lower risk
of T2DM [37]. Unfortunately, our analysis lacks data on
daily alcohol intake. In the multivariate analysis, alcohol
consumption was associated with a quarter of the risk of
T2DM and a half the risk of IFG only among the female
population. In line with our results, another meta-analysis
of fourteen interventional studies suggested that alcohol
consumption among women reduced fasting insulin and
tended to improve insulin sensitivity but not among men
[38]. There may be explanations for the observed difference
in glycemic status between men and women, such as an
imbalance in the distribution of diabetes risk factors between
men and women, the presence of more heavy episodes of
drinking among men, and a greater effect of alcohol on the
sensitivity of body cells to insulin in women [38, 39].

Moreover, the mean plasma level of LDL did not differ
between alcohol users and never-drinkers, but alcohol users
had significantly higher levels of HDL, cholesterol, and
triglycerides. Furthermore, in the multivariable model, we
found a 30% increase in the prevalence of hyperlipidemia
among alcohol drinkers. In line with our results, Biren
and colleagues [40] found a positive association between
moderate alcohol usage and HDL levels in a meta-analysis.
Furthermore, they reported a favorable but nonsignificant
relationship between triglyceride levels and alcohol
consumption [40]. Similar findings were observed in another
meta-analysis by Huang et al. [41], while triglyceride levels
had a positive correlation with moderate alcohol usage this
time. The underlying mechanism of this connection could
be attributed to moderate alcohol consumption reversing
cholesterol transport, hemostasis, and insulin sensitivity,
increasing lipoprotein transport rate, and increasing
lipoprotein lipase activity [42].

In the case of obesity, we found a 27% increase in alcohol
use among overweight participants and a 22% decrease in
the prevalence of central obesity in the same model. A meta-
analysis of 260,000 participants in cross-sectional studies
found that being overweight was related to an 11% increase
in alcohol consumption (95% CI: 1.05 to 1.18) [43]. The
impact size was 16% in studies with adjusted confounders.
In contrast, central obesity in the presence of general obesity
has been associated with a decrease in the prevalence of
alcohol use. Previous research has occasionally revealed
this two-way interaction [44, 45]. These studies commonly
focus on moderate alcohol intake, which is not surprising
given that it has a protective effect on metabolic syndrome
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and causes both a rise in overall obesity and a decrease in
central obesity. It is noteworthy that potential explanations
for the reduction seen in our study could be due to alcohol
abstinence in some moderate drinkers due to comorbidities
associated with obesity or compensatory behavior by
limiting food intake after alcohol intake or leading a healthy
lifestyle, both of which may protect against obesity.

The results of our study highlight notable gender
differences in the determinants of alcohol consumption,
particularly in the determinants of smoking and physical
activity. Among women, smoking demonstrated a
remarkably strong association with alcohol use, with former
smokers exhibiting significantly higher odds (OR: 57.889,
95% CI: 24.237-138.264) compared to men (OR: 4.240,
95% CI: 3.091-5.817). The apparent relationship may be
due to greater societal stigma attached to smoking among
women and the fact that overlapping risk behaviors, such as
alcohol consumption, is more easily concealed [46]. Physical
activity was also associated with a stronger association (OR:
1.891, 95% CI: 1.012-3.531), possibly due to urbanization
and changes in sociocultural norms [47].

Tehran’s alcohol consumption distribution reveals notable
regional disparities. The highest prevalence of lifetime
alcohol use was observed in two districts in the western
and southern parts of the city, with rates ranging from 19.7
to 26.3%, while other southern regions showed moderate
prevalence rates of 13.2 to 19.7%. Confounding factors such
as socioeconomic status, urbanization levels, cultural norms,
and access to alcohol, which were not directly evaluated
in this study, may have contributed to these variations. A
deeper and more precise understanding of the regional
differences would result from including these variables in
future analyses.

Study limitations

In our study, individuals under the age of 35 were excluded,
which limits the generalizability of our findings to younger
populations. In addition, we were unable to fully ascertain
the socioeconomic status of alcohol users in Tehran as
our data were limited to education and dwelling areas.
Given Iran’s worsening economic situation over the past
few decades and the established link between significant
economic loss and a higher incidence of alcohol-related
issues, further research is recommended to better understand
the socioeconomic factors at play. Furthermore, alcohol
consumption data may be underreported due to stigma,
despite our efforts to ensure confidentiality and use culturally
sensitive methods. This limitation should be considered
when interpreting the results. Additionally, our study did
not collect information on the specific amount and pattern of
alcohol consumption by participants, which limits our ability

to compare results with previous studies where risk variables
were dose-dependent. This limitation is partly due to cultural
sensitivities and stigma surrounding alcohol use. However,
as part of our prospective cohort design, we are gathering
more detailed and reliable data during the follow-up period
to address this gap. Further, our cohort does not contain
data on steatosis, mainly due to the high cost of advanced
laboratory and paraclinical evaluations for all participants.
Therefore, we prioritized widely used and cost-effective
tests, such as creatinine, FBG, LDL, HDL, and TG, in order
to ensure feasibility.

Conclusion

Despite restrictions on alcohol usage, Iran has one of the
highest rates of alcohol prevalence in the Middle East.
The strong correlation between alcohol intake and risk
factors such as early age, diabetes, obesity, hyperlipidemia,
smoking, and opiate use suggests that alcohol abuse could
become a national issue requiring legislative attention,
particularly among the younger population. Our findings,
based on a large random sample of Tehran residents, could
aid healthcare decision-makers in developing comprehensive
preventative programs to reduce alcohol consumption and
related morbidity and mortality. Future research should focus
on these high-risk individuals and evaluate the effectiveness
of various preventative and treatment initiatives aimed at
improving lifestyle habits and public awareness.
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