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Abstract 
Smoking has become more prevalent in Turkey than it has in those of western countries during the past decade. This study 
was conducted to make parameter estimations on gender related smoking habits with the minimum of variance.  Of the 
ninety-two researches related to smoking habits conducted from 1981 to 2003 in Turkey, 60 were deemed appropriate for 
the application of Meta analysis and Meta regression analysis. The proportions of men and women smoking cigarettes were 
0.51 and 0.35, respectively. The proportion of men smoking cigarette in 1996 and the years before it was 0.52, and for 
women as 0.35. However, the figures for the years following 1996 were 0.41 for men, and 0.32 for women. In the results of 
the Dersimonian and Laird random effect model, the Odds Ratio, which shows the tendency of men to smoke compared to 
women, was found 1.894 for the period of 1981-2003. A heterogeneous distribution between the researches was apparent 
(Q=1560.91, P<0.001) as well as for Tau-square test (x2=0.55, z=6.29, P<0.001). We propose that effective precautions 
should be considered, especially with regard to the introduction of laws to minimize the smoking habit for both sexes, with 
particular attention to women. 
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Introduction 
Smoking is a very important public health prob-
lem, urgently requiring immediate and effective 
measures, due to its harmful effect on health (1, 
2). It is the single largest cause of preventable 
death worldwide. One in ten adults dies of to-
bacco-related diseases a day, a figure set to 
reach one in six (or 10 million deaths annually) 
by 2030. Seventy percent of these deaths will 
be in low- and middle-income countries, where 
smoking rates have risen by about 3.4% per 
annum in recent years (3). 
In developed countries, tobacco is responsible 
for 24% of male and 7% of female deaths, ris-
ing to over 40% in some former socialist econo-
mies, and 17% of women in the USA (4). It has 
been estimated to cause two million deaths an-

nually in developed countries (5, 6) and over 
100,000 deaths in Turkey alone per year (7).  
After the rapid spread of tobacco smoking 
among males in the United States and Northern 
Europe before the 1950s, the prevalence of 
cigarette smoking among females also started to 
rise. In the 1970s, the smoking prevalence 
among males and females began to decrease, 
with a stronger decline seen in males (8). How-
ever, tobacco consumption increased by 24% in 
the Middle East from 1990 to 1997.  
Several studies have shown that smoking 
spreads through populations like an epidemic 
(9, 10). Although the smoking epidemic is de-
creasing steadily in other parts of the world, it 
continues to spread at an accelerated rate in un-
derdeveloped and developing countries (3). 
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Turkey, among other developing countries, 
faces the increasing threat of tobacco use and 
tobacco-related diseases, particularly lung can-
cer, which is the leading cause of cancer death 
in both sexes (7, 11, 12).  
Gender differences in tobacco use are probably 
inconsequential in societies where tobacco is 
grown for home consumption, but become in-
creasingly substantial as manufactured ciga-
rettes replace local tobacco products (13). 
In Turkey, it has been estimated that there are 
about 17 millions cigarette users, constituting 
one fourth of the total population, and that this 
proportion is much higher amongst males (7). 
In this study, the aim was to make estimations 
regarding the gender related smoking habits of 
the Turkish community, with the minimum of 
variance, through Meta analysis (MA) and 
Meta regression analysis (MRA). In order to 
achieve this aim, the combined research results 
published or appeared in press related to smok-
ing cigarette conducted in different places and 
at different times in Turkey was investigated. A 
further aim of the study was to determine the 
effect of a societal factor impinging directly on 
smoking, such as the tobacco control legislation 
(the control of tobacco being smoked in closed 
and public places) that came into effect in 1996 
(14). We also aimed to learn whether the time 
trend was significant in the prevalence of 
smoking. 
 
Materials and Methods 
The means for the selection of relevant infor-
mation was twofold. By both studying 92 smok- 
ing related studies (conducted at different times 
and in different places and centers) in Turkey, 
either published as such or appearing in press 
items on this subject from January 1981 to July 
2003 in Turkey, we excluded 32 piece of re-
search, taking our group down to 60. Researches 
not related to the correlation between cigarette 
smoking and gender nor compatible with MA 
procedures were deemed criteria for exclusion 
from our research (15, 16). The excluded 
research was related to specific subjects such as 

the effects of cigarette smoking on breast-
feeding women, organs, respiratory system, or 
gastrointestinal system rather than gender, the 
topic of our research. Furthermore, some 
research, did not include the number of 
smoking cases, or were review papers. The re-
maining 60 articles were selected according to 
systematic review (17, 18).  
To find the relationship between the number of 
years and habit of cigarette smoking, trend 
analysis was conducted (19). Since there was 
heterogeneous distribution among the research, 
MRA was applied to obtain homogeneous dis-
tribution. The number of years was treated as 
an independent variable, or Odds Ratio (OR). 
This showed men’s tendency to smoke, when 
compared to women, according to research re-
sults homogenized as dependent variable (17). 
Furthermore, according to years, gender and 
sample size, weighed cigarette smoking preva-
lences were estimated. After cigarette smoking 
prevalence was treated as a dependent variable, 
models were formed though both MA and 
MRA methods. Furthermore, a trend analysis of 
cigarette smoking prevalence was done accord-
ing to years. Standard errors of cigarette smok-
ing prevalences were estimated according to the 
Wolf method and binomial approach (20). 
These 60 researches included data taken from 
44,048 men and 24,966 women, and were ap-
propriate for the application of MA. They in-
cluded information on the relationship between 
cigarette smoking and gender necessary for the 
true estimation of smoking habits in Turkey 
when MA is applied. However, since the re-
search was conducted in a heterogeneous man-
ner, parameter estimations were both erroneous 
and inconsistent. Thus, we further performed 
MRA to adjust the differences between the re-
searches from a heterogeneous approach to a 
homogeneous one (21). Analyses were prepared 
using Stata v8.2 (20).  
In the second phase, the research was divided 
into two groups, to better understand whether 
smoking habit had changed, and any effect the 
introduction of the 1996 ‘tobacco control’ leg-
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islation had had on the smoking of cigarettes: 
representing 50 articles in the year 1996 and 
prior to this, and 10 in 1997 and after. MA was 
again applied to this research. 
Habitual male smokers were allocated into the 
test group, and habitual female smokers into the 
control group. This was performed by assuming 
that the proportion of male smokers would be 
higher than that of females. 
Statistical analysis consistent with the following 
literature information was performed: In each 
study (n= 60), an OR, which showed men’ in-
clination to smoke compared to women, formed 
through MA (OR D+L (Dersimonian and Laird random effect 

model)) and OR formed by MRA (ORMRA), which 
showed men’s inclination to smoke in compari-
son to women according to homogenized re-
search results, were used for illustration of the 
notations, with further 95% Confidence Interval 
(CI) by gender. In addition, according to the 
sample size, weighted prevalence values were 
analyzed by the years 1996 and before and 
1997 and after taking into consideration the 
total number of years and gender. 
Since the study was case control, we wanted to 
determine the relationship of cigarette smoking 
between men and women. We banded the men 
the study group and women as the control 
group, and the addition weight of each study 
alongside the individuals’ smoking habits were 
extracted using a Random Effect Model(17,22).   
When selecting studies to be included in the 
MA, it is necessary to assess the quality of indi-
vidual articles. The selection of scales or check-
lists for use in quality assessment is performed 
with great care. Decisions to include or weight 
studies based on quality in a MA can be quite 
different depending on the quality rating system 
that is selected (23). Once studies have been 
identified for inclusion in the MA, data related 
to the question of interest should be extracted 
from the studies (24). A Tau chi-square (x2) test 
is commonly used to test the homogeneity of 
the individual study results (25, 26). 
Potential sources of heterogeneity were exam-
ined through graphic methods such as the forest 

plot. A more formal examination of heteroge-
neity was accomplished using MRA, which 
involves an application of linear regression to 
MA (27).  
For significance, P<0.05 was used. In order to 
correct the ‘year’, which was thought to cause 
heterogeneity as the independent variable and 
lnORMRA, which showed the ‘ln’ of men’s incli- 
nation to smoke compared to women according 
to homogenized research results as the depend-
ent variable, MRA investigation was introduced 
to form heterogeneity patterns in the research.  
Statistical results were given as OR and 95% 
CI, and prevalence values as prevalence ± stan-
dard error (s.e.) and 95% CI. 
 
Results 
In 60 case-control studies conducted from 1981 
to 2003, data were taken from 44,048 men and 
24,966 women. The proportion of men and 
women smoking cigarettes was found 0.51 (the 
number of male smokers/ total number of men; 
22,570/44,048), and 0.35 (the number of female 
smokers/total number of women; 8,741/24,966), 
respectively. The proportion of men smoking 
cigarettes in 1996 and the years before this was 
0.52 (20,901/39,981), and that of women 0.35 
(7,965/22,545). However, the figures for the 
years following 1996 were 0.41 (1,669/4, 067) 
for men, and 0.32 (776/2,421) for women.  
According to the sample size, weighted preva-
lence values were converted to normal distribu-
tion using ‘arcsin’ formula, and the means, s.e. 
and CIs of prevalence values, respectively were 
estimated as the following taking into consid-
eration the cut off points as the periods of 1991-
1996 and 1997-2003: Male and female smoking 
prevalences for 1981-1996 were 0.52±0.024 
(0.23-0.88) and 0.39±0.029 (0.07-0.87), respec-
tively. Male and female smoking prevalences 
for 1997-2003 were 0.48±0.055 (0.23-0.81) and 
0.37±0.096 (0.10-0.68), respectively. In total, 
male and female smoking prevalences for 1981-
2003 were 0.51±0.022 (0.23-0.88) and 0.39± 
0.026 (0.07-0.87), respectively. For both sexes 
the smoking prevalence for the period 1997 and 
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the years following this had decreased signifi-
cantly compared to the period 1981-1996. 
The prevalence of cigarette smoking showed a 
decrease from 1981 to 2003. When the year 
1996 was treated as cut off value, it was deter-
mined that the decrease after 1996 was more 
than that of the year 1997 and after. 
It was found that global model was ‘Smoking= 
996.581-15.568* years’ in the trend analysis of 
habitual cigarette smoking by years, for the 
years 1981-2003.Heterogeneous distribution ex- 
isted in the first years, whereas there was homo- 
geneous distribution in the following years. In 
the result of this research, MA was conducted 
for the random effect model (28). In the results 
of the random effect model, ORD+L, which 
showed men’ inclination to smoke compared to 
women’s, was found to be 1.894, with a 95% 
CI of between 1.553 and 2.310 for the period 
1981-2003. We found that research results had 
a heterogeneous structure by years and sexes in 
analyses conducted according to both OR and 
cigarette smoking prevalence values. The results 
for OR values were Q=1560.91, DF=59, 
P<0.001; χ2=0.55, OR=1, z=6.29, P< 0.001, for 
prevalence values Q=8314.69, DF=59, P<0.001, 
χ2=0.028, prevalence=0.46, z=21.03, P<0.001. 
Parameter estimation was performed through 
the MRA approach by means of statistical val-
ues obtained from heterogeneous research data. 
This is because it was thought that MRA should 
be applied for parameter estimation. 
A heterogeneous distribution between the re-
searches was apparent (Q=1560.91, DF= 59, 
P<0.001). Moreover, x2 test was apparent 
(x2=0.55, OR=1, z= 6.29, P<0.001). According 
to this, MRA was conducted to make homoge-
neous the data distribution determining that pa-
rameter estimations were not appropriate for the 
period of 20 years. In the results of MRA, the 
corrected OR values were determined. 
The corrected OR values were assigned as the 
dependent variable, the ‘year’ as the independ-
ent variable, which yielded into heterogeneity, 
with the MRA model estimated as “lnORMRA= 

78.642-0.0391*startyr”. In the MRA results, 
ORMRA, which showed men’s smoking inclina-
tion compared to women’s, according to homo-
genized research results, was found to be 1.889, 
with 95% CI between 1.602 and 2.176. There 
was a homogeneous distribution between the 
pieces of research (Q=5.854, DF=59, P>0.05) 
with the x2 test being apparent (x2=0.416, 
P>0.05). The heterogeneous structure of the 
data was removed on a large scale by MRA. 
In the light of these findings, habitual smoking 
in Turkey was seen to be 1.9 (ORMRA: 1.9, 
which showed men’s smoking inclination com-
pared to women’s, according to homogenized 
research results) fold more in men than in 
women. The ORD+L value, showing men’s incli-
nation to smoke compared to women’s, ob-
tained from the random effect model, and the 
ORMRA value obtained from MRA revealed no 
differences (P>0.05). It was observed that the 
heterogeneous distribution between the re-
searches caused the power of the ORMRA pa-
rameter estimation values obtained from the 
random effect model to decrease. Homogene-
ous structures were obtained, removing hetero-
geneous structures by means of MRA. 
The MRA results of the studies showed that it 
was possible to carry out parameter estimation 
with valid, inconsistent and minimum variance 
according to the community. 
After parameter estimation (based on homoge-
neous structure) was provided for the research 
using MRA conducted from 1981 to 2003, the 
research was divided into two parts: 1996 and 
previous years, and 1997 and following years. 
The ORMRA estimation value for smoking habits 
in the year 1996 and prior to this was 1.984, 
with 95% CI of between 1.673 and 2.295, while 
ORMRA estimation value of smoking habits in 
the year 1996 and prior to this years was esti-
mated as “lnORMRA=144.233-0.0720*startyr”. 
There was a homogeneous distribution between 
the research (Q=3.459, DF=49, P>0.05), and x2 
test was not apparent (x2=0.458, P>0.05), 
whereas in 1997 and following years,an ORMRA  
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estimation value of proportion of smokers was 
1.351, with 95% CI of between 0.609 and 
2.093. The ORMRA estimation value of smoking 
habits was estimated as “lnORMRA=-111.688+ 
0.056* startyr”. There was a homogeneous dis-
tribution between the research (Q=0.020, DF=9, 
P>0.05), and x2 test was not apparent (x2=0.167, 
P>0.05). It was found that habitual smoking 

increased by 1.469 (1.984/1.351) less in 1997 
and after, or after the ‘tobacco control legisla-
tion’ had been put into effect, than in the year 
1996 and before this. 
A Forest plot graph of smoking and gender ORs 
for studies conducted between the years 1981-
2003 according to the Random Effect Model is 
presented in Figure 1. 

 
Fig. 1: A Forest plot graph of smoking and gender ORs for studies conducted between the years 1981-2003 according to 

the Random Effect Model 
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Discussion 
To our knowledge, this is the first case-control 
study of its kind conducted in Turkey. As of 
yet, we are unaware of any studies investigating 
smoking habits between the sexes in relation to 
Turkey and other countries established through 
these analysis methods.  
This study found that the proportion of men re-
porting cigarette use was 0.51 and women was 
0.35. In the light of this finding, it was deter-
mined that men smoke at a rate of 1.46 (051/ 
0.35) more than women did. However, since the 
results were formed in a heterogeneous struc-
ture, it was concluded that MRA parameter 
estimations would be a better means of investi-
gation than MA. According to this finding, 
ORMRA, which showed men’s inclination to 
smoking in comparison with women’s, was 
1.889 from 1981 to 2003. Our result, showing 
that smoking was more prevalent in men than in 
women, is compatible with results released 
from other countries during different years: In a 
Canadian study conducted from 1978 to 1996, 
it was found that men usually smoked more 
than women (29). Similarly, in a 1995 Austra-
lian study, the proportion of men smoking was 
0.27, whereas the figure was found to be 0.23 
for women (30). In a 2004 Italian study, this 
proportion was 0.38 for men and 0.26 for 
women (31), and in Brazil, in a study conducted 
in 2001; the proportion of men was 0.24, and 
women 0.18 (32). The following could be of-
fered as an explanation for this trend: The gen-
eral characteristics of traditional gender roles, 
including men’s greater social power and in 
general greater restrictions on women’s behav-
ior, contributed to widespread social pressures 
against women’s smoking (33). In the same 
way, the most significant reason to explain this 
could be that more social pressure to abstain 
from smoking has been placed on women than 
men by family, relatives and the social environ-
ment in Turkey (7, 12). However, given that 
there is conflicting evidence regarding gender 
differences, there is a need for better understan-

ding of why gender differences exist. In Tur-
key, proportions for both men and women were 
higher than for those in other countries of the 
west. One reason for this may be that, due to its 
economic and social-cultural characteristics, 
Turkey is still a developing country and thus 
tobacco use therein is rather high (10, 29, 34).  
In the current study, the proportion of men 
smoking cigarettes in the year 1996 and before 
was 0.52, and the proportion of women smok-
ing cigarette 0.35. However, the figures for the 
1997 and the following years were 0.41 for 
men, and 0.32 for women. That the prevalence 
of smoking for both men and women was 
higher in the years before the introduction of 
the 1996 ‘tobacco control’ legislation proves 
the power of campaigns showing the increase in 
cancer rates in the 1990s. Furthermore, the suc-
cess of restricting smoking in public areas as 
well as closed places (t=16.74, DF=44046, 
P<0.001; t=3.21, DF=24964, P<0.01, respec-
tively) must have had some influence on the 
apparent decline. The scope for this legislation 
ranges from educational programs to legislation 
that has increased cigarette excise taxes, re-
stricted smoking in public places, banned ciga-
rette advertising and tobacco sales to young 
people under the age of 18, and introduced the 
placing of obligatory health warnings on all 
cigarette packaging.  
In this study, the proportion of smoking in men 
after 1996 decreased quite significantly (from 
0.52 to 0.41=0.11), whereas the proportion of 
women decreased only a little (from 0.35 to 
0.32=0.03). This shows that for men, being 
more active in social life, the restriction placed 
on smoking in public places or workplaces by 
the ‘tobacco control’ laws has had a positive 
effect. Conversely, the small change observed 
in the women’s smoking proportion shows that 
since women’s social life and work conditions 
are limited and that the proportion of home-
makers is rather high, women tend to stay at 
home more, and thus are freer to smoke than 
men.  As  one  explanation  of  this,  Osler  et al  
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(1999) (35) has proposed that the less favorable 
trend in smoking prevalence in women with 
respect to men may be due to lower cessation 
rates in women. In addition, prices have an ef-
fect on men’s use of tobacco. The dynamics of 
smoking in men and women would appear to 
differ concerning the effect of cost. Because of 
women’s preoccupations with weight, stress 
and anxiety, women might thus continue to 
smoke even in the face of the highest tax in-
creases (29). Similarly, Collins et al (1990) (36) 
presented several more reasons for this apparent 
difficulty in breaking the habit, including a 
greater tendency for women to perceive them-
selves as hooked on cigarettes, less confidence 
in their motivation and ability to quit, and the 
use of emotion-focused coping strategies, in-
cluding smoking, to deal with stress. While the 
negative health effects of smoking (e.g., skin 
wrinkles, illness) may seem delayed or prob-
abilistic, weight control is an immediate and 
frequently cited benefit of smoking for women 
and serves as an additional barrier to quitting 
(37, 38). 
When considered from a different point of 
view, the number of women smoking per year 
has increased faster than that for men. One rea-
son for this finding may be that changes in so-
cial life in Turkey, such as the adaptation of 
women to modern life, improvements in 
women’s working conditions, the decrease in 
the rate of housewives when compared to rates 
in the past, and having contacts at work are 
seen as important sources of influence on the 
increase in women’s smoking habits (39). Cor-
respondingly, feelings of isolation and a lack of 
social support have been associated with high 
smoking prevalence rates. As a further expla-
nation, it has been offered that women perceive 
smoking as a badge of autonomy and social 
power (26). 
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