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Abstract

Background Seat belts might save people’s lives in car accidents by preventing severe collision damage and keep-
ing passengers safe from critical injuries. This meta-analysis was performed to assess the prevalence of seat belt use
among drivers and passengers.

Methods The databases of PubMed, Web of Science (WOS), and Google Scholar were searched from the begin-
ning of 2000 to late December 2020 to identify studies that investigated the prevalence of seat belt use among driv-
ers and passengers. The pooled prevalence was calculated using a random-effects model. The STATA-v14 software
was used to perform data analysis.

Results Sixty-eight studies that met the inclusion criteria and were suitable for this meta-analysis were identified.
The pooled prevalence of seat belt use was 43.94% (95% Cl: 42.23-45.73) among drivers, 38.47% (95% CI: 34.89-42.42)
among front-seat passengers, and 15.32% (95% C/: 12.33-19.03) among rear-seat passengers. The lowest seat belt use
among drivers and passengers was observed in Asia, the Middle East, and Africa, while the highest use was reported
in Europe and America. Moreover, the prevalence of seat belt use was higher among women drivers [51.47% (95% C/-
48.62-54.48)] than men drivers [38.27% (95% CI: 34.98-41.87)] (P<0.001). Furthermore, the highest prevalence of seat
belt use was seen among drivers (68.9%) and front-seat passengers (50.5%) of sports utility vehicles (SUVs); in con-
trast, the lowest prevalence was observed among drivers and passengers of public vehicles such as buses, minibuses,
and taxis.

Conclusions In general, the prevalence of seat belt use was not high among drivers and was even lower among pas-
sengers. Moreover, drivers and passengers in Asia, the Middle East, and Africa had the lowest prevalence of seat belt
usage. Additionally, drivers and passengers of public transportation (buses, minibuses, and taxis) had a lower rate

of seat belt use, especially among men. Therefore, effective interventional programs to improve seat belt use should
be designed and implemented, particularly among these at-risk populations in Asia, the Middle East, and Africa.
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1 Introduction

Motor vehicle crashes are one of the significant causes of
morbidity and mortality worldwide [1]. According to the
World Health Organization, around 1.3 million people

;?”ipondencei lose their lives every year, and between 20 and 50 million
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a cost of US $1.8 trillion (constant 2010 US dollars) due
to road injuries in 2015-2030, equivalent to 0.12% of the
global gross domestic product (GDP) annually [3]. As a
result, it is crucial to establish motor vehicle crashes pre-
vention programs worldwide.

Most deaths from motor vehicle crashes occur among
the car’s occupants [4]. Therefore, seat belts are a cost-
effective preventive measure for reducing the severity
of injury, disability, and death caused by road accidents
[5]. By wearing a seat belt, the risk of death among driv-
ers and passengers in the front seat decreases by 45—-50%,
and the risk of death and serious injury among passen-
gers in the rear seat decreases by about 25% [2].

The prevalence of seat belt use varies across different
countries of the world and depends to some extent on
the regulations in place. Seat belt use in low- and middle-
income countries is not high, despite strict driving laws
and fines for those who do not use seat belts [6, 7]. Stud-
ies have shown that men, young people (18—34 years old),
obese individuals, rear seat occupants, and villagers have
lower rates of seat belt use [8—10].

Accordingly, estimating the prevalence of seat belt
use is very important for public health policymakers to
implement programs aiming at reducing mortality and
morbidity from motor vehicle crashes. Moreover, there
were no recent systematic reviews on seat belt use in the
previous 5 years. Therefore, this study was conducted to
determine the prevalence of seat belt use among drivers,
front-seat passengers, and rear-seat passengers from the
beginning of 2000 to late December 2020.

2 Methods
2.1 Search strategy and study selection

1. This meta-analysis was performed according to the
Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines [11]. Rel-
evant articles were identified through the databases
of PubMed, Web of Science (WOS), and Google
Scholar from the beginning of 2000 to late Decem-
ber 2020 using combined keywords and Medical
Subject Headings (MESH) heading strategies such as
"Seatbelt, "Safety belt, "Seat Belt Usage, "Prevalence,"
"Frequency, "Driver,” "Vehicle," and "Passenger.”
Additionally, references from previous reviews were
scanned to identify other relevant articles.

Studies that met the following criteria were selected for
the current meta-analysis:

1. Cross-sectional studies that reported data on seat
belt use in commercial or personal vehicles for both
drivers and front or rear seat passengers separately.
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2. Studies performed on passengers over the age of 12,
as the seat belt use is suggested for those aged 12 and
above, and passengers under the age of 12 should use
child restraints [12].

3. The target population was either the general popula-
tion or a specific population, such as high school and
university students, drivers, or passengers involved in
motor vehicle crashes.

The exclusion criteria were as follows:

1. Studies that were not written in English

2. Studies conducted on specific populations, such as
pregnant women and people with physical limita-
tions on seat belt use and those who had undergone
abdominal surgery

3. Studies that lacked data for prevalence calculation
with a 95% confidence interval

4. Studies that reported mixed reporting of seat belt use
among drivers and passengers

We also excluded studies for which we were unable
to obtain a full text after contacting the corresponding
author.

2.2 Quality assessment

An assessment of the quality of the included studies was
performed using a quality checklist adapted from Loney
et al. [13]. The checklist assesses the different aspects of
methodology (study design and sampling method, sam-
pling frame, sample size, appropriate measurement,
unbiased measurement, and response rate) as well as the
interpretation of results and application of findings. The
study received 1 point for each criterion that was met.
Scores for high-quality studies range from 7 to 8 points,
for moderate-quality studies from 4 to 6 points, and for
low-quality studies from O to 3.

2.3 Data extraction

Two researchers independently screened the identi-
fied articles from the databases based on the title and
abstract. Then, the full text and abstract of the related
articles were reviewed. Data were extracted from the
eligible articles and recorded in an Excel checklist con-
taining the names of authors, year of publication, study
setting (country), age, gender, the number of participants,
method, the prevalence of wearing a seat belt, and its
95% confidence interval. In this study, individuals who
reported that they always, sometimes, often, full time,
most of the time, or regularly wear seat belts were con-
sidered seat belt users. Table 1 presents a summary of the
included studies in the meta-analysis.
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2.4 Statistical analysis

The pooled prevalence of wearing a seat belt with a 95%
confidence interval was calculated using random-effect
meta-analyses. Inter-study heterogeneity was assessed
using chi-squared tests and the I? statistic. Additionally,
subgroup analyses were performed to explore the sources
of heterogeneity, and Egger’s test was used to detect pub-
lication bias. The STATA-v14 (Stata Corp, TX, USA)
software was used to analyze the data [81].

3 Results
Out of 836 identified articles in the databases, 435 were
excluded due to duplication or unrelated titles. Another
254 articles were removed after screening based on the
abstract as they were review articles, published before
2000, or were not cross-sectional or observation stud-
ies. After that, 147 full-text articles were reviewed and
assessed according to the eligibility criteria. Out of these,
79 articles were excluded as they did not report the prev-
alence or had sufficient data to calculate 95% CI or had
mixed reporting of the prevalence of seat belt use among
drivers and passengers. Finally, 68 articles with a total
of 1,490,226 participants that met the inclusion criteria
were included in this meta-analysis. The flowchart of the
study selection process is shown in Fig. 1.

Out of 68 studies included in the meta-analysis,
ten were considered high quality, 53 were considered
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moderate quality, and five were considered low qual-
ity (Supplementary Table S1). The pooled prevalence of
seat belt use among drivers in the high-quality studies,
the moderate quality studies, and the low-quality stud-
ies were 37.12% (95% CI. 33.00-41.76), 47.72% (95%
CIL 45.77-49.75), and 37.75% (95% CI. 27.46-51.91),
respectively, which showed some evidence of heteroge-
neity (P<0.001) in terms of study quality. Therefore, we
estimated pooled prevalence based on the type of vehi-
cle in the three study groups, and no heterogeneity was
observed. Therefore, the quality of the studies did not
affect the present meta-analysis results (Supplementary
Table S2).

3.1 Prevalence of seat belt use

In general, the pooled prevalence of seat belt use among
drivers, front-seat passengers, and rear-seat passen-
gers was 43.94% (95% CI: 42.23-45.73), 38.47% (95% CI:
34.89-42.42), and 15.32% (95% CI: 12.33—-19.03), respec-
tively. The lowest prevalence of seat belt use among
drivers was in Asia [37.86% (95% CI: 34.44—41.61)] and
Middle East [38.17% (95% CI: 34.25-42.55)] region,
and the highest was in Western Europe [84.42% (95%
CI. 72.32-98.55)] and the Americas [51.57% (95% CI.
47.54-55.93)]. Also, the lowest prevalence of seat belt
use among front- and rear-seat passengers was found

Articles identified in databases
(n=836)

Articles excluded as (n=435)

Articles screened based on abstract
(n=401)

= Duplicate
= Unrelated title

Article excluded as (n=254)
=  Published before 2000

Full text articles evaluated for
eligibility (n=147)

= Review articles
= Not cross-sectional or
observation study

Article excluded
(n=79)

= Absence of prevalence rate (n=32)

= Deficient information to calculate the

95% CI (n=28)
= full-text article not found (n=3)

= Mix report of the prevalence of seat belt

Included ‘ [ Eligibility ‘ ‘ Screening ‘ leentiﬁcation

(n=68)

Article included in this meta-analysis

use among driver and passenger (n=16)

Fig. 1 PRISMA flowchart of the study selection process
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in Africa (17.43%, 2.29%), Asia (34.62%, 7.93%), and the
Middle East (31.53%, 9.24%) (P<0.001).

The prevalence of seat belt use was significantly higher
in female drivers [51.47% (95% CI: 48.62—54.48)] com-
pared to male drivers [38.27% (95% CI: 34.98-41.87)]
(P<0.001). In addition, the prevalence of seat belt use
among female front-seat passengers [33.09% (95% CI:
29.45-37.18)] and rear-seat passengers [18.27% (95% CI:
13.73-24.32)] was higher than among male front-seat
passengers [25.96% (95% CI: 20.18-33.38)] and rear-seat
passengers [15.55% (95% CI. 10.97-22.04)], although
this difference was not statistically significant (?=0.08,
P=0.48).

The drivers and front-seat passengers of SUVs (68.9%,
50.5%) and vans (70.39%, 19.83%) showed a higher preva-
lence of seat belt use compared to drivers and front-seat
passengers of other vehicle types. In contrast, drivers of
buses (21.84%) and minibuses (28.16%) and front-seat
passengers of minibuses (1.80%) and taxis (3.82%) dis-
played lower prevalence of seat belt use (P<0.001).

Furthermore, the highest prevalence of seat belt use
among drivers was in the morning [54.89% (95% CI:
46.85-64.32)], followed by in the afternoon/evenings
[50.78% (95% CI: 43.52-59.25)] and the night [46.59%
(95% CI. 31.49-68.91)], but the differences were not sta-
tistically significant (P=0.66). On the other hand, the
highest prevalence of seat belt use among front-seat
passengers was at night [51.3% (95% CI: 41.80-60.70)]
(P<0.001).

In addition, the highest prevalence of seat belt use
among drivers was observed on intercity roads [45.49%
(95% CI: 33.48-61.80)], while the lowest prevalence was
observed on side streets [29.68% (95% CI: 23.12-38.11)]
(P=0.04). Additionally, the highest prevalence of seat
belt use among front-seat passengers was also on inter-
city roads [16.98% (95% CI: 4.06-70.91)] (P=0.28)
(Table 2, Fig. 2).

Moreover, a subgroup analysis was performed between
the data obtained from national surveys and the findings
from observational studies. There was no evidence of
heterogeneity between the pooled prevalence of seat belt
use among drivers in observational studies [43.26% (95%
CI: 40.93-45.72)] and national surveys [42.35% (95% CI:
38.7-46.24)] (P=0.69).

4 Discussion

This study assessed the prevalence of seat belt use
among drivers, front-seat passengers, and rear-seat
passengers between 2000 and 2020. The results showed
that the prevalence of seat belt use among drivers was
not high (43.94%). Additionally, the study found that
rear-seat passengers (15.32%) are less likely to always
or more often wear seat belts compared to front-seat
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passengers (38.47%), which is consistent with the
results of other studies [67, 82, 83]. A survey of adults
also revealed that those who did not wear seat belts in
the back seat believed that the rear seat was safer than
the front seat and that seat belts were not necessary on
short trips [35].

This study showed that the prevalence of seat belt use
in the Asian, Mediterranean and Middle East, and Afri-
can regions was lower than in Europe and the Ameri-
cas, which may partially be attributed to the differences
in driving laws and regulations within countries in these
regions.

According to Word Health Organization’s previous
reporting, the African region has the highest traffic injury
death rates, while the European region has the lowest [2].
Other studies have also highlighted that the prevalence of
seat belt use is not high in low- and middle-income coun-
tries, and more than 90% of the world’s road fatalities
occur in these countries [7, 84].

The National Highway Traffic Safety Administration
(NHTSA) of the USA recommended that wearing a seat
belt is one of the safest choices that drivers and pas-
sengers can make on the road. It also asserted that the
national use rate was 90.4% in 2021, and that seat belts
saved an estimated 14,955 American lives in 2017 alone,
and they could have saved an additional 2549 people if
they had been wearing seat belts [85].

It has been demonstrated that in 2013, almost 85,000
people died from road traffic injuries in the WHO Euro-
pean Region. In this region, 95% of the population is
governed by comprehensive traffic laws which are in
line with best practices for seat belts. Additionally, in
36 European countries, the median reported usage of
seat belts among front-seat occupants was 86%, and the
median proportion of rear seat-belt use was 65% [86].

This study also found that the prevalence of seat belt
use in women drivers and passengers was significantly
higher than in men. This pattern has been observed
in other studies [87—89], which may be due to women
being more conservative drivers and more likely to fol-
low driving laws. Previous studies have also reported
more traffic violations among men than women [90],
which explains why men are more likely to be injured in
traffic accidents [23].

This study observed a significant relationship between
the type of vehicle and seat belt use among drivers and
passengers. SUV drivers and passengers were more likely
to wear seat belts than drivers and passengers of other
vehicles, which is consistent with a study conducted in
the USA [91]. This difference could be due to various fac-
tors, including SUV drivers and passengers exhibiting
healthier behaviors due to their higher socioeconomic
status [92, 93].
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Srt;d}' prevalence (95% CI)
Region Europe i —— 33(38.25,73.26)
Asia - “35(3444 41.61)
Africa S E— 2.76 (25.44, 71.88)
Mediterranean & Middle East - 38.17 (3425, 42.55)
Americas - 3157 (4734, 33.93)
Sex Male - 38.27(34.98, 41.87)
Female - 51.47 (48.62, 54.48)
Vehicle Car | —— 38.06(53.32,63.23)
SUV — 68.90 (62.90, ,54.)
Taxi — 4729 (38.71, 57.76)
Minibus - | 28.16 (19.07, 41.56)
Bus —_— 21.84(15.22,3135)
Van S 7039 (55.77,8 S)
Pickup — 52.91 (46.86, 39.73)
Truck —_— 2827(21.13,37.84)
Time Moring i 54.89 (46.85, 64.32)
Afteroon/evening -— 50.78 (4352, 59.25)
Night —— 46.59 (31.49, 63.91)
Road Main street i 42,84 (34.14, 53.75)
Side street - 29.68 (23.12, 38.11)
Intercity road —q— 45.49 (33.43, 61.80)
Pooled Overall (I-squared = 92.6%, p=0.000) - 43.94 (42.23,45.73)
R

Fig. 2 Sensitivity analysis of the prevalence of seat belt usage among drivers

On the other hand, drivers and passengers of public
vehicles (buses, minibuses, and taxis) tend to wear seat
belts less frequently. In many countries, public transport
makes frequent stops, and drivers are sometimes forced
to disembark at many stations to meet passengers’ needs,
making it uncomfortable for them to wear seat belts.
Other studies have also shown that seat belt use is less
common in public transport due to the frequent stops
[71, 94].

Previous studies have shown a statistically significant
relationship between seat belt use and the time of day
[37, 95, 96]. In many countries, officers are usually pre-
sent to monitor the roads at any time of day, and drivers
familiar with the regulations tend to use seat belts as a
precaution. In agreement, this study found that drivers
wore seat belts more frequently during the day than at
night, although this difference was not statistically sig-
nificant. This study also showed that drivers were more

likely to use seat belts while driving on intercity roads
than on the main and side streets in the city. This find-
ing may be attributed to the greater presence of traffic
police and the higher number of traffic cameras on inter-
city roads. Moreover, a study in Nigeria has shown that
seat belt use is more common on interurban roads than
on rural roads [97].

4.1 limitations

Finally, there were limitations to this study that should be
taken into consideration when interpreting the results.
The first limitation was the different methods used to
measure seat belt usage across different studies. The sec-
ond limitation was the unequal number of studies con-
ducted in the five geographical regions, as well as the use
of different sampling methods, which could be a contrib-
uting source to the variation in the prevalence of seat belt
use across these regions. The third limitation was the lack
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of information on seat belt use by time and road type in
some studies.

4.2 Conclusion

This meta-analysis showed that, in general, the preva-
lence of seat belt use among drivers and car passengers
is not high. Seat belt use was found to be lower in Asia,
the Mediterranean and Middle East, and Africa com-
pared to Europe and the Americas. We also found that
women wore seat belts significantly more than men. Fur-
thermore, seat belt use among drivers and passengers of
public transportation (buses, minibuses, taxis) was lower
than in other vehicles. Therefore, it is necessary to design
and implement well-structured targeted interventional
programs, such as developing training campaigns about
the benefits of seat belt use among these vulnerable pop-
ulations, especially in Asia, the Mediterranean and Mid-
dle East, and Africa. Additionally, we recommend further
research be conducted to explore the factors that affect
drivers’ and passengers’ attitudes and knowledge about
seat belt use.
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