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Abstract 
  Background: Tobacco smoking has been a major health concern for many years. People's 

awareness of the potential health hazards and government policies might change its pattern and 

prevalence of use. In order to monitor its conversion, determining the overall pattern of tobacco 

use and trend analyses would be crucial, which were aimed in the present study. 

  Methods: Patterns of smoking in four national surveys conducted in years 2000, 2005, 2007, 

and 2011 with 33300, 89337, 5287, and 8837 participants, respectively, were assessed. Current 

status of cigarette, pipe and water-pipe smoking, the number of cigarettes used per day, and the 

age of smoking initiation were major parameters. After weighting based on province, 

residential area, gender, and age group, trend analysis was done through complex samples 

general linear model using IBM SPSS Statistics for Windows, Version 20.0. The values in the 

first survey (2000) were considered as reference points and categories.  

  Results: While current cigarette smoking prevalence has been decreased (13.5% in 2000 to 

11.3% in 2011) P<0.001, the average of pack-years increased. There was no significant decline 

in the mean age of initiation. It is also true for the prevalence of pipe and water-pipe smoking, 

which showed no noticeable difference compared to 2000. 

  Conclusion: According to our findings it seems that health policy makers should focus more 

on designing programs targeting water-pipe consumption and also pay attention to the trends 

among subgroups for tailoring policies and scheme implementation. 
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Introduction  

 obacco smoking has become the 

second risk factor of non-

communicable diseases which 

contributes to 9% of worldwide death (1). 

In Iran, it is ranked the fifth in the list of 

disease burden (2).T 

https://meshb.nlm.nih.gov/record/ui?name=Awareness
https://meshb.nlm.nih.gov/record/ui?name=Prevalence
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In addition, tobacco consumption led to 5.7 

million mortalities, 6.9% of years of life 

lost, and 5.5% of disability adjusted life-

years in 2010 (1, 3). It is predicted that 1 

billion deaths will be resulted from tobacco 

smoking in the 21st century (4). Therefore, 

many countries have made their best efforts 

to combat this problem by redesigning 

health policies (5-7) and legislations (8,9). 

On the other hand, commercial strategies of 

the tobacco manufacturing companies are 

very impressive (10), especially regarding 

young adults (11). Hence, to evaluate the 

consequences of the governments’ 

interventions, trend analyses of tobacco 

smoking would be advantageous. 

 Many studies have shown decreasing 

pattern of tobacco smoking (12-14), while 

others like WHO MONICA Project, 

conducted in 21 countries over a ten-year 

period, depicted a decline in men rather 

than in women (15). Furthermore, in one 

systematic review carried out in Portugal 

between 1987 and 2008, the smoking 

prevalence in women was reported to 

experience an increase (16). In Brazil, in 

three birth cohorts in elderly population, the 

prevalence of tobacco consumption did not 

change over time; however, the trend was 

on the rise in women (17). In Iran, although 

numerous studies have reported the 

prevalence of tobacco smoking, only one 

study was based on the national data which 

considered two points in 1991 and 1999 

(18). Therefore, little is known about the 

recent scope of smoking in the country. 

 In the current investigation, the smoking 

trend was evaluated considering four 

national surveys. The concept of Current 

smoking as a well-established tool 

represents and helps measure the smoking 

burden appropriately. It is also applicable 

for low-prevalence regions (19). The first 

aim of the study was to determine the 

overall pattern of tobacco smoking with 

regard to cigarette, pipe, and water pipe 

consumption. Second, comparing the trend 

in subpopulation could shed light on 

targeting health programs and 

interventions. 

Methods 

Trend analysis was performed according to 

the data of four national studies about 

current cigarette, water pipe, and pipe 

smoking prevalence, pack-years, as well as 

initiation age. The pack-year variable was 

calculated via multiplying duration of use 

in years by “sticks/20”. The surveys 

conducted in 2005, 2007, and 2011 were 

according to the tool used to collect data 

and measure Non-Communicable Disease 

(NCD) risk factors within the WHO STEP-

wise approach to surveillance (STEPS), 

whereas the first survey (in 2000) was part 

of the “national health surveillance". The 

numbers of participants in these studies 

were 33300, 89337, 5287, and 8837 

pertaining to the consecutive surveys in 

2000, 2005, 2007, and 2011, respectively. 

The national health survey in 2000: 

Data collection was done using systematic 

clustered sampling. Each cluster was 

comprised of eight households, from urban 

and rural parts of the country. The ratio of 

sample to general population was 1 to 1000. 

The framework of selecting cluster in 

regions with existing list of households was 

systematic and in regions without it, the 

cluster was chosen randomly according to 

population estimate of the city and the 

address of hospital birth (18, 20). In total, 

the number of participants was 36,966. 

The 2005 survey 

It was the first national surveillance risk 

factors of non-communicable disease 

(SURFNCD) as a part of WHO STEPS. 

The STEPS instrument consists of 

guidelines to perform population-based 

surveys related to non-communicable 

diseases in adults aged 15-64. A multi-stage 

randomized cluster sampling method was 

used. The postal address, making use of an 

Iranian zip code, was applied for starting 

points in each cluster. The minimal sample 

size was for provinces with population less 

than 2,500,000 and the maximum sample 

size was for Tehran. Generally, there were 

about 89,000 participants in the study (21).
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The 2007 and 2011 surveys 

The 2007 survey was designed based on a 

randomized clustered sampling scheme. 

After selecting each cluster, stratification 

was performed according to the reference 

structure of the population defined by age 

intervals and genders. Each age group 

consisted of 10 males and 10 females. The 

samples were chosen proportionally 

according to urban and rural population 

(22). 

In 2011, randomized multistage cluster 

sampling was used in four steps considering 

World Health Organizations (WHO) Kish 

tables (Kish selection grid). At first, 

counties were determined as Primary 

Sampling Units then in each of the units, 

areas were chosen as secondary sampling 

units (SSUs). At the third stage, postal 

codes in each SSU were randomly selected. 

Then, the interviews were conducted (23, 

24). Details of these studies were also 

mentioned elsewhere (23, 25, 26). 

The weighing was based on stratification 

levels (province, residential area, age 

group, and gender). Total national 

population estimates of the year 2011 were 

achieved from the consensus presented by 

“Islamic Republic of Iran National 

Statistics Organization”, which was 

available on its website (www.amar.org.ir).  

Complex sample survey analysis, 

according to general linear model, was 

recruited to perform the trend analyses 

using IBM SPSS Statistics for Windows, 

Version 20.0. Estimated values of the first 

survey (2000) were considered as the 

reference points. The LSD (Least 

Significant Difference) statistic and post-

hoc test were used as adjustments for 

multiple comparisons for deriving P values 

compared to reference categories. All point 

estimates and confidence intervals (95% 

CI) of frequencies and means were also 

calculated. Subgroup analyses were 

performed based on gender, residential 

area, and age groups. 

 

 

 

Results 

National weighed population estimates and 

prevalence rates of current smoking as well 

as the mean pack-years of consumption and 

age of initiation are provided in Tables 1-4. 

Generally, observed changes in smoking 

prevalence since 2000 to 2005 and 2000 to 

2011 were statistically significant. During 

the total period, the overall prevalence rate 

decreased from 13.5% (in 2000) to 11.3% 

in 2011; however, a completely predictable 

trend was not detected. There was an 

increase in 2007 reaching the frequencies of 

2000 after a considerable decline in 2005. 

In addition, except for 25-34 age group, the 

decreasing trend was not observed in the 

other age groups (2000 to 2011). It seems 

that the most dramatic drop in percentage of 

current smokers happened in 25-34 years 

(from 16.3% in 2000 to 10.8% in 2011). In 

fact, in this age group, after a significant fall 

in prevalence rate in 2005, there was a 

slight reduction until 2011. Furthermore, in 

15-24 age group, there was a rise in the 

prevalence in 2007, although there was no 

considerable difference with the reference 

points in other time periods. 

The rate of current cigarette smoking in 

males decreased significantly over the time 

period (from 25.6% to 21.3%) P<0.001, 

while the same trend in females was not 

found to be significant (from 1.2% to 1.0%) 

P=0.34 (Table 1). Moreover, the prevalence 

of current smoking was considerably 

greater in males than in females in all four 

periods (23.3 vs 1.75). Area of residence 

did not make a significant difference in the 

prevalence rates except in 2005, where 

rural areas had higher prevalence. 

Regarding the trend between 2000 and 

2011, while both rural and urban rates went 

down considerably, the urban rate had a 

slight rise in 2007 before a fall in 2011. 

Regarding pack-years of smoking, the 

pattern was rather different. Generally, a 

significant rise in the mean number of pack-

years for cigarette smoking occurred 

between 2000-2011, even though the 

observed rising means among 5-year age 

categories were not statistically 



Meysamie A et al. 

Social Determinants of Health, Vol.3, No.4, 2017       151  

Table 1. Prevalence of current smokers and its trend in Iranian adult population, 2000–2011 

 Current Smokers 

2000 2005 

P  

2007 

P  

2011 

P Number (95%CI) 

Percent (95%CI) 

Number (95%CI) 

Percent (95%CI) 

Number (95%CI) 

Percent (95%CI) 

Number (95%CI) 

Percent (95%CI) 

Sex Male 

6880438 

(6502779-7258097) 

25.6% 

(24.4%-26.9%) 

5775528 

(5660680-5890377) 

21.5% 

(21.1%-21.9%) 

<0.001 

6683329 

(6129748-7236910) 

24.9% 

(23.1%-26.7%) 

0.51 

5732093 

(5257627-6206558) 

21.3% 

(19.8%-23.0%) 

<0.001 

 Female 

325965 

(253013-398917) 

1.2% 

(1.0%-1.5%) 

775978 

(733209-818747) 

2.9% 

(2.8%-3.1%) 

<0.001 

500304 

(319515-681093) 

1.9% 

(1.3%-2.7%) 

0.07 

273946 

(193132-354759) 

1.0% 

(0.8%-1.4%) 

0.34 

Residential Area Urban 

5124609 

(4771853-5477366) 

13.2% 

(12.4%-14.1%) 

4564115 

(4456440-4671790) 

11.7% 

(11.5%-12.0%) 

0.002 

5290491 

(4798029-5782953) 

13.6% 

(12.5%-14.8%) 

0.56 

4368301 

(3965896-4770706) 

11.2% 

(10.3%-12.2%) 

0.003 

 Rural 

2081794 

(1928460-2235127) 

14.4% 

(13.5%-15.4%) 

1987391 

(1928863-2045919) 

13.8% 

(13.4%-14.2%) 

0.23 

1893142 

(1582308-2203976) 

13.1% 

(11.2%-15.2%) 

0.24 

1637737 

(1373694-1901780) 

11.3% 

(9.7%-13.2%) 

0.002 

Age group 15-24 

455722 

(384870-526575) 

3.1% 

(2.6%-3.6%) 

480498 

(439742-521254) 

3.2% 

(3.0%-3.5%) 

0.55 

898963 

(672948-1124978) 

6.0% 

(4.7%-7.7%) 

<0.001 

510339 

(355809-664869) 

3.4% 

(2.5%-4.6%) 

0.52 

 25-34 

2541226 

(2303450-2779002) 

16.3% 

(14.9%-17.7%) 

1925235 

(1845324-2005147) 

12.3% 

(11.8%-12.8%) 

<0.001 

1980286 

(1618643-2341929) 

12.7% 

(10.7%-15.0%) 

0.006 

1688122 

(1440852-1935393) 

10.8% 

(9.4%-12.4%) 

<0.001 

 35-44 

2185249 

(1995945-2374553) 

20.7% 

(19.1%-22.3%) 

1977155 

(1913135-2041175) 

18.7% 

(18.1%-19.3%) 

0.02 

2208620 

(1898203-2519037) 

20.9% 

(18.4%-23.6%) 

0.88 

1946699 

(1650290-2243107) 

18.4% 

(16.1%-21.0%) 

0.13 

 45-54 

1337730 

(1151485-1523975) 

17.6% 

(15.5%-19.9%) 

1433749 

(1387162-1480337) 

18.8% 

(18.3%-19.5%) 

0.28 

1457960 

(1239516-1676405) 

19.2% 

(16.7%-21.9%) 

0.3 

1227192 

(1001774-1452609) 

16.1% 

(13.7%-19.0%) 

0.41 

 55-64 

686475 

(560508-812442) 

15.0% 

(12.6%-17.7%) 

734868 

(708345-761392) 

16.0% 

(15.5%-16.6%) 

0.43 

637804 

(522952-752655) 

13.9% 

(11.7%-16.4%) 

0.53 

633686 

(544494-722879) 

13.8% 

(12.1%-15.7%) 

0.47 

Total 

7206403 

(6821763-7591043) 

13.5% 

(12.9%-14.2%) 

6551506 

(6428953-6674060) 

12.3% 

(12.1%-12.5%) 

0.001 

7183633 

(6601279-7765988) 

13.5% 

(12.5%-14.5%) 

0.94 

6006038 

(5524739-6487337) 

11.3% 

(10.5%-12.1%) 

<0.001 

P value for comparing prevalence with 2000  
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Table 2. Mean (95%CI) pack year of cigarette smoking and its trend in Iranian adult 

population, 2000–2011 

 Pack year 
2000 2005 

P  
2007 

P  
2011 

P  

Mean (95%CI) Mean (95%CI) Mean (95%CI) Mean (95%CI) 

Sex Male 
12.8 

(12.1-13.5)ß 

12.2 

(12.0-12.4) 
0.14 

13.7 

(12.7-14.8) 
0.15 

15.1 

(13.8-16.3) 
0.002 

 Female 
6.8 

(5.5-8.0) 

8.2 

(7.4-9.1) 
0.06 

12.1 

(8.4-15.7) 
0.008 

11.0 

(7.0-14.9) 
0.04 

Residential Area Urban 
12.0 

(11.1-12.9) 

11.8 

(11.5-12.0) 
0.64 

13.3 

(12.2-14.5) 
0.07 

14.0 

(12.7-15.3) 
0.012 

 Rural 
13.9 

(12.7-15.0) 

12.6 

(12.2-13.0) 
0.04 

14.5 

(12.4-16.7) 
0.61 

17.4 

(14.6-20.3) 
0.02 

Age group 15-24 
2.3 

(1.8-2.8) 

2.7 

(2.4-3.0) 
0.17 

2.8 

(1.8-3.7) 
0.42 

4.1 

(2.0-6.2) 
0.10 

 25-34 
5.8 

(5.3-6.4) 

5.5 

(5.3-5.8) 
0.35 

6.6 

(5.2-8.1) 
0.29 

7.0 

(5.8-8.2) 
0.07 

 35-44 
12.8 

(11.9-13.6) 

12.4 

(12.0-12.8) 
0.48 

14.0 

(12.5-15.4) 
0.14 

13.3 

(11.9-14.7) 
0.50 

 45-54 
21.3 

(19.3-23.4) 

18.0 

(17.4-18.6) 
0.002 

21.9 

(19.5-24.3) 
0.71 

23.6 

(20.2-27.0) 
0.25 

 55-64 
25.7 

(22.2-29.3) 

22.8 

(21.9-23.8) 
0.12 

27.9 

(23.9-31.8) 
0.43 

28.8 

(24.4-33.2) 
0.29 

Total 
12.5 

(11.8-13.2) 

12.0 

(11.8-12.2) 
0.16 

13.6 

(12.6-14.7) 
0.08 

14.9 

(13.7-16.1) 
0.001 

P values for comparing means with 2000 
 

 

significant. The most obvious increase 

occurred in females from 6.8% in 2000 to 

11% in 2011. Concerning residential areas, 

although both urban and rural rates 

experienced considerable increase in 2011 

compared with that in 2000, the pattern of 

increase was not linear, due to a drop in 

2005 (Table 2). 

Turning to the age of initiation, generally, 

there was no significant decrease in mean 

age of initiation in spite of considerable rise 

and fall in mean age in 2005 and 2007, 

respectively, compared with 2000. In 

addition, there was a notable decrease in the 

mean age of initiation only in 2 subgroups 

(females and 25-34 age group) in 2011 

compared with the reference point. In 2005, 

most subgroups showed considerable 

differences with 2011 in terms of increasing 

mean age of initiation. Besides, female 

group and 25-34 age group experienced a 

significant drop throughout the period 

(Table 3). 

Despite statistically significant decline in 

water pipe and pipe smoking prevalence in 

2005 and 2007 compared to 2000, there was 

generally no considerable change from 

2000 to 2011. Among age subgroups, there 

was noticeable rises in water pipe and pipe 

smoking prevalence in 15-24 reaching from 

1.6% in 2000 to 4.4% in 2011. Meanwhile, 

participants above 35 years old showed 

considerable drops and, the most fall in 

prevalence occurred in 55-64 years olds 

reaching from 6.3% to 3.1%. An upward 

pattern of water pipe and pipe smoking 

prevalence was detected in men while the 

pattern pertaining to women was 

downward. These changes had some 

fluctuations in both genders. In addition, in 

2000 and 2005, the prevalence was higher 

among women compared with men; 

however, the prevalence in males increased 

gradually in 2 consecutive periods (2007 

and 2011). Based on residential areas, both 

areas have shown significant declines in 

2005 (Table 4).  

 

Discussion 

In the current study, although the only 

significant decline among the age-groups 

was observed in 25-34 years, the overall 

decreasing trend was persistent. The only 

study which evaluated the trend of smoking 

prevalence on the basis of two national 

studies in 1991 and 1999 in Iran (18) 

showed a decreasing pattern in all age 

groups. Based on the results reported by 

Bilano et al. study, which forecasted 

worldwide trend of tobacco use by 2025, 
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Iran will be among countries with low 

prevalence both in men and women (19). 

According to one study in the United States 

from 2005 to 2010, the prevalence of 

current smoking had been decreasing in 

individuals above 18. Meanwhile, the drop 

was not noticeable in younger participants, 

a finding, which was consistent with our 

findings in 15-24 age group (27). Another 

study during 1991 to 1995 on high school 

students in the United States showed an 

increase in current smoking prevalence 

(28). 

In order to explain the descending trend of 

current cigarette smoking, we must indicate 

the rising prevalence of substance abuse 

and illicit drug consumption, demonstrated 

in an investigation over a 30-year period in 

Iran (29). In other words, a transition in the 

paradigm of consumption has occurred. At 

a glance, participants in the second age 

category (25-34 years old) have made the 

difference. Comparison of the individuals 

below and above 34 years resulted in the 

same conclusion. Since younger 

individuals often start cigarette smoking as 

a new experiment, smoking frequency in 

the first age group has been persistent in 

spite of the next category and the overall 

trend. In 25-34 they have broader access to 

products other than cigarette. Another 

optimistic interpretation for the decreasing 

trend is people's awareness of cigarette 

smoking health hazards. Also, one study in 

Pakistan expressed that the prevalence of 

smoking in healthcare workers was the 

same as that of general population (30).  

 

 

 

Table 3. Mean (95%CI) of initiation age of cigarette smoking and its trend in Iranian adult 

population, 2000–2011 

 Initiation age 
2000 2005 

P  
2007 

P  
2011 

P 
Mean (95%CI) Mean (95%CI) Mean (95%CI) Mean (95%CI) 

Sex Male 
21.0 

(20.7-21.3)  

24.3 

(24.1-24.4) 
<0.001 

20.4 

(19.9-20.9) 
0.03 

20.8 

(20.2-21.4) 
0.55 

 Female 
28.1 

(26.3-30.0) 

28.7 

(28.3-29.2) 
0.54 

24.4 

(21.6-27.2) 
0.02 

24.0 

(21.5-26.5) 
0.009 

Residential area Urban 
21.5 

(21.1-21.9) 

24.9 

(24.8-25.1) 
<0.001 

20.9 

(20.3-21.4) 
0.07 

21.3 

(20.6-21.9) 
0.55 

 Rural 
20.8 

(20.4-21.3) 

24.4 

(24.2-24.7) 
<0.001 

19.8 

(18.8-20.7) 
0.04 

19.9 

(18.7-21.1) 
0.16 

Age group 15-24 
17.5 

(17.0-18.0) 

17.1 

(16.8-17.4) 
0.14 

17.0 

(16.1-17.9) 
0.38 

16.0 

(14.4-17.6) 
0.07 

 25-34 
20.0 

(19.6-20.4) 

21.5 

(21.3-21.7) 
<0.001 

19.5 

(18.7-20.2) 
0.25 

18.8 

(18.1-19.6) 
0.01 

 35-44 
21.4 

(20.9-21.9) 

24.2 

(23.9-24.5) 
<0.001 

21.1 

(20.2-22.0) 
0.57 

21.8 

(20.8-22.8) 
0.48 

 45-54 
23.0 

(22.1-24.0) 

28.4 

(28.0-28.8) 
<0.001 

21.9 

(20.7-23.1) 
0.15 

22.4 

(20.7-24.1) 
0.51 

 55-64 
25.0 

(23.4-26.5) 

33.0 

(32.5-33.5) 
<0.001 

23.5 

(21.6-25.5) 
0.25 

23.7 

(22.5-24.8) 
0.18 

Total 
21.3 

(21.0-21.6) 

24.8 

(24.6-24.9) 
<0.001 

20.6 

(20.1-21.1) 
0.01 

20.9 

(20.3-21.5) 
0.24 

P values for comparing means with 2000 
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Table 4. Prevalence of Water Pipe/Pipe smokers and the trend in Iranian adult population, 2000–2011 

 Water Pipe/Pipe 

2000 2005 

P  

2007 

P  

2011 

P  
Number (95%CI) 

Percent (95%CI) 

Number (95%CI) 

Percent (95%CI) 

Number (95%CI) 

Percent (95%CI) 

Number (95%CI) 

Percent (95%CI) 

Sex Male 

958798 

(822722-1094874) § 

3.6%§§ 

(3.1%-4.1%) 

343559 

(313998-373121) 

1.3% 

(1.2%-1.4%) 

<0.001* 

947622 

(733074-1162171) 

3.5% 

(2.8%-4.4%) 

0.93 

1324984 

(1107056-1542912) 

4.9% 

(4.2%-5.8%) 

0.004 

 Female 

1090862 

(955129-1226596) 

4.1% 

(3.7%-4.7%) 

443688 

(412541-474835) 

1.7% 

(1.6%-1.8%) 

<0.001 

575233 

(420421-730046) 

2.2% 

(1.7%-2.8%) 

<0.001 

604053 

(493428-714678) 

2.3% 

(1.9%-2.7%) 

<0.001 

Residential area Urban 

1390714 

(1214737-1566690) 

3.6% 

(3.2%-4.1%) 

441077 

(406811-475343) 

1.1% 

(1.1%-1.2%) 

<0.001 

924774 

(718808-1130740) 

2.4% 

(1.9%-3.0%) 

0.001 

1407185 

(1188753-1625617) 

3.6% 

(3.1%-4.2%) 

0.90 

 Rural 

658946 

(581665-736228) 

4.6% 

(4.1%-5.1%) 

346171 

(320288-372053) 

2.4% 

(2.2%-2.6%) 

<0.001 

598082 

(432022-764141) 

4.1% 

(3.1%-5.4%) 

0.50 

521852 

(412226-631477) 

3.6% 

(2.9%-4.4%) 

0.04 

Age group 15-24 

237152 

(177771-296533) 

1.6% 

(1.2%-2.0%) 

83949 

(66475-101423) 

0.6% 

(0.5%-0.7%) 

<0.001 

388903 

(243445-534361) 

2.6% 

(1.8%-3.8%) 

0.05 

650098 

(504716-795480) 

4.4% 

(3.5%-5.4%) 

<0.001 

 25-34 

477213 

(386482-567944) 

3.1% 

(2.5%-3.7%) 

188508 

(162498-214519) 

1.2% 

(1.1%-1.4%) 

<0.001 

423583 

(271872-575295) 

2.7% 

(1.9%-3.9%) 

0.54 

574113 

(433085-715141) 

3.7% 

(2.9%-4.7%) 

0.25 

 35-44 

635618 

(538409-732828) 

6.0% 

(5.2%-7.0%) 

208179 

(186762-229595) 

2.0% 

(1.8%-2.2%) 

<0.001 

383784 

(252846-514721) 

3.6% 

(2.6%-5.1%) 

0.002 

333320 

(234738-431902) 

3.2% 

(2.3%-4.2%) 

<0.001 

 45-54 

410579 

(319284-501875) 

5.4% 

(4.3%-6.7%) 

180702 

(163877-197527) 

2.4% 

(2.2%-2.6%) 

<0.001 

218205 

(137753-298656) 

2.9% 

(2.0%-4.1%) 

0.002 

230772 

(142569-318976) 

3.0% 

(2.1%-4.4%) 

0.005 

 55-64 

289097 

(203090-375105) 

6.3% 

(4.7%-8.4%) 

125910 

(114937-136883) 

2.7% 

(2.5%-3.0%) 

<0.001 

108381 

(61410-155352) 

2.4% 

(1.5%-3.6%) 

<0.001 

140733 

(105988-175479) 

3.1% 

(2.4%-3.9%) 

0.001 

Total 

2049660 

(1857462-2241858) 

3.8% 

(3.5%-4.2%) 

787247 

(744305-830190) 

1.5% 

(1.4%-1.6%) 

<0.001 

1522856 

(1258285-1787427) 

2.9% 

(2.4%-3.4%) 

0.001 

1929037 

(1684639-2173435) 

3.6% 

(3.2%-4.1%) 

0.43 

P values for comparing means with 2000 
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Although in individuals over 35 the overall 

trend in current smoking did not show a 

significant change over the 12 year period, 

water-pipe and pipe smoking consumption 

trend was downward in these age groups. It 

may show the poor intention to quit 

smoking in older people (31), meanwhile, 

older people have less desire for water-pipe 

smoking compared to the youth nowadays 

(32). 

Findings of the current study showed that, 

although sex differences were tapered over 

time, the prevalence of current smoking 

remained higher in men than in women, 

which is similar to the trend of tobacco 

smoking in Canada and Australia (33-34). 

 The present study has demonstrated a 

reduction in current cigarette smoking 

percentage, while the average of pack-years 

has increased simultaneously. The 

discrepancy could be explained by the 

decrease in initiation age especially in 25-

34 group and women in comparison 

between 2011 and 2000 surveys. Mean age 

of starting to smoke had a significant 

decline that could result in more years of 

smoking, and increased pack-years. 

Furthermore, it seems that these variables 

have different nature and definitions. 

Current smoking prevalence was assessed 

with binary response, while pack-year was 

defined as an aggregated variable. Hence, 

mean pack-years of smoking does not 

necessarily drop concurrently with a 

decline in prevalence. Ex-smokers are also 

included in the concept of pack-year in 

addition to current smokers, so the 

cumulative data might have resulted in the 

rise compared with the prevalence of 

current smoking. Regarding age groups, in 

the present study, the highest rise in pack 

year mean point estimate occurred in 55-64 

year group which may indicate less 

intention to quit smoking in older people 

(31). In addition, according to Ng et al 

study (3), who assessed the pattern of 

cigarette smoking from 1980-2012 in 187 

countries, the estimated age adjusted 

prevalence of daily smoking declined 

notably around the world. However, as a 

consequence of population growth, the 

number of daily smokers rose sharply and 

Iran was among the countries with “low 

prevalence (age-standardized prevalence 

for both genders combined was below the 

median across all countries (18.7%))” and 

“high consumption (≥20 cigarettes per 

smoker per day)”. The result implied non-

stopping market of various tobacco-

containing products. 

The overall trend in current smoking 

prevalence was downward, while as for 

pipe and hookah smoking, there was no 

difference between 2000 and 2011. This 

result was similar to that reported in 

Mohammad et al study (18) during 1991-

1999, which stated that water-pipe have 

been in favour with smokers. Although the 

comparison of point estimates for pipe and 

hookah smoking prevalence in the cited 

study showed a decrease, the drop was not 

statistically significant. Both studies have 

also found a significant rise in the 

prevalence of water-pipe smoking in the 

first age category. They had shown 

decreasing prevalence of current smoking 

in all age groups, while the present study 

expressed the decline only in one of the 

intervals (25-34 year). 

One explanation for the decrease in current 

smoking may be due to self-reporting data 

collection that is, with the help of mass 

media and people's awareness of health 

effects of cigarette smoking, its report by 

people may be affected with wish bias and 

people try to underreport it. Hence, because 

of the aforementioned reason, people think 

that cigarette smoking is more hazardous to 

their health than water-pipe, so they smoke 

less.  

Besides, there are some misconceptions 

about water-pipe smoking like being less 

hazardous than cigarette (35-37) and also 

the idea that it is easier to quit (36, 38).  

 Water-pipe smoking is going to be more 

prevalent among the youth (32, 39), 

especially among high school students (40), 

which is consistent with our findings in 15-

24 groups. In addition, many other reasons 

could have made water pipe smoking 
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attractive like the sharing nature of use, 

adding flavour and taste and also serving it 

in traditional restaurants (41). Finally, the 

long duration of hookah smoking which 

lasts for about one hour in each episode is 

not also comparable with that of cigarette 

smoking providing enough time for 

entertainments (38). 

In the current study, men have experienced 

a significant rise in water-pipe and pipe 

smoking, while the concurrent trend was 

descending in women. With regard to age 

categories, the only considerable rise was 

observed in 15-24 age group. We 

concluded that the younger individuals and 

male participants have made the major 

alterations of the trend. In other words, 

these subgroups were observed to be 

responsible for increasing the prevalence of 

water-pipe smoking after 2005, which had 

a descending trend since 2000. 

Decreasing age of initiation seen in the 

present study is worrisome, because he who 

starts smoking under 18 years of old is more 

susceptible to become daily smoker and 

less likely to quit in the future. Moreover, 

age of initiation has been proposed as an 

important factor, even more than the 

quantity of smoking, in some investigations 

(18, 42). A transition in the age of starting 

to smoke to earlier ages was observed in a 

44-year study in Spain (43), while other 

studies have not reported this change (42). 

Results from the Global Adult Tobacco 

Survey (GATS) carried out in 16 countries 

and one study in Japan showed decreasing 

age of initiation in women, which was in 

line with the findings of our results. 

However, we did not observe this pattern 

neither in males nor in the overall trend (44-

45). 

To the best of our knowledge, the present 

study is the first study in Iran applying the 

data of sequential national surveys to 

analyse the trend of tobacco smoking. 

Second, using large sample sizes results in 

fewer errors and could also show quadratic 

change. Third, combining groups which 

have similar characteristics like residential 

areas or age groups and evaluating pattern 

according to these categories could be 

helpful for designing and implementing 

health interventions. Also, performing the 

analyses on standardized samples 

according to demographic features helped 

to extrapolate the results. 

Major limitations were related to the type of 

data collection in national surveys. First, 

merging data in the surveys could hidden 

some realities, especially about water-pipe 

and pipe smoking which expressed 

different patterns. Although there is a rise 

in water-pipe smoking in most of the 

countries particularly in adolescents (32), 

Nelson et al. have depicted the descending 

trend of pipe smoking. This was also found 

among the Iranians, so merging the trends 

of pipe and water-pipe might have partially 

diluted the noticeable rise in water-pipe 

smoking (46). Different methods of data 

collection in the surveys might have also 

led to fluctuating prevalence rates. Besides, 

different sample sizes and the questionnaire 

formats (different in 2000) of national 

surveys might be a potential source of 

errors. In addition, current tobacco smoking 

trends and those of water-pipe smoking 

refer to separate and different types of 

smoking habits. Despite continuous or daily 

cigarette smoking, most water pipe smokers 

are intermittent users (47). Moreover, using 

self-report questionnaires might 

underestimate the prevalence of smoking 

especially in adolescents who are at 

experimental phase and hesitate to tell the 

truth. This could also be true for women 

who may be more unwilling to talk about 

their smoking habits (28). Although a 

majority of studies have mentioned that the 

questionnaire is a valid tool for evaluation 

(48), others have suggested the use of 

biochemical assays in these subgroups (49).  

Focusing on young females and tailoring 

health policies for them is warranted since 

they are more prone to carcinogenic 

impacts of tobacco and also they become 

addicted faster than males. Moreover, some 

advertisements have targeted young 

females with exaggerating some 
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effects of smoking like lowering the 

appetite and weight reduction. Health 

Policy makers and legislators should also 

target water-pipe smoking and try to inform 

people of its health hazard through social 

media and educational centers. Finally, 

uniform questionnaires and definitions in 

national surveys help to facilitate the 

comparisons. 
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