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Introduction
Despite the fact that the COVID-19 pandemic hit the world 
very hard that was unprepared, but preventable catastrophe as a 
decades-old pandemic of tobacco smoking has persisted una-
bated, continued claiming lives and making people ill since it is 
causally related to diseases affecting virtually all organs of the 
body.1 Second-hand smoke (SHS) is a combination of smoke 
produced by the burning end of a cigarette and smoke exhaled 
by smokers. SHS is a complex combination comprising thou-
sands of compounds, of which over 250 of which are known to 
be harmful and at least 69 of which are known to cause cancer.2 
According to solid scientific evidence, SHS contributes attrib-
utable to the premature deaths per year and serious illness of 
people who do not smoke.1 The burden of tobacco-related dis-
ease weighs heavily on Vietnam, where tobacco is responsible 
for about 7.2 million deaths per year, including those caused by 
SHS, and is expected to continue growing at a frightening pace 

in the future.3 Approximately 40 000 people each year in 
Vietnam die as a consequence of tobacco-related diseases, 
which include heart disease, stroke, and lung cancer. Cigarette 
smoking is responsible for 30 percent of all heart disease deaths 
in Vietnam.4 In Vietnam, tobacco usage is currently common 
among nearly 1 out of every 2 adult males, according to the 
latest statistics (45.3%). As a result, about 34.5 million non-
smokers are exposed to SHS in their residences as well as in 
public areas like as restaurants, hotels, and places of work, put-
ting a significant number of people at risk for cardiovascular 
disease and other diseases. According to WHO, SHS raises the 
risk of heart disease and stroke in not just smokers, but also 
non-smokers who are exposed to harmful substances in tobacco 
smoke.4

Toward the goal of reducing tobacco-related morbidity and 
mortality, Vietnam began implementing smoke-free policies, 
including ratifying the WHO FCTC in 2009, mandating 
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smoking restrictions in indoor public places in 2010,5 and 
enacting the comprehensive Law on Prevention and Control of 
Tobacco Harms in 2012.6 Since the law has been endorsed, 
several associated initiatives have been undertaken to facilitate 
the implementation of smoke-free workplaces and public 
spaces. The exertion included, for example, publicizing the 
smoke-free provisions of the Law; creating and disseminating 
no-smoking signs at public places; initiating a public awareness 
campaign on the dangers of SHS; and instructing managers in 
both public and private areas about the dangers of SHS and 
how to create smoke-free workplaces and public spaces.7

As of now, there has been very little study on changes in 
SHS levels in developing countries, notably in Vietnam, and 
there are little published review of changes in SHS levels fol-
lowing the adoption of the tobacco control law. Until 2020, the 
SHS concentration in a selection of public locations was meas-
ured by Tran K Long and his colleagues. According to the find-
ings, the SHS concentration in restaurants, cafeterias, and 
coffee shops fell by about 45% after tobacco control regulations 
were implemented, indicating an improvement in air quality in 
these establishments. More enforcement of the country’s anti-
smoking legislation is thus needed in order to eradicate SHS in 
public places due to the fact that partial bans are ineffective in 
Vietnam.8

The different definitions of non-smokers used in each study, 
as well as the difficulties in precisely defining the sites where 
non-smokers are exposed to SHS, present challenges in assess-
ing SHS. Furthermore, the magnitude of SHS in Vietnam has 
not been systematically summarized. Consequently, meta-
analysis has been critical in determining the magnitude of SHS 
by statistically aggregating a number of individual original 
investigations.

Materials and Methods
Literature search

We conducted a systematic review and meta-analysis following 
the statements on the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) guidelines.

Comprehensive literature searches in MEDLINE, Scopus, 
Pubmed and the WHO library database for the relevant works 
published in any scientific field. The following search terms 
were used: “Passive smoking” or “Secondhand smoking” and 
“Vietnam.” Date filters were not used in order to get a compre-
hensive list of possible research.

Study selection

We considered studies to be eligible if they met all the follow-
ing criteria: 1) a research that provides a precise definition of 
secondhand smoke or passive smoking, (2) the target popula-
tion are non-smoker and aged 15 years and above, (3) the expo-
sure to any kind of type and number of cigarettes or other 
tobacco products burned (4) a cross-sectional study or primary 

observational study with case-control or prospective cohort 
design which shown the result in the prevalence of SHS in 
Vietnam.

The following exclusion criteria were applied if they met 
any of the following criteria: (1) a study published in languages 
other than English, (2) a research conducted in vivo or in vitro, 
recommendations, expert statements, a case report, or a meta-
analysis, (3) research conducted on the same demographic 
sample, and (4) overseas Vietnamese.

Because the information in this research was derived from 
publications that were already publicly available, there was no 
requirement for approval from an ethical committee or consent 
from participants.

Data extraction

With the help of Rayyan, we were able to identify duplicates 
(https://www.rayyan.ai). Separately, 2 investigators extracted 
and evaluated the quality of each eligible research by reading 
titles, abstracts, and full texts. We created organized spread-
sheets in order to simplify the gathering of full and accurate 
data. Data collected included: first author, year of publication, 
participant characteristics (geographical location, gender, age, 
and sample size) and study methods (time of survey, type of 
survey, method of random sampling, and definition and meas-
urement of passive smoking). Following a review of titles, itera-
tive articles were omitted. Discussions were held to address 
disagreements and inconsistencies in the selection of studies 
and data extraction.

Quality assessment

After the relevant studies were determined in terms of title and 
content, JBI Critical Appraisal Checklist for Studies Reporting 
Prevalence Data was reviewed and the results are provided in 
Table 1. These criteria comprises 9 categories including the use 
of an appropriate sample frame, sampling method, sample size, 
description of research settings, sample coverage, measurement 
validity, data collection procedures, and statistical analysis tech-
niques, as well as the generalizability of results. Each aspect was 
assessed using a single item, which may be classified as of high 
quality (scored as 1), low quality or unknown quality (scored as 
0). The overall quality of each study was evaluated, and studies 
were divided into 3 categories: low level of quality (0-3), mod-
erate level of quality (4-6), and high level of quality (7-9). The 
meta-analysis included only moderate- to high-quality studies. 
Two authors independently read and evaluated the included 
papers (TQD and NTTH).

For system meta analysis on prevalence, there are several 
methods for evaluating the risk of bias or critical appraisal 
stage.9 An internal working group of the Joanna Briggs 
Institute created JBI critical appraisal tool in 2014 which has 
been shown to be proven well-accepted by users and further 
refinements have been made to the tool based on their 
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feedback.10 Until 2020, the JBI critical appraisal is suggested 
based on the findings of systematic reviews of prevalence data, 
which have demonstrated that the tool has been officially 
assessed and is being increasingly utilized in these kinds of 
studies.9

Statistical analysis

To analyze data, MedCalc Software (64-bits Windows) was 
used. The I2 statistic was used to determine the heterogeneity 
of estimates across studies, which quantifies the proportion of 
heterogeneity that is not due to sampling error. A score of I2 
more than 75% implies a significant degree of heterogeneity.11 
Because anticipated a significant high degree of heterogeneity 
across studies, we decided to present the pooled and weighted 
estimate obtained from random effects models.

We conducted sensitivity analyses by omitting subgroups 
from the Meta-analyses and comparing the point estimates 
before and after eliminating groups of particular study. This 
allowed us to assess the impact of subgroups such as national 
survey and studies including all pregnancy participant.

Results
Literature search

The process of study selection is shown in Figure 1. Our search 
yielded 21 studies from MEDLINE and CINAHL, 42 from 
Scopus, 41 from Pubmed databases and 2 WHO sources. Sixty-
four studies remained after duplicates were removed. We 
reviewed the titles and abstracts of these studies and eliminated 
48 records due to research categories that were inappropriate 
study types, according to our criteria. The remaining 16 full-text 

publications were evaluated for eligibility and only 7 of these 
met the eligible research were satisfactory.12-18

Table 2 summarizes the characteristics and results of 7 arti-
cles included in this meta-analysis. Of the 7 studies, 2 surveys 
were conducted at the national level (Global Adult Tobacco 
Surveys (GATS)) and the remaining studies were conducted at 
the provincial level (3 Cross-sectional studies and 2 Case-
control studies).

The overall sample volume of research was 184 921 indi-
viduals over the age of 15 years and the sample sizes were sig-
nificantly different, ranging from 340 to 167 298 individuals. 
SHS was defined and age group of subjects was determined in 
all studies, except only one of the studies16 (in most cases, it was 
more than 15 years of age, except for 1 case16 in which age was 
higher than 19 years due to this article combine 10 to 19-year-
old into a subgroup and this group age was eliminated since 
non-conformance with our selection criteria). The study region 
also varied, with 6 research investigating both urban and rural 
areas,12-15,17,18 while the other 1 study did not offer this figure.16 
Three surveys utilized a stratified multistage random sampling 
method to recruit participants and gather demographic 
data,12,13,17 while 2 used convenience sampling,14,18 2 did not 
specify particular sampling techniques.15,16 Three researches 
shown both males and females in their analyses,12,13,17100% of 
participants were pregnant female at hospitals among 3 
researches14,15,18, 1 study has not yet provided a sex ratios among 
non-smokers.16

The total prevalence of SHS in the studies included in this 
meta-analysis ranged from 25,3 percent in a research by Dien 
et al17 (No incidence data are available for the exposure place)18 
to 90.9% in a study by Anh Kim Dang (at restaurants).

Table 1. JBI Critical appraisal checklist for studies reporting prevalence data.

NO. AUTHOR Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 TOTAL

1 GATS12 1 1 1 1 1 1 1 1 1 9

2 GATS13 1 1 1 1 1 1 1 1 1 9

3 Ngo14 1 0 0 1 1 1 1 1 1 7

4 Rang15 1 0 1 1 1 1 0 1 1 7

5 Suzuki16 1 0 1 1 1 1 1 1 1 8

6 Dien18 1 0 1 1 1 1 0 1 1 7

7 Dang17 1 0 1 1 1 1 1 1 1 8

Criteria for the critical appraisal of evidence:
Q1: Was the sample frame appropriate to address the target population?
Q2: Were study participants sampled in an appropriate way?
Q3: Was the sample size adequate?
Q4: Were the study subjects and the setting described in detail?
Q5: Was the data analysis conducted with sufficient coverage of the identified sample?
Q6: Were valid methods used for the identification of the condition?
Q7: Was the condition measured in a standard, reliable way for all participants?
Q8: Was there appropriate statistical analysis?
Q9: Was the response rate adequate, and if not, was the low response rate managed appropriately?
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Quality assessment

The quality ratings of the systematic reviews included in this 
study were predominantly high, with no systematic studies 
being assessed as low or intermediate in quality, and as a result, 
none were omitted from consideration for quality concerns. 
Scores ranged from 7 to 9 on a scale of 9, with 9 being the 
highest attainable score. All systematic reviews have a properly 
and precisely stated definition of SHS in their methodology. 
Table 1 contains evaluations of methodological quality, as well 
as the outcomes of those evaluations.

SHS prevalence

Seven studies reported on the point prevalence of SHS and 
all of those were eligible for inclusion in the meta-analysis. It 
was discovered that the observed outcome was an estimated 
prevalence of SHS, which depicted the fractional frequency 
of SHS in each study plot. A total of 184,921 non-smokers 
had been exposed to passive smoke. The overall random-
effects pooled prevalence of SHS was 54.6% (95% CIs: 
44.900-64.154) with a high level of heterogeneity (due to  

the presence of heterogeneity between studies P = .0001, 
Q = 2245.60, I2 = 99.73%) (Table 3). Additionally, the pooled 
prevalence of passive smoking varied considerably through-
out the survey years, with national surveys decreasing from 
2010 to 2015 and but provincial and hospital surveys increas-
ing significantly in recent years. The highest prevalence of 
passive smoking among Vietnamese population was in 2018 
(90.9% [95% CI 89.5%-92.3%]) and lowest in 2019 (25.3 % 
[95% CI 20.8%-30.3%]).

Publication bias

According to the visual examination of funnel plots in Figure 2, 
showing that there is no publication bias among the papers that 
were included, as well as the Begg (P = .8806) and Egger tests 
(P = .7034), there was no indication of publication bias in any of 
the estimates of prevalence.

Sensitivity analysis

Based on the sensitivity analysis, the removal of subgroups did 
not significantly alter the findings, with pooled prevalence of 

Records identified through database searching 
(n=106) (21 MEDLINE and CINAHL, 42 Scopus,

41 Pubmed and 02 WHO sources)

Number of records, titles, and abstracts screened 
(n=64)

Duplicates excluded by Rayyan (n=46)

Full-text articles assessed for eligibility (n=16)

Did not meet inclusion criteria:  
� 05 Duplicate target population
� 09 Study population under 15 years 

old
� 12 The study area outside Vietnam
� 01 Smoker participants
� 03 Insufficient in demographic data
� 18 Irrelevant to the topic
(n=48)

Studies included in quantitative synthesis 
(meta-analysis) (n=7)

Full-text articles excluded, with 
reasons:  
� 04 Duplicate target population
� 02 Study population under 15 years 

old
� 03 Irrelevant to the topic
(n= 9)

Figure 1. Summary of the studies selection process.
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SHS ranging from 59.235% (when excluding 2 national sur-
vey) and 58.297% (when excluding 3 studies including all 
pregnancy participant).

Discussion
The widespread scientific consensus is that exposure to sec-
ondhand smoke is detrimental to health, a significant public 
health concern, and the impetus for enacting smoke-free legis-
lation. Nonetheless, the absence of a comprehensive meta-
analysis of its frequency among nonsmokers is intriguing. The 
purpose of this research was to estimate the total prevalence of 
SHS among Vietnamese non-smokers aged 15 year old and 
over by examining previously published data and to the best of 
our knowledge, this is the first meta-analysis reporting 

the estimates of SHS in Vietnam. The findings of this study 
confirmed that a substantial upward tendency in terms of SHS 
exposure in resident publications over time.

This research comprised a total of 184 921 participants from 
among 07 eligible papers after a thorough screening process. 
All data was collected between 2010 and 2019. According to 
this meta-analysis, the pooled overall prevalence of SHS using 
the random effect model was 54.6% (95% CIs: 44.9-64.154) 
and a variation in the location of passive smoking exposure 
between urban and rural populations and stayed consistently 
high throughout the course of the research process. Our esti-
mate of the prevalence of SHS in Vietnam appears to be greater 
than those published in China.19 This data likely reflects the 
partial ineffective of anti-tobacco measures in protecting 

Table 3. Pooled prevalence of SHS prevalence. Test for heterogeneity.

STUDy SAmPLE SIzE PROPORTION (%) 95% CI WEIGHT (%)

GATS12 6972 36.804 35.671-37.949 14.49

GATS13 7563 49.002 47.869-50.135 14.49

Chau Quy Ngo14 432 64.583 59.870-69.096 14.04

Rang15 576 59.201 55.062-63.246 14.16

motoi Suzuki16 167 298 50.068 49.828-50.308 14.52

Dien18 340 25.294 20.759-30.265 13.92

Dang17 1740 90.920 89.471-92.228 14.40

Total (random effects) 184 921 54.614 44.900-64.154 100.00

Q 2245.6082

DF 6

Significance level P < .0001

I2 (inconsistency) 99.73%

95% CI for I2 99.68-99.78

 
Figure 2. Funnel plot for assessing publication bias in meta-analysis for SHS prevalence.

Egger’s test

Intercept 3.9794

95% CI -21.3890 to 29.3479

Significance level P = 0.7034

Begg’s test

Kendall's Tau 0.04762

Significance level P = 0.8806
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people who do not smoke from SHS harm. Several factors exist 
for this case. First, Vietnam has developed and effectively 
implemented a variety of smoke-free environment models, but 
recent study done in Vietnam indicates that there is a low per-
ceived degree of compliance with smoke-free legislation by 
customers in restaurants17 and inadequate degree of knowledge 
of SHS.20 Second, the Tobacco Harm Prevention Law was 
promulgated in 2012 is only a partial ban, rather than a com-
prehensive ban as suggested by WHO Framework Convention 
on Tobacco Control. Conversely, evidence from Europe indi-
cates that comprehensive smoking bans have a greater impact 
on policy support than partial smoking bans.21 Third, the pro-
hibition on smoking in public areas seems to have been less 
successful than anticipated due to “not strict enough” punish-
ments from authorities. Despite the fact that smoking prohibi-
tion signs are placed across public spaces, smokers continue to 
disregard them in certain locations, and issuing a warning is 
insufficiently strict.22 Finally, Vietnam is ranked among the 
countries with the highest smoking prevalence worldwide, 
there are still a scarcity of smoking cessation programs, despite 
the fact that Vietnam has ratified the WHO Framework 
Convention on Tobacco Control since 2004.23

These are elements to consider from a policy perspective; 
however, there are relative strength factors to consider from the 
perspective of smokers as individuals, which have been demon-
strated in several studies to contribute to the persistence of a 
high prevalence of SHS exposure among the Vietnamese popu-
lation. First, the physical dependence on tobacco was shown to 
be common among Vietnamese adult males, despite the fact 
that the tobacco user had a strong desire to stop smoking.24 And 
second, several studies have shown evidence of genetic impacts 
on nicotine dependency, for example, It is genetically predicated 
that Vietnamese male smokers with less MAOA expression 
would have greater nicotine dependency25 and HTTLPR and 
STin2 VNTRs interact genetically to regulate nicotine depend-
ence, with STin2 effects predominating.26 It has potential ben-
efits that an crucial step in transferring these genetic discoveries 
into clinical practice is discovering the genetic characteristics 
that influence smoking cessation in order to improve the effec-
tiveness of existing smoking cessation therapies.

Since the knowledge gap is whether Vietnam has stringent 
regulations to protect the public from exposure to SHS or not. 
And there is no evidence of public health harm caused by the 
partial ban in the protection of non-smokers from SHS in 
Vietnam. Consequently, the higher prevalence of SHS among 
Vietnamese implies that further study is urgently needed to 
determine the efficacy of existing policies on reducing SHS 
exposure, such as smoking prohibitions in indoor and outdoor 
areas, and the health effects of SHS on individuals, particularly 
vulnerable groups. Together they have significant implications 
for our knowledge of the consequences of SHS exposure and 
the principles that guide our approach to policies to mitigate 
this exposure.

There are several limitations of this research that should be 
acknowledged that might influence our conclusions. First, the 
degree of heterogeneity across studies was substantial. Thus, 
even though we employed a random effects model to account 
for heterogeneity, our aggregate results should be taken cau-
tiously. Second, the existence of heterogeneity posed a con-
straint since the sources of this heterogeneity could not be 
identified; its causes include the variations in participant char-
acteristics and standardization of SHS measuring methods, 
including filling out questionnaires according to their perspec-
tives, and the questions are asked differents on the frequency of 
exposure to SHS per day/month, the location of exposure, and 
the length of time spent exposed to SHS. The adoption of a 
consistent framework for study design, methodology, and vari-
able definition in all similar studies in the future is strongly 
encouraged.

For a more accurate representation of our findings, we only 
included high-quality research, and there was no indication of 
publication bias, additional corroboration of our findings. 
Despite the limitations, this research has found evidence of sig-
nificant public health importance and provides strong evidence 
in favor of immediate attention to the critical levels of SHS 
among Vietnamese and we should thus implement more pub-
lic-health initiatives to better combat this trend.

Conclusions
This systematic review and meta-analysis revealed that SHS 
levels have been rising over time, and in recent years have 
become worse in Vietnam. This demonstrates the critical 
need of a more concentrated effort by the government to 
robust and enhance Vietnam’s tobacco control policies in 
order to provide a smoke-free and favorable environment for 
smokers to quit.
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