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Effect of Cigarette Prices on Smoking Rates
 in 12 -17 year olds: 

A systematic Review:

Introduction:

The publication report entitled ‘Curbing the Epidemic’
, encompassing a compilation of scientific evidence on measures required for tobacco control in 1999 for the first time recognized the potential impact of economic measures on reducing tobacco consumption. Researchers before the final publication of report debated on the effectiveness of increased taxation on cigarettes as a deterrent to smoking and its potential effects on the economy.    

The Framework Convention on Tobacco Control (FCTC), the world’s first legally binding public health treaty includes provisions which encourage governments to undertake price control measures for effective tobacco control. Included amongst these measures is, rise in taxation rates. Economists have developed models for predicting the effects of raising taxation on tobacco products and have calculated price elasticity values to assess the impact of changes in taxation. These models predict the possible effects of price changes and are based on economic assumptions and trends. A Meta analysis of price elasticities
  concluded that these elasticities differ in the short and long term and are affected by the year of publication and the journal in which it was published.
While the econometric models suggest the impacts to be different on various age groups, systematic reviews have been undertaken on the studies looking at whole adult populations starting from either age 15 or 18 like the one done for Europe
 which considered all age groups and pooled these together. Smoking behaviours in the teenagers and adolescents (age group of 12 to 17) are different for those in older age bracket as at this age they might experiment more and depend on peers for their supply and therefore their characteristics for smoking and purchasing differ fro the older age group. Therefore despite the presence of predicted effect on this age group through econometric models
,
, it would be necessary for policy makers and researchers involved in policy development to see whether price changes in this age group have an effect on overall smoking rates. 

The purpose of this study was to systematically review the best evidence to determine whether a change in price of cigarettes effects smoking rate - defined as either a change in the incidence of smoking in this age group or a decrease in the cigarette consumption in terms of number of cigarette smoked per day - among 12 to 17 year olds. This review focuses on studies that have evaluated this effect in a manner which is valid, important and generalisable. 
Methodology:

Search Strategy:

A systematic review of the literature was conducted using formal methods of literature identification, selection of relevant articles, data extraction, quality assessment and narrative synthesis of results to determine whether there was an effect of price change of cigarettes, on the smoking rates among 12 to 17 year olds. 
The literature search was done in the months of February and March 2007 on data bases provided by the London School of Hygiene and Tropical Medicine and included; Medline, EMBASE, Cochrane Collaboration, HEED and website of ‘Journal of Health Policy and Planning’. The search strategy was developed by using both the text and Medical Subject Headings (MeSH) terms and was piloted on Medline as core strategy. Using the same terms, other data bases were also searched but were modified if required by the database for example for use of Boolean characters. 
The search terms included: Price, tax, cigarettes, tobacco, smoking, economics, and consumption. The search strategy was limited to English language articles. Age was not used as a limit to allow for more inclusion at this stage. (Appendix 1- Search strategy)
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In addition to the electronic search, given the nature of the hypothesis of the study, which encompasses both economic and health terms, the contents of Journal of Health Economics in the LSHTM library from year 2000 till date were also searched manually to find relevant studies along with references used in selected studies. No additional studies were identified in this manner. Studies referenced in full texts of selected studies were also reviewed and one study not published in peer reviewed journals was identified. Figure 1 describes the stages of this search strategy.
Eligibility Criteria:
Assuming that the study question would lead to a variety of study methodologies used by researchers, eligibility criteria were not restricted to a particular study design. Retrospective or prospective cohorts, trend analysis and cross sectional surveys were eligible it they provided data on and included age within their analysis, even if age range of 12-17 year olds was not their primary group. The age range for this review was restricted to 12 to 17 year olds exposed to a change in cigarette prices through taxation or a government policy. Change in smoking rate, was used as an outcome measure. The changes in smoking rate based on predictions in economic models developed by authors were not included. There were no restrictions on the location of study but language of publication was restricted to ‘English’.
Given the nature of the hypothesis, inclusion criteria were kept broad so as to find the best possible evidence available but opinions, letters, comments and editorials were not included. 
The search results from all databases were compiled and all titles were reviewed for relevancy discarding those not found to be relevant. Abstracts of all citations short listed were scrutinized for relevant studies for a full text analysis in terms of eligibility criteria leaving out the common citations. Full texts of all studies found relevant were obtained and assessed for eligibility criteria and quality.
Quality assessment, Data extraction and Synthesis 
Once the full texts of studies were matched for ‘eligibility criteria’ and marked for possible inclusion in the systematic review, quality assessment was done using tools developed by National Health Services and available at National Electronic Database.
  (Appendix 2)

These tools have been validated and used by National Institute of Clinical Evaluations (NICE). Data extraction was done using a checklist encompassing both the methodology and results. The characteristics of the studies included in this systematic review 
, 
, 
, 
 are given in Table I. For study by Biener L9 which looked at both adults and ‘teenaged smokers’, data only for teenage smokers was used. 
Table 1:

Characteristics of studies included in Systematic Review

	Study 
	Gilpin E.A  19977
	Liang L. 20018
	Biener L 19989
	Doran C.M 199810 

	Authors
	Gilpin E.A, Pierce J.P
	Liang L. Chaloupka F.J
	Biener L. Aseltine R.H. Cohen B.
	Doran C.M. Girgis A. Sanson-Fischer R.W

	Design
	Retrospective cohort
	Cross-sectional
	Cross-sectional
	Cross-sectional

	Year of publication 
	1997
	2001
	1998
	1998

	Period of Study
	1992/93 assessing the decade 1979-89
	1992-94
	1993/94
	1990/93

	Geographical area
	USA
	USA
	Massachusetts 
	Australia

	Participants
	14-17 year olds in the period under study i.e. 1979 – 89
	Eight to Ten graders 
	12-17 years olds
	12 -15 year olds

	No. of Participants
	n = 140975
	n = 110717
	n = 1606
	n = 236620

	Technique
	Random using  telephone interviews, one quarter person interviews
	Survey data from ‘Monitoring the futures survey, University of Michigan’
	Random digit dialling, interviews
	Survey data of Australian School Children

	Definitions used
	Smokers:

Smoked 100 cigarettes in their life
	Five categories

· Non-Smokers 

· Smoking less than 1 cig/day, 

· 1-5 cig/day,

· Half pack/day

· Full pack/day


	Teenage Smokers:

Smoked 1 complete cigarette in last 30 days 
	Smokers:

Smoked a cigarette at least once a week

	Intervention


	Increase in pack prices adjusted for Consumer Price Index
	Living in a county with low, medium or high prices cigarettes as defined by Tobacco Tax burden
	Tax increase leading to increased price of cigarettes 
	Increase in taxation resulting in higher pack prices

	Outcome variables
	Initiation leading to taking up smoking
	Effect of price change on switching between categories by likelihood Odds Ratio
	i. Did not respond to tax

ii. Quit

iii. Cut costs 
	Changes in smoking prevalence

	Comments
	Also took into account the exposure of the study population to tobacco advertising 
	Unpublished study but fits the eligibility criteria
	Analysis done on 216 respondents who reported smoking cigarettes.

Only income and sex controlled for confounding
	Study also calculated the revenue generated from tobacco taxes


Definition used:

For the purpose of the review, smoking rate was defined as a change in frequency of smoking in time period or change in the state of smoking for a certain time period.  The definition therefore took under consideration two factors, 1- Any change in the smoking rates in study population, or 2- Number of cigarettes smoked.

Table 2 presents the summary of quality assessment of the selected studies

Table 2

Summary of Quality of Studies included (See ‘Appendix 2’ for detailed quality assessment)
	Study 
	Gilpin E.A 19977
	Liang L.20018
	Biener L 19989
	Doran C.M 199810

	Valid
	Based on large survey data. No apparent selection bias. 
	Valid as based on large survey data but still unpublished
	Based on representative sample of population, Randomization undertaken
	Formulas for all assumptions and calculation given.

Based on School surveys

	Importance
	Looks at cohort of current smokers identifying their initiation behaviour with respect to price
	Also calculates the Odds of switching from smoking full packs of cigarettes to lesser amounts 
	Answers an important aspect of tobacco control
	Also addresses the relationship of smoking and revenues fro sales

	Generalisabilty
	Controlled for confounding

Results Generalisable 
	Difficult to asses as looks at smoking intensity in a particular cohort
	Generalisable  to similar populations with respect to education, other tobacco control measures
	Yes to all similar age groups but exposed to similar education as in Australia


Results:
Out of the 1209 citations identified initially, the titles were assessed for relevance. Comments, editorials, news and letters were excluded. All citations were matched for duplicates and a list of 152 abstracts was prepared. Abstracts were further reviewed for eligibility criteria and 31 full text articles were obtained (Appendix 3). These were assessed through detailed eligibility criteria and four studies fulfilling all criteria were included in the systematic review. Three studies 8, 9, 10 followed a cross-sectional approach and used survey data while one 7 also using survey data to recruit study population, undertook a retrospective cohort design. Three studies used survey data 8,9,10 and one 7 conducted randomized survey. The period covered by three studies was from 1992 till 1994 8,9,10 while one considered the decade of 1979-89 7. All studies assessed the effect of increase in prices on smoking rate. The combined age range of respondents used in these studies was 12 -17 years. 
Table 3
Results
	Study
	Gilpin E.A  19977
	Liang L. 20018
	Biener L 1998 9
	Doran C.M 199810

	Participants
	14-17 year olds in the period under study i.e. 1979 – 89
	Eight to Ten graders
	12-17 years olds
	12 -15 year olds

	Intervention
	17.6 % increase in price per pack over the study period
	Exposure to cig.

Low priced

Medium Priced  

High priced classified according to Tobacco tax burden statistics
	15 percent increase in price per pack over the study period
	44 % increase in price between base year and study year

	Outcome variables
	No significant change in initiation rates who go on to become smokers

Initiation rates up by 20% 

Rates at end year of study = 5.5 %  as compared to beginning 4.6%

(CI given in graphic form not in text)
	Effects of price on changing category of smoking


	No effect on smoking pattern = 53 % (36.8 – 69.6)

Reduced number smoked = 28.7% (15.2 – 42.2)

Considered quitting = 21% (9.3 – 31.9)

Cut cost (cheaper brands) = 19% (4.0 - 34.0)
	Increase in smokers 12-15 years = 44 %

	Odds Ratios (95% Confidence Interval)
	Smoking one high priced pack a day v Non-smokers =  1.56 (1.09 – 1.73)

Smoking one pack low priced a day v non-smokers = 1.16 ( 1.02 – 1.19)


	For Medium price,

Equal effects Odds Ratio = 1.060 (1.017 – 1.105)

p-value < 0.01

For High price.

1.146 (1.091 – 1.204) 

p-value < 0.001
	Cut cost v no response: 

 1.02 (0.99 – 1.03)

Considered quitting

1.19 (0.66 – 1.81)


	Data not available


All of the studies showed no significant change in smoking consumption or smoking less cigarettes as a result of increased prices of cigarettes amongst 12 – 17 year olds with odds rations not significantly higher than one. 7,8,9. One study showed a parallel increase in smoking with increase in price 10. The magnitude of intervention under study ‘increased taxation or increased prices of cigarette packs’ was also different amongst the studies ranging from 15 percent to 44 percent making it difficult to interpret the effects collectively. The conclusion used by all the studies, if summarized, indicate that increased price may not have a significant effect on smoking in the age group under study.

Discussion:
Our findings suggest that increasing price of cigarettes and/or increased taxation may not have a significant effect on reducing cigarette rate in 12 to 17 year olds. However given the number of studies reviewed and the limitations in study methodologies the results remain, uncertain.

All studies focused on developed countries or more precisely USA and Australia and similar studies from Europe or developing countries were not available. Circumstances and characteristics of this age group could be significantly different in these regions and exposure to mass media health education campaigns, state interventions, and other tobacco control measures such as smoking cessation programs may vary. The studies also used different definitions for smokers and teenage smokers which would have an impact on how the effect was measured. Any conclusion drawn from this review would therefore not be conclusive and applicable to all countries or regions.

All the studies relied mainly on telephonic surveys and self reporting of smoking status. Self reporting may not be an accurate measure of smoking status in this age group and difficult to measure. Telephone interviews or interviews conducted at home may result in under reporting or misreporting of smoking status. All the studies used in this review used data from surveys but do not state clearly the methodology behind the identification of sub-populations. 
The time period of these studies is also indicative of probable reason for choosing data collected through already conducted surveys. The studies all belong to a time period (1997 – 2001) when the debate on using price measures for tobacco control was at its peak with World Health Organization and World Bank exploring this effect as an effective tobacco control measure and the tobacco industry vehemently opposing it. The use of survey data not primarily intended to analyze this effect may have been necessitated for joining this debate and the journals’ inclination towards accepting these studies for publication.  
Previous data on elasticities for cigarettes prices had predicted that a 10 percent rise in cigarette prices would reduce rate in this age group by 12 percent. 4,5  This effect was not substantiated by the findings of this review. Smoking in this age group is influenced by various factors, which need to be controlled for to assess the effect of prices on cigarette consumption. The studies were limited in their methodology as these were dependent of large scale surveys not primarily intended for this outcome and had to combine data sets to assess the effects in the age group of 12 -17 years. The lacking information on selecting sub-sets make it difficult to assess the results and recommendations of the authors. Bi-variate and multi-variate models have been used but controlled for income and sex only. 

The age group of 12 -17 year olds forms an important group for tobacco control interventions as they are more prone to experimentation and are potential customers for the tobacco industry once hooked to the habit of smoking. The belief that young men or younger age groups would be more susceptible to price changes should be explored further by simultaneously taking into account the factors that lure this age group into the habit of smoking for example the tobacco industry’s influence, peer pressures, and parental smoking. 
Implications:

The finding of this review that increasing price of cigarettes and/or increased taxation may not have a significant effect in reducing cigarette rate in 12 to 17 year olds is not considered to be conclusive for making a recommendation on using price of cigarettes as a tobacco control measure. Specific studies with better study designs should be undertaken to assess the impact of prices on smoking rate in 12-17 year age group before such a recommendation can be made. 

Reflections:

The review undertook an important question and area to explore but was limited in the number of studies either published in the literature or those I was able to find. The first limitation therefore of this review was the inability to find relevant studies with better study designs. Despite developing a search strategy and following the necessary steps, important studies may have been missed. Fr example, one of the problems faced in search was the inability to find relevant MeSH term for ‘price’ which may limited the output as the term available was ‘Commerce’ and therefore took the search out of context.

The type of study design to be included in this systematic review could not be ascertained in the eligibility criteria due to the nature of the question the review tried to answer. The eligibility criteria therefore did not include a specific study design and was kept open to find the best possible evidence available.

Most of the studies short listed for full text review mentioned youth in their abstracts but not the upper limit of the age group included in these studies. Some of the studies also did not elaborate on whether actual incidence of smoking or proxies developed through models was being used. This led to exclusion of 27 studies at the final stage while in my opinion these should have been picked up at an earlier stage. 
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