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Abstract

Background: Tobacco smoking and exposure to second-hand smoke in the indoor environment are major public health risks worldwide.
The aim of this paper is to report and critique a global assessment of smoking prevalence, smoking-attributable deaths, and disability ad-
justed life years (DALYs) extracted from the Global Burden of Disease study 2010, by sex and age in Iran from 1990 to 2010.

Methods: The Global Burden of Disease Study 2010 estimated the distributions of exposure and relative risks per unit of exposure by
systematically reviewing and analyzing published and unpublished data. These assessments were used, together with estimates of death
and DALYs due to specific risk factors, to calculate the attributed burden for each risk factor exposure compared with the theoretical-mini-
mum-risk exposure. Uncertainties in the distribution of exposure, relative risks, and relevant outcomes were incorporated into estimates of
attributable mortality and burden. In this study, our aim was to reformulate the GBD 2010 data, produce new graphs, and explain the results
for Iran in greater detail.

Results: Between 1990 and 2010, the prevalence of tobacco smoking at all ages increased by 1% in men and declined by 2% in women
in Iran, but the overall prevalence in the general population was unchanged (12%). A reduction was observed in the age-standardized
death and DALY rates (per 100,000 population) attributed to tobacco smoking, including second-hand smoke. The attributed DALY rate was
greater for Iranian men than for Iranian women. The highest rates of DALYs because of tobacco smoking were found in smoker men and
women aged 70+, but exposure to second-hand smoke had the most significant burden in children under 5 years old. In 1990, the three
leading disease burdens attributed to tobacco smoking, including second-hand smoke, were ischemic heart disease; communicable, ma-
ternal, neonatal, and nutritional disorders; and chronic respiratory diseases. In 2010, three leading burden of diseases attributed to tobacco
smoking belonged to ischemic heart disease, chronic respiratory disease, and cerebrovascular diseases, respectively.

Conclusion: Despite a reduction in the rate of tobacco smoking, including second-hand smoke, since 1990, smoking exposure remained
the fifth leading risk factor for death and DALYs in Iran in 2010. Overall, our data clearly show the need for new efforts in Iran to reduce the

and disease burden attributed to tobacco smoking.

Keywords: Global Burden of Disease, Iran, Tobacco smoking

Cite this article as: Ghasemian A, Rezaei N, Sacedi Moghaddam S, Mansouri A, Parsaeian M, et al. Tobacco smoking status and the contribution to burden of
diseases in Iran, 1990-2010: findings from the Global Burden of Disease Study 2010. Arch Iran Med. 2015; 18(8): 493 — 501.

Introduction

obacco smoking is one of the greatest public health prob-
lems, with high mortality and morbidity worldwide. De-
spite growing global efforts to control tobacco use, it re-
mains a common health concern, with more than one billion
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smokers in the world.'Second-hand smoke—a known cause of
morbidity and premature mortality—is also one of the most im-
portant and widespread airborne pollutants in the indoor environ-
ment.>* Given the significance of tobacco as a major health risk,
monitoring the distribution and intensity of tobacco use is critical
for identifying healthcare priorities and allocating resources.
Recent estimates show that almost one third of the world popula-
tion smokes,* and about 84% of these smokers live in developing
countries.’ The prevalence of daily tobacco smoking varies widely
among different regions and men smoke more than women in all
regions. In the Eastern Mediterranean region, smoking prevalence
is about 30% in men and nearly 5%in women.® The prevalence of
daily cigarette smoking in Iran is 11.3% (21.4% in men and 1.4%
in women).” Additionally, 40% of children are regularly exposed
to second-hand smoke indoors worldwide, but exposure varies
widely in differentregions.? In the Eastern Mediterranean region,
more than 22% of men and 32% of women are exposed to sec-
ond-hand smoke,? and according to a study conducted in Iran, the
prevalence of second-hand smoke exposure in children is 35.7%.*
Globally, about 6 million people die from tobacco-related causes
each year.'’ Of these deaths, over 600,000 are attributable to sec-
ond-hand smoke exposure *and more than 5 million are due to
direct tobacco use. Most of these deaths occur in low-and middle-
income countries.!’ In Iran, smoking was responsible for 11,000
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deaths in 2005." Tobacco smoking also causes a remarkably in-
creased risk of non-communicable diseases, such as cardiovascu-
lar disease, lung cancer, other cancers, chronic obstructive pulmo-
nary disease, and other respiratory diseases, as does second-hand
smoke.'>!?

In this regard, a detailed description is needed of the burden of
tobacco smoking, including second-hand smoke, and the other
diseases and their risk factors, in order to advance better health in-
terventions and policies and to develop preventive strategies. The
Institute for Health Metrics and Evaluation (IHME) performed a
comprehensive systematic review and calculated the Global Bur-
den of Disease in 2010, providing results for the years 1990, 1995,
2000, 2005, and 2010."* A comparative risk assessment (CRA)
of the burden of disease attributable to different risk factors has
been calculated in the GBD study 2010, and the components of
the study are available across countries, including Iran. The aim
of this paper is to present the global assessment of smoking prev-
alence, smoking-attributable death, and disability adjusted life
years (DALYs) by sex and age, from 1990 to 2010, for Iran. We
also discuss the data, methods, and limitations of the GBD Study
2010 in terms of different aspects of policy making.

Materials and Methods

The GBD Study 2010 was a systematic effort that used common
frameworks for data collection, statistical methods, and estima-
tion processes, as described elsewhere.'> 22 Further details are also
available on the data and methods used to produce final estimates
for comparative risk assessments of death and DALY attributable
to specific risk factors such as tobacco smoking.?

The five main steps for estimating the disease burden attribut-
able to risk factors by the GBD Study 2010 were as follows: 1)
Risk-outcome pairs were included in the analysis based on causal
association criteria; 2) The distribution of exposure to each risk
factor was estimated by a systematic search to identify published
and unpublished data sources; 3) Relative risk (RR) per unit of
exposure for each risk-outcome pair was calculated; 4) Theoreti-
cal-minimum-risk exposure distributions for counterfactual com-
parison were included (these were no tobacco smoking and no
second-hand smoke exposure); 5) Death and disease burdens at-
tributable to risk factors (the population attributable fraction) were
computed by comparing the current distribution of exposure to the
theoretical-minimum-risk counterfactual distribution of the expo-
sure for each country, year, sex, age group, and cause.

Following the estimation of the distribution of risk factors, risk
factor models were then designed to use available data for expo-
sures in countries over several years, and for sex and different age
groups, in order to produce a complete and comprehensive dataset
of exposure distributions.” In addition, some specific methods,
such as estimating cumulative exposure, were also used for to-
bacco smoking, including second-hand smoke. This alternative
method used lung cancer mortality (i.e., the smoking impact ratio)
as a marker of the cumulative population exposure to smoking
for cancers and chronic respiratory diseases.” The ten-year lagged
tobacco smoking prevalence was used for all other outcomes, in-
cluding cardiovascular diseases.”> A wide range of covariates in
databases generated at the IHME for the GBD study 2010 were
verified, and significant study characteristics were considered for
estimating the exposure distribution.

Uncertainty in the estimations was also calculated by simula-
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tion analysis, taking 1000 draws from the posterior distribution of
exposure, RR, and each relevant outcome for each country, year,
sex, and age group.”? The entire measures have been reported
with a 95% Uncertainty Interval (UI). The mean rates of death
and DALY attributable to each risk factor and the mean rank
for the risk factors included in the ranking list were subsequently
computed. The exposure estimates, relative risks, theoretical-
minimum-risk distributions, and uncertainty in the background
outcome rates were disseminated into the final estimations.

Using this protocol, we extracted data about tobacco smoking
and second-hand smoke in Iran based on the GBD study 2010,
analyzed the data, and critiqued the results.

Results

We report the GBD study results for Iran on the prevalence
of tobacco smoking, as well as on deaths and the disease bur-
den caused by tobacco smoking, including second-hand smoke,
between 1990 and 2010. The term “tobacco smoking” refers to
tobacco smoking, but excludes exposure to second-hand smoke.

In 1990, 3.7 (95% UI: 3.1-4.4) million Iranians were smokers.
The prevalence of tobacco smoking at all ages was 12% (10%—
14%) for both sexes. It was21% (18%-25%) for men and 3%
(2%—4%) for women. The number of smokers increased to 6.7
(95% UI: 6.1-7.3) million in 2010, which meant that 12% (11%—
13%) of the population, including 22% (20%—-24%) of all men
and 1% (1%-2%) of all women, were smokers. Figure 1 shows
the smoking prevalence by sex and age in 1990 and 2010.

In absolute terms, the number of deaths at all ages attributed to to-
bacco smoking, including second-hand smoke, increased (23%) from
27,374 (95% UL 22,970-31,096) in 1990 to 33,559 (27,382-39,543)
in 2010; while the DALY for all ages decreased(1%) from 883,305
(95% UTI: 749,820-1,009,140) to 875,500 (721,292—1,026,600). The
number of deaths and DALYs for all ages due to second-hand smoke
declined from 2,556 (95% UI: 1,915-3,321) in 1990 to 1,933 (1,439—
2,476) in 2010, and from 172,117 (95% UL 119,724-233,807) to
67,415(51,471-88,672), respectively. Over this period, rates (per
100,000 population) of age-standardized deaths and DALY's due to to-
bacco smoking, including second-hand smoke, showed falling trends
for both sexes. Time trends of rates of age-standardized deaths and
DALY caused by tobacco smoking and second-hand smoke between
1990 and 2010 are indicated in Figure 2.

Tablel presents the detailed estimates of DALY rates per
100,000 population due to tobacco smoking, including second-
hand smoke, as well as tobacco smoking and second-hand smoke
separately, by sex and four age groups from 1990 to 2010. The
attributed rates at all ages were greater for Iranian men than for
Iranian women. In accordance with the rates of DALY's due to
tobacco smoking in the three main age groups (1549, 50-69,
+70), the lowest rates were in Iranian smoker men aged 15-49
years. The rates increased by age, with the highest levels seen in
smoker men aged 70+. Female age-specific DALY rates showed
the same trends as men’s rates in the same age groups. Thus, the
highest rates were found in smoker women over the age of 70
years. The DALY rates caused by second-hand smoke in the four
main age groups (under 5, 15-49, 5069, 70+) indicated a pre-
dominant disease burden in children under age 5 and a non-trivial
burden in the older age groups. The age trends for DALY rates in
males and females caused by tobacco smoking and second-hand
smoke, broken down by five-year age periods from 1990 to 2010,
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Figure 1. Prevalence of tobacco smoking in males and females by age in 1990 and 2010 for Iran (A) 1990, (B) 2010.
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Figure 2. Time trends of age-standardized deaths and DALYs rates attributed to tobacco smoking excluding second-hand smoke, and second-hand

smoke from 1990 to 2010 in Iran: (A) Deaths rate, (B) DALYs rate.

are shown in Figure 3.

Overall, the all-cause death and disease burden data indicated
that tobacco smoking, including second-hand smoke, contributed
to 8.5% (95% UL 7.29%-9.7%) of total deaths and 4.0% (3.4%—
4.6%) of total DALYs in 1990, compared with 9.5% (95% ULI:
7.9%—11.1%) and 4.5% (3.7%-5.2%) in 2010, respectively. Fig-
ure 4 illustrates the percentages of cause-specific mortality and
burden due to tobacco smoking and second-hand smoke, sepa-
rately, in 1990 and 2010.

The DALYs attributable to tobacco smoking, including second-

hand smoke, by cause in 1990 and 2010 are compared in Table
2. Ischemic heart disease was the first leading cause of DALY's
in both years. Communicable, maternal, neonatal, and nutritional
disorders were the second and chronic respiratory disease the
third most common attributed burdens in 1990. These leading
disease burdens attributed to tobacco smoking, including second-
hand smoke, were replaced by chronic respiratory disease and
cerebrovascular disease in 2010. In 1990, diabetes mellitus was at
the bottom of the list as a cause of DALYS; this was replaced by
stomach cancer in 2010.

Archives of Iranian Medicine, Volume 18, Number 8, August 2015 495



Tobacco Smoking and the Contribution to Burden of Diseases in Iran, 1990-2010

Table 1. DALYs Rates (Per 100,000 population) attributable to tobacco smoking including second-hand smoke, tobacco smoking excluding second-
hand smoke, and second-hand smoke by sex and age from 1990 to 2010 in Iran.

Year 1990 1995 2000 2005 2010 1990 1995
Risk Sex
Factor  Age Men
o Unders 17104 1035.7 667.4 6318 5427 1590.5 963.2
£ (1019.7-2586.2)  (634.1-15373) (414.8-10104) (3765-10212)  (297.6-941.1)  (969.8-2380.0)  (589.0-1427.3)
<
§
E 1540 1354.4 1300.8 1088.8 8394 837.1 374.1 308.93
3 (1067.2-1669.8)  (1027.4-1581.2)  (867.7-1300.7) (645.7-1036.9)  (611.8-1077.6)  (191.9-575.1)  (167.0-460.1)
:
Ey <060 12950.3 125217 112003 8914.3 81154 33228 2754.9
e (10459.5-15378.0) (10242.1-14684.2) (9173.3-13098.7) (7308.3-10765) (6335.0-9841.4) (1950.8-4881.2) (1647.8-4027.5)
E
) o 16960.9 16157.5 (s 127042 120017 6651.6 5378.8
z (12552.421368.2) (120264-20492.1) (D2 (0486.5-16338.5) (8951.0-15142.4) (3409.1-104658) (2883.6-8583.8)
: :
:
- 2370.2 21953 20416 18742 19443 837.6 621.1
& 85 (1976427288)  (18132-2516.9) (1699.6:2335.1) (1568.5-2209.5) (1560.9-23053) (600.0-1066.1)  (442.0-787.1)
- 150 1330.1 1272.8 1062.6 8182 813.0 3457 2815
E (10413-1649.5)  (995.3-15569)  (835.4-1278.4) (6222-1019.6)  (587.9-10505)  (1627-5483)  (134.6-433.8)
T
g <060 12698.8 12253.6 10940.3 8701.0 7909.6 3137.4 2562.2
2 (10166.8-15146.2) (9927.2-14462.5) (8875.9-12850.7) (7082.0-10534.0) (6150.1-9618.1) (1746.9-4728.4) (1435.0-3858.5)
E
= Q
g4 0 16514.5 157011 (}ggzg'g_ 122995 11592.5 6282.5 4996.1
$E (12059.8-210383) (11534220083.9) (20" (O104.7-15963.5) (8573.7-14716.1) (991.1-10073.0) (2474.2-8165.8)
: :
£
=
g
g Al ages 2039.9 2010.9 1925.7 1772.8 1845.1 5403 459.0
H 8 (16711-2389.0)  (1630.7-2333.8) (1575.7-2220.3) (1459.7-2113.6) (1459.5-2212.5) (324.6:7438)  (286.9-618.9)
e
Under 5 1710.4 1035.7 6674 6318 542.7 1590.5 963.2
(1019.7-25862)  (634.1-1537.3)  (414.8-10104) (376.5-10212)  (297.6:941.1)  (969.8-2380.0)  (589.0-1427.3)
150 243 280 262 212 24.1 284 274
g (14.0:39.7) (159457)  (152:419)  (13.6303)  (147360)  (165429)  (16.1-4L5)
g
£ s0.60 2515 268.1 260.0 213.4 205.8 185.5 192.8
E (1664-3629)  (175.6-383.6)  (1739-365.4)  (146.8-301.6)  (13522904)  (120.1-270.0)  (1258-277.2)
K
S
2 0 446.4 456.5 457.4 404.7 409.2 369.1 3826
(2984-635.5)  (302.0-6422)  (309.8-635.4) (276.7-560.8)  (272.1-572.0)  (245.1-524.7)  (255.5-546.1)
Al ages 3303 184.4 115.9 1015 992 2073 162.1
g (Q1134757)  (1207-2559)  (854-1552)  (75.0-137.6)  (71.2-139.0)  (193.14300)  (110.7-226.1)
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2000 2005 2010 1990 1995 2000 2005 2010
‘Women Both
648.2 618.7 533.0 1651.8 1000.3 658.0 625.4 538.0

(422.8-944.4)

(386.9-956.9)

(294.7-911.9)

(1084.2-2296.8)

(647.5-1397.2)

(434.6-921.2)

(413.9-893.0)

(329.7-821.3)

240.9 168.6 150.5 858.4 799.8 663.9 509.0 498.1
(140.4-353.7) (81.1-293.4) (64.3-266.5) (668.3-1048.9) (626.4-958.5) (535.3-786.2)  (404.1-629.8)  (375.4-634.1)
2210.6 1560.9 13313 8291.9 7716.9 6691.6 5245.0 4716.5

(1322.6-3252.3)

(924.8-2450.2)

(788.1-2026.0)

(6763.0-9680.1)

(6364.4-8970.1)

(5571.9-7727.3)  (4398.6-6207.3)

(3784.9-5687.5)

4448.4
(2485.2-7246.7)

3430.2
(1799.2-6013.3)

3042.6
(1445.9-5014.3)

11922.2
(9159.0-14767.9)

11032.5
(8469.4-13663.8)

9929.3

(7697.1-12263.3) (6535.3-10684.3)

8416.7

7786.0
(5936.2-9816.7)

505.4
(364.4-640.3)

4189
(289.0-603.8)

399.8
(266.4-559.1)

1611.2
(1367.8-1840.8)

1414.2
(1200.3-1594.4)

1279.4
(1097.3-1443.1)

1159.9
(992.4-1356.4)

1183.7
(975.2-1388.0)

216.3 150.1 132.7 832.0 772.1 638.6 489.2 477.1
(110.3-330.4) (60.3-277.2) (47.6-251.5) (639.4-1020.8) (596.4-932.5) (505.2-765.2)  (383.4-610.9)  (356.4-611.4)
2020.5 1406.9 1191.8 8072.4 7485.8 6466.7 5061.3 45439

(1140.6-3075.8)

(769.5-2295.5)

(654.3-1879.4)

(6529.8-9489.0)

(6100.0-8724.1)

(5311.1-7514.5)  (4200.9-6037.6)

(3591.5-5538.1)

4057.6
(2097.4-6856.5)

3084.3
(1475.5-5677.3)

27122
(1136.6-4687.8)

11513.6
(8667.9-14331.9)

10611.2
(8043.3-13285.2)

9503.6

(7275.2-11850.7) (6135.7-10319.4)

8039.1

7413.9
(5532.9-9436.0)

402.4
(256.4-544.0)

329.3
(197.2-510.6)

317.0
(182.3-479.2)

1297.3
(1051.4-1505.3)

1240.9
(1013.0-1428.1)

1169.9
(976.7-1336.4)

1064.2
(897.6-1256.2)

1092.6
(884.9-1302.7)

648.2
(422.8-944.4)

618.7
(386.9-956.9)

533.0
(294.7-911.9)

1651.8
(1084.2-2296.8)

1000.3
(647.5-1397.2)

658.0
(434.6-921.2)

625.4
(413.9-893.0)

538.0
(329.7-821.3)

24.6 18.4 17.8 26.4 277 254 19.9 21.0
(14.9-37.9) (12.3-26.4) (11.4-25.7) (16.5-38.7) (17.5-40.8) (16.4-37.1) (13.6-26.6) (14.0-29.1)
190.0 153.9 139.5 219.6 231.0 2249 183.7 172.6
(126.5-274.6) (103.7-208.9) (92.7-192.7) (150.8-299.1) (159.4-314.8) (156.3-306.8)  (131.0-2442)  (119.0-231.8)
390.7 3459 3303 408.6 4214 425.6 3775 372.1

(261.2-555.2)

(234.3-471.4)

(223.1-453.1)

(280.4-564.3)

(283.9-565.9)

(292.7-575.2)

(270.6-502.6)

(260.7-490.9)

103.0
(76.1-136.7)

89.6
(66.7-118.4)

82.8
(60.0-114.7)

314.0
(218.4-426.5)

173.4
(127.2-226.5)

109.5
(83.6-139.6)

95.6
(73.5-121.8)

912
(69.6-119.9)
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Figure 3. Trends of DALYs rates attributed to tobacco smoking excluding second-hand smoke, and second-hand smoke for male and female by age-
group in 1990 and 2010 for Iran: (A) Male-1990, (B) Male-2010, (C) Female-1990, (D) Female-2010.

Discussion

The results of the GBD Study 2010 indicate that the number of
smokers in Iran rose substantially between 1990 and 2010, due
primarily to the substantial population growth occurring over this
period. The prevalence of tobacco smoking at all ages increased
by 1% in men and declined by 2% in women, but the overall prev-
alence was unchanged in the general population (12%). During
these two decades, deaths for all ages caused by tobacco smoking,
including second-hand smoke, increased by 23% (95% UI:3%—
45%), but the DALY's decreased by 1% (-16%—16%). In addition,
a reduction was noted in the attributed age-standardized deaths
and DALY rates (both per 100,000 population).One reason could
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be the introduction of a number of regulations such as “A plan for
how to decrease smoking” in 1994 and “A ban on smoking and
supply of cigarettes and other tobacco products in public places”
in 1997, approved by the Council of Ministries, and implemented
by different ministries and organizations in Iran.**

Iranian women smoke less frequently than men due to cultural
barriers®; therefore, the rates of DALYs for all ages due to to-
bacco smoking, including second-hand smoke, were substantially
higher in men than in women. The most significant DALY rates
attributed to tobacco smoking were found in Iranian smokers old-
er than 70 years, while second-hand smoke caused the greatest
burden in Iranian children younger than 5 years of age. World-
wide, older smokers have greater risks for smoking-associated
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Figure 4. Percentages of deaths and DALY attributable to tobacco smoking excluding second-hand smoke, and second-hand smoke by cause in 1990
and 2010 for Iran TSE = tobacco smoking excluding second-hand smoke, SHS = second-hand smoke: (A) 1990, (B) 2010, (C) 1990, (D) 2010.

Table 2. DALYs attributable to tobacco smoking including second-hand smoke by cause in 1990 and 2010 in Iran.

1990 2010

DALYs Disease Disease DALYs
298,873 1 Ischemic heart disease 1 Ischemic heart disease 390,691
154,113 2 Communicable, maternal, neonatal, and nutritional disorders 2 Chronic respiratory disease 116,512
111,275 3 Chronic respiratory disease 3 Cerebrovascular disease 112,683
101,416 4 Cerebrovascular disease 4 Other Non-communicable diseases 73,033
64,335 5 Trachea, bronchus, and lung cancer 5 Trachea, bronchus, and lung cancer 54,946
56,633 6 Other Non-communicable diseases 6 Communicable, maternal, neonatal, and nutritional disorders 34,449
27,194 7 Hypertensive heart disease 7 Hypertensive heart disease 31,280
22,137 8 Other cancers 8 Diabetes mellitus 22,698
22,009 9 Esophageal cancer 9 Other cancers 17000
14,768 10 Stomach cancer 10 Esophageal cancer 13,486
10,052 11 Diabetes mellitus 11 Stomach cancer 8,721

Communicable, maternal, neonatal, and nutritional disorders: HIV/AIDS and tuberculosis (Tuberculosis), Diarrhea, lower respiratory infections (Influenza, Pneumococcal
pneumonia, H influenzae type B pneumonia, Respiratory syncytial virus pneumonia, Other lower respiratory infections), meningitis, and other common infectious diseases,
Otitis media.

Non-communicable diseases: Neoplasms, Cardiovascular and circulatory diseases, Chronic respiratory diseases, Diabetes, urogenital, blood, and endocrine diseases.
Neoplasms: Esophageal cancer, Stomach cancer, Liver cancer (Liver cancer secondary to hepatitis B, Liver cancer secondary to hepatitis C, Liver cancer secondary to alcohol
use, Other liver cancer), Trachea, bronchus, and lung cancers, Cervical cancer, Colon and rectum cancers, Mouth cancer, Nasopharynx cancer, Pancreatic cancer, Kidney and
other urinary organ cancers, Bladder cancer, Leukemia.

Other cancers: Liver cancer (Liver cancer secondary to hepatitis B, Liver cancer secondary to hepatitis C, Liver cancer secondary to alcohol use, Other liver cancer), Cervical
cancer, Colon and rectum cancers, Mouth cancer, Nasopharynx cancer, Pancreatic cancer, Kidney and other urinary organ cancers, Bladder cancer, Leukemia.

Cardiovascular and circulatory diseases: Ischemic heart disease, Cerebrovascular disease (Ischemic stroke, Hemorrhagic and other non-ischemic stroke), Hypertensive
heart disease, Atrial fibrillation and flutter, Aortic aneurysm, Peripheral vascular disease, Other cardiovascular and circulatory diseases.

Chronic respiratory diseases: Chronic obstructive pulmonary disease, Pneumoconiosis, Asthma, Interstitial lung disease and pulmonary sarcoidosis, Other chronic respiratory
diseases.

Diabetes, urogenital, blood, and endocrine diseases: Diabetes mellitus.

Other Non-communicable diseases: Atrial fibrillation and flutter, Aortic aneurysm, Peripheral vascular disease, Other cardiovascular and circulatory diseases.

Archives of Iranian Medicine, Volume 18, Number 8, August 2015 499



Tobacco Smoking and the Contribution to Burden of Diseases in Iran, 1990-2010

diseases, because they have smoked for more years, tend to be
heavier smokers, are more likely to suffer from smoking-related
diseases, and are significantly less likely than younger smokers to
believe that smoking is harmful to their health.?® In addition, glob-
ally, young children are more heavily exposed to second-hand
smoke than are any other age groups, since they are unable to
avoid the main source of exposure, namely smoking by their close
smoker relatives at home. Thus, childrenunderSyears old are the
group that is most harmed by second-hand smoke.> We believe
that the same holds true for Iran.

Tobacco smoking, including second-hand smoke, contributed
to a 1% increase in all-cause deaths and a 0.5% rise in the all-
cause disease burden. Iran also experienced a shift in the pattern
of smoking-attributed diseases, and some differences occurred
for cause-specific burdens. The most significant change occurred
in communicable, maternal, neonatal, and nutritional disorders
attributable to smoking, which showed a decrease. This change
arises from the epidemiological shift from communicable to
non-communicable diseases (NCDs) in Iran, as is also reported
worldwide, because the major burden of disease in the country as
a whole, and especially in the large metropolitan areas, is due to
NCDs. >

Despite all the valuable features of the GBD Study 2010, it suf-
fers from some limitations in terms of calculating the health bur-
den of tobacco smoking. Therefore, our study clearly has the same
limitations. The limitations of the GBD Study 2010 have been ex-
plained elsewhere.'>?? In Iran, exposure estimations for many risk
factors, including tobacco smoking, were affected by data source
limitations, which emphasizes the importance of an appropriate
surveillance system for national risk factor exposure as an essen-
tial component of national health information systems. The main
sources for tobacco smoking data for Iran included the 2005 and
2007 Iran STEPS Non-communicable Disease Risk Factor Sur-
vey and the 2003 and 2007 Iran Global Youth Tobacco Survey;
however, other comprehensive nationally-representative sources
of data were also available for tobacco smoking in Iran but were
not used. These included population-based epidemiological stud-
ies, as well as national registration systems (death and cancer),
and existing national and sub-national health surveys such as the
National Health Survey (NHS), Isfahan Healthy Heart Program
(IHHP), Tehran Lipid and Glucose Study (TLGS), Golestan Co-
hort Study (GCS), Childhood and Adolescence Surveillance and
Prevention of Adult Non-communicable disease (CASPIAN),
Kerman Coronary Artery Disease Risk Study (KERCADRS),and
House Hold Expenditure (HHE). Estimation of exposure with the
approach used here is one of the weaknesses of the study because
of the data gaps for specific regions such as Iran. Lack of acces-
sibility to data sources used for tobacco smoking estimates in Iran
created a fundamental limit to precise estimates, with large-scale
uncertainties. Thus, the findings of the GBD study 2010 cannot
effectively influence health policy decisions and public health
strategies in Iran. In fact, the GBD study results were mostly mod-
el-driven, whereas data-driven studies are more valuable. Finally,
the GBD findings were at a national level, while the design of ap-
propriate interventions and allocation of resources in the country
requires information about the burden of diseases and risk factors
at the sub-national level.

Because of the limitations mentioned above, the burden of dis-
eases, injuries, and risk factors in Iran should be evaluated and
national assessments should be taken into account alongside sub-
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national analyses at the provincial or district levels. The health
policy makers of Iran need to monitor the major health risk fac-
tors, set priorities for the health system, select intervention strat-
egies, and track policy implementation at the national and sub-
national levels. Tobacco smoking is one of the leading risk factors
of prime importance in Iran and will require strong national and
sub-national management, which could be supported by improve-
ment of specific data systems, such as death and cancer registra-
tion systems, for an effective multi-sectorial response.

The necessity of estimating the burdens of disease, injuries, and
risk factors in Iran, together with the limitations of the GBD study
2010, has led to the introduction of the National and Sub-national
Burden of Disease (NASBOD) Study. This is a systematic com-
prehensive study® being conducted in Iran using a standardized
protocol of data collection, statistical methods, and estimation
processes to calculate the burden of disease, injuries, and risk fac-
tors at national and sub-national levels from 1990 to 2013.More
details are available about the two advanced statistical methods
used in the NASBOD study.?>*! The study provides precise in-
formation for estimating the health status over time in a province
or across provinces. This study will serve as a major source for
identifying national and sub-national priorities.

The health system of Iran implements many national interven-
tions to address the health problems for some geographic areas,
but not all sub-national areas."" Evaluating the distribution of
diseases and risk factors at the sub-national level would provide
guidance in selecting public health interventions that address the
main health problems among sub-national populations, and to in-
form policy makers regarding resource allocations. The national
and sub-national burden of chronic diseases attributed to lifestyle
risk factors, including tobacco smoking, is a sub component of
the NASBOD study, which aims to quantify the prevalence of
tobacco smoking, the attributed burden, and the inequalities in
health care at national and sub-national levels between 1990 and
2013.22 The results of the NASBOD study will allow compari-
sons of the national and sub-national assessments with the global
estimates and provide effective strategies for priority setting and
policy making in different regions of our country.

In conclusion, an important finding of the GBD Study 2010 is
that smoking retains its position as the fifth leading risk factor for
deaths and DALY in Iran, despite a reduction in the rate of tobac-
co smoking, including second-hand smoke, in the country since
1990. Although different strategies have been developed over the
past few decades to reduce the consumption of tobacco in Iran and
to inform users about the hazards of tobacco, more action is still
needed. Therefore, high priority should be given to calculate the
burden of tobacco smoking. In this regard, active tobacco control
policies and national public health programs for smoking cessa-
tion should be increased. Overall, our data clearly show the need
for a new effort throughout Iran to reduce the premature mortality
and the disability attributed to tobacco smoking.

Acknowledgments

We would like to thank the Institute for Health Metric and Evalu-
ation (IHME) team for providing the results of the GBD study
2010. We also thank the Ministry of Health and Medical Educa-
tion of Islamic Republic of Iran, and Setad-e-Ejraie Farmane
Imam for their kind helps and supports.



Competing interests
The authors declare that they have no competing interests.

Authors’ contributions

General designing of paper: Anoosheh Ghasemian, Nazila
Rezaei,

Designing of tables and graphs: Anoosheh Ghasemian, Sahar
Saeedi Moghaddam, Anita Mansouri, Mahboubeh Parsaeian

Writing primary draft: Anoosheh Ghasemian, Shohreh Na-
derimagham, Alireza Delavari

Manuscript revision: Anoosheh Ghasemian, Shohreh Na-
derimagham, Hamid Reza Jamshidi, Farshad Sharifi

References

10.

11.

12.

13.

World Health Organization. WHO Report on the Global Tobacco Epi-
demic, 2008. The MPOWER package. Geneva: WHO; 2008.

Oberg M, S Jaakkola M, Woodward A, Peruga A, Priiss-Ustiin A.
Worldwide burden of disease from exposure to second-hand smoke:
a retrospective analysis of data from 192 countries. Lancet. 2011;
377(9760): 139-46.

Oberg M, Jaakkola MS, Priiss-Ustiin A, Schweizer C, Woodward A.
Second-hand Smoke: Assessing the Environmental Burden of Disease
at National and Local Levels. Geneva: WHO. 2010. (WHO Environ-
mental Burden of Disease Series, No. 18).

Slama K. Current challenges in tobacco control. Int J Tuberc Lung
Dis. 2004; 8(10): 1160-72.

Jha P, Chaloupka FJ. Tobacco Control in Developing Countries. Ox-
ford, UK: Oxford University Press; 2000.

World Health Organization. Global Status Report on Noncommunica-
ble Diseases 2010: Description of the Global Burden of NCDs, Their
Risk Factors and Determinants. Geneva: WHO; 2011. Available
from: URL: whglibdoc.who.int/publications/2011/9789240686458
eng.pdf.

Meysamie A, Ghaletaki R, Haghazali M, Asgari F, Rashidi A, Khalil-
zadeh O, et al. Pattern of tobacco use among Iranian adult population:
results of the national survey of risk factors of non-communicable
diseases (SURFNCD-2007). Tob Control. 2010; 19(2): 125-8.

Shiva F, Padyab M. Smoking practices and risk awareness in parents
regarding passive smoke exposure of their preschool children: a cross-
sectional study in Tehran. Indian J Med Sci. 2008; 62(6): 228-35.
World Health Organization. Global Health Risks: Mortality and Bur-
den of Disease Attributable to Selected Major Risks. Geneva: WHO;
2009.

World Health Organization. WHO Report on the Global Tobacco Epi-
demic 2011: Warning about the dangers of tobacco. Geneva: WHO,
2011.

Farzadfar F, Danaei G , Namdaritabar H, Rajaratnam KJ, Marcus JR,
Khosravi A, et al. National and subnational mortality effects of meta-
bolic risk factors and smoking in Iran: a comparative risk assessment.
Popul Health Metr. 2011; 9(1): 55.

US Department of Health and Human Services. The health conse-
quences of smoking: a report of the Surgeon General. Atlanta, GA.
Department of Health and Human Services, Centers for Disease Con-
trol and Prevention, National Center for Chronic Disease Prevention
and Health Promotion, Office of Smoking and Health. 2004.

U.S. Department of Health and Human Services. The Health Conse-
quences of Involuntary Exposure to Tobacco Smoke. U.S. Department
of Health and Human Services, Centers for Disease Control and Pre-
vention, National Center for Chronic Disease Prevention and Health
Promotion, Office on Smoking and Health. 2006.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

29.

30.

31.

32.

A. Ghasemian, N. Rezaei, S. Saeedi Moghaddam, et al.

Murray CJL, Lopez AD. Measuring the global burden of disease. N
Engl J Med. 2013; 369: 448-57.
Murray CJL, Ezzati M, Flaxman AD, Lim S, Lozano R, Michaud
C, et al. GBD 2010: design, definitions, and metrics. Lancet. 2012;
380(9859): 2063-6.
Wang H, Dwyer-Lindgren L, Lofgren KT, Rajaratnam JK, Marcus JR,
Levin-Rector A, et al. Age-specific and sex-specific mortality in 187
countries, 1970-2010: a systematic analysis for the Global Burden of
Disease Study 2010. Lancet. 2012; 380(9859): 2071-94.
Lozano R, Naghavi M, Foreman K, Lim S, Shibuya K, Aboyans V, et
al. Global and regional mortality from 235 causes of death for 20 age
groups in 1990 and 2010: a systematic analysis for the Global Burden
of Disease Study 2010. Lancet. 2012; 380(9859): 2095-2128.

Salomon JA, Vos T, Hogan DR, Gagnon M, Naghavi M, Mokdad A,
et al. Common values in assessing health outcomes from disease and
injury: disability weights measurement study for the Global Burden of
Disease Study 2010. Lancet. 2012; 380(9859): 2129-43.

Salomon JA, Wang H, Freeman MK, Vos T, Flaxman AD, Lopez AD,
et al. Healthy life expectancy for 187 countries, 1990-2010: a system-
atic analysis for the Global Burden Disease Study 2010. Lancet. 2012;
380(9859): 2144-62.

Vos T, Flaxman AD, Naghavi M, Lozano R, Michaud C, Ezzati M, et
al. Years lived with disability (YLDs) for 1160 sequelae of 289 dis-
eases and injuries 1990-2010: a systematic analysis for the Global
Burden of Disease Study 2010. Lancet. 2012; 380(9859): 2163-96.

Murray CJL, Vos T, Lozano R, Naghavi M, Flaxman AD, Michaud
C, et al. Disability-adjusted life years (DALY') for 291 diseases and
injuries in 21 regions, 1990-2010: a systematic analysis for the Global
Burden of Disease Study 2010. Lancet. 2012; 380(9859): 2197-2223.
Lim S, Vos T, Flaxman AD, Danaei G, Shibuya K, Adair-Rohani H,
et al. A comparative risk assessment of burden of disease and injury
attributable to 67 risk factors and risk factor clusters in 21 regions,

1990-2010: a systematic analysis for the Global Burden of Disease
Study 2010. Lancet. 2012; 380(9859): 2224-60.

Peto R, Lopez AD, Boreham J, Thun M, Heath C. Mortality from to-
bacco in developed countries: indirect estimation from national vital
statistics. Lancet. 1992; 339(8804): 1268-78.

World Health Organization. A Report on Smoking Advertising and
Promotion Bans in The Islamic Republic of Iran. Geneva: WHO;
2003.

Baheiraei A, Ghafoori F, Nedjat S, Rahimi Foroushani A. Sociode-
mographic Characteristics and Secondhand Smoke Exposure among
Women. Tanaffos. 2013; 12(2): 41-47.

Rimer BK, Orleans CT, Keintz MK, Cristinzio S, Fleisher L. The old-
er smoker: status, challenges and opportunities for intervention. Chest.

1990; 97(3): 547-53.

Mehrdad R. Health System in Iran. JMAJ. 2009; 52(1): 69-73.
Bagheri Lankarani K, Alavian SM, Peymani P. Health in the Islamic
Republic of Iran, challenges and progresses. MJIRI. 2013;27(1): 42-9.
Farzadfar F, Delavari A, Malekzadeh R, Mesdaghinia A, Jamshidi
HR, Sayyari A, et al. NASBOD 2013: Design, definitions and metrics.
Arch Iran Med. 2014; 17(1): 7-15.

Kasaeian A, Eshraghia MR, Rahimi A, NiakanKalhori SR, Moham-
mad K, Farzadfar F. Bayesian autoregressive multilevel modeling of
burden of diseases, injuries and risk factors in Iran 1990 —2013. Arch
Iran Med. 2014; 17(1): 22-7.

Parsaeian M, Farzadfar F, Zeraati H, Mahmoudi M, Rahimighazika-
layeh G, Navidi I, et al. Application of spatio-temporal model to esti-
mate burden of disease, injuries and risk factors in Iran 1990 — 2013.
Arch Iran Med. 2014; 17(1): 28 —33.

Ghasemian A, Ataie-jafari A, Khatibzadeh Sh, Mirarefin M, Jafari
L, Nejatinamini S, et al. National and sub-national burden of chronic
diseases attributable to lifestyle risk factors in Iran 1990-2013; study
protocol. Arch Iran Med. 2014; 17(3): 146-58.

Archives of Iranian Medicine, Volume 18, Number 8, August 2015 501



