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The global tobacco epidemic contributed to 100 million 
deaths worldwide during the 20th century and continues to 
kill nearly 6 million persons each year, including approxi-
mately 600,000 from secondhand smoke. If current trends 
persist, an estimated 500 million persons alive today will 
die from the use of tobacco products. By 2030, tobacco use 
will result in approximately 8 million deaths worldwide each 
year. About 80% of these preventable deaths will occur in 
low- and middle-income countries (1,2).

Sponsored by the World Health Organization and 
observed worldwide on May 31 each year, World No 
Tobacco Day highlights the health risks of tobacco use and 
promotes effective actions to reduce tobacco consumption. 
This year, World No Tobacco Day calls on countries to 
raise taxes on tobacco (2).

Increasing the price of tobacco products by raising tobacco 
taxes is one of the most powerful and cost-effective means 
to prevent and reduce tobacco use, but it is an underused 
strategy (3,4). Research shows that higher taxes can reduce 
the relative affordability of tobacco products, encourage 
smokers to quit, reduce cigarette consumption, and dis-
courage young persons from smoking initiation. It also 
generates government revenues, which can be invested in 
effective tobacco control efforts that will further reduce 
tobacco use (3,4).
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Raising the price of tobacco products has been shown to 
reduce tobacco consumption in the United States and other 
high-income countries, and evidence of this impact has been 
growing for low- and middle-income countries as well (1,2). 
Turkey is a middle-income country surveyed by the Global 
Adult Tobacco Survey (GATS) twice in a 4-year period, in 
2008 and 2012. During this time, the country introduced a 
policy raising its Special Consumption Tax on Tobacco and 
implemented a comprehensive tobacco control program ban-
ning smoking in public places, banning advertising, and intro-
ducing graphic health warnings. The higher tobacco tax took 
effect in early 2010, allowing sufficient time for subsequent 
changes in prices and smoking to be observed by the time of 
the 2012 GATS. This report uses data from GATS Turkey 
to examine how cigarette prices changed after the 2010 tax 
increase, describe the temporally associated changes in smoking 
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prevalence, and learn whether this smoking prevalence changed 
more in some demographic groups than others. From 2008 to 
2012, the average price paid for cigarettes increased by 42.1%, 
cigarettes became less affordable, and smoking prevalence 
decreased by 14.6% (Figure). The largest reduction in smoking 
was observed among persons with lower socioeconomic status 
(SES), highlighting the potential role of tax policy in reducing 
health disparities across socioeconomic groups.

GATS is an ongoing, nationally representative household 
survey of noninstitutionalized adults aged ≥15 years. The 
survey uses a multistage geographically clustered sample 
design. The indicators described in this report were obtained 
by summarizing the individual responses of participants in 
GATS Turkey 2008 (9,030 completed interviews) and 2012 
(9,851 completed interviews). Response rates for GATS Turkey 
were 90.1% in 2012 and 93.7% in 2008. Smoking prevalence 
estimates were based on self-reported current smoking, which 
included both daily and less-than-daily smoking. Prices paid 
per 20 cigarettes were calculated from the responses of current 
smokers of manufactured cigarettes, which provide data on 
amounts spent and quantities purchased during the most recent 
cigarette purchase. Price indicators for 2008 were adjusted for 
inflation to be comparable with 2012 values. The cigarette 
price indicators in this report are not brand-specific, but rep-
resent the average amount spent per 20 cigarettes across the 
range of brand choices in each year. The examined indicators 
and their relative change from 2008 to 2012 were stratified 
by demographic characteristics including sex, age, urbanicity, 

education, and wealth. The wealth index category for each 
respondent was created based on self-reported ownership of 
certain core household items in GATS (3).

Changes in cigarette affordability during the study period 
were evaluated using the relative-income price of cigarettes, 
which represents prices adjusted for country income level (4). 

FIGURE. Average cigarette prices* (in Turkish lira) and smoking 
prevalence† — Global Adult Tobacco Survey, Turkey, 2008 and 2012
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* Average price paid per 20 manufactured cigarettes in constant 2012 Turkish lira.
† Prevalence of current smoking of manufactured cigarettes. 
§ 95% confidence interval.
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The relative-income price was calculated as the ratio of the 
average price paid per 2,000 cigarettes in each GATS year to 
that year’s gross domestic product (GDP) per capita (4).

After adjusting for inflation, the average real price paid per 
20 cigarettes in Turkey increased by 42.1% during 2008–2012, 
from 4.0 to 5.7 Turkish lira (Table 1). The increase in the pur-
chasing price varied across demographic groups; for instance, 
it was estimated to be smaller among younger smokers and 
among smokers with less wealth. As the cost of cigarettes 
increased, the average smoking rate dropped by 14.6% dur-
ing 2008–2012, from 30.1% to 25.7% (Table 2). The largest 
decrease in smoking occurred among persons of lower SES, 
who were in the lowest wealth and education categories 
(Table 2). The relative reduction in smoking among those in 
the bottom tercile of the wealth index (-30.3%) was twice as 
large as among those in the middle wealth tercile (-13.9%), 
and nearly three times larger than among those in the top 
wealth tercile (-11.1%).

On average, cigarettes in Turkey became less affordable 
during 2008–2012. Cigarette affordability, represented by the 
relative-income price, falls when the growth in cigarette prices 
outpaces the growth in GDP per capita. The relative-income 
price of cigarettes in Turkey increased by approximately 30% 
from 2008 to 2012 (Table 1), indicating that during this period 
cigarette prices in Turkey increased faster than the country’s 
per capita income, corresponding to a significant reduction 
in affordability.

Discussion

After the 2010 increase in tobacco taxes in Turkey, the aver-
age price paid for cigarettes increased, cigarettes became less 
affordable, and a statistically significant drop in smoking rates 
occurred. The reduction in smoking was substantially larger 
among persons with lower SES. These findings document the 
presence of an inverse relationship between cigarette prices 
and smoking in Turkey, and confirm previous analytic find-
ings that this relationship is especially strong in lower-income 

TABLE 1. Average price (in Turkish lira) paid per 20 manufactured cigarettes, by selected demographic characteristics — Global Adult Tobacco 
Survey, Turkey, 2008 and 2012 

Characteristic

2008
2008 (inflation 

adjusted)* 2012
Relative change from 2008 

(inflation adjusted)* to 2012

Price  (95% CI) Price  (95% CI) Price  (95% CI)  % (95% CI) 

Overall 3.3 (3.2–3.3) 4.0 (3.9–4.1) 5.7 (5.5–5.8) 42.1 (38.0–46.2)†

Sex
Male 3.3 (3.2–3.4) 4.0 (3.9–4.1) 5.7 (5.6–5.9) 42.1 (37.7–46.5)†

Female 3.1 (3.0–3.2) 3.8 (3.6–3.9) 5.4 (5.2–5.6) 43.9 (36.1–51.6)†

Age group (yrs)
 15–24 3.4 (3.2–3.5) 4.1 (3.9–4.3) 5.6 (5.3–5.9) 35.7 (26.4–45.1)†

 25–44 3.4 (3.3–3.4) 4.1 (4.0–4.2) 5.7 (5.5–5.8) 38.5 (33.8–43.2)†

 45–64 3.1 (3.0–3.2) 3.8 (3.6–3.9) 5.7 (5.5–6.0) 52.2 (44.2–60.3)†

 ≥65 2.7 (2.5–2.9) 3.3 (3.1–3.5) 5.2 (4.6–5.8) 57.7 (37.1–78.4)†

Residence
Urban 3.3 (3.3–3.4) 4.1 (4.0–4.2) 5.7 (5.6–5.9) 40.7 (35.9–45.5)†

Rural 3.1 (3.0–3.2) 3.8 (3.6–3.9) 5.5 (5.3–5.6) 44.7 (37.8–51.7)†

Education
Not graduated 2.8 (2.6–3.0) 3.4 (3.2–3.7) 4.8 (4.3–5.4) 39.7 (21.7–57.6)†

Primary 3.1 (3.0–3.2) 3.8 (3.7–3.9) 5.5 (5.3–5.7) 43.9 (37.8–49.9)†

Secondary 3.3 (3.1–3.4) 4.0 (3.8–4.2) 5.6 (5.4–5.8) 40.0 (32.5–47.6)†

High school 3.5 (3.4–3.6) 4.3 (4.2–4.5) 5.9 (5.7–6.2) 37.2 (30.3–44.1)†

University or higher 3.6 (3.4–3.8) 4.4 (4.2–4.7) 6.2 (5.9–6.5) 39.8 (30.4–49.3)†

Wealth index
Bottom tercile 2.9 (2.8–3.0) 3.6 (3.4–3.7) 4.9 (4.6–5.2) 38.3 (28.2–48.4)†

Middle tercile 3.2 (3.2–3.3) 4.0 (3.9–4.1) 5.5 (5.3–5.7) 39.1 (33.7–44.5)†

Top tercile 3.6 (3.4–3.7) 4.3 (4.2–4.5) 6.1 (5.9–6.2) 39.5 (33.5–45.6)†

Unweighted no. of current 
smokers of manufactured 
cigarettes

2,384 2,218

Affordability index (relative 
income price) (%)§

2.4 3.0 29.9†

Abbreviation: CI = confidence interval.
* 2008 values were adjusted for inflation to represent constant 2012 Turkish lira.
† Statistically significant.
§ Calculated as the ratio of the average price paid per 2000 cigarettes to gross domestic product per capita. 
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populations (5). This underscores the potential of a tobacco 
price increase to reduce tobacco use and to help reduce health 
disparities by lowering smoking prevalence at a higher rate in 
vulnerable populations.

Although the average purchasing price of cigarettes increased 
for all demographic groups, it increased at a slightly lower rate 
among smokers in the lowest wealth tercile than among those 
at the middle or higher ends of the wealth spectrum. Similarly, 
younger smokers experienced a smaller increase in the average 
purchasing price than older smokers. These demographic dif-
ferences indicate that smokers who are younger or low-income 
might be more likely to engage in price-minimizing behavior 
when facing a tax increase (examples of such behavior include 
switching to less expensive brands and buying in bulk).

The demographic breakdown of the 2008–2012 changes 
in purchasing price and smoking rates in Turkey shows that 
groups with relatively tighter income constraints, such as 
young adults or persons with a lower wealth index, reported 
smaller increases in cigarette prices paid and at the same time 
experienced the steepest declines in smoking prevalence. These 
findings have implications with respect to tax regressivity. 
An existing tax is regressive if it imposes a greater burden, 
relative to income, on those with lower wealth. However, a 
tobacco tax increase does not have regressivity characteristics. 
The increase in tobacco tax in Turkey was associated with a 

greater reduction in smoking among persons with the lowest 
wealth than among wealthier persons. This suggests that the 
tax increase did not have a regressive outcome, because smok-
ing and its associated expense declined most among those who 
could least afford the habit.

Comparing the change in the average purchasing price of 
cigarettes with the concurrent increase in cigarette tax can help 
infer the tax pass-through, which is the extent to which the 
tax increase was reflected in the final consumer price. A full 
pass-through of the tax onto the final price is more likely to 
influence consumption than a partial pass-through, where the 
tax increase is partially absorbed by the producer and might 
not fully reach the consumer. In the case of Turkey, the tax 
pass-through appears to be complete, optimizing the potential 
tax impact. The cigarette tax level in Turkey, measured as the 
share of total tax to retail price, rose from 0.74 to 0.80 during 
2008–2012 (Turkey Ministry of Finance, General Directorate 
of Revenue Policies, unpublished data, 2013). Applying these 
tax shares to the average cigarette price paid in each year, and 
comparing the change in the average tax amount with the 
change in the average price, it is estimated that the pass-through 
of the 2010 tax increase in Turkey was more than one-to-one. 
This indicates that the tax increase might have been accom-
panied by an additional price increase from the producer side, 
timed to coincide with the tax change. A producer-initiated 

TABLE 2. Prevalence of current manufactured cigarette smoking, by selected demographic characteristics — Global Adult Tobacco Survey, 
Turkey, 2008 and 2012

Characteristic

2008 2012 Relative change from 2008 to 2012

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

Overall 30.1 (28.8–31.4) 25.7 (24.5–27.0) -14.6 (-20.1 to -9.0)*
Sex

Male 45.8 (43.7–47.9) 39.2 (37.2–41.3) -14.4 (-20.3 to -8.5)*
Female 14.9 (13.8–16.2) 12.6 (11.5–13.8) -15.7 (-26.0 to -5.4)*

Age group (yrs)
 15–24 24.5 (21.5–27.8) 19.1 (16.6–22.0) -22.0 (-36.8 to -7.2)*
 25–44 38.8 (36.8–40.7) 34.4 (32.5–36.2) -11.3 (-17.8 to -4.8)*
 45–64 27.9 (25.9–30.1) 23.8 (21.8–25.9) -14.8 (-24.5 to -5.2)*
 ≥65 9.2 (7.5–11.3) 8.0 (6.4–9.8) -13.7 (-39.0 to 11.7)

Residence
Urban 32.4 (30.7–34.0) 27.8 (26.2–29.4) -14.1 (-20.7 to -7.6)*
Rural 24.8 (23.0–26.8) 20.3 (18.7–22.1) -18.2 (-27.3 to -9.0)*

Education
Not graduated 13.1 (10.7–16.0) 9.5 (7.7–11.8) -27.2 (-48.6 to -5.8)*
Primary 32.7 (30.7–34.8) 27.8 (25.8–29.8) -15.1 (-23.2 to -7.0)*
Secondary 30.3 (27.1–33.6) 26.0 (23.5–28.6) -14.2 (-26.6 to -1.8)*
High school 39.9 (36.6–43.2) 32.7 (29.9–35.6) -18.0 (-27.7 to -8.2)*
University or higher 31.3 (27.6–35.3) 26.5 (23.2–30.1) -15.2 (-30.3 to -0.1)*

Wealth index
Bottom tercile 25.7 (23.2–28.4) 17.9 (15.4–20.7) -30.3 (-42.6 to -17.9)*
Middle tercile 31.9 (30.3–33.7) 27.5 (25.9–29.2) -13.9 (-20.7 to -7.0)*
Top tercile 29.6 (27.2–32.0) 26.3 (24.5–28.1) -11.1 (-20.4 to -1.7)*

Unweighted no. of respondents (total) 9,030 9,851

Abbreviation: CI = confidence interval.
* Statistically significant.



Morbidity and Mortality Weekly Report

MMWR / May 30, 2014 / Vol. 63 / No. 21 461

price increase that shadows a concurrent tax increase is a com-
mon pricing strategy in some markets. In markets perceived as 
tobacco use strongholds, such as Turkey, price increases that 
further augment the tax pass-through would be driven by a 
tobacco producer’s anticipation of higher profits. This is in 
contrast to the United States, where a recent shift has occurred 
toward pricing strategies that reduce the tax pass-through, such 
as tobacco industry offering of discounts and coupons, which 
limit the full potential of taxes for reducing consumption (6).

The findings in this report are subject to at least three 
limitations. First, the examined indicators are based on self-
reported individual answers to survey questions and therefore 
are subject to recall bias. Second, because of small sample sizes, 
important differences across demographic groups within each 
year sample might not be statistically significant. This affects 
especially the demographic breakdown of cigarette prices paid, 
which are based on a subsample of smokers. Finally, these data 
do not establish cause-and-effect relationships because of the 
observational nature of the report, which does not control for 

other tobacco control measures introduced at the same time 
as the tax increase. 

Turkey’s smoking rates historically have been among the 
world’s highest. This report describes a considerable shift in 
smoking behavior, occurring even when the baseline levels 
of tobacco use and addiction in the population are relatively 
high. Turkey’s experience with cigarette price change might be 
informative to policymakers in other low- and middle-income 
countries, where the majority of tobacco-related deaths are 
expected to occur in the near future (7).
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What is already known on this topic?

There is increasing evidence that raising the prices of tobacco 
products can reduce tobacco use in low- and middle-income 
countries, where most of the global tobacco-related disease 
burden is expected to occur. Turkey is a middle-income country 
with smoking rates that historically have been among the 
world’s highest. In 2010, Turkey increased its Special 
Consumption Tax on Tobacco, increasing the price of cigarettes.

What is added by this report?

After the increase in tobacco tax, the average price paid for 
cigarettes in Turkey increased by 42% during 2008–2012, 
cigarettes became less affordable, and the average smoking 
prevalence declined by 15%. The largest reduction in smoking 
prevalence (30% relative change from 2008 to 2012) was 
observed among persons with the lowest socioeconomic status.

What are the implications for public health practice?

These survey results establish a link between a tobacco price 
increase and a decline in tobacco use, and show the potential 
of tobacco taxes and prices to help reduce health disparities 
by lowering smoking prevalence at a higher rate in vulnerable 
populations.
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