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Abstract 

Background This study aimed to investigate the impact of tobacco industry interference on the implementation 
and management of tobacco control and the tobacco epidemic using the Tobacco Industry Interference Index (TIII) 
and MPOWER—a package of measures for tobacco control—and adult daily smoking prevalence in 30 countries.

Methods The TIII was extracted from the Global Tobacco Industry Interference Index 2019 and Global Center 
for Good Governance in Tobacco Control (GGTC). MPOWER measures and adult daily smoking prevalence rate were 
extracted from the World Health Organization (WHO) report on the global tobacco epidemic in 2021. We assessed 
the ecological cross-lagged association between TIII and MPOWER scores and between TIII and age-standardized 
prevalence rates for adult daily tobacco users.

Results Tobacco industry interference was inversely correlated with a country’s package of tobacco control meas-
ures (β = -0.088, P = 0.035). The TIII was correlated with weaker warnings about the dangers of tobacco (β = -0.016, 
P = 0.078) and lack of enforcement of bans on tobacco advertising promotion and sponsorship (β = -0.023, P = 0.026). 
In turn, the higher the TIII, the higher the age-standardized prevalence of adult daily tobacco smokers for both sexes 
(β = 0.170, P = 0.036). Adult daily smoking prevalence in males (β = 0.417, P = 0.004) was higher in countries 
where the tobacco industry received incentives that benefited its business.

Conclusion Where the interference of the tobacco industries was high, national compliance with the Framework 
Convention on Tobacco Control (FCTC) was lower, and the prevalence of adult daily smokers higher. National govern-
ments and global society must work together to minimize the tobacco industry’s efforts to interfere with tobacco 
control policies.
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Introduction
Tobacco kills more than 8 million people annually. 
Despite the decline in tobacco smoking exposure in the 
last decade, tobacco remains the third leading risk fac-
tor for attributable disability-adjusted life-years (DALYs) 
among Level 2 risks defined by the Global Burden of 
Disease Study [1]. The tobacco industry has long opera-
tions and has used a range of methods to subvert the 
implementation of public health policies to combat the 
tobacco epidemic. Meanwhile, the tobacco industry has 
relentlessly promoted tobacco sales, despite knowing 
that tobacco damages people’s health for decades. The 
tobacco companies have been blamed for blocking, delay-
ing, and weakening national tobacco control policies and 
World Health Organization (WHO) Framework Conven-
tion on Tobacco Control (FCTC, which was adopted in 
2005. The Guidelines for implementation of Article 5.3, 
which was approved in 2008 [2], require FCTC Parties to 
protect public health policies from commercial and other 
vested interests of the tobacco industry.

In 2008, the WHO identified a package of measures 
under the acronym of MPOWER for reducing global 
morbidity and mortality with tobacco use through 
monitoring the implementation of the WHO FCTC and 
national tobacco control policies such as taxation, indoor 
smoking restrictions, contents regulation and disclo-
sure, packaging and labeling, public awareness, banning 
promotion and sponsorship, prohibiting sales to minors 
and illicit trade, etc. [3]. The MPOWER policy package 
has been effective in reducing cigarette smoking among 
adults [4]. Husain et al. found that countries with higher 
tobacco control preparedness showed a significant reduc-
tion in daily adult smoking prevalence [5]. Regarding the 
association between progress in MPOWER implemen-
tation from 2008 to 2016 and smoking prevalence from 
2009 to 2017, a unit increase of the MPOWER Score 
was associated with a 0.39 and 0.50 percentage points 
decrease in adult daily smoking prevalence in High 
MPOWER/high prevalence and High MPOWER/low 
prevalence countries, respectively [5]. Additionally, the 
WHO FCTC acknowledged the effect of diverse factors—
trade liberalization, foreign direct investment, global 
marketing, transnational tobacco advertising, promo-
tion, and sponsorship [6] – as facilitators in spreading the 
tobacco epidemic with cross-border effects [7]. Recently, 
tobacco industries have taken the Covid-19 pandemic as 
an opportunity to participate in relief efforts by donating 
ventilators, personal protective equipment, and cash to 
low- and middle-income countries to project a corporate 
image of social responsibility [8].

For many years, the tobacco industry has used vari-
ous strategies to undermine the development, adoption, 
and implementation of public health policies aimed at 

addressing the tobacco epidemic. These strategies are 
shared across unhealthy commodity-producing indus-
tries such as sugar-sweetened beverages, ultra-processed 
likefood and alcohol [9]. Tobacco industry interference 
has taken many forms, including: 1) influencing the polit-
ical and legislative process through lobbying and politi-
cal donations; 2) exaggerating the economic importance 
of the industry, often using threats of job losses, which 
is especially effective in countries with high unemploy-
ment rates; 3) manipulating public opinion; 4) fabricat-
ing support through front groups; 5) discrediting proven 
science, and 6) intimidating governments with litigation 
[9, 10].

No studies have empirically examined how success-
fully the tobacco industry has attempted to interfere with 
implementing tobacco control policies. To address this 
gap, this study includes three aims: 1) to explore the asso-
ciation between the Tobacco Industry Inference Index 
(TIII) and MPOWER scores, as well as the association 
between TIII and adult daily smoking prevalence across 
30 countries; 2) to investigate the association between 
the subcomponents of the TIII and the subcomponents 
of the MPOWER package; and 3) to explore the various 
types of TIII and the gender stratified adult daily smoking 
prevalence.

Methods
Data sources
The TIII was obtained from the Global Center for Good 
Governance in Tobacco Control (GGTC), which collects 
and publishes information. The index released in 2019 
included 33 countries from Africa, the Eastern Mediter-
ranean region, Latin and North America, Europe, Asia, 
and the Western Pacific region. After excluding missing 
data, 30 countries were analyzed. The TIII is based on 
publicly available information on tobacco industry inter-
ference in countries and their respective governments’ 
responses to this interference in implementing the WHO 
FCTC Article 5.3 and its Guidelines from January 2017 to 
December 2018 [11]. In 2023, the GGTC updated its cov-
erage to encompass 80 countries. After excluding missing 
data, analysis included 72 countries (results are presented 
in the supplementary material). This 2023 GGTC data-
set also includes all the 30 countries of the 2019 GGTC 
dataset.

The MPOWER scores were obtained from the WHO 
report on the Global Tobacco Epidemic 2021 based on 
surveys completed in 2018 and 2019. The latest data on 
adult daily smoking prevalence from 2019 was sourced 
from the 2021 WHO report summarizing the age-stand-
ardized prevalence rates for adult daily tobacco smokers 
in both sexes [12].
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Variables
The TIII (range 0–100) estimates the response of govern-
ments to tobacco industry interference and their public 
health policies from vested interests as required under 
the WHO FCTC. Thus, the higher the TIII score, the 
higher the overall level of tobacco industry interference. 
For example, the TIII score of the Dominican Republic is 
96, indicating a very active and robust tobacco industry 
interference. In contrast, Brunei Darussalam scored the 
lowest of 15, showing a solid government power to regu-
late the tobacco industries.

The TIII includes seven subcomponents: 1) ‘participa-
tion in policy development’ which means the tobacco 
industry interfered in tobacco control public policy gen-
eration and implementation (4 categories, 0–20 scores); 
2) ‘tobacco-related corporate social responsibility (CSR) 
activities’ which means the government receives con-
tributions from the tobacco industry or participates in 
tobacco industry CSR activities (1 category, 0–5 scores); 
3) ‘benefits to the tobacco industry’ which means the 
tobacco industry received incentives that benefited its 
business (2 categories, 0–10 scores); 4) ‘forms of unnec-
essary interaction’ which means inappropriate interac-
tions occurred between governments and the industry 
(3 categories, 0–15 scores); 5) (level of non-) ‘transpar-
ency’ which means the government does not publicly 
disclose interactions with the tobacco industry (2 cat-
egories, 0–10 scores); and 6) ‘conflict of interest’ which 
means that public officials faced conflicts of interest 
situations (3 categories, 0–15 scores), and 7) ‘preventive 
measures’ which mean that governments have acted to 
protect themselves with preventive measures (5 catego-
ries, 0–25 scores, reverse coding).

The MPOWER package comprises evidence-based 
tobacco control measures, including six proven poli-
cies. M contains monitoring tobacco use and preventive 
measures and five attainment levels for each other com-
ponents [5]. P means protecting the population from 
cigarette smoke, such as designing non-smoking areas in 
public places. O indicates help to quit tobacco use, such 
as smoking cessation clinics or cessation call centers. W 
consists of packaging a health warning about the dangers 
of tobacco (W1) and implementing a non-smoking cam-
paign for cigarette risk (W2). E summarizes advertising 
restrictions on tobacco promotion and sponsorship. R 
means raising taxes on tobacco.

The M policy dimension ranges from 1 (lowest) to 4 
(highest) attainment level for scoring. All other POWER 
policy dimension, the score ranges from 1 (weakest) to 
5 (strongest) policies. Since there are seven MPOWER 
categories, the minimum MPOWER score is 7, and the 
maximum achievable MPOWER score is 4 + (5 × 6) or 34 
[12]. A high MPOWER score indicates strong tobacco 

control in the country [13, 14]. We used the same man-
ner as the latest study [5] using MPOWER Scores by 
excluding R (the taxation component), which ranges 
from a minimum of 6 to a maximum of 29 in our analy-
sis: MPOWE(R). Aggregated MPOWER scores help to 
generate a consistent ranking of implementation status 
across countries and over time.

Adult daily smoking prevalence is age-standardized 
prevalence rates for adult daily smokers (aged 15 years or 
older) of tobacco in both sexes, which was constructed to 
compare tobacco use prevalence estimates across mul-
tiple countries or various periods of the same country. 
Daily cigarette smoking use varies between surveys but 
usually measures cigarette use at least once daily.

Statistical analysis
Three analyses were performed using a nation as a unit 
of analysis: Ecological analysis and a cross-lagged panel 
model were applied. First, co-adjusted multiple regres-
sions were performed on the association between the 
TIII and MPOWER scores and TIII and adult daily 
smoking prevalence. Second, decomposition regression 
analyses were measured to understand the MPOWER 
package score and seven subcomponents of MPOWER 
measures. Third, gender-stratified regression analy-
sis between decomposed TIII and adult daily smoking 
prevalence was conducted. Statistical significance was 
determined as a p-value of < 0.05 in a two-sided manner. 
All statistical analysis was performed with SPSS 25.0 
(SPSS et al., USA).

Ethical statement
This study was exempt from institutional review board 
approval because we used publicly available data contain-
ing no personal identifiers.

Results
The unadjusted regression analysis revealed a clear 
inverse relationship between the TIII and MPOWER 
scores (β = -0.088, P = 0.035). In contrast, the TIII 
showed a marginally positive association with age-
standardized prevalence rates for adult daily tobacco 
smokers in both sexes (β = 0.945, P = 0.006) after mutual 
statistical adjustment (Fig.  1).  Cross-sectional asso-
ciation between TIII (2021) and the MPOWER scores 
(β = -0.083, P = 0.004) and adult daily smoking preva-
lence (2021) (β = 0.162, P = 0.083) in 72 countries showed 
similar results (Figure S1, Table S1-5). There was no 
statistical correlation between the TIII and MPOWER 
scores in countries with state-owned tobacco companies 
(SOTCs) and in Lebanon and Japan, where the govern-
ments are the significant stakeholders of tobacco compa-
nies (β = -0.037, P = 0.617) (Table S2).
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Among subcomponents of the TIII, as the prevention 
measures such as the government’s procedures for dis-
closing records of the interaction with the tobacco indus-
try, programs to consistently raise awareness on policies 
relating to FCTC Article 5.3 Guidelines increased, the 
MPOWER package got lowered (β = -0.240, P = 0.035) 
(Table 1).

The TIII was inversely associated with E (enforcing 
bans on tobacco advertising promotion and sponsorship, 
TAPS) (β = -0.023, P = 0.026), which means that the more 
vulnerable countries to the tobacco industry interfer-
ence, the lower the degree of TAPS policies. Countries 

with a higher degree of tobacco interference were less 
likely to inform the public of the dangers of tobacco 
through health warning labels (β = -0.016, P = 0.078). 
The greater the tobacco industries’ tobacco-related CSR 
activities, the lower the enforcement of package warn-
ings about the dangers of tobacco (β = -0.179, P = 0.030) 
(Table  2).  On the other hand, the TIII showed no sig-
nificant association with other MPOWER components 
such as M (monitor tobacco use and preventive policies), 
P (protect from tobacco smoke), O (offer help to quit 
tobacco use), and R (raise taxes on tobacco) (Table 2).

In the gender stratified analysis, the greater the TIII, 
the higher age-standardized prevalence rates for adult 
daily smokers of tobacco among males (β = 0.417, 
P = 0.004), whereas there was no significant association 
among females (β = -0.062, P = 0.390). In the decom-
posed analysis looking at each component of the TIII, 
adult daily smoking prevalence in the male group was 
higher in countries where the tobacco industry received 
incentives in the form of business ‘benefits to the tobacco 
industries’ (β = 2.073, P = 0.036), the government receives 
contributions from the tobacco industry or participates 
in tobacco industry CSR activities ‘Tobacco-related CSR 
Activities’ (β = 3.099, P = 0.020), ‘Participation in Policy 
Development’ by tobacco industries (β = 0.463, P = 0.023), 
and inappropriate interactions occurred between govern-
ments and the industry ‘Forms of Unnecessary Interac-
tion’ (β = 1.093, P = 0.036) (Table 3).

Fig. 1 Cross-lagged Association between Tobacco Industry Interference Index (TIII) and MPOWER scores and adult daily smoking prevalence in 30 
countries. Note: Adjusted adult daily smoking prevalence or MPOWER scores. P < 0.05*

Table 1 Impact of the subcomponents of the Tobacco Industry 
Interference (TIII) on MPOWER scores in 30 countries

P < 0.05*

Variable MPOWER Scores 
(2021)

β P-value

Tobacco Industry Interference Index (2019) -0.055 0.125

Participation in Policy Development -0.186 0.121

Tobacco-related CSR Activities -0.348 0.296

 Benefits to the Tobacco Industry -0.139 0.527

 Forms of Unnecessary Interaction -0.069 0.591

Conflict of Interest -0.166 0.560

Transparency 0.027 0.882

 Preventive Measures -0.240* 0.035
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Discussion
An inverse association between the TIII and MPOWER 
measures and a positive association between the TIII and 
adult daily smoking prevalence was found. The higher 
the benefit to tobacco industries or the fewer the pre-
ventive measures, the lower the country’s MPOWER 
package implementation. Countries with high tobacco 
industry interference had a low level of tobacco hazard 
warning policies or tobacco advertising prohibition poli-
cies. Where the tobacco industry received incentives that 
benefited its business and public officials faced conflicts 
of interest with tobacco companies, smoking preva-
lence was high in some countries. There was little effect 
in females for tobacco industry interference, and most 
adults daily smoking, but a positive effect was shown 
among males.

WHO Article 5.3 has guideline recommendations on 
awareness-raising, limiting interaction with the tobacco 
industry, rejection of industry partnerships, avoidance 
of conflicts of interest, transparency, denormalization 
of industry CSR activities, preferential treatment of the 
tobacco industry, and state-owned tobacco industries 
[14]. According to Fooks et  al., only 6% of parties have 
introduced more than half of the requirements of Article 
5.3. Moreover, 16% of guideline recommendations have 
been implemented among parties, implying an extensive 
opportunity for tobacco industry influence [15]. Parties 
must remain alert and ensure that Article 5.3 is imple-
mented across different government sectors, aiming at 
policy coherence that does not favor the tobacco indus-
try’s interests over parties’ obligations under the FCTC 
[2]. United States of America (USA), who has leading 
cigarette manufacturing, remains a non-ratified FCTC 
party [16].

The study results support the previous findings that 
the tobacco industry’s interference weakens the national 
tobacco control policy or MPOWER package [17]. Our 

results confirmed an argument that tobacco companies’ 
strategies interfered with tobacco control policies which 
might contribute to increasing the smoking prevalence. 
When the government’s preventive measures against 
interference in the tobacco industry were insufficient, or 
when the tobacco industry benefited greatly, the imple-
mentation of FCTC and MPOWER scores were lower. 
In particular, the tobacco industry exerted a powerful 
force to block the policy of inserting warnings or pictures 
on tobacco packages or weaken the ban on sponsoring 
advertisements for tobacco products. This study identi-
fies that several measures protecting tobacco control pol-
icies from the commercial and other vested interests of 
the tobacco industry have not yet completely prevented 
the tobacco industry from interfering with tobacco con-
trol policies [2]. The study results also show higher rates 
of male smoking in countries where public officials face 
conflicts of interest, consistent with Article 5.3 guidelines 
recommending rules for public servants to avoid con-
flicts of interest for protecting public health policies from 
interference with the tobacco industry [18]. Legislators 
have become vulnerable to tobacco business interference 
by receiving political contributions [19].

The study also found that the greater the tobacco inter-
ference, the lower level of warning about the dangers of 
tobacco which shows tobacco companies use packag-
ing and other advertising techniques to make cigarettes 
attractive and misrepresent the fact that tobacco prod-
ucts are detrimental to health [20]. In addition, we found 
that enforcement of bans on TAPS decreased as tobacco 
business interference increased, contrary to Article 13 
of the FCTC. We recommend that all tobacco indus-
try interference with TAPS should be regulated, includ-
ing direct advertising bans such as mass media, outdoor 
advertising, point-of-sale (POS) advertising materials, 
indirect advertising bans inducing brand stretching, 
brand sharing, and product placement, etc. [21].

Table 3 Impact of the Subcomponents of the TIII on Adult Daily Smoking Prevalence by Gender in 30 countries

P < 0.05*

Variable Adult daily smoking prevalence (2021)

Both Sexes Male Female

β P-value β P-value β P-value

Tobacco Industry Interference Index (2019) 0.170* 0.036 0.417* 0.004 -0.062 0.390

Participation in Policy Development 0.513 0.060 0.463* 0.023 -0.040 0.868

 Tobacco-related CSR Activities 0.772 0.314 3.099* 0.020 -1.534* 0.014

 Benefits to the Tobacco Industry 0.944 0.053 2.073* 0.017 -0.170 0.691

 Forms of Unnecessary Interaction 0.511 0.074 1.093* 0.036 0.005 0.985

Conflict of Interest 0.636 0.328 2.081 0.070 -0.806 0.141

Transparency 0.270 0.517 1.264 0.102 -0.688* 0.045

 Preventive Measures 0.225 0.346 0.519 0.305 0.067 0.774
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This study also supports the previous hypothesis that 
countries with high tobacco industry interference have 
more problems with tobacco use or smoking epidemics 
[22]. The sabotage strategy from the tobacco industry 
weakens the MPOWER package and national tobacco 
control level. Our study results showed that tobacco 
industry’s activities increased the population’s tobacco 
consumption, confirming that the tobacco industry might 
be a primary facilitator of the tobacco epidemic. Mean-
while, tobacco use can be explained as the tobacco user 
as a host, the tobacco product as an agent, and policy or 
media as an environment [23]. Eliminating the tobacco 
industry’s influence on health policy is vital for effective 
tobacco control and reducing health risks. The WHO 
underscores that raising tobacco taxes is the most effec-
tive strategy to curb tobacco use [14]. Considering the 
tobacco industry’s strong opposition to such tax meas-
ures, it’s evident that their role in health policy, especially 
in taxation matters, needs stringent oversight.

The results show that the tobacco industry’s influ-
ence on the smoking prevalence rate is more significant 
for males than females. Given the smoking epidemic in 
women generally lagging behind men by 30–40  years 
[24], it is expected that smoking among women will 
increase first among those with higher socioeconomic 
status, as it did with men several decades prior, and a gap 
between gender will continue to narrow [25]. Historical 
women’s liberation movements encouraging equal smok-
ing to men might have increased the women’s smoking 
rate even in the low TIII countries might have nullified 
existing associations in women subgroup analysis. In 
this context, tobacco business activities could impact the 
increase in the smoking rate for both sexes.

One of the most vital indicators of conflict of interest is 
whether the government owns the tobacco companies 
through weak tobacco control in SOTCs, such as low tax 
rates, no indoor smoking restrictions, sales of tobacco prod-
ucts to youth, and loose advertising regulations, etc. [25] 
Countries in which the government monopolizes the pro-
duction and sales of tobacco products or owns at least one 
tobacco company must have a high TIII score based on a 
conflict of interest [26]. Contrary to expectation, the TIII 
scores were not significantly higher in SOTCs. Based on 
economic theory, one possible reason might be that tobacco 
company monopolies lack competitive incentives to actively 
engage in sales tactics such as mass advertising and encour-
aging sales to youth and women. The other possible reason 
is the small sample size for countries with SOTCs.

Some limitations need to be considered when inter-
preting the results. First, our findings from the 30 
selected countries may not generalize to a wider pool of 
countries. Second, measurement errors need to be con-
sidered. Random measurement error in the exposure 

variable will bias associations towards the null [27]. Pre-
vious studies have used TIII as an exposure variable. In a 
study that evaluated the degree of FCTC 5.3 implemen-
tation in seven Asian countries using the TIII, the scor-
ing system was designed with the help of tobacco control 
experts and validated through a focused group discus-
sion [28]. Hoe et  al. have argued that one of the most 
cited barriers to tobacco control policy implementation 
worldwide is tobacco industry interference. At the same 
time, TIII 2019 showed that adherence to Article 5.3 had 
been far from satisfactory worldwide [29]. Jeffrey Drope 
et al. found strong evidence that interference in tobacco 
control policymaking has increased in some countries in 
Latin America with the assessment results using the TIII 
2020 [30].

Brunei Darussalam’s case offers a compelling insight 
into the complexities of tobacco control. Despite its 
regulatory solid stance, evidenced by a low score on the 
Tobacco Industry Interference Index, tobacco consump-
tion has only slightly declined from 16.7% in 2000 to 16.2% 
in 2020 [31, 32]. This suggests that while regulations are 
vital, they might need to be more sufficient on their own. 
A holistic approach, combining regulations with public 
awareness campaigns, education, and community engage-
ment, is essential for impactful tobacco control. Brunei’s 
experience underscores the importance of ongoing moni-
toring and adaptable public health strategies. While the 
FCTC and MPOWER were introduced in 2005, tobacco 
policies existed long before that date. Countries already 
had diverse trajectories of smoking prevalence rates prior 
to the introduction of these initiatives. Our World in Data 
reveals variations in tobacco use trajectories following the 
FCTC enactment in 2005. Some countries saw tobacco 
use rise by over 30%, while others reported a decline of 
more than 50% [33]. Analyzing countries with increased 
smoking rates post-FCTC against those with significant 
declines could provide insights into the effectiveness of 
different TIII scores and broader influences on tobacco 
consumption trends. This comparative analysis can pro-
vide valuable insights into effectiveness of different TIII 
scores and the broader influences on tobacco consump-
tion trends. However, there were too few countries in our 
data to permit a stratified analysis.

As the national compliance with the FCTC decreased, 
prevalence rates for adult daily tobacco smokers 
increased if the tobacco industries’ interference was high. 
Tobacco industry tactics have been evolving to promote 
and grow tobacco businesses. Thus, it is crucial to resist 
tobacco industry disturbances to protect public health 
and save lives from harmful tobacco use. Governments 
and global society should counter tobacco industry inter-
ference to protect public health and advance tobacco 
control policies.
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