

  Health-Related Quality of Life and Function after Paediatric Injuries in India: A Longitudinal Study




Health-Related Quality of Life and Function after Paediatric Injuries in India: A Longitudinal Study







Int. J. Environ. Res. Public Health 2017, 14(10), 1144; doi:10.3390/ijerph14101144




Article



Health-Related Quality of Life and Function after Paediatric Injuries in India: A Longitudinal Study



Jagnoor Jagnoor 1,*, Shankar Prinja 2, Aliki Christou 1,3, Jannah Baker 1, Belinda Gabbe 4,5 and Rebecca Ivers 1,3[image: Orcid]





1



The George Institute for Global Health, University of New South Wales (UNSW), Sydney 2052, Australia






2



School of Public Health, Post Graduate Institute for Medical Education and Research, Chandigarh 160012, India






3



Sydney School of Public Health, The University of Sydney, Sydney 2006, Australia






4



School of Public Health and Preventive Medicine, Monash University, Melbourne 3004, Australia






5



Farr Institute, Swansea University Medical School, Swansea University, Swansea SA2 8PP, UK









*



Correspondence: Tel.: +61-450-161-295







Academic Editor: David A. Sleet



Received: 7 September 2017 / Accepted: 25 September 2017 / Published: 28 September 2017



Abstract:



Paediatric injuries can lead to long-term functional impairment and reduced health-related quality of life, and are a growing public health issue in India. To date, however, the burden has been poorly characterized. This study assessed the impact of non-fatal injuries on health-related quality of life in a prospective cohort study of 373 children admitted to three hospitals in Chandigarh and Haryana states in India. The Pediatric Quality of Life Inventory (PedsQL) and King’s Outcome Scale for Childhood Head Injury (KOSCHI) were administered at baseline (pre-injury) and at 1, 2, 4, and 12 months post-injury by telephone interview. Follow-up at all-time points was completed for 277 (77%) of all living participants. Less than one percent reported ongoing disability at 4 months, and no disability was reported at 12 months. PedsQL physical health scores were below healthy child norms (83.4) at 1 month in the cohort for ages 8–12 years and 13–16 years. Although injuries are prevalent, ongoing impact on functioning and disability from most childhood injuries at 12 months was reported to be low. The results raise questions about reliability of generic, Western-centric tools in low- and middle-income settings, and highlight the need for local context-specific tools.
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1. Introduction


The burden of unintentional injuries falls disproportionately on children, as highlighted in the 2008 World Report on Child Injury [1] and recent global burden of disease estimates which found that injuries, particularly road traffic injuries, were the leading cause of death among 10–14 year olds [2]. Even more substantial but less well documented are non-fatal injuries which lead to hospitalisation, disability, and other long-term consequences in functioning and quality of life. In 2010, injuries caused 11% of disability adjusted life years (DALYs) [3] and more recent global estimates suggest that unintentional injuries are the second leading cause of years lived with disability among 10–24 year olds [4]. The impact of such injuries can have not only physical, but psychosocial and economic consequences for the injured person and their family. In India, studies have also demonstrated disproportionate impact of injuries on children, who comprise over one-third of injury cases in rural community settings [5] and urban hospital settings [6]. However, the impact of injuries on health-related quality of life, specifically on functioning for children, has not been explored in many low- and middle-income countries. This prevents true understanding of the actual cost to families and communities and inhibits investment in both prevention and appropriate clinical care.



Paediatric injuries represent an important subset of the trauma population, with lower mortality rates than adult populations, but with likelihood of lifelong functional impairment and disability. Children and adults differ in their interpretation and reporting of health outcomes, requiring paediatric-specific instruments for measuring outcomes. Research in the past has highlighted the importance of capturing functional and health-related quality of life (HRQoL) data after paediatric health conditions, including the challenges of collecting this information [7,8].



Focusing on mortality data or discharge disposition data only may result in strategies ignoring post-discharge recovery; longer follow-up is essential to understanding the true impact. The aim of this study was to assess the short- and longer-term outcomes of injured children requiring hospitalisation in an urban setting in India, using a selection of functional and HRQoL instruments, informing on non- fatal injury burden in children.




2. Materials and Methods


2.1. Study Design and Setting


The study protocol has been previously published and was extended to include all injuries, at all ages [9]. Patients were recruited from three health care facilities: the Postgraduate Institute of Medical Education and Research (PGIMER), a tertiary care institution; the Government Multi-Speciality Hospital (GMSH), a secondary care institution; and Government Hospital, a secondary care institution. Selection of the hospitals was purposive, as these catered to large volumes of trauma patients.



The Postgraduate Institute of Medical Education and Research (PGIMER) is a large 1850 bedded super specialty hospital. Advanced Trauma Centre (ATC) [10] of the institute is a specialized and fully equipped centre catering to the needs of trauma victims. In addition to the injury patients who come to ATC directly, this hospital serves as a referral centre for hospitals in the city and neighbouring states including Punjab, Haryana, Himachal Pradesh, and Uttar Pradesh. The Government Multi-Speciality Hospital (GMSH) is a 500 bedded secondary care hospital providing care to the residents of Chandigarh and the surrounding states. The District level hospital is a 300 bedded secondary care hospital located in Panchkula district of Haryana. Trauma patients are treated along with other emergency patients at the emergency centre of the hospital. Severe trauma injury patients in this hospital are referred to other tertiary care hospitals in the region. A total of 11,511 trauma patients received care at this facility during March 2014–March 2015.




2.2. Study Participants and Eligibility Criteria


Children aged 2–16 years were eligible for inclusion in this analysis from the prospective cohort study. Inclusion criteria were broad, with an overnight admission at the study hospitals due to any injury as defined by Internal Classification of Disease (ICD) 10 codes [11] for external causes of morbidity and mortality resulting from road crashes, falls, burns, mechanical injuries, animal bites, poisoning, drowning, etc. In total, 387 children were enrolled in the study over the period from April 2015 to August 2015 (inclusive).




2.3. Recruitment Procedures and Follow-Up


Participants were recruited during their inpatient stay at the three study hospitals. Records were screened for all admitted patients with an injury and other eligibility criteria. Informed consent was obtained from parents of the child, and consent from the child was obtained for those aged 7–17 years, as advised by the Indian Council of Medial Research ethical guidelines. The ethical review committee of Postgraduate Institute for Medical Education and Research and institutional review boards of each participating hospital approved the study (Approval No. PGI/IEC/2014/2262).



The patient’s identified primary caregiver (child’s mother in 87% of cases) completed the surveys including the HRQoL at all four time points. In the case of the primary caregiver’s absence, another caregiver capable of reporting accurate responses completed the survey. Baseline interviews were administered face-to-face at the hospital by trained staff. Follow-up interviews were completed at 1, 2, 4, and 12 months post-injury.




2.4. Measures


Parents completed a questionnaire at baseline which captured demographic information, socio-economic status, and circumstances around injury and hospitalisation. The mechanism of injury was defined in accordance with Internal Classification of Disease (ICD 10), Chapter XX—External causes of morbidity and mortality [12]. Place and activity during injury were also recorded as per ICD 10. Comorbidities were defined as any medical condition requiring medical attention, as an open text. Socio-demographic variables were based on Census, India classification.




2.5. The King’s Outcome Scale for Childhood Head Injury


The King’s Outcome Score for Child Head Injury (KOSCHI) is a paediatric adaptation of the extended (eight-level) adult Glasgow Outcome Scale (GOS) [13]. The eight categories are as follows: death, vegetative state, lower severe disability, upper severe disability, lower moderate disability, upper moderate disability, good recovery, and intact recovery. The KOSCHI was administered for all children in the study.




2.6. The Paediatric Quality of Life Inventory


Health-related quality of life was assessed using the Pediatric Quality of Life Inventory Generic Core Scales (PedsQL). The Pediatric Quality of Life Inventory (PedsQL, V4) is a 23-item generic HRQL instrument designed to measure the four dimensions of physical, mental, social health, and school functioning. The instrument uses a five-point Likert response scale to assess the extent to which different items have affected the child in the previous 4 weeks. The recall period is 1 month and items have five response options ranging from 0 ‘never’, to 4 ‘almost always a problem’. Individual item scores are obtained by reverse scoring items and linearly transforming them to a scale of 0 to 100, with 100 representing perfect health. Total scores are obtained by adding the sum of items and dividing them by the number of items answered. Responses to each of the items are used to generate physical health and psychosocial health summary scores. The summary scores range from 0 to 100, with higher scores representing better function. The parent report version was used for 2–7 years, child report for 8–12, and teen age reports for 13–16 teen years.



The instruments utilised were chosen based on their ability to measure important dimensions of quality of life, functioning, and disability [8,14,15] as defined by the International Classification of Functioning, Disability and Health (ICF), as well as brevity, and the capacity to be administered by telephone interview. They are also applicable to a broad range of injuries and age groups, and have been recommended as being valid and appropriate measures of the impact of injury in high-income context, and validity in low and middle income country (LMIC) for injuries is ambiguous. Instruments, using validated translated Hindi versions, were used in this study [16].




2.7. Statistical Analysis


Statistical analyses were carried out in SAS 9.4 with SAS/STAT 14.2 (SAS Institute, Cary, NC, USA).



PedsQL as the main outcome measure. Each PedsQL item was reverse scored and linearly transformed to a scale of 0 to 100; therefore, higher scores reflected better HRQoL. For each caregiver or patient respondent, a total, physical, or psychosocial summary score was computed as the sum of the items divided by the number of items answered. The psychosocial score was composed of the emotional, social, and school functioning scores. The KOSCHI scores were ranked in order of severity: 1 = 1, 2 = 2, 3a = 3, 3b = 4, 4a = 5, 4b = 6, 5a = 7, 5b = 8.





3. Results


Out of the 386 eligible injured children identified, 373 were included in the study at baseline. Of those, 281 were followed up at one month while follow-up at all-time points was completed for 72% of cases (n = 277/386) (Figure 1).


Figure 1. Flow chart of prospective cohort study. PedsQL: Pediatric Quality of Life Inventory; KOSCHI: King’s Outcome Scale for Childhood Head Injury.
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Demographic and injury characteristics of participants are shown in Table 1. Participants were equally distributed across all age groups, and almost three-quarters of participants were male. The majority of those aged over 6 years had primary level education, while around a quarter had no education. Almost all injuries were the result of unintentional injury events. Falls were the predominant mechanism of injury, with almost half of participants being admitted as result of falls, followed by road traffic injuries, which accounted for over a third of injuries. Mechanical injuries and burns were the third and fourth most common injury mechanisms. About half of injuries occurred at home or at a residential institution, and about one-third on a street or highway. A third of participants reported a mild injury severity score, half reported moderate, and 15% reported severe. Surgery was required in less than 2% of injury cases.



Table 1. Baseline characteristics of children aged 2–16 years (n = 386).







	
Characteristic

	
n (%)






	
Age group

	




	
2–4 years

	
105 (27.2)




	
5–7 years

	
82 (21.2)




	
8–12 years

	
103 (26.7)




	
13–16 years

	
96 (24.9)




	
Gender

	




	
Male

	
276 (71.5)




	
Female

	
110 (28.5)




	
Education (n = 247) ^

	




	
Not at school

	
53 (21.5)




	
Primary

	
108 (43.7)




	
Middle–Secondary

	
78 (34.8)




	
Any comorbidities

	




	
Yes

	
6 (1.5)




	
No

	
380 (98.5)




	
Injury intent

	




	
Unintentional

	
377 (97.7)




	
Intentional self-harm

	
1 (0.3)




	
Assault

	
8 (2.1)




	
Place of injury

	




	
Home/residential institution

	
214 (55.4)




	
Street/highway

	
128 (33.2)




	
Other

	
44 (11.4)




	
Activity at time of injury

	




	
Domestic work/personal hygiene/vital activities

	
302 (78.2)




	
Paid work

	
15 (3.9)




	
Other

	
69 (17.9)




	
Mechanism of injury

	




	
Road traffic injury

	
138 (35.8)




	
Falls

	
187 (48.5)




	
Burn

	
22 (5.7)




	
Drowning

	
-




	
Poisoning

	
2 (0.5)




	
Mechanical

	
24 (6.2)




	
Others

	
13 (3.4)




	
* Severity

	




	
Mild (LOS 0–1 day)

	
111 (30.1)




	
Moderate (LOS 2–7 days)

	
199 (53.9)




	
Severe (LOS 8+ days)

	
59 (16.0)




	
Surgery

	




	
Surgery performed

	
7 (1.8)




	
No surgery

	
379 (98.2)




	
Cases referred

	




	
Yes

	
296 (77.0%)




	
No

	
90 (23.0%)




	
Disposition at discharge

	




	
Admitted

	
354 (91.7%)




	
Left against medical advice

	
1 (0.3%)




	
Died

	
15 (3.9%)




	
Unknown

	
16 (4.1%)








^ Includes children aged 6 years and older * 17 missing length of stay (LOS).








Table 2 shows specific details for road traffic injuries (RTIs) only. One-third of injuries were sustained by pedestrians and those driving two-wheeler vehicles. In almost half the cases, the passenger was the injured person. For injuries involving two-wheeler vehicles, helmet wearing was reported by only 11% of injury cases. For injuries sustained in a car, seatbelt or use of child restraint was not reported in any of the cases.



Table 2. Characteristics of road traffic injuries (n = 138).







	
Characteristic

	
n (%)






	
Mode of transportation

	




	
Pedestrian

	
46 (33.3)




	
Bicycle

	
23 (16.7)




	
Two-wheeler

	
46 (33.3)




	
Car

	
7 (5.1)




	
Bus/truck

	
7 (5.1)




	
Other

	
8 (5.8)




	
Unknown

	
1(0.7)




	
Type of road

	




	
Lane

	
5 (3.6)




	
Street

	
35 (25.3)




	
Main road

	
94 (68.1)




	
Unknown/others

	
4 (2.9)




	
Role of the injured

	




	
Driver/operator

	
43 (31.2)




	
Passenger

	
65 (47.1)




	
Other

	
29 (21.0)




	
Unknown

	
1 (0.7)




	
Use of helmet if on two-wheeler (n = 46)

	




	
Yes

	
5 (10.9)




	
No

	
40 (87.0)




	
Missing

	
1 (2.2)




	
Use of seatbelt if in car (n = 7)

	




	
No

	
7 (1.8)




	
Person/object hit in the crash

	




	
Vehicle

	
97 (70.3)




	
Road surface (pothole)

	
19 (13.8)




	
Other

	
22 (15.9)










Fall injuries are summarized in Table 3. Over one-third (37%) of fall injuries occurred from a roof or building, while 15% were sustained while climbing on stairs/steps or ladder. Over a third of cases did not specify the type of fall that caused the injury. In the majority of cases, a slippery surface was cited as the reason for the fall (Table 2).



Table 3. Characteristics of fall injuries (n = 187).







	
Characteristics of Fall Injuries

	
n (%)






	
Type of fall

	




	
Fall from Height

	




	
Electric Pole

	
8 (4.3)




	
Stairs/steps/ladder

	
28 (15.0)




	
Roof/building structure

	
69 (36.9)




	
Tree

	
15 (8.0)




	
Others

	
9 (4.8)




	
Fall from bed/chair/furniture

	
9 (4.8)




	
Fall on same level

	




	
Slipping/tripping/stumbling

	
32 (17.1)




	
Other fall on same level from collision with, or pushing by, another person

	
7 (4.2)




	
Other

	
10 (5.0)




	
Reason for fall

	




	
Slippery surface

	
93 (49.7)




	
Stumbling over object

	
24 (12.8)




	
Poor visibility

	
26 (13.9)




	
Dizziness

	
6 (3.2)




	
Others

	
35 (18.7)




	
Unspecified

	
3 (1.6)










Functional and Health-Related Quality of Life Outcomes


Functional and health-related quality of life outcomes of children at each of the four time points are summarized in Table 4 and Table 5, and Figure 2. At baseline, the mean physical and psychosocial PedsQL scores among all children was 99.4 (SD: 3.4). This declined after one month to 79.7 for physical wellbeing and to 86.3 for the psychosocial wellbeing, however, all scores improved after the two month follow-up time point. Improvement in psychosocial wellness occurred at a greater rate than physical wellness.


Figure 2. PedsQL mean estimates for children aged 2–16 years at baseline, 1, 2, 4, and 12 months after injury (n = 386); p < 0.007 comparison to population norms.
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Table 4. KOSCHI categories for children aged 2–16 years at baseline, 1, 2, 4, and 12 months after injury (n = 386).







	
Outcome Measure

	
Baseline

	
1 Month

	
2 Months

	
4 Months

	
12 Months






	
KOSCHI, n

	
n = 373

	
n = 282

	
n = 282

	
n = 277

	
n = 299




	
Severe disability *

	
-

	
2

	
2

	
0

	
0




	
Moderate disability *

	
1

	
12

	
6

	
3

	
0




	
Good recovery

	
1

	
45

	
15

	
15

	
0




	
Intact recovery

	
1

	
84

	
112

	
121

	
10








* Lower and upper combined due to small numbers.








Table 5. PedsQL by age group in children aged 2–16 years at baseline, 1, 2, 4, and 12 months after injury.







	

	
Baseline

	
1 Month

	
2 Months

	
4 Months

	
12 Months




	

	
PedsQL Physical




	
Age (years)

	
N

	
Mean (SD) *

	
N

	
Mean (SD) *

	
N

	
mean (SD) *

	
N

	
Mean (SD) *

	
N

	
Mean (SD) *






	
2–4

	
104

	
99.6 (2.5)

	
75

	
88.5 (27.2)

	
75

	
94.7 (19.0)

	
77

	
99.8 (1.4)

	
79

	
100 (0)




	
5–7

	
79

	
99.4 (3.3)

	
63

	
82.5 (32.4)

	
63

	
94.0 (17.4)

	
62

	
99.2 (6.4)

	
68

	
100 (0)




	
8–12

	
101

	
99.0 (4.6)

	
81

	
73.5 (33.7)

	
84

	
91.4 (23.4)

	
78

	
97.8 (12.9)

	
83

	
100 (0)




	
13–16

	
89

	
99.6 (2.7)

	
61

	
74.5 (31.7)

	
59

	
93.6 (15.6)

	
60

	
99.2 (6.5)

	
69

	
99.6 (3.4)




	

	
PedsQL Psychosocial




	
2–4

	
101

	
99.9 (0.9)

	
75

	
91.8 (21.1)

	
75

	
96.4 (14.6)

	
77

	
100 (0)

	
79

	
100 (0)




	
5–7

	
78

	
99.5 (3.0)

	
63

	
87.9 (24.1)

	
63

	
95.6 (13.3)

	
62

	
99.2 (6.4)

	
68

	
100 (0)




	
8–12

	
101

	
99.0 (3.9)

	
81

	
83.7 (26.2)

	
85

	
92.6 (21.2)

	
77

	
98.9 (6.4)

	
83

	
100 (0)




	
13–16

	
88

	
99.4 (3.8)

	
62

	
81.7 (23.6)

	
59

	
94.5 (12.9)

	
60

	
99.4 (4.3)

	
69

	
100 (0)








* standard deviation.








Table 5 shows the PedsQL scores by age group at each time point. Children in the older age groups had lower physical scores than the younger age groups at one month follow-up, by two months follow-up these differences were marginal.





4. Discussion


This study assessed outcomes of children following a traumatic injury using functional and HRQoL instruments. To our knowledge, this is the first research study reporting on HRQoL after trauma in India and application of these instruments in this setting.



In this study, falls were the predominant cause of injury admissions among children at the three hospitals included, with most of these falls occurring in the home. Injury prevention efforts in low-income countries have focused heavily on road traffic injuries, with falls receiving very little attention. Falls are also known to be a major cause of child injury deaths in India [17]. Falls from the roof were common and mostly associated with a slippery surface. Road traffic injuries were the second leading cause with pedestrians, bi-cyclists, and two-wheeler occupants at highest risk, and very low helmet wearing rates reported.



Overall, there was evidence of rapid improvement in function and HRQoL after one month in this cohort of Indian children and there did not appear to be any ongoing or long-term functional loss or reduction of HRQoL at 12 months post-injury, suggesting good recovery. While there are no studies in LMIC settings to compare to, the recovery outcomes appear to be better for those in the moderate to severe injury cohort than previously reported in high-income country settings using the same instruments. Research from high-income contexts has also reported that regardless of injury severity and the instrument used to measure HRQoL, most injured children recovered quickly, and had regained baseline HRQoL status by four months post-injury [15,18,19].



A validation study amongst adolescents in India reported that on comparison with revised World Health Organization Quality-of-Life Scale, (WHOQOL-BREF), the PedsQL has poor to fair validity, concluding WHOQOL-BREF to be a better HRQoL instrument in the context [20]. It is also to be noted that the current study findings report better baseline HRQoL scores than the global healthy child norms, another factor of concern in relation to the validity of PedsQL in the context.



Over the past decade, a range of paediatric specific instruments have been developed in high-income settings, but literature on their validity and utility in low- and middle-income contexts is limited. Given the high burden of injuries in low- and middle-income countries, and the need for robust data on magnitude of injury burden, there is a need to revise tools that are culturally and contextually representative of the HRQoL measures in the population.



The major strengths of this study are good follow-up rates (87%) and cohort representation from secondary health facilities as well as a tertiary health facility. Our findings thus need to be cautiously interpreted with respect to the cohort characteristics, injury severity measures, reliability in parent reports for PedsQL, and the overall validity of HRQoL instruments in the context.



Paediatric cohorts are unique, as children are growing, changing physically and psychologically; also, they differ in their interpretation and reporting of health outcomes from adults (proxy instruments) [21]. They are also likely to have better recovery outcomes as compared to adults. Vani et al. reporting on healthy child norms found higher summary scores by children (83.8) as compared to parent report (82.7) [22]. We used parent report of participant HRQoL and function to reduce potential for inconsistency within the age groups in the cohort. However, this is a potential source of bias.



The study has a limitation in that that injury severity was not scored, and proxy measures such as days of hospitalisation and surgery were used to classify the severity of the injury. Over 70% of the cohort had a hospital stay of more than two days and less than two percent had a surgical intervention. Whilst unlikely, the immediate improvement in HRQoL scores can be driven by mild injury cases.



Although this study has demonstrated limited impact of injuries on HRQoL, our sample is hospital based where care seeking occurred following the injury event and may account for the rapid improvements observed. Health care seeking following a paediatric injury in India is not common practice; one study showed that in just over half of cases caregivers used home remedies rather than seek medical care for their injured child [23]. Future research should include community-based implementation of a validated tool in the Indian setting in order to examine outcomes for children where treatment was not sought for injuries, as it is likely they would be at greater risk of poorer outcomes.




5. Conclusions


The study findings report a high burden of hospitalization associated with falls and road traffic injuries in children aged 2–16 years. Proven interventions to prevent injuries from falls and road traffic in children are much needed in India. Government legislation on helmet wearing, seatbelts, and reducing speed around schools can make an impact [24]. Community-based programmes to improve home and workplace safety are also required [25,26].



Although this study did not find an impact at 12 months post-injury on functional outcomes and quality of life in children, there are currently few established rehabilitation programs for paediatric injuries in India, where rehabilitation is generally on a need basis [27]. Community-based rehabilitation for disabilities, outreach for spinal cord injuries has been demonstrated to have some success in India [28,29] and is an area where further research is required to develop and establish programs, and, in particular, human resources for rehabilitation, to ensure better outcomes and minimal long-term impact of injuries on quality of life and functioning into adulthood.



The findings confirm the need for development of context-specific tools, highlighting that the tools developed for high-income settings to measure health-related quality of life might not be directly transferable to low- and middle-income country settings. There is an urgent need for tested, validated instruments measuring health outcomes in children that can be recommended for standardized data collection for trauma registries, and for guiding early intervention and rehabilitation strategies.







Acknowledgments


The work was funded by the Road Traffic Injuries Research Network Small Grants Program, 2014.




Author Contributions


Jagnoor Jagnoor and Shankar Prinja conceived and designed the study; Belinda J. Gabbe and Rebecca Ivers contributed in developing study methods, interpreted data, and contributed to the manuscript. Shankar Prinja conducted the study. Aliki Christou and Jagnoor Jagnoor, with support from Jannah Baker, led the analysis. All co-authors contributed to the writing and review of manuscript.




Conflicts of Interest


The authors declare no conflict of interest.




References


	1. 
World Health Organisation. World Report on Child Injury Prevention; World Health Organisation: Geneva, Switzerland, 2008. [Google Scholar]

	2. 
Mokdad, A.H.; Forouzanfar, M.H.; Daoud, F.; Mokdad, A.A.; El Bcheraoui, C.; Moradi-Lakeh, M.; Kyu, H.H.; Barber, R.M.; Wagner, J.; Cercy, K.; et al. Global burden of diseases, injuries, and risk factors for young people’s health during 1990–2013: A systematic analysis for the global burden of disease study 2013. Lancet 2016, 387, 2383–2401. [Google Scholar] [CrossRef]

	3. 
Murray, C.J.L.; Vos, T.; Lozano, R.; Naghavi, M.; Flaxman, A.D.; Michaud, C.; Ezzati, M.; Shibuya, K.; Salomon, J.A.; Abdalla, S.; et al. Disability-adjusted life years (dalys) for 291 diseases and injuries in 21 regions, 1990–2010: A systematic analysis for the global burden of disease study 2010. Lancet 2012, 380, 2197–2223. [Google Scholar] [CrossRef]

	4. 
Gore, F.M.; Bloem, P.J.N.; Patton, G.C.; Ferguson, J.; Joseph, V.; Coffey, C.; Sawyer, S.M.; Mathers, C.D. Global burden of disease in young people aged 10–24 years: A systematic analysis. Lancet 2011, 377, 2093–2102. [Google Scholar] [CrossRef]

	5. 
Mohan, D.; Kumar, A.; Varghese, M. Childhood injuries in rural north india. Int. J. Inj. Control Saf. Promot. 2010, 17, 45–52. [Google Scholar] [CrossRef] [PubMed]

	6. 
Jagnoor, J.; Keay, L.; Ganguli, A.; Dandona, R.; Thakur, J.S.; Boufous, S.; Cumming, R.; Ivers, R.Q. Fall related injuries: A retrospective medical review study in north india. Injury 2012, 43, 1996–2000. [Google Scholar] [CrossRef] [PubMed]

	7. 
Rivara, F.P.; Oldham, K.T. Pediatric trauma care: Defining a research agenda. J. Trauma Acute Care Surg. 2007, 63, S52–S53. [Google Scholar] [CrossRef] [PubMed]

	8. 
Willis, C.D.; Gabbe, B.J.; Butt, W.; Cameron, P.A. Assessing outcomes in paediatric trauma populations. Injury 2006, 37, 1185–1196. [Google Scholar] [CrossRef] [PubMed]

	9. 
Jagnoor, J.; Prinja, S.; Lakshmi, P.; Aggarwal, S.; Gabbe, B.; Ivers, R.Q. The impact of road traffic injury in north india: A mixed-methods study protocol. BMJ Open 2015, 5, e008884. [Google Scholar] [CrossRef] [PubMed]

	10. 
McCaffrey, N.; Gill, L.; Kaambwa, B.; Cameron, I.D.; Patterson, J.; Crotty, M.; Ratcliffe, J. Important features of home-based support services for older australians and their informal carers. Health Soc. Care Commun. 2015, 23, 654–664. [Google Scholar] [CrossRef] [PubMed]

	11. 
World Health Organisation (WHO). International Statistical Classification of Disease and Health Related Problems 10th Revision (icd-10) for 2016; World Health Organisation: Genva, Switzerland, 2016. [Google Scholar]

	12. 
World Health Organization. The Icd-10 Classification of Mental and Behavioural Disorders: Diagnostic Criteria for Research; World Health Organization: Geneva, Switzerland, 1993. [Google Scholar]

	13. 
Crouchman, M.; Rossiter, L.; Colaco, T.; Forsyth, R. A practical outcome scale for paediatric head injury. Arch. Dis. Child. 2001, 84, 120–124. [Google Scholar] [CrossRef] [PubMed]

	14. 
Janssens, L.; Gorter, J.W.; Ketelaar, M.; Kramer, W.L.; Holtslag, H.R. Health-related quality-of-life measures for long-term follow-up in children after major trauma. Qual. Life Res. 2008, 17, 701–713. [Google Scholar] [CrossRef] [PubMed]

	15. 
Gabbe, B.J.; Simpson, P.M.; Sutherland, A.M.; Palmer, C.S.; Williamson, O.D.; Butt, W.; Bevan, C.; Cameron, P.A. Functional and health-related quality of life outcomes after pediatric trauma. J. Trauma Acute Care Surg. 2011, 70, 1532–1538. [Google Scholar] [CrossRef] [PubMed]

	16. 
Pedsql 4.0 Tranlsations. Available online: http://www.pedsql.org/PedsQL-Translation-Tables.pdf (accessed on 29 August 2017).

	17. 
Jagnoor, J.; Bassani, D.G.; Keay, L.; Ivers, R.Q.; Thakur, J.; Gururaj, G.; Jha, P.; Collaborators, M.D.S. Unintentional injury deaths among children younger than 5 years of age in india: A nationally representative study. Inj. Prev. 2011. [Google Scholar] [CrossRef] [PubMed]

	18. 
Winthrop, A.L.; Brasel, K.J.; Stahovic, L.; Paulson, J.; Schneeberger, B.; Kuhn, E.M. Quality of life and functional outcome after pediatric trauma. J. Trauma Acute Care Surg. 2005, 58, 468–474. [Google Scholar] [CrossRef]

	19. 
Schneeberg, A.; Ishikawa, T.; Kruse, S.; Zallen, E.; Mitton, C.; Bettinger, J.A.; Brussoni, M. A longitudinal study on quality of life after injury in children. Health Qual. Life Outcomes 2016, 14, 120. [Google Scholar] [CrossRef] [PubMed]

	20. 
Awasthi, S.; Agnihotri, K.; Chandra, H.; Singh, U.; Thakur, S. Assessment of health-related quality of life in school-going adolescents: Validation of pedsql instrument and comparison with whoqol-bref. IMSEAR 2012, 25, 74–79. [Google Scholar] [PubMed]

	21. 
Pieper, P.; Bear, M. Child and proxy perspectives of the child’s health-related quality of life 1 month after a mild traumatic brain injury. J. Trauma Nurs. 2011, 18, 11–17. [Google Scholar] [CrossRef]

	22. 
Varni, J.W.; Limbers, C.A.; Burwinkle, T.M. Impaired health-related quality of life in children and adolescents with chronic conditions: A comparative analysis of 10 disease clusters and 33 disease categories/severities utilizing the pedsqlTM 4.0 generic core scales. Health Qual. Life Outcomes 2007, 5, 43. [Google Scholar] [CrossRef] [PubMed]

	23. 
Parmeswaran, G.G.; Kalaivani, M.; Gupta, S.K.; Goswami, A.K.; Nongkynrih, B. Unintentional childhood injuries in urban delhi: A community-based study. Ind. J. Commun. Med. 2017, 42, 8–12. [Google Scholar]

	24. 
Harvey, A.; Towner, E.; Peden, M.; Soori, H.; Bartolomeos, K. Injury prevention and the attainment of child and adolescent health. Bull. World Health Organ. 2009, 87, 390–394. [Google Scholar] [CrossRef] [PubMed]

	25. 
Jagnoor, J.; Suraweera, W.; Keay, L.; Ivers, R.Q.; Thakur, J.; Gururaj, G.; Jha, P. Childhood and adult mortality from unintentional falls in india. Bull. World Health Organ. 2011, 89, 733–740. [Google Scholar] [CrossRef] [PubMed]

	26. 
Spiegel, C.N.; Lindaman, F.C. Children can’t fly: A program to prevent childhood morbidity and mortality from window falls. Am. J. Public Health 1977, 67, 1143–1147. [Google Scholar] [CrossRef] [PubMed]

	27. 
Mathangi Ramakrishnan, K.; Jayaraman, V.; Andal, A.; Shanker, J.; Ramachandran, P. Paediatric rehabilitation in a developing country—India in relation to aetiology, consequences and outcome in a group of 459 burnt children. Pediatr. Rehabil. 2004, 7, 145–149. [Google Scholar] [CrossRef] [PubMed]

	28. 
Dalal, A.K. Social interventions to moderate discriminatory attitudes: The case of the physically challenged in India. Psychol. Health Med. 2006, 11, 374–382. [Google Scholar] [CrossRef] [PubMed]

	29. 
World Health Organisation; The World Bank. World Report on Disabiltiy; The World Health Organisation: Geneva, Switzerland, 2011. [Google Scholar]





















© 2017 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (http://creativecommons.org/licenses/by/4.0/).







media/file4.png
Mean estimate score

110

100

w0
o

80

70

Baseline

PedsQL mean estimates

Y oh o PV &
e 1

/ . esseee Physical

o e « Psychosocial

1 mo 2 mo 4 mo 12 mo

Time point in months





nav.xhtml


  ijerph-14-01144


  
    		
      ijerph-14-01144
    


  




  





media/file5.png





media/file0.png





media/file2.png
Eligible participants identified at
baseline (2015)
N =386
Outcomes: PedsQL, KOSCHI

v
Participants included in baseline
(2015)
N =373
Outcomes: PedsQL, KOSCHI

Refused, n =13

y

343

Participants eligible for interview

Participants included at 1 month
follow up (2015) N = 281
Outcomes: PedsQL, KOSCHI

Died at discharge, n=17
Died post discharge, n=13
Not contactable, n = 60

Refused, n=2

y

Participants included at 4 months
(2015)
N =277
Outcomes: PedsQL, KOSCHI

\ 4

Died,n=1

Not contactable, n =3

\ 4

Participants included at 2 months
follow-up (2015) N = 282
Outcomes: PedsQL, KOSCHI

\ 4

Refused, n=3

Not contactable, n = 30

y

Participants included 12 months
(2015)
N =299
Outcomes: PedsQL, KOSCHI

\ 4

Refused, n=4

Not contactable, n =57






media/file3.jpg
Mean estimate score

10

100

%

n

Baseline

1m0

PedsQL mean estimates

S

2mo amo 2mo

Time point in months

wosene Physcal

— « Pychosocil





media/file1.jpg
gl pricipnts denutid
bsetne 2015)
e
Outcomes: Pl KOSCH)

Paidpants ncuded nbaslne
o)
nen
Oucomes: P, OSCH)

Pariipants ncluded ¢ o Reusedne2
foow up (201 N= 281
Outcomes:Pssl KOSCH)

Dedne1
Notcontctatie,n =3

Paricpants ncuded st mons
o)
Oucomes: Pl 050,

et ne3
Notcotsctaien =30

Faricpants ncoded a2 monts
followp 2015 =282

kS
:
E
£
H
H
H
H

ucomes: Pl K050

et
Notconactable,n =57

Patponts ncluded 12 months
s
Oucomes: Pt 050






