
Injury 53 (2022) 2478–2484 

Contents lists available at ScienceDirect 

Injury 

journal homepage: www.elsevier.com/locate/injury 

10 city analysis of child passenger helmet use 

Hasan S. Merali a , b , Sachalee C. Campbell b , Haruhiko Inada 

b , Andres I. Vecino-Ortiz 

b , 
Abdulgafoor M. Bachani b , ∗

a Department of Pediatrics, McMaster Children’s Hospital, Master University, 1280 Main St W., Hamilton, ON, Canada L8S 4K1 
b Johns Hopkins International Injury Research Unit, Health Systems Program, Department of International Health, Johns Hopkins Bloomberg School of Public 

Health, 615 North Wolfe Street, Suite E8132, Baltimore, MD 21205, United States 

a r t i c l e i n f o 

Article history: 

Accepted 22 March 2022 

Keywords: 

Road traffic injuries 

Helmet wearing 

Low- and middle-income countries 

Road safety 

Motorcycle 

Passenger 

Pediatric 

a b s t r a c t 

Introduction: Road traffic injuries are the leading cause of death in children over age five. Most of these 

deaths occur in low- and middle-income countries. Vulnerable road users, such as motorcyclists and their 

passengers, are at higher risk. Helmets have significantly decreased morbidity and mortality for motor- 

cyclists; however, they are often unused. The second phase of the Bloomberg Philanthropies Initiative for 

Global Road Safety was launched in 2015 to improve road safety in 10 cities. This study focuses on child 

passenger helmet use data from that study to understand the prevalence of helmet use and factors that 

are associated with helmet use. 

Methods: The 10 cities selected were Accra, Addis Ababa, Bandung, Bangkok, Bogota, Fortaleza, Ho Chi 

Minh City, Mumbai, Sao Paulo, and Shanghai. Eight rounds of roadside observational data were collected 

from February 2015 to April 2019. Observers noted correct child motorcycle passenger helmet use and 

other site observations including weather patterns, traffic volume, and road surface conditions. A multi- 

variable Poisson regression model was used to examine correct helmet use trends over time. A multivari- 

able logistic regression model was fitted for correct child passenger helmet use in all cities controlling 

for weather, observation time, number of passengers, and driver’s correct helmet use. 

Results: This dataset contained 99,846 motorcycle child passenger observations across the 10 cities. The 

highest prevalence of correct child passenger helmet use was in Sao Paulo at 97.33%. Six cities had un- 

der 25% correct helmet use for child passengers. Examining helmet use over time, only five cities had 

a significant increase, four cities had no change, and Ho Chi Minh City demonstrated a decrease. In the 

multivariable regression model, child passengers had higher odds of wearing helmets in adverse weather 

conditions, early mornings, if the driver wore a helmet, and if there were fewer passengers. 

Conclusions: The prevalence of correct child passenger helmet utilization shows large variation globally 

and is concerningly low overall. Enhanced enforcement in combination with media campaigns may have 

contributed to increasing helmet use prevalence over time. Further research is needed to understand 

reasons for low child passenger helmet use in most cities. 

© 2022 Elsevier Ltd. All rights reserved. 
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Road traffic injuries (RTI) are a growing and serious public 

ealth problem for children worldwide. RTI is the leading cause of 

eath in children over 5 years of age [1] . The worldwide distribu- 

ion of these deaths is not equal, with 90% of road traffic deaths 
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ccurring in low- and middle-income countries (LMICs) [2] . The 

eath rate is three times higher in low-income countries compared 

o high-income countries. To achieve the Stockholm Declaration of 

alving the number of road traffic deaths by 2030 and Sustainable 

evelopment Goal 11.2 to provide safe transport systems, particu- 

arly for vulnerable individuals, drastic action needs to be taken in 

MICs [ 1 , 3 ]. 

The most vulnerable road users are pedestrians, cyclists, and 

rivers and passengers of two- and three-wheeled motorcycles. 

ore than half of all road traffic deaths occur in this population 

1] . For motorcyclists, road traffic deaths are an increasing prob- 

em as the number of two- and three-wheeled motorcycles in- 

reases on the world’s roads annually. In several countries, mo- 

https://doi.org/10.1016/j.injury.2022.03.038
http://www.ScienceDirect.com
http://www.elsevier.com/locate/injury
http://crossmark.crossref.org/dialog/?doi=10.1016/j.injury.2022.03.038&domain=pdf
mailto:meralih@mcmaster.ca
mailto:scampb60@jh.edu
mailto:hinada1@jhu.edu
mailto:abachani@jhu.edu
https://doi.org/10.1016/j.injury.2022.03.038


H.S. Merali, S.C. Campbell, H. Inada et al. Injury 53 (2022) 2478–2484 

t

d

f

r

r

c

p

s

f

p

p

i

i

l

e

s

h  

a  

t

p

f

o

o

s

F

T

f

t

p

o

1

c

w

m

M

S

1

t

t

p

i

p

a

f

a

t

t

f

w

t

t

w

m

c

t

fl

t

t

w

c

c

c

i  

s

h

w

p

t

s

f

i

S

t

a

d

c

s

n

s

t

f

d

s

t

i

u

a

c

p

r

u

w

o

c

o

v

d

a

1

t

h

t

f

p

(

E

B

U

v

R

o

t

orcycles make up the majority of all national vehicles [1] . To re- 

uce deaths for motorcyclists and passengers, the single most ef- 

ective way is to increase proper helmet use, as most deaths are 

elated to head injuries [4] . Proper helmet use has been shown to 

educe the risk of fatal injuries by 42% [5] . Unfortunately, in 175 

ountries surveyed by the WHO, only 49 have laws that meet best 

ractice criteria, which include laws pertaining to drivers and pas- 

engers, all road and engine types, specifying helmets need to be 

astened, and helmet standards [1] . To again demonstrate the dis- 

arity with low-income countries, only 6% of countries with best 

ractice laws are low-income countries [1] . Reduced helmet wear- 

ng in children compared to adults is a serious issue demonstrated 

n multiple studies [6–8] . 

Increasing helmet use is challenging and it is clear from the 

iterature that a comprehensive strategy that includes legislation, 

nforcement, and media campaigns is needed for significant and 

ustained changes [ 9 , 10 ]. Furthermore, minimum age requirements 

ave also been advocated for [ 11 , 12 ], as well as improving afford-

bility of helmets [12] . One of the first steps to advocate for na-

ional change is to raise awareness about the issue and show com- 

arisons. In 2007, Bloomberg Philanthropies launched the Initiative 

or Global Road Safety (BIGRS). This was an international collab- 

ration with the goal of improving road safety. The second phase 

f the project, which started in 2015, focused on addressing road 

afety in 10 cities: Accra, Addis Ababa, Bandung, Bangkok, Bogota, 

ortaleza, Ho Chi Minh City, Mumbai, Sao Paulo, and Shanghai. 

his multifaceted project included enforcement strengthening, in- 

rastructure improvements, policy development and implementa- 

ion support, and promotion of road safety best practices [7] . The 

urpose of this study is multifold. First, we want to examine the 

verall prevalence of child passenger helmet use in each of the 

0 cities. Second, we want to explore how this prevalence has 

hanged over time during the four-year study period. Finally, we 

ill investigate factors associated with correct child passenger hel- 

et use in the dataset. 

ethods 

tudy design 

A standardized protocol was used for helmet observations in all 

0 cities. Data was collected in eight rounds from February 2015 

o April 2019. To obtain a representative sample of local traffic pat- 

erns, six observational sites were selected using a systematic sam- 

ling approach in each city, which included urban divisions (typ- 

cally paved/tarmac), peri–urban divisions (may be paved or un- 

aved), and city administrative divisions. All locations chosen were 

t junctions or intersections and met the following criteria: a) safe 

or the observer, b) a location where the observers may be located 

t an elevation that was higher than or equal height of the mo- 

orcycle, and c) a location where the local population, rather than 

ourists, are likely to be observed. 

During each round, each site recorded observations for three 

ull days. These three days consisted of two weekdays and one 

eekend day. Where resources were available, a fourth observa- 

ion day was added. Each day consisted of observations from 06:30 

o 19:30, broken down into 90-minute times where motorcycles 

ere recorded. Only motorcycles and scooters were included, while 

opeds and e-bikes were excluded. Two trained field workers 

ompleted each observation period with one person observing and 

he other recording. Traffic was only recorded in one direction of 

ow to minimize double counting and improve accuracy in high 

raffic areas. If there were two motorcycles passing the observer at 

he same time, they were instructed to record the motorcycle that 

as closest to the curb and observer. Each field worker underwent 
2479 
omprehensive training and practice prior to field work and had 

lose supervision to ensure the quality of the data. 

Field workers visually estimated the age and sex of each motor- 

ycle driver and passenger. A child was defined as a person appear- 

ng to be under 18 years of age. For the specific type of helmet, ob-

ervers made a distinction between full-face helmets, non-full-face 

elmets, and cap helmets. They also noted whether the helmet 

as strapped or unstrapped. Site observations included weather 

atterns, traffic volume, and road surface conditions. This observa- 

ional methodology has been previously used in other road safety 

tudies [ 7 , 13–17 ]. 

Correct helmet use was defined as a child wearing either a full- 

ace or non-full-face helmet that was strapped. A cap helmet, even 

f strapped, was not classified as correct helmet use. See Fig. 1 . 

tatistical analysis 

The data for this study was analyzed using StataMP 16 and 

he outcome of interest was the prevalence of correct helmet use 

mong child passengers [18] . First, exploratory data analysis was 

one to identify trends in helmet use among passengers in the 10 

ities, with special attention given to helmet use among child pas- 

engers in each city across the eight rounds of data collection. Of 

ote, child passenger observations were excluded if the helmet use 

tatus or the type of helmet used were missing. The characteris- 

ics of the child passengers were established through tabulations 

ocusing on the following factors: correct helmet use, whether the 

river of the motorcycle wore a helmet, the total number of pas- 

engers and the total number of children on the motorcycle, and 

he day and time of the observation. Tabulations were also used to 

dentify the prevalence (by round and overall) of a lack of helmet 

se, strapped or unstrapped, cap helmets, and correct helmet use 

mong child passengers in each city. The overall prevalence in each 

ity has been presented in this paper for ease of interpretation and 

resentation of the data. 

Next, the data for each city was examined using robust Poisson 

egression [19] models to assess changes in child passenger helmet 

se over time. Bivariable and multivariable analyses were used, 

ith the bivariable analyses examining the prevalence of the use 

f correct child passenger helmet across the eight rounds for each 

ity and the multivariable analyses including the added variables 

f weather and observation time. For the initial analyses, each 

ariable was categorical. Correct child passenger helmet use was 

ichotomous, while round was established as a continuous vari- 

ble. The observation time was categorized as 06:30–09:59, 10:00–

2:59, 13:00–15:59 and 16:00–19:30. The Poisson goodness-of-fit 

est was used to confirm the appropriateness of the models. 

To assess factors associated with child passenger motorcycle 

elmet use, a multivariable logistic regression model was fitted for 

he correct child passenger helmet use in all cities. We controlled 

or weather (categorical), observation time (categorical), number of 

assengers (continuous), and the driver’s use of a correct helmet 

categorical). 

thics approval 

This study received approval from the Institutional Review 

oard at the Johns Hopkins Bloomberg School of Public Health, 

SA. All local partners in each city also received Institutional Re- 

iew Board approval. 

esults 

Over four years from February 2015 to April 2019, we recorded 

bservations for a total of 2,121,516 unique motorcycle observa- 

ions across 10 cities and eight rounds of data collection. The ma- 
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Fig. 1. Helmet use definition 
∗A standard helmet is defined as a full-face or non-full-face helmet. 

Table 1 

Features of all passengers observed. 

City (n) ∗ Overall passenger correct helmet use [%] (n) ∗∗ Percent of passengers that were children [%] (n) ∗∗∗

Accra (47,606) 32.06 (15,258) 2.18 (1040) 

Addis Ababa (10,984) 5.56 (610) 4.36 (479) 

Bandung (134,196) 45.56 (61,078) 28.54 (38,042) 

Bangkok (124,318) 22.62 (28,014) 15.65 (19,268) 

Bogota (24,063) 84.93 (20,355) 5.95 (1428) 

Fortaleza (67,891) 82.26 (55,749) 4.35 (2948) 

Ho Chi Minh City (81,460) 49.05 (39,929) 24.25 (19,722) 

Mumbai (106,418) 0.41 (438) 12.52 (13,249) 

Sao Paulo (8532) 98.01 (8362) 3.52 (300) 

Shanghai (12,439) 2.91 (362) 30.49 (3786) 

∗n = total number of passengers observed in each city. 
∗∗Total n: 616,795 (excludes 1112 individuals with missing data on correct helmet use). 
∗∗∗Total n: 614,977 (excludes 2930 individuals with missing data on age). 

Table 2 

Characteristics of 99,846 child passengers. 

Variable Correct helmet use 

Overall,% 19.83 

Driver of motorcycle wearing helmet,% 

Yes 30.25 

No 6.08 

Total children on each motorcycle,% 

One child 22.04 

Two or more children 12.07 

Day of week,% 

Sunday 16.44 

Monday 24.80 

Tuesday 21.37 

Wednesday 17.96 

Thursday 16.14 

Friday 14.20 

Saturday 28.55 

Time of day,% 

06:30–9:59 21.01 

10:00–12:59 17.14 

13:00–15:59 21.09 

16:00–19:30 19.42 
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ority of these motorcycles (1,548,678) had drivers only. The re- 

aining 572,838 motorcycles had at least one passenger and, of 

hese, 88,843 had at least one child passenger. In total we observed 
2480 
00,262 child passengers and, after excluding 416 child passenger 

bservations due to missing data, the final dataset included 99,846 

otorcycle child passengers. See Fig. 2 . The mean number of child 

assengers on the motorcycles included in the final dataset was 

.31 (SD 0.55). 

For all 616,795 passengers, including both adults and children, 

he prevalence of correct passenger helmet use ranged from 0.41% 

n Mumbai to 98.01% in Sao Paulo. The percentage of the passen- 

ers that were children ranged from 2.18% in Accra to 30.49% in 

hanghai. See Table 1 . 

The overall percentage of correct helmet use among the 99,846 

hild passengers across all cities was low, at 19.83%. Correct helmet 

se was higher, 30.25%, if the driver was wearing a helmet, com- 

ared to 6.08% if the driver was not wearing a helmet. Correct hel- 

et use was also higher with one child passenger compared to two 

r more, on certain days of the week, and at certain time periods 

uring the day. See Table 2 . Among the 10 cities, there was wide

ariation in child passenger helmet use. The prevalence of child 

assengers not wearing a helmet was highest in Mumbai (99.46%), 

hanghai (98.20%), and Addis Ababa (91.02%), and lowest in Bo- 

ota (2.73%) and Sao Paulo (0.33%). Cap helmet use was highest in 

angkok (10.11%). Sao Paulo had the highest prevalence of correct 

hild passenger helmet use (97.33%), and Mumbai had the lowest 

0.33%). Six of the 10 cities in this analysis had less than 25% cor- 
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Fig. 2. flowchart of child passenger selection. 

Table 3 

Overall prevalence of child passenger helmet use in 10 cities. 

City (n) 

Prevalence no helmet 

[%] (n) 

Prevalence strapped 

helmet use [%] (n) 

Prevalence unstrapped 

helmets [%] (n) 

Prevalence cap helmet 

use [%] (n) 

Correct helmet use [%] 

(n) 

Accra (1039) 77.96 (810) 20.31 (211) 1.73 (18) 3.08 (32) 17.13 (178) 

Addis Ababa (479) 91.02 (436) 5.01 (24) 3.97 (19) 2.51 (12) 4.18 (20) 

Bandung (38,010) 71.32 (27,108) 20.81 (7909) 7.87 (2993) 0.57 (217) 20.32 (7724) 

Bangkok (19,086) 83.49 (15,935) 15.84 (3023) 0.67 (128) 10.11 (1929) 6.01 (1147) 

Bogota (1426) 2.73 (39) 81.63 (1164) 15.64 (223) 1.26 (18) 80.58 (1149) 

Fortaleza (2931) 20.98 (615) 63.66 (1866) 15.35 (450) 0.38 (11) 63.39 (1858) 

Ho Chi Minh City 

(19,633) 

47.46 (9318) 39.62 (7779) 12.92 (2536) 4.56 (895) 37.32 (7328) 

Mumbai (13,156) 99.46 (13,085) 0.43 (56) 0.11 (15) 0.08 (10) 0.33 (43) 

Sao Paulo (300) 0.33 (1) 98.00 (294) 1.67 (5) 0.67 (2) 97.33 (292) 

Shanghai (3786) 98.20 (3718) 1.77 (67) 0.03 (1) 0.21 (8) 1.56 (59) 

Total n: 99,846. 
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ect helmet use for child passengers, including Accra, Addis Ababa, 

andung, Bangkok, Mumbai, and Shanghai. See Table 3 . 

Four of the 10 cities did not demonstrate changes in correct 

hild passenger helmet use over time. In the Poisson regression, no 

ignificant change in child passenger helmet use was observed in 

ccra, Bogota, Sao Paulo, or Shanghai during the study period. Hel- 

et use significantly increased in Addis Ababa, Bandung, Bangkok, 

ortaleza, and Mumbai, while in Ho Chi Minh City, a significant 

ecrease was observed. See Table 4 . In the multivariable logistic 
2481 
egression model, child passengers had higher odds of wearing a 

elmet in light or heavy rain and fog compared to dry conditions. 

ompared to the earliest time of day, between 06:30 and 10:00, 

hild passengers were significantly less likely to have correct hel- 

et use around midday. With an increasing number of passengers 

n a motorcycle, child passengers were also less likely to be wear- 

ng a helmet correctly. Most significantly, children had an odds ra- 

io of 7.477 for correct helmet use if the driver was also wearing a 

elmet. See Table 5 . 
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Table 4 

Prevalence ratio of correct helmet use among child passengers in each city 

per round (Total n = 99,846). 

City 

Prevalence Ratio (SE) 

Bivariate Multivariable 

Accra ( n = 1039) 0.981 (0.030) 1.003 (0.032) 

Addis Ababa ( n = 479) 1.318 ∗∗ (0. 131) 1.308 ∗∗ (0.129) 

Bandung ( n = 38,010) 1.043 ∗∗∗ (0.006) 1.043 ∗∗∗ (0.006) 

Bangkok ( n = 19,086) 1.045 ∗∗ (0.017) 1.049 ∗∗ (0.017) 

Bogota ( n = 1426) 1.003 (0.006) 1.005 (0.006) 

Fortaleza ( n = 2931) 1.055 ∗∗∗ (0.006) 1.054 ∗∗∗ (0.006) 

Ho Chi Minh City ( n = 19,633) 0.890 ∗∗∗ (0.005) 0.888 ∗∗∗ (0.005) 

Mumbai ( n = 13,156) 1.159 ∗∗ (0.077) 1.182 ∗∗ (0.079) 

Sao Paulo ( n = 300) 0.993 (0.005) 0.994 (0.005) 

Shanghai ( n = 3786) 1.00 (0.059) 1.101 (0.090) 

Multivariable models controlled for weather and observation start time. 

As a result of collinearity, weather was omitted for Bangkok and Shanghai. 
∗P < 0.1; ∗∗P < 0.05; ∗∗∗ , P < 0.001. 

Table 5 

Results of multivariable logistic regression 

model for correct child passenger helmet use in 

all cities (Total n = 99,846). 

Variable OR (SE) 

Weather condition 

Dry/no rain Ref 

Light rain 1.424 ∗∗∗ (0.060) 

Heavy rain 1.291 ∗∗∗ (0.083) 

Fog 1.277 ∗ (0.172) 

Other 0.456 (0.221) 

Observation start time 

6:30 AM- < 10 AM Ref 

10AM - < 1PM 0.841 ∗∗∗ (0.020) 

1 PM - < 4PM 0.992 (0.023) 

4 PM-7:30PM 0.975 (0 0.023) 

No. of passengers 0.376 ∗∗∗ (0.006) 

Correct driver helmet 7.477 ∗∗∗ (0.169) 

∗P < 0.1; ∗∗P < 0.05; ∗∗∗ , P < 0.001. 
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To our knowledge, this is the largest study of child passen- 

er helmet use to date, encompassing four years of data collec- 

ion across 10 cities in nine countries. The prevalence of correct 

elmet utilization shows large variation and is concerningly low 

verall at 19.83%. What is even more concerning is that only five 

ities demonstrated an increase in child passenger helmet use over 

ime, while four cities showed no change and Ho Chi Minh City 

howed a decrease. A decrease in child passenger helmet use has 

lso been demonstrated previously in a different region of Viet- 

am [17] . These results suggest that a much greater effort in leg- 

slation, enforcement, and educational campaigns are needed to 

rotect children, especially in areas with no improvement. Lessons 

earned from cities with a high prevalence of child passenger hel- 

et use may also be helpful. 

During the study period, several road traffic safety interventions 

ere initiated at various time periods in each of the 10 cities, but 

ot all were related to helmet use. It is possible that these in- 

erventions contributed to improved child passenger helmet use. 

ine of the ten cities had some type of new helmet use interven- 

ion. The only city that did not was Sao Paulo, which has regular 

nforcement and the highest prevalence of correct child passen- 

er helmet use. Of the nine cities that implemented a helmet re- 

ated road safety intervention, six had enhanced enforcement (Ac- 

ra, Addis Ababa, Bandung, Bogota, Fortaleza, Mumbai) and seven 

ad media campaigns (Bandung, Bangkok, Bogota, Fortaleza, Ho 

hi Minh City, Mumbai, Shanghai). Three of the four cities that 

ad both enhanced enforcement and media campaigns (Bandung, 

ortaleza, Mumbai) demonstrated increased child passenger hel- 
2482 
et use over the study period. The fourth city, Bogota, already 

ad relatively high child passenger helmet use and did not show a 

ecrease. These interventions highlight the importance of a multi- 

ronged, ongoing approach to improve child passenger helmet use. 

Multiple studies from both HICs and LMICs have shown the 

evastating impact that helmet non-use has on children [ 1 , 20–22 ]. 

espite this, helmet use remains unacceptably low in many LMICs 

nd many countries still do not meet WHO best practice guide- 

ines for helmet legislation. In our study, only five of nine countries 

et these standards. Four countries, Ethiopia, Indonesia, Colombia, 

nd China, did not require helmets to be fastened during the study 

eriod. In addition, in Ethiopia, helmet legislation does not spec- 

fy or refer to a standard [1] . Although progress has been slow, 

t is promising that countries are improving their helmet laws. In 

olombia, for example, it is now the law that all motorcycle riders 

ave strapped full face helmets as of 2021. Broad legislation en- 

ompassing child passengers is an important first step in ensuring 

he protection of children. A recent systematic review including ar- 

icles from both HICs and LMICs found that helmet legislation was 

ssociated with decreased road traffic-related injuries and fatali- 

ies among motorcyclists [23] . Excess injuries and deaths due to 

ack of helmet laws have also been shown to increase health care 

osts [24] , and motorcycle helmet use saves disability-adjusted life 

ears (DALYs) [25] . It is estimated in Vietnam that a comprehen- 

ive helmet policy would save $11,0 0 0 per death averted and $830 

er non-fatal injury averted [26] . Legislation alone, however, does 

ot consistently ensure increased helmet use, especially in LMICs 

 27 , 28 ], likely due to other factors such as enforcement and public

nowledge. 

Helmet use enforcement is critical to the uptake of helmet use 

ut challenging to measure. The 2018 WHO Global Status Report 

n Road Safety utilized a 10-point rating system where countries 

ould report their enforcement. Of the countries in our study, 

thiopia rated their enforcement the lowest at 2/10, while Indone- 

ia rated their enforcement the highest at 9/10. Of note, Bandung, 

ndonesia had a correct child passenger helmet utilization rate of 

ess than 20%, highlighting the difficulty of enforcement measure- 

ent. Despite the challenges, it is critical that the countries focus 

n enforcement of helmet laws as this has been shown to increase 

elmet use in several LMICs including Vietnam and Uganda [29] . 

hild passengers have also been shown to have increased odds of 

elmet use if adult drivers are wearing helmets [ 15 , 30 ]. While en-

orcement is improved, it is critical to focus on vulnerable road 

sers such as child passengers, as adults have shown greater in- 

rease in helmet use than children with increased enforcement in 

hailand [31] . Experience from the Global Helmet Vaccine Initia- 

ive has shown that programs targeting at-risk motorcyclists such 

s child passengers can result in the public support needed for 

ecision-makers to act [29] . Nhan et al. demonstrated that targeted 

ublic awareness, enhanced enforcement and capacity building to 

upport government departments can result in a sustained increase 

n child passenger helmet use [32] . 

The literature shows that drivers consistently wear helmets 

t substantially higher rates than adult and child passengers [ 6–

 , 22 , 27 , 30 , 33–37 ]. Roadside surveys in Cambodia and Kenya noted

hat the primary reason for helmet use among drivers was that 

hey understood the life-saving potential of a helmet [ 27 , 28 , 35 ].

hen asked about child passenger use, drivers in multiple coun- 

ries reported that the main reason to not secure a helmet on 

heir children was that they were “too young” or there was no 

eed [ 8 , 17 , 36 , 38 ]. This is a dangerous misconception as it has been

hown that younger children are more likely to suffer head injuries 

hen injured as motorcycle passengers [ 11 , 22 ], and that, for chil- 

ren under 16, a head injury is more likely to result in a fatality 

ompared to other injuries [39] . Another myth is that helmets can 

ause neck injuries in young children [17] , which is not true [12] .
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n Bogota, it is illegal to transport any child under the age of 10 on

 motorcycle. This could be a reason why Bogota has a relatively 

igh child passenger helmet use rate compared to other cities, as 

arents would not have these misconceptions about older children. 

Another issue is that of non-standard helmets, which are 

nown to have widespread use in LMICs [40] , despite the fact that 

here are international guidelines and standards [12] . In our study, 

hese substandard helmets were identified as “cap” helmets, but 

t is certainly possible that other helmets observed did not meet 

afety standards. In Ethiopia, for example, there is no standard re- 

erred to in the legislation [1] , and not every LMIC has specific 

egislation to prohibit the sale of non-standard helmets [40] . The 

educed cost of non-standard helmets was the most significant 

eason for their use [40] , but, importantly, cost should not com- 

romise quality [12] . Substandard use of child helmets has been 

hown to be as high as 13.7% in regions in Vietnam [17] . In line

ith the use of substandard helmets, some motorcyclists may not 

ave helmets at all for their children. In studies from Cambodia [35] 

nd Kenya [27] , the majority of motorcycle drivers did report own- 

ng a helmet, but in one study from China, 70% of parents did not 

ave a helmet for their child [38] . These studies underscore the 

eed for low-cost, age-appropriate, standardized helmets to ensure 

hildren are protected. 

This study has several limitations common to roadside obser- 

ational studies. First, the age of the passengers was based on a 

ubjective assessment made by assessors and it is possible they 

ver- or underestimated the true child population. Second, it was 

ot possible to accurately determine if the helmet worn met any 

ype of safety standard, although we were able to identify cap hel- 

ets as clearly substandard. Third, observation locations and data 

ollection time periods had to be selected with consideration for 

he safety of observers, so it is possible that there were important 

ime or location data points that were missed. 

onclusion 

This study represents the largest multi-country dataset of child 

assenger helmet use from 10 cities over a period of four years. 

verall, the helmet use rate is unacceptably low in nearly all the 

ities, with the exception of Sao Paulo and Bogota. In cities without 

igh child passenger helmet use, the combination of enhanced en- 

orcement and media campaigns may have contributed to increas- 

ng helmet use prevalence over the study period. Future research 

hould look specifically at underlying reasons for low helmet use 

n children to understand parental knowledge, attitudes, and prac- 

ices. There is also a need to assess the availability of standardized, 

ge-appropriate helmets, and any policy gaps that may exist. 
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