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BACKGROUND: Motor vehicle crash (MVC) related injury has been identified as a major public
health concern. Child restrain (CR) seat belts can minimize the mortality and morbidity from MVC.
The use for seat belts is substantially low in developing countries like Pakistan even though its use
has been shown to decrease morbidity and mortality by a significant extent.
METHODS: This was a case control study with cases from the general population (GP) and
controls from the Aga Khan University (AKU) employees in a 3:1 ratio. The study questionnaire was
based on parameters like gender, education level, awareness and presence of CR and also assessed
the frequency of usage, reasons for not using CR and the source of knowledge regarding CR use.
RESULTS: Out of 848 respondents, 212 were from AKU and 636 were from the GP. 96.7% from
AKU had at least a bachelor's degree while less than half (42.6%) of those from the GP were graduate
or above (P<0.001). A statistically significant difference was found between the two groups with drivers
from AKU being generally more aware about CR and its use. 81.1% of the group from AKU compared
to 59.7% from the general population were found to be aware of child restraint use (P<0.001). Media
(40.6%) was found to be the most common source of information amongst the AKU employees.
CONCLUSION: Most motor vehicle related injuries in children can be prevented or their
severity may be reduced by the use of appropriate child restraint seat belts.
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INTRODUCTION
Injury has been recognized as a major public health
concern in today's world and motor vehicles continue to
claim a huge number of children's lives annually. Most of
these unintentional injuries occur in developing countries,
with South East Asia being a major contributor.[1] Injury
related deaths are estimated to rise from 5.1 million to
8.4 million by 2030 and will be the third major cause of
disability adjusted life years (DALYs) by then.[2]
Road traffic injury (RTI) is the most important cause
of unintentional injury related mortality and morbidity
in children between 1 to 14 years of age in high income
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countries (HIC) and has been shown to be responsible
for 23% of deaths in this age group.[3] In the USA, there
were 1 538 deaths in children less than 14 years with
motor vehicle crashes (MVC) in 2009.[4]
A rising trend of RTI related morbidity and mortality
has also been observed in low and middle income countries
(LMIC), with a 600% rise in Mexico, 450% increase in
Thailand, 250% in Venezuela and 210% in Chile,[5,6] while
in South East Asia, there was 231 000 MVC related deaths
during 2008, and would be expected to raise to 500 000
(with 117% rise) in children under 14 year age.[2]
According to Hertz et al[7] and Rice et al,[8] the use
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of child restrain (CR) can minimize the mortality and
morbidity associated with motor vehicle injuries by
71% and 73% in infants and 59% and 76% in toddlers
respectively. In South Korea, the use of CR brought about
a decline in mortality from 809 to 202 during 1995 to
2007 and in the USA, CR accounted for a 71% reduction
in motor vehicle associated deaths in children.[9–12]
The use of child restraint and seat belts is highly
popular in developed countries like Australia (92%) and
Canada (91%).[11] However, in low income countries the
rates are relatively low, with data from Mexico and Nigeria
reporting a 17.4% and 18.6% usage respectively.[12] On the
contrary, in developed countries of Asia, the rates are still
lower compared to the Western world. Research has found
CR usage in South Korea and Japan to be 22.4% and 47%
respectively.
Pakistan with only 18 vehicles (cars)/1 000
population,[13,14] belongs to LMIC (with GDP of $ 243.6
billion in 2014), with total population of >185 million,
while 64 million (34.5%) children below 14 years.[13]
The country's expenditure on the health sector accounts
for only 2.5% of total GDP.[15] The total number of car
accidents in 2010 was reported to be 9 747 with more than
5 000 deaths and more than 11 000 injuries.[16] As far as
motor vehicle related injuries in children are concerned,
previous studies from Pakistan have shown that MV
related injury was the commonest cause of all pediatric
injuries (80%),[17] though most MVC injuries were under
reported or missed. Despite such a high rate of mortality
associated with motor vehicles, CR use was observed
to be 29%. [18] This study was conducted amongst the
well educated population of the country where traffic
safety rules are circulated from time to time and we
hypothesize that learned and educated population of the
study center are more aware of the safetyness of child
restrain seat belts. The objective of this study was to
determine the rate of CR usage in both the educated and
uneducated population of the country. We also tried to
assess the attitude of Pakistani drivers towards the use of
CR and the factors that promote or limit CR usage. This
study will provide the background for launching policy
initiatives in Pakistan and will contribute to increasing
the awareness of the masses with regards to safety
measures and their role in injury control and prevention.

METHODS
This was a case control study with controls from
the Aga Khan University and cases from the general
population (GP) in a 1:3 ratio. The controls were AKU
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employees who were assumed to be more educated and
aware of CR usage. The data collection was done from
2009 to 2010.
After institutional approval, data was collected
from all five districts of Karachi. A questionnaire was
developed and tested. It consisted of parameters like
gender, education, awareness, presence and frequency of
usage of CR and seat belts (SB), number of children in
the family, attitudes towards CR usage and reasons for
not using it. Data collectors were trained by the PI. After
taking informed consent, the data collectors explained the
participants the purpose of the study and the difference
between adult seat belts and CR. The questionnaire
was made in both English and Urdu language and was
distributed amongst parents/drivers of both genders and
all ethnic and socioeconomic groups who drove with
children under 14 years of age. Drivers who owned
vehicles other than cars and those without children in the
family were excluded.
The controls were educated volunteers from the
Aga Khan University who were requested to fill out the
questionnaire while for the cases, data was collected from
drivers at shopping malls, cinemas, restaurants, highways
and offices. A total of 1 046 drivers were approached out
of which 848 (81%) responded. The study population
was heterogeneous with respect to education, ethnicity
and socioeconomic background.

Questionnaire
We used a 36-item data collection tool which
was pretested and translated into Urdu for better
understanding of the participants. The questionnaire
consisted of close ended questions that were used
to gather information regarding the participants'
demographic details, occupation and economic status,
number of children, awareness regarding CR and SB,
availability and usage of CR and the reasons behind nonusage. The questionnaire also inquired the type of SB
and CR that the participants were using, validity of the
drivers' license and parental knowledge and awareness
about CR usage. The source of awareness about the
use of CR was also determined. Any misfortunate
incident involving children that might have altered the
parents' practices and their attitude towards CR usage
was determined. Outcome variables were calculated
by scoring together 3 items comprising of questions
on frequency and importance of usage and source of
information regarding CR and SB use. Overall, there
were 18 questions on the usage trends of SB and CR.
This was to ensure that the participants appreciated
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the difference between the two and also helped reduce
information bias. The direct benefit of the study to the
participants was that it helped provide them insight about
their practices which might be putting their children at
risk and increase awareness about CR usage.

Statistical analysis
The data was entered and analyzed using SPSS v.20
and frequencies and percentages were tabulated. Chi-square
test was used for categorical variables with the dependent
variable being the presence of CR in the participant's car
to identify factors influencing CR usage. Crude ORs were
obtained using 95%CI. Multivariate logistic regression
was used to explore associations between risk factors
and outcomes, and results were tabulated in terms of
adjusted ORs with 95%CI. P≤0.25 was considered to be
adequate for the multivariate model. Multi-co-linearity
and interaction was also determined. All predictors and
covariates were first examined at the univariate level and
kept for multivariate model if found significant. Alpha was
taken as 0.05, with a Confidence Level of 95%.

RESULTS
The data was collected from 848 participants with a
response rate of 81%. Out of the total car users (n=848)
included in the survey, 212 participants were from AKU
while 636 belonged to the GP. Among the 212 participants
from AKU, 59.4% were male compared to the GP group
which had 69.8% male drivers (P=0.005). Questions on
the education status of the participants revealed that in
AKU, the majority of the subjects (i.e., 96.7%) had atleast
acquired a bachelors degree, while less than half (42.6%)
of those from the general population were graduate or
above (P<0.001). However, driving license possession
was found to have no significant difference between both
the two groups (Table 1).
One of the primary reasons for not using child restraint
is lack of awareness and therefore, we aimed to determine
the level of awareness of CR among our study population.
A statistically significant difference was found between the
two groups with drivers from AKU being generally more
aware about CR and its usage. 81.1% of the group from
AKU compared to 59.7% from the general population
were found to be aware of child restraint use (P<0.001).
In addition to being aware of CR usage, it was
integral to identify the source of information regarding
CR use. Amongst the AKU employees, 40.6% claimed
to have acquired information through the media, while
another 23.6% reported other sources and 18.9% were
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Table 1. Demography and awareness about CR, n (%)
Control (AKU) Case (GP)
Variables
(n=212)
(n=636)
Gender
Male
126 (59.4)
444 (69.8)
Female
86 (40.6)
192 (30.2)
Total
212
636
Educational status
Intermediate & below
7 (3.3)
365 (57.4)
Graduate & above
205 (96.7)
271 (42.6)
Total
212
636
Possess a valid driving license
Yes
154 (72.6)
494 (77.7)
No
58 (27.4)
142 (22.3)
Total
212
636
Aware of child restraints
Yes
172 (81.1)
380 (59.7)
No
40 (18.9)
256 (40.3)
Total
212
636
Knowledge of child restraints
Driving school
9 (4.2)
50 (7.9)
Car manufactures
6 (2.8)
45 (7.1)
Media
86 (40.6)
153 (24.1)
Friends
21 (9.9)
67 (10.5)
Others
50 (23.6)
65 (10.2)
Not aware
40 (18.9)
256 (40.3)
Total
212
636

P value
0.005
848
<0.001
848
0.135
848
<0.001
848

<0.001

848

simply uninformed. Media was found to be the biggest
source of information for the general population group as
well with 24.1% of people reporting it to be their primary
source of information and the remaining attributing their
knowledge to friends and family and other sources. In
this group, 40.3% of people had no information regarding
CR use (P<0.001).

Comparison of CR usage
When questioned about the availability of CR in
their cars, 30.7% of the participants from AKU compared
to 9.9% of those from the GP answered in the affirmative
(P<0.001). However, there was no significant difference
in the functional status of CR between the two groups
(AKU 95.4% vs. GP 90.5%) (Table 2).
Table 2 describes the types of CRs. Interestingly,
out of the participants who possessed a working CR, we
found that 75.4% of those from AKU compared to 90%
from the GP group were actually using it (P<0.001).
The frequency of CR usage was also found to be higher
(61.3%) in the GP group compared to AKU where it was
reported to be 51.7%. A statistically significant difference
was found between the two groups when inquired about
who took care of the child while driving (P<0.001).
26.4% of children of drivers from the AKU group left
their children unattended while restrained, while a
significantly higher number (89.8%) of those from the
GP stated that they left their children unattended while
retrained.
www.wjem.org
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Table 2. Availability of child restraints, n (%)
Control (AKU) Case (GP)
Variables
(n=212)
(n=636)
Car has child restraints
Yes
65 (30.7)
63 (9.9)
No
147 (69.3)
573 (90.1)
Total
212
636
Child restraints works properly
Yes
62 (95.4)
57 (90.5)
No
3 (4.6)
6 (9.5)
Total
65
63
Type of child restraints
Front facing
48 (73.8)
46 (73.0)
Rear facing
17 (26.2)
17 (27.0)
Total
65
63
Use while driving
Present and working
49 (75.4)
57 (90.5)
Present but not working
16 (24.6)
6 (9.5)
Total
65
63
Who used CR regularly while driving
Father
16 (24.6)
45 (72.6)
Mother
5 (7.7)
9 (14.5)
Both/driver/other
42 (64.6)
1 (1.6)
Not using
2 (3.1)
7 (11.3)
Total
65
62
How often used CR
Always
31 (51.7)
38 (61.3)
Most of the time
14 (23.3)
8 (12.9)
Less Frequent
15 (25.0)
16 (25.8)
Total
60
62
Who cares for the child while driving
No one
16 (7.5)
70 (11)
Mother
72 (34)
290 (45.6)
Elder siblings
20 (9.4)
93 (14.6)
Others
104 (49.1)
183 (28.8)
Total
212
636
Child remains unattended while restrained
Yes
17 (26.4)
53 (89.8)
No
47 (73.4)
6 (10.2)
Total
64
59
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P value
<0.001
848
0.278
128
0.915
128
<0.001
128
<0.001
127

P value
<0.001
848
<0.001
390
<0.001

390
<0.001

848

0.309
122

<0.001
848
<0.001
123

Table 3 summarizes information regarding availability
and use of seatbelts as well as the type of seatbelts and
the usual speed limit while driving. With respect to
availability of functional seat belts, AKU car users fared
better than those from the GP. 72.2% of the AKU group
claimed to have this facility in their cars as opposed to
30.7% from the GP (P value <0.001). However, when
questioned about regular usage, only 17.7% of those
from AKU compared with 38.8% of those from the GP
answered in the affirmative while 43.6% from the AKU
group and 25.8% from the GP reported that they did not
use seatbelts regularly (P<0.001). Types of seat belts and
speed limits are further elaborated in Table 3.

Attitudes of participants about accident and
driving attitude by AKU and GP group
Table 4 sheds light on the number of car accidents
amongst the people of the two groups and the attitudes
of the participants towards the use of CR and seatbelts
as well as the reasons for not using them. We found a
similar proportion of car accidents in the two groups
www.wjem.org

Table 3. Availability and use of seat belt, n (%)
Control (AKU) Case (GP)
Variables
(n=212)
(n=636)
Availability of seat belt
Present and working
153 (72.2)
195 (30.7)
Present but not working
28 (13.2)
14 (2.2)
Not present at all
31 (14.6)
427 (67.1)
Total
212
636
Use seatbelts while driving
Regularly
32 (17.7)
81 (38.8)
Irregularly
70 (38.7)
74 (35.4)
Not at all
79 (43.6)
54 (25.8)
Total
181
209
Type of seat belt
Lap belt
10 (5.5)
48 (23.0)
Shoulder
55 (30.4)
55 (26.3)
Lap/shoulder
115 (63.5)
91 (43.5)
Don't know
1 (0.6)
15 (7.2)
Total
181
209
Usual speed limit while driving
20–30 km/hour
1 (0.5)
68 (10.7)
30–40 km/hour
20 (9.4)
141 (22.2)
40–50 km/hour
92 (43.4)
223 (35.1)
50–60 km/hour
60 (28.3)
162 (25.5)
60–70 km/hour
31 (14.6)
42 (6.6)
>70 km/hour
8 (3.8)
0 (0)
Total
212
636
Table 4. Car accident and driving attitude, n (%)
Control (AKU) Case (GP)
Variables
(n=212)
(n=636)
Any misfortune car accident
Yes
59 (27.8)
143 (22.5)
No
153 (72.2)
493 (77.5)
Total
212
636
Who drove the car (at the time of accident)
Father
20 (33.9)
120 (83.9)
Mother
30 (50.8)
7 (4.9)
Driver/both
3 (5.1)
4 (2.8)
Others
6 (10.2)
12 (8.4)
Total
59
143
Was the driver belted (at the time of accident)
Yes
33 (62.3)
22 (48.9)
No
20 (37.7)
23 (51.1)
Total
53
45
Child restrained at the time of accident
Yes
12 (66.7)
1 (11.1)
No
2 (11.1)
1 (11.1)
Don't know
4 (22.2)
7 (77.8)
Total
18
9
Using CR now (after accident)
Yes
14 (23.7)
3 (2.1)
No
9 (15.3)
98 (68.5)
Don't know
36 (61)
42 (29.4)
Total
59
143
How often do you drive with your family
≤1/week
51 (24.1)
256 (40.3)
>1/week
117 (55.2)
301 (47.3)
Daily
44 (20.8)
79 (12.4)
Total
212
636
How often you use highway
Not at all
143 (67.5)
399 (62.7)
Often
54 (25.5)
212 (33.3)
Most of the time
15 (7.1)
25 (3.9)
Total
212
636
Reason for not using CR (who had CR in car)
Did not know how to use
2 (3.1)
21 (33.3)
Difficult to use
11 (16.9)
8 (12.7)
Discomfort for child/
5 (7.7)
3 (4.8)
Parental casual attitude
Feel unnecessary
2 (3.1)
1 (1.6)
Expensive
3 (4.6)
7 (11.1)
Use CR
42 (64.6)
23 (36.5)
Total
65
63

P value
0.114
848
<0.001

202
0.184
98
0.015
27
<0.001
202
<0.001
848
0.03
848
<0.001

128
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Table 5. Multivariate Logistic Regression Model based on outcome of presence of CR in car (n=128)
Variables
Availability of CR, n (%) Odds Ratio with 95%CI
Gender
Male
77 (13.5)
Ref.
Female
51 (18.3)
1.44 (0.98–2.12)
Educational status
Intermediate & below
37 (9.9)
Ref.
Graduate & above
91 (19.1)
2.14 (1.42–3.22)
Possess a valid driving license
Yes
105 (16.2)
1.49 (0.92–2.41)
No
23 (11.5)
Ref.
Type of user
AKU
65 (30.7)
4.02 (2.72–5.95)
General
63 (9.9)
Ref.
Frequency of Driving with family
≤1/week
37 (12.1)
Ref.
>1/week
66 (15.8)
1.37 (0.89–2.11)
Daily
25 (20.3)
1.86 (1.06–3.25)
Using highway
Not at all
76 (14.0)
Ref.
Often/most of the time
52 (17.0)
1.26 (0.86–1.84)
Used sticker "child on board"
Yes
9 (36.0)
2.27 (0.97–5.33)
No
79 (19.8)
Ref.
* MLR adjusted for age, gender, driving license and frequency of driving.

(P=0.114). The driver involved in majority of the car
accidents among the AKU population was the mother
(50.8%) compared with the GP where the fathers were
involved in most of the accidents (83.9%) (P<0.001).
About 62.3% and 48.9% of the drivers from AKU and
GP were belted at the time of the accident. There was a
significant difference between the two groups in terms
of use of child restraint at the time of the accident which
was reported to be 66.7% in the AKU drivers and 11.1%
in the GP (P=0.015). It is interesting to note that only
23.7% of those from AKU and 2.1% of those from the
GP realized the importance of child restraint and started
using it after the accidents (P<0.001). The most common
reason for not using CR amongst the GP was not
knowing how to use it (P=0.001).

Multivariate logistic regression model
Table 5 describes the multivariate logistic regression
analysis which shows the impact of various factors on
the presence of child restraint in cars. Availability of
child restraint was found in 128 (15.1%) of car users, and
different covariates examined independently using the
univariate analysis. Education level and type of user were
both found to be associated with availability of child
restraint (P<0.05). Likewise, three other variables, which
included gender of the driver, frequency of commuting
and use of sticker of 'child on board' had a significant
association with presence of child restraint (P<0.10).
Interestingly, with multivariate analysis, some of
the variables that showed significant associations with

P value

Adjusted Odds Ratio with 95%CI P value

0.065

Ref.
1.2 (0.7–2.04)

0.511

<0.001

Ref.
1.24 (0.26–5.95)

0.785

0.104

2.05 (1–4.18)
Ref.

0.050

<0.001

4.20 (2.43–7.26)
Ref.

<0.001

0.155
0.029

Ref.
1.49 (0.79–2.83)
1.51 (0.7–3.26)

0.219
0.298

0.246

Ref.
1.83 (1.09–3.07)

0.023

0.054

2.46 (1.0–6.10)
Ref.

0.051

the bivariate model were no longer significant after
controlling for the effect of other variables.
The main predictor, i.e. type of car user showed a
significant association with the outcome using the
multivariate analysis (OR 4.20 with 95%CI 2.43–7.26),
establishing the fact that the odds of having child
restraint in cars was 4.2 times higher in the control group
as compared to those who were in the general population.
Car users who regularly used the highways were 1.83
times more likely to have child restraint in their cars than
those who did not (OR 1.83 with 95%CI 1.09–3.07).
Similarly, the car users who possessed a driving
license had greater odds of having child restraint in
their cars compared to those without a driving license
(OR 2.05 with 95%CI 1.0– 4.18). The number of people
who used 'child on board' stickers were also found to be
significantly associated with child restraint availability
(OR 2.46 with 95%CI 1.0–6.10) (Table 5).

DISCUSSION
This study is in continuation of a similar study
published in the recent past, in which we assessed the
attitude of the educated population towards child restraint
(CR) and seat belt usage,[18] and the findings of the study
were not generalizable to the entire population. However,
in this study we included participants from a mixed
educational, cultural and socioeconomic stratum so that
their attitudes towards CR and the reasons for not using
them could be clearly understood and compared. This not
www.wjem.org
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only allows a fair comparison but also makes our findings
easy to generalize to the entire population of the country.
We did not find an association between the level of
educational and driving license possession. The study also
demonstrated that the educated population was not just more
aware but also had working seat belts (P<0.001) and child
restraints (P<0.001) to a significantly greater degree than
the cases and this shows the importance of the principles
of 3 E's for road safety, Engineering, Education and
Enforcement. All E's are included in SB and CR usage.[19]
This was similar to previously published literature.[20]
Though a large number of drivers did not have a valid
driving license, its validity had no correlation with CR
use. In a similar study by Trevino-Siller et al,[21] it was
found that educated participants from both groups had a
higher utilization rate and higher availability of CR and
SB. Media plays an important role in attaining knowledge
of CR. Difficulty of use or not knowing how to use CR
were the two most common reasons for not using CR.
Drivers across the world have to follow certain driving
rules which include proper use of seat belts and CR. Not
being belted properly is considered an offense in most
parts of the world.[22]
Media was identified as the largest source of information
about child restraint in both groups. This highlights the
need for more awareness campaigns on the importance of
child restraint through the media. Driving schools and car
manufacturers were shown to have the least contribution
in providing awareness about CR use. This stems from
the fact that in Pakistan, there is a dearth of standardized
driving institutes that provide proper training to drivers.
Lack of awareness and enforcement of traffic laws in the
country also contributes to the inadequate use of safety
equipment in motor vehicles. Car manufacturers only
introduced rear adult seat belts and buckling sockets for CR
in cars in the last decade. Thus, it is not surprising that the
use of CR in the country is still limited and knowledge about
its use is least likely to come from car manufacturers.
The most common reason for not using CR was
discomfort similar to a prior study.[13] The reasons however
were significantly different for drivers from the control
group who stated that the reason for not using CR was
not knowing how to use it or finding it too expensive.
This emphasizes the need to not just make the masses
aware of the importance of child restraints in MVs but
also teaching them how to do so. As far as the cost of CR
in Pakistan is concerned, it comes to about $150–200
which is considered quite expensive by most people.
Efforts should be made to cut down on the cost to make
the use of CR more widespread in the country. As far
www.wjem.org
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as the rules and regulation of Federal Vehicle Safety
Standards in Pakistan, there are some strict rules to
follow for highways as mention in item # 36–38, which
clearly delineate the use of CR seat belts, however the
local data is deficient in describing the exact number of
CR user and their reason of not using it.[23]

CONCLUSION
Injuries not only cause financial loss to the family
but also have a tremendous burden on society economic
resources. Pediatric injuries may shatter psychological
and emotional relationships, often destroying families
with a long lasting impact on the family.[24]
This would be driver's responsibility to use seat belt and
CR seat belts, however availability and training part is the
responsibility of vehicle manufactures and the motor vehicle
safety regulation department. Therefore, following the road
safety rules is an essential step in securing the safety of the
child and other passenger.
For Love, Buckle campaign may change behavior and
attitudes towards child safety on the road. Advocating for
the implementation and enforcement of the seat-belt and
child restraint law is just as essential as educating parents
and providing guidance on effective seat-belt enforcement. A
legal system working towards implementing these strategies
will hopefully prevent child injuries on the road in the future.
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