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Abstract: The objective of the study was to report the health-related quality of life (HRQOL)
following road traffic accidents (RTAs) among children. A community-based survey using
EuroQol five-dimension questionnaire (EQ-5D-5L) in Hindi was used to collected data from
community. The survey included 2620 households from urban and rural areas of Ujjain, India.
From these households 229 children aged 5-18 years with a history of RTA in the last 1 year were
identified, with 27%, 63%, and 10% children reporting mild, moderate, and severe injury based on
length of hospitalization. Motorcycles, bicycles, and pedestrians constituted most RTAs. Helmet
use was low (12%). EQ-5D-5L revealed that the most severe and extreme problem was pain and
discomfort, whereas the least severe problem was usual activity and self-care. The most common
(65%) injuries were either abrasion or fracture and dislocation. EQ-5D-5L severity index was
maximum (mean 72) for lower extremity injuries. The results of the present study highlight the
ability and requirement for quality of life measurement using EQ-5D-5L among children post-RTA.
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1. Introduction

In 2107, road traffic accidents (RTAs) were the eleventh leading cause of death globally [1]. All
injuries including RTA-related deaths are avertable, yet they cause death and disabilities at all ages
[2]. In India, deaths due to RTA are under-reported [3]. Despite this, RT As are the leading cause of
mortality among the 15-39-years age group in India [2]. For each reported child death due to RTA in
low- and middle-income countries, an estimated 254 children need hospitalization and 4 have
permanent disability [4]. Disabilities in children can lead to destitution for the family and change the
life of the affected child and family. Major RTAs lead to missed school and education, possible future
unemployment, social rejection, and psychological stress [2]. There is a paucity of global and Indian
community-based studies reporting the RTA disability burden and health-related quality of life
(HRQOL) following RTA in children [5]. In the absence of data on RTA and the resulting disabilities,
policymakers cannot plan appropriate resource allocations to mitigate RTA [1]. Therefore, the
objective of this study was to report the HRQOL following RTA among children to plan future
resource allocation for their disability rehabilitation.

2. Materials and Methods
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2.1 Study Site and Settings

This cross-sectional, community-based survey was conducted from January 2020 to March 2020 in
seven villages and ten urban slums of Ujjain district and city, respectively using the World Health
Organization injury survey methodology [6]. After listing, mapping, and house-to-house survey of
2620 households with 6898 children, 229 children and adolescents between 5 and 18 years of age
having a history of RTA in the past one year were identified.

2.2 Sample Size

Sample size calculation was performed using Stata 12 (StataCorp., College Station, TX, USA), based
on an Indian study that reported 15% participants with a severe injury score and a third of
participants with a mild injury severity score [5]. Thus, sample size calculation was performed to
detect at least 15% difference around a proportion of 0.15, with a power of 90, and two-sided alpha
of 0.05. The estimated minimum required sample size was 174. Assuming a 20% refusal rate for
participation, we increased the sample size by a similar proportion to 209 (174 x 0.2).

2.3 Data Collection and Management

The data on the details of RTAs in the last one year such as the type of accidents, vehicle details, and
duration of hospitalization were collected on forms and entered in Epi info 7 (7.1.3, CDC Atlanta,
Georgia, USA) after coding. The analysis was performed using Stata 12 (StataCorp., College Station,
TX, USA).

2.4 Outcome Measure

HRQOL was measured using the self-administered five-level Hindi version of the EuroQol five
dimensions questionnaire (EQ-5D-5L) [7]. The Hindi version of the EQ-5D-5L was translated by the
EuroQol. The face-to-face interview version of EQ-5D-5L was used for children who were unable to
complete the self-administered version (n = 55). Because EQ-5D-5L is not validated for Indian
children, it was scored in double for the face-to-face interview version. The inter-rater reliability
coefficient for this subsample was excellent (intraclass correlation coefficient (ICC) = 0.86-0.92). The
5D component of the EQ-5D-5L consists of five distinct dimensions: mobility, self-care, usual
activities, pain or discomfort, and anxiety or depression, whereas the 5L. component consists of five
levels of problems ranging from no problem to extreme problem [7]. Children were asked to fill only
one level on each domain (1 to 5). The digits on each domain can be combined to form a five-digit
number ranging from 11111 to 55555. In the present study, the EQ-5D-5L results were interpreted by
the sum score severity index [8]. The severity index was computed by the summation of the levels in
each dimension of EQ-5D-5L, subtracting 5 points and multiplying the result by 5. This resulted in a
sum score severity index in a 0-100 range, where more points mean more severity [8]. This sum
score severity index was a measure of the health outcome and reflected the child or adolescent’s own
judgment of health outcome [8]. The sum score index mean along with its 95% confidence intervals
(CI) were reported. Injury severity was measured using length of stay (LOS) in hospital, a surrogate
measure of injury severity and resource use among injury survivors [9]. LOS was categorized as
mild (LOS 0-1 day), moderate (LOS 2-7 days), or severe (LOS 8+ days) [10].

2.5 Ethical Approval
The Institutional Ethics Committee approved the study (approval number 94-A/2019).

3. Results
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Of the 229 children in the study, 167 (73%) were boys, and 62 (27%) were girls. The mean (= SD) age
of children was 12 (+ 4) years [boys 12 (+ 4) and girls 11 (+ 4)]. A total of 62 (27%) children reported
mild injury, 144 (63%) moderate, and 23 (10%) severe injury, based on LOS.

At the time of the RTA, the child or adolescent was riding a motorcycle in 37% (n = 84), bicycle in
21% (n =49), was a pedestrian in 21% (n = 49), and was a motorbike or bicycle pillion rider in 20.5%
(n =47) of cases. The RTA was caused by a duppatta (long scarf) in a majority of female pillion riders
(n=15/20). The causes of RTAs included collision with an object (n = 141, 51%) or slipping of the
victim or perpetrator’s vehicle (n =88, 39%). The RTA was caused due to collision with a
four-wheeler (car, truck, or van) (n = 60; 29%) or motorcycle (n =51, 22%). Helmet use was low (n =
10/84; 12%) among the motorcycle users. The disability level and dimensional distribution according
to EQ-5D-5L exhibits that most children had level 2 (38%) (slight problem) or level 3 (26%) mobility
(moderate problem). Most severe (level 4) and extreme (level 5) problems were seen in the pain or
discomfort dimension (Table 1), whereas least problems (levels 1 and 2) were seen in usual activity
and self-care.

Table 1 EuroQol five dimensions questionnaire (EQ-5D-5L) frequencies and proportions reported by

dimension and level

Mobility Self-care Usual Pain/ Anxiety/
n =229 (%) n =229 (%) activities discomfort  depression
n =229 (%) n =229 (%) n =229 (%)

Level 1 (No problems) 142(62) 156(68) 165(72) 92(40) 133(58)
Level 2 (Slight problems) 43(19) 34(15) 23(10) 57(25) 60(26)
Level 3 (Moderate problems) 25(11) 23(10) 18(8) 48(21) 18(8)
Level 4 (Severe problems) 11(5) 9(4) 14(6) 18(8) 14(6)
Level 5 (Extreme problems)  8(3) 7(3) 9(4) 14(6) 4(2)

%-Column percentage
The distribution of type of injuries and their anatomical location is illustrated in Table 2.
Table 2 The distribution of type of injuries and their anatomical site in 229 children post road traffic

accidents identified in the study

Cuts,
contusio Internal Crush
Fractures
Total  Abrasions d n and Muscular  organ  injury and
an
n =615 n=271 . . laceratio injury injury  amputatio
dislocations
(%) (%) n n=32(%) n=25 n
n =130 (%)
n =146 (%) n =11(%)
(%)
Head, face, and
85 (14) 29 (11) 2(1) 34 (23) 2 (6) 17 (68) 1(9)
neck
Shoulder, back
35 (5) 7 (2) 10 (8) 6 (4) 3 (10) 8 (32) 1(9)
and abdomen
Upper extremities 127 (21) 62 (23) 26 (20) 27 (19) 9 (28) 0 (0) 3(27)
Lower extremities 368 (60) 173 (64) 92 (71) 79 (54) 18 (56) 0 (0) 6 (55)

%-Column percentage
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The two most common injuries following RTA were abrasions along with fracture and dislocation,

whereas the least common were crush or nerve injuries and amputation.

Table 3 illustrates the mean and 95% CI of the severity index. The maximum mean value of severity
index was for lower limb injuries (mean 72), followed by shoulder, back, and abdomen (mean 34).
The mean severity indices for mild, moderate, and severe disease based on LOS were 18, 22, and 68,
respectively.

Table 3 The mean and its 95% confidence interval of sum-score severity index according to the

anatomical site of injury post road traffic accident

RTI Severity index
n =615 Mean 95% CI
Lower extremity 85 72 66-77
Upper extremity 35 27 20-34
Head, face, and neck 127 27 18-36
Shoulder, back, and abdomen 368 34 0-68

RTI-Road Traffic Injuries; CI-Confidence Interval

4. Discussion

To the best of our knowledge, this is the first Indian pediatric study reporting HRQOL as
measured by EQ-5D-5L from a community-based survey. The EQ-5D-5L instrument has been used
in some studies performed in adults to assess QOL [10]. The present study proves that RTAs lead to
loss of health and human capital among children, which could be averted with improved safety and
prevention programs and ensuring access to care resources [1]. The Government of India has
increased fund allocation toward “Road Safety” [3]. However, research funds for identifying
evidence-based road safety interventions must be increased to reduce the Indian RTA burden.

In the present study RTAs exhibited a male predilection, which is a universal phenomenon
because of their differential exposure to risk and risk-taking behavior. An additional reason could be
the patriarchal nature of Indian society where boys are allowed more autonomy compared with girls
[11].

In the present study, motorbikes were the most common cause of RTA, followed by bicycle
pillion riders. Large Indian data also points to similar injury patterns in children [3]. Injury among
two-wheeler pillion riders is also typically observed in a study among adults in New Delhi [12]. Use
of duppata by females has been a known risk factor for RTAs in the Indian subcontinent [13]. Helmet
non-use among teenage motorcyclists increases the risk of severe head injury by about 15-33 times
[4]. Between 3% and 15% of all injured children in RTA are child cyclists [4]. Pedestrian children
aged between 5 and 14 years have the highest risk of injury in low- and middle-income countries
and account for 30%—40% of all child RTAs [4,14].

The psychological consequences of RTAs in children is a necessary but often overlooked
consideration but are rarely done [15]. The overall prevalence of post-traumatic stress disorder in
children is at present estimated at just less than 10% [15]. The prevalence of anxiety or depression
was low in the present study probably due to good coping mechanisms, social support, and time
since injury as the study used a recall period of one year [16]. In a study among Vietnamese adults,
the highest mean EQ-5D-5L index was observed for hand injuries, whereas in the present study, it
was highest for lower limb injuries [17].

The study has certain limitations. The EQ-5D-5L also has a visual analog scale (VAS) that records the
overall self-rated health status on the day of interview [7]. VAS was not used because children found
it difficult to interpret. As the EQ-5D-5L is not validated in India we reported the ICC for a subset of
children.
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5. Conclusions

The study highlights that EQ-5D-5L can be used to monitor HRQOL in children post-RTA. The
results of EQ-5D-5L correlate with the injury severity. EQ-5D-5L severity index can prospectively
monitor HRQOL in children that are victims of RTA.
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