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a b s t r a c t 

Introduction: Pediatric injuries in low- and middle-income countries are a leading cause of morbidity and mortality 

worldwide. Implementing hospital-based trauma registries can reduce the knowledge gap in both hospital care 

and patient outcomes and lead to quality improvement initiatives. The goal of this study was to create a pediatric 

trauma registry to provide insight into the epidemiology, outcomes, and factors associated with poor outcomes 

in injured children. 

Methods: This was a prospective observational study in which a pediatric trauma registry was implemented at 

a large zonal referral hospital in Northern Tanzania. Data included demographics, hospital-based care, and out- 

comes including morbidity and mortality. Data were input into REDCap© and analyzed using ANOVA and Chi- 

squared tests in SAS(Version 9.4)©. 

Results: 365 patients were enrolled in the registry from November 2020 to October 2021. The majority were 

males (n = 240, 65.8%). Most were children 0–5 years (41.7%, n = 152), 34.5% (n = 126) were 6–11 years, and 

23.8% (n = 87) were 12–17 years. The leading causes of pediatric injuries were falls (n = 137, 37.5%) and road 

traffic injuries (n = 125, 34.5%). The mortality rate was 8.2% ( n = 30 ). Of the in-hospital deaths, 43.3% were 

children with burn injuries who also had a higher odds of mortality than children with other injuries (OR 8.72, 

p < 0.001). The factors associated with in-hospital mortality and morbidity were vital sign abnormalities, burn 

severity, abnormal Glasgow Coma Score, and ICU admission. 

Conclusion: The mortality rate of injured children in our cohort was high, especially in children with burn injuries. 

In order to reduce morbidity and mortality, interventions should be prioritized that focus on pediatric injured pa- 

tients that present with abnormal vital signs, altered mental status, and severe burns. These findings highlight the 

need for health system capacity building to improve outcomes of pediatric injury patients in Northern Tanzania. 

A

 

 

 

 

 

 

 

 

 

h

R

2

B

frican Relevance 

• More than 95% of pediatric injury-related deaths occur in low- and

middle-income countries, with children in sub-Saharan Africa (SSA)

disproportionately affected. Beyond mortality, tens of millions of

children sustain injuries each year that result in long-term disability

and lost economic vitality in SSA. 
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• The burden of injuries in children in SSA is a significant public health

problem that deserves urgent attention. 

• Improving outcomes for injured pediatric patients requires robust

data, and hospital-based trauma registries provide a standardized

way to facilitate injury surveillance, measure outcomes, and track

changes in trauma system performance over time. 

• Trauma registries are both possible and useful in SSA, and their suc-

cessful implementation is well documented. 
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• We present a cohort of pediatric injury patients enrolled in a prospec-

tive pediatric trauma registry at a zonal referral hospital in Northern

Tanzania. We hope that by describing the landscape of pediatric in-

juries in this setting, we can identify and establish interventions to

improve the care of pediatric injured patients in this community. 

ntroduction 

Injuries are a leading cause of morbidity and mortality in children

orldwide [1). More than 95% of pediatric injury-related deaths oc-

ur in low-and middle-income countries [LMICs), with children in sub-

aharan Africa disproportionally affected [1] . Beyond mortality, tens of

illions of children sustain injuries each year that result in long-term

isability and lost economic vitality in LMICs [2] . Thus, the burden of

njuries in children in LMICs is a significant public health problem that

eserves urgent attention [ 1 , 3 ]. Despite this, funding and subsequent

esearch on pediatric injury in LMICs remains low compared to commu-

icable diseases [4–6] . 

Improving outcomes for injured pediatric patients requires robust

ata. Hospital-based trauma registries provide a standardized way to

acilitate injury surveillance, measure outcomes, and track changes in

rauma system performance over time [7] . Trauma registries are both

ossible and useful in sub-Saharan Africa, and their successful imple-

entation in LMICs is well documented [ 1 , 8–11 ]. Trauma registries are

n efficient way to organize patient data to determine what areas need

o be improved, and thus can lead to important quality improvement

nitiatives that have the potential to impact injury morbidity and mor-

ality [10] . While injury registries for adult populations have become

ommon [11] , injury registries specific to children are rarer, and the

iterature on pediatric trauma epidemiology in LMICs is limited [12] . 

In this manuscript, we present a cohort of pediatric injury patients

nrolled in a prospective pediatric trauma registry at a zonal referral

ospital in Northern Tanzania. The goal of the study is to describe the

pidemiology, clinical presentation, and hospital outcomes of these pe-

iatric injury patients, and to examine clinical factors associated with

oth morbidity at discharge and in-hospital mortality. We hope that by

escribing the landscape of pediatric injuries in this setting, we can iden-

ify and establish interventions to improve the care of pediatric injured

atients in this community. 

ethods 

thical approvals 

This study was approved by the Tanzanian National Institute for

edical Research, Kilimanjaro Christian Medical University College In-

titutional Review Board, and the University of Utah Institutional Re-

iew Board. 

tudy design 

This was a prospective observational study using a pediatric trauma

egistry that was implemented at Kilimanjaro Christian Medical Cen-

re (KCMC) in Moshi, Tanzania. For the current manuscript, we an-

lyzed registry data collected between November 2020 and October

021, which included 365 unique patients. 

tudy setting 

KCMC is a zonal referral hospital located in Kilimanjaro region that

erves the Northern zone of Tanzania. The Emergency Medical Depart-

ent (EMD) sees approximately 1400–1700 pediatric patients per year.

he pediatric trauma registry was established at KCMC in November

020. It is currently ongoing with prospective consecutive enrollment

f all patients less than 18 years of age presenting to KCMC Emergency

epartment for treatment of an injury. 
209 
tudy population 

The KCMC pediatric trauma registry was developed in order to define

reas for quality improvement in the care of pediatric trauma patients.

egistry inclusion criteria included patients less than 18 years old seek-

ng care for any injury that occurred in the last month who survived to

valuation in the EMD. Registry exclusion criteria included patients who

resented with injuries that occurred greater than one month prior to

resentation or who presented for follow-up care. Patients with missing

utcome data were excluded (n = 10). 

We defined injuries according to the World Health Organization as

aused by acute exposure to physical agents such as mechanical energy,

eat, electricity, chemicals, and ionizing radiation interacting with the

ody in amounts that exceed the threshold of human tolerance. [13]

ur study population had injury types including fractures, burns, lac-

rations, traumatic brain injuries, ingestions/poisonings, animal enven-

mation, road traffic injuries, falls, drownings, penetrating trauma, non-

ccidental trauma, and others. 

ata collection 

The registry data were collected over 60 h per week, 6 days a week,

y two trained Tanzanian research assistants. Data were collected by

irect observation of patient care. For children who arrived to the EMD

utside of data collection time periods, enrollment occurred the next

ay if the patient was still in the hospital. If the child was discharged

rom the EMD, then these patients were missed. Patients were not con-

ented as this was a standard healthcare quality improvement process,

nd the registry was observational and did not affect patient care. As

uch, consent was implied in the consent to treatment. Research as-

istants followed patients through their hospital course, collecting care

nformation and discharge information. Data were recorded on tablets

n REDCap©, [14] and quality of all entries was reviewed by the PI

EMK). Completeness and quality of this data were ensured by two full-

ime trained research assistants who observed patient care, assisted with

athering vital signs, and obtained data from the medical records. Re-

earch assistants both had prior research experience, had two weeks of

dditional training on data collection, and participated in weekly calls

nd meetings with the research team to allow for data collection and

uality challenges to be addressed. 

ariables 

Data collected included patient demographics, acute presentation in-

ormation, hospital-based care, and outcomes including in-hospital mor-

ality and morbidity ( Table 1 ). Initial vital signs were recorded. Age-

pecific vital sign abnormalities were defined as in Table 2 . For Glas-

ow Coma Score (GCS), a score of 15 was defined as normal and a score

f < 15 as abnormal. For burn severity, burns were classified as “mild ”

or body-surface area < 10% burned, “moderate ” for body-surface area

0–19% burned, and “severe ” for body-surface area ≥ 20% burned [15] .

The outcome data collected were in-hospital mortality and two mea-

ures of morbidity of the injury. Two morbidity instruments were used

ecause they represent two different ways of measuring morbidity. The

lasgow Outcome Score-Extended Pediatrics (GOS-E Peds) is an exter-

al assessment in which the researcher determines the patient’s ca-

acity after asking the caregiver a number of questions about level

f functioning. The GOS-E Peds is an 8 item instrument designed to

easure outcomes in children after traumatic brain injury [16] . It has

lso been used to assess outcomes in other trauma populations as it

an be administered by a caregiver on behalf of their child, it encom-

asses most domains from the World Health Organization’s Interna-

ional Classification of Functioning, Disability and Health, [17] and it

as been shown to be responsive to change in the non-head injured

opulation [18] . It is recommended for use by trauma registries for
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Table 1 

Variables collected in pediatric trauma registry during hospital stay and at dis- 

charge. 

Acute presentation Mechanism of injury 

Mode of transportation to hospital 

Patient demographics 

Hospital-based care Patient education 

Treatment 

Procedures 

Complications 

Length of hospital stay 

Outcomes Mortality 

Two measures of morbidity: 

1. GOS-E Peds(16): 

Consciousness 

Independence in the home 

Independence outside the home 

School/work 

Social and leisure activities 

Family and friendships 

Return to normal life 

2. Patient Specific Functional Scale(22): 

Ability to perform 3-5 patient specific activities on scale of 0-10 

Table 2 

Age-specific vital sign abnormalities. 

Variable Age Abnormal Vital Sign 

Hypotension 0-28 days Systolic blood pressure < 60 mmHg 

1-12 months Systolic blood pressure < 70 mmHg 

1-10 years Systolic blood pressure < (70 + (age in years x2)) mmHg 

> 10 years Systolic blood pressure < 90 mmHg 

Hypoxemia All ages Pulse oxygenation < 90% 

Tachycardia 0-3 months Heart rate > 205 beats per minute 

3 months-2 years Heart rate > 190 beats per minute 

2–10 years Heart rate > 140 beats per minute 

> 10 years Heart rate > 100 beats per minute 
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onitoring functional outcomes [18] . For the purposes of our analy-

is, we dichotomized the score with a score of 1-2 representing “good

ecovery ” and a score greater than 2 representing a “poor recovery ”

19] . Dichotomization is the most widely used approach to analysis of 

he GOS-E [20] . 

The Patient-Specific Functional Scale (PSFS) is a personalized assess-

ent of return to optimal patient function. It is a patient or parent-

eported outcome measure in which patients or parents give scores from

 to 10 to their ability to perform 3–5 activities depending on their level

f functioning [21] . Lower scores indicate greater disability. It has been

hown to be valid in cross-cultural settings and can be used to measure

hange in outcomes in a wide range of conditions [22–24] . It is a dif-

erent way to measure morbidity than the GOS-E Peds as it is a unique

ay of patient or parent assessment that is more geared to personalized

utcomes and goals. 

tatistical methods 

We summarized patient demographics, acute presentation informa-

ion, hospital-based care, and outcomes overall, and by in-hospital mor-

ality and morbidity, using descriptive statistics for all pediatric in-

ury patients. Continuous data were represented as means with stan-

ard deviation, while nominal data were represented as frequencies and

ercentages. Differences in these statistics by mortality and morbid-

ty were assessed using analysis of variance (ANOVA) or Chi-squared

ests as appropriate. We estimated odds ratios and 95% confidence

ntervals for in-hospital mortality using logistic regression. All anal-

ses were performed in SAS (Version 9.4)©, and figures were made

n R using ggplot2. 
210 
esults 

atient demographics 

A total of 365 patients were enrolled in the registry from November

020 to October 2021. The demographics of the patient population are

escribed in Table 3 . 

echanisms of injury 

348 injuries were unintentional while 16 were intentional (including

on-accidental trauma and interpersonal violence). The leading causes

f pediatric injuries were falls (n = 137, 37.5%) and road traffic injuries

n = 125, 34.5%) ( Fig. 1 ). 

ortality 

There were 30 in-hospital deaths, representing a mortality rate of

.2%. In children under 5, mortality was 9.2% (n = 14). Children with

urn injuries accounted for 43.3% of the in-hospital deaths, and these

hildren had a higher odds of mortality compared to children with other

njuries (OR 8.72, p < 0.001) ( Fig. 1 ; Table 3 ). Further, burn severity was

ssociated with increased risk of mortality, as 70.6% of those who had

 severe burn died. 

linical factors associated with in-hospital mortality 

The factors associated with in-hospital mortality were tachycardia,

ypoxemia, hypotension, abnormal GCS, ICU admission, and not having
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Table 3 

Demographics. 

Characteristic Overall In Hospital Mortality Discharge Alive P value Poor Recovery a Good Recovery a P value 

(n = 30) (n = 335) (n = 173) (n = 192) 

Sex, N (%) 

Male 240 (65.8%) 18 (60.0%) 222 (66.3%) 0.488 111 (64.2%) 129 (67.2%) 0.543 

Female 125 (34.2%) 12 (40.0%) 113 (33.7%) 62 (35.8%) 63 (32.8%) 

Age, years, mean (SD) 7.4 (5.0) 6.3 (5.0) 7.5 (5.0) 0.233 8.2 (4.9) 6.6 (5.0) 0.003 

Age Group, N (%) 

Infant (0-1 year) 43 (11.8%) 7 (23.3%) 36 (10.7%) 0.215 18 (10.4%) 25 (13.0%) 0.002 

Toddler (2-3 years) 58 (15.9%) 5 (16.7%) 53 (15.8%) 16 (9.2%) 42 (21.9%) 

Preschool (4-5 years) 51 (14.0%) 2 (6.7%) 49 (14.6%) 19 (11.0%) 32 (16.7%) 

Child (6–11 years) 126 (34.5%) 10 (33.3%) 116 (34.6%) 74 (42.8%) 52 (27.1%) 

Preteen (12–14 years) 47 (12.9%) 5 (16.7%) 42 (12.5%) 24 (13.9%) 23 (12.0%) 

Teen (15–17 years) 40 (11.0%) 1 (3.3%) 39 (11.6%) 22 (12.7%) 18 (9.4%) 

Where patient lives, N (%) 

Moshi Urban District 106 (29.0%) 3 (10.0%) 103 (30.7%) 0.041 48 (27.7%) 58 (30.2%) 0.869 

Moshi Rural District 113 (31.0%) 10 (33.3%) 103 (30.7%) 55 (31.8%) 58 (30.2%) 

Other 146 (40.0%) 17 (56.7%) 129 (38.5%) 70 (40.5%) 76 (39.6%) 

Patient lives with, N (%) 

single parent 83 (22.8%) 9 (30.0%) 74 (22.2%) < 0.001 45 (26.2%) 38 (19.8%) 0.113 

both parents 219 (60.2%) 15 (50.0%) 204 (61.1%) 94 (54.7%) 125 (65.1%) 

grandparent/aunt/uncle 60 (16.5%) 4 (13.3%) 56 (16.8%) 31 (18.0%) 29 (15.1%) 

Other 2 (0.5%) 2 (6.7%) 0 (0.0%) 2 (1.2%) 0 (0.0%) 

Number of children living in the home, N (%) 

1 (patient) 58 (15.9%) 6 (20.0%) 52 (15.6%) 0.446 28 (16.3%) 30 (15.6%) 0.190 

2-3 200 (54.9%) 14 (46.7%) 186 (55.7%) 94 (54.7%) 106 (55.2%) 

4-5 83 (22.8%) 7 (23.3%) 76 (22.8%) 38 (22.1%) 45 (23.4%) 

6-7 16 (4.4%) 3 (10.0%) 13 (3.9%) 11 (6.4%) 5 (2.6%) 

> 7 7 (1.9%) 0 (0.0%) 7 (2.1%) 1 (0.6%) 6 (3.1%) 

a As measured by the GOS-E Peds 

Fig. 1. Mechanisms of Injury in Pediatric Trauma Reg- 

istry in Northern Tanzania from November 2020 to Oc- 

tober 2021. 
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urgery ( Table 4 ). Pediatric injury patients who were tachycardic had

 4.70 (95% CI: 1.97–11.23) higher odds of dying than those that had

ormal heart rate, while those with hypoxia had a 10.43 (95% CI: 3.61–

0.18) higher odds of dying that those with normal oxygen saturations.

ediatric injury patients with an abnormal GCS score had a 9.14 (95%

I: 4.06–20.55) higher odds of dying than those who had a normal GCS
core. p

211 
orbidity 

In our cohort, 192 (52.6%) patients had GOS-E Peds scores of 1 or 2,

ndicating good recovery at hospital discharge. 173 (47.4%) had GOS-E

eds scores of 3–8 at discharge, indicating poor recovery. The average

SFS in our cohort at hospital discharge was 3.78 (SD = 3.41) on a 0-10

oint scale. Lower scores indicate greater disability. 
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Table 4 

Factors associated with in-hospital mortality. 

Characteristic, N (%) Overall In-Hospital Mortality Discharge Alive P value Odds Ratio (95% CI) 

(n = 30) (n = 335) 

Mechanism of injury 

Fall 137 (37.5%) 7 (23.3%) 130 (38.8%) 0.094 0.48 (0.20–1.15) 

Burn 40 (11.0%) 13 (43.3%) 27 (8.1%) < 0.001 8.72 (3.83–19.85) 

Road traffic injury 125 (34.2%) 7 (23.3%) 118 (35.2%) 0.189 0.56 (0.23–1.34) 

Other 65 (17.8%) 3 (10.0%) 62 (18.5%) 0.243 0.49 (0.14–1.66) 

Vital Sign Abnormality 

Tachycardia 37 (10.1%) 9 (30.0%) 28 (8.4%) < 0.001 4.70 (1.97–11.23) 

Hypoxemic 17 (4.8%) 7 (25.0%) 10 (3.1%) < 0.001 10.43 (3.61–30.18) 

Hypotension 5 (1.5%) 3 (11.5%) 2 (0.7%) < 0.001 ∗ 

Traumatic Brain Injury 134 (36.7%) 10 (33.3%) 124 (37.0%) 0.689 0.85 (0.39–1.88) 

Burn Severity 

Not Burned 321 (87.9%) 17 (56.7%) 304 (90.7%) < 0.001 ∗ 

1. Mild Burn ( < 10% BSA) 16 (4.4%) 0 (0.0%) 16 (4.8%) 

2. Moderate Burn (10-19% BSA) 11 (3.0%) 1 (3.3%) 10 (3.0%) 

3. Severe Burn ( > = 20% BSA) 17 (4.7%) 12 (40.0%) 5 (1.5%) 

Length Of Stay, days 

< 7 days 246 (68.3%) 25 (83.3%) 221 (67.0%) 0.065 2.47 (0.92–6.62) 

7 or more days 114 (31.7%) 5 (16.7%) 109 (33.0%) 

ICU Admission 34 (9.3%) 22 (73.3%) 12 (3.6%) < 0.001 80.26 (28.09–229.35) 

Had Surgery 144 (39.5%) 5 (16.7%) 139 (41.5%) 0.008 0.28 (0.11–0.75) 

CT findings 

Normal 34 (9.3%) 2 (6.7%) 32 (9.6%) 0.861 ∗ 

Abnormal 99 (27.1%) 8 (26.7%) 91 (27.2%) 

Not done 232 (63.6%) 20 (66.7%) 212 (63.3%) 

Glasgow Coma Score 

< 15 49 (13.9%) 15 (51.7%) 34 (10.5%) < 0.001 9.14 (4.06–20.55) 

15 304 (86.1%) 14 (48.3%) 290 (89.5%) 

∗ Odds ratio not estimated due to low sample size 
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linical factors associated with morbidity 

Factors associated with increased morbidity as measured by a poor

OS-E Peds score [3–8] at discharge were hypotension, burn sever-

ty, abnormal GCS score, ICU admission, and length of stay > = 7 days

 Table 5 ). Patients that had hypotension were more likely to have poor

OS-E Peds scores than normotensive patients ( p = 0.02). Patients with

evere burns had poorer outcomes than those with no, mild or moderate

urns ( p = 0.02). Patients with an abnormal GCS score ( < 15) were more

ikely to have poorer outcomes measured with the GOS-E Peds ( p = 0.02).

atients admitted to the ICU were more likely to have poorer outcomes

easured by the GOS-E Peds score than those not admitted to the ICU

 p < 0.001). Patients with length of stay > = 7 days had poorer outcomes

s measured by the GOS-E Peds score ( p = 0.01). 

Factors associated with increased morbidity as measured by a lower

SFS at discharge were road traffic injury as mechanism of injury, se-

ere burn, had surgery, and hospital length of stay > = 7 days. PSFS

iffered by severity of burns ( p = 0.03). Patients that had surgery had

 lower PSFS and thus poorer outcomes than those that did not need

urgery ( p < 0.001). Patients that had a hospital length of stay > = 7 days

ad a lower PSFS and poorer outcomes than those who stayed < 7 days

 p < 0.001). 

iscussion 

We present a cohort from a pediatric trauma registry that provides

nsight into the epidemiology and outcomes of injured children that pre-

ented to a zonal referral hospital in Northern Tanzania. Although data

rom adult trauma registries in LMICs are well documented, registries

pecific to pediatric injured children are very limited in the literature.

hus, our study provides key insight into the epidemiology of injuries

nique to children in LMICs and helps to identify areas in which inter-

entions can be developed to both prevent and build healthcare capacity

o improve the outcomes of injured children. 

This cohort of injured children included more males than females,

nd the most common mechanisms of injury were road traffic injuries
212 
nd falls. This is supported by many adult and one pediatric trauma

egistry study in LMICs that have found that young, male, road traffic

njured and fall patients represent a large proportion of the trauma bur-

en [ 8 , 25–29 ]. Examining the epidemiology of injured patients through

 hospital-based registry allows for the identification of priority areas

or the development of trauma quality improvement interventions and

revention campaigns [27] . Thus, our findings highlight the need to de-

elop prevention initiatives targeting children at risk for falls and road

raffic injuries. For falls, prevention needs include improved availabil-

ty and use of safety and protective equipment, education programs, and

ncreased supervision around fall hazards [30] . For road traffic injuries,

revention priorities specific to pediatric populations include the use

f child restraint systems, increased helmet usage, and improved road

nfrastructure for pedestrians [ 30 , 31 ]. In this region specifically, child

estraint systems and helmets are not widely used, representing an area

or targeted improvement. 

The mortality rate of injured children in our cohort was considerably

igh at 8.2%. In other pediatric registry studies, mortality rates ranged

rom 0.3% to 7.0% [ 3 , 9 , 12 , 29 , 32 ]. More specifically, a multi-site study

t 10 centers in LMICs found an overall mortality rate of 0.8% for ad-

itted pediatric injured patients [12] . One potential explanation for this

ower mortality rate is the fact that this study enrolled patients admit-

ed to the trauma service, whereas in our study we enrolled all pediatric

rauma patients presenting to the EMD. It is possible that the multi-

ite study missed some children who presented to the EMD and died

efore admission, thus resulting in a lower than actual mortality rate.

owever, it is also possible that this study missed some minor trauma

atients seen in the EMD and discharged home rather than being admit-

ed to the trauma service, thus potentially resulting in a higher mortality

ate than actual. Thus, it is not possible to know the exact impact only

ncluding admitted children has on the true mortality rate of pediatric

rauma in the regions of the study. Potentially a more direct comparison

o our study, a multi-site study in Rwanda showed an in-hospital mor-

ality rate of 4.8% for pediatric trauma patients enrolled in the EMD,

hich is closer yet still below the mortality rate found in our cohort

29] . The high mortality rate found in our cohort shows that pediatric
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Table 5 

Factors associated with morbidity as measured by GOS-E Peds and PSFS. 

Characteristic, N (%) Poor Recovery ∗ Good Recovery ∗ P value Average PSFS at discharge (0-10) P Value 

(n = 173, 47.4% ) (n = 192, 52.6% ) 

Mechanism of injury = Fall 

No 114 (65.9%) 114 (59.4%) 0.199 4.0 (3.5) 0.117 

Yes 59 (34.1%) 78 (40.6%) 3.4 (3.2) 

Mechanism of injury = Burn 

No 149 (86.1%) 176 (91.7%) 0.091 3.7 (3.4) 0.030 

Yes 24 (13.9%) 16 (8.3%) 5.1 (3.7) 

Mechanism of injury = RTI 

No 105 (60.7%) 135 (70.3%) 0.053 4.1 (3.5) 0.020 

Yes 68 (39.3%) 57 (29.7%) 3.2 (3.2) 

Mechanism of injury = Other 

No 151 (87.3%) 149 (77.6%) 0.016 3.5 (3.3) 0.001 

Yes 22 (12.7%) 43 (22.4%) 5.1 (3.7) 

Tachycardia 

No 151 (87.3%) 177 (92.2%) 0.121 3.9 (3.4) 0.109 

Yes 22 (12.7%) 15 (7.8%) 2.8 (3.0) 

Hypoxemic 

No 155 (93.9%) 179 (96.2%) 0.317 3.8 (3.4) 0.738 

Yes 10 (6.1%) 7 (3.8%) 4.2 (3.9) 

Hypotension 

No 158 (96.9%) 169 (100.0%) 0.022 3.6 (3.3) 0.272 

Yes 5 (3.1%) 0 (0.0%) 1.0 (1.4) 

Traumatic Brain Injury 

No 116 (67.1%) 115 (59.9%) 0.157 3.5 (3.3) 0.044 

Yes 57 (32.9%) 77 (40.1%) 4.3 (3.5) 

Burn Severity 

Not Burned 149 (86.1%) 172 (89.6%) 0.017 3.7 (3.4) 0.034 

Mild Burn ( < 10% BSA) 5 (2.9%) 11 (5.7%) 5.0 (4.0) 

Moderate Burn (10-19% BSA) 5 (2.9%) 6 (3.1%) 6.3 (3.7) 

Severe Burn ( > = 20% BSA) 14 (8.1%) 3 (1.6%) 2.4 (1.6) 

Length Of Stay, days 

< 7 days 105 (61.8%) 141 (74.2%) 0.011 4.3 (3.5) < 0.001 

7 or more days 65 (38.2%) 49 (25.8%) 2.8 (3.0) 

ICU Admission 

No 144 (83.2%) 187 (97.4%) < 0.001 3.8 (3.4) 0.470 

Yes 29 (16.8%) 5 (2.6%) 3.1 (3.3) 

Had Surgery 

No 98 (56.6%) 123 (64.1%) 0.148 4.5 (3.6) < 0.001 

Yes 75 (43.4%) 69 (35.9%) 2.8 (2.8) 

CT findings 

Normal 17 (9.8%) 17 (8.9%) 0.508 4.3 (3.7) 0.518 

Abnormal 42 (24.3%) 57 (29.7%) 3.9 (3.4) 

Not done 114 (65.9%) 118 (61.5%) 3.6 (3.4) 

Glasgow Coma Score 

< 15 31 (18.5%) 18 (9.7%) 0.018 3.8 (3.5) 0.983 

15 137 (81.5%) 167 (90.3%) 3.8 (3.4) 

∗ As measured by the GOS-E Peds 
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i  
njuries should be a high priority area for interventions targeting child

ealth in Northern Tanzania. 

Burn injuries were common in this cohort and had a high mortal-

ty. In children with severe burn injuries, they were both more likely to

ie and have increased morbidity. These findings are supported by other

tudies in SSA that demonstrated that burns are common in the pediatric

opulation and have relatively high mortality [ 27 , 33 , 34 ]. A literature

eview on burns in SSA found that children were affected disproportion-

tely, with > 80% of those burned < 10 years old. A systematic review

n prevention of burn injuries in LMICs found that education-based ini-

iatives show favorable outcomes, but that outcomes research is lacking

35] . Further, little has been published about the management of burn

njuries in LMICs [36] . Thus, this is a common problem in children and

urther studies need to be done on ways to both prevent burn injuries

nd also improve outcomes for burn injured pediatric patients. 

Clinical factors associated with poor outcomes included vital sign

bnormalities, severe burns, abnormal mental status, and need for ICU

dmission. We chose to focus on clinical factors in order to help assist us

o create a care process guideline. Our findings are supported by other

tudies in adult trauma patients at KCMC, including a study on adults

ith abdominal trauma that found that patients with hypotension had
213 
igher odds of mortality, and a study in TBI patients that found that hy-

otension and hypoxemia predicted mortality [ 37 , 38 ]. Regarding men-

al status as a predictor of poor outcomes, our finding is supported by

tudies in Kenya and Malawi that found that presenting with abnormal

ental status predicted mortality [ 27 , 39 ]. The aforementioned studies

ere all mainly in adults, with only one including a small number of

hildren as young as nine years old [39] . We found only one study on

redictors of mortality in pediatric injured patients in an upper middle-

ncome country, and none in a low-income country [40] . This study

xamined systolic blood pressure and base excess in predicting clini-

al outcomes, and found that systolic blood pressure is a late marker of

ortality. The authors suggest the use of base excess in conjunction with

lood pressure as a more useful means of identifying shock [40] . Unfor-

unately base excess is not available in our clinical registry at this time.

evertheless, knowing the predictors of poor outcomes can enable the

reation of a care process guideline in order to identify and more closely

onitor pediatric injured patients who have these findings on clinical

resentation to KCMC and other hospitals in similar low-resource set-

ings. 

This study has limitations. This is a prospective pediatric injury reg-

stry where data is collected by research assistants. There is some miss-
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ng data such as vital signs that were not taken at the time of arrival to

he KCMC EMD. To mitigate this, we trained our research assistants to

ake the vital signs of patients whenever they enrolled them in the EMD.

n addition, this registry is hospital-based, and thus we are not capturing

ata prior to hospital care including those who do not survive to presen-

ation at KCMC, which introduces a survivorship sampling bias. Thus,

he true burden of pediatric injury at the community level may not be

nown since we are missing those who die before arrival to KCMC. Fur-

her, the design of this registry allows for measurement of in-hospital

utcomes. Therefore, we are unable to determine long-term outcomes

nd disability. 

onclusion 

The mortality and morbidity rates of injured children in our cohort

as considerably high, especially in children with burn injuries. Clinical

actors associated with poor outcomes including vital sign abnormali-

ies, severe burns, and abnormal mental status, allow for prioritizing in-

erventions in injured children with these presentations. These findings

ighlight the need to implement strategies to both prevent and improve

utcomes of pediatric injury patients in Northern Tanzania. 

issemination of results 

Results from this study were shared with staff members at the data

ollection site through a Grand Rounds presentation. In addition, results

rom this study were shared with the local scientific community through

n oral presentation at the Non-Communicable Diseases Conference in

rusha, Tanzania in November 2021. 

uthors’ Contribution 

Authors contributed as follows to the conception or design of the

ork; the acquisition, analysis, or interpretation of data for the work;

nd drafting the work or revising it critically for important intellectual

ontent: EK contributed 30%; CS contributed 15%; FS, BM, GN, and IA

ontributed 10% each; and CT, NF, and MW contributed 5% each. All

uthors approved the version to be published and agreed to be account-

ble for all aspects of the work. 

unding Statement 

This work was supported by the Fogarty International Center of the

ational Institutes of Health (D43 TW009337). The content is solely

he responsibility of the authors and does not necessarily represent the

fficial views of the National Institutes of Health. 

eclaration of Competing Interest 

The authors declared no conflicts of interest. 

cknowledgments 

The authors would like to acknowledge the children of Tanzania in

ur study and their families. 

eferences 

[1] WHO Guidelines Approved by the Guidelines Review Committee. In: Peden M, Oyeg-

bite K, Ozanne-Smith J, Hyder AA, Branche C, Rahman A, et al., editors. World Re-

port on Child Injury Prevention. Geneva: World Health Organization Copyright (c)

World Health Organization 2008.; 2008. 

[2] Stephenson J. Caring for the injured child in settings of limited resource. Semin

Pediatr Surg 2016;25(1):19–22 . 

[3] St-Louis E, Petroze R, Baird R, Razek T, Poenaru D, Calland JF, et al. Calibration and

validation of the pediatric resuscitation and trauma outcome model among injured

children in Rwanda. J Pediatr Surg 2020;55(11):2510–16 . 

[4] Injuries and Violence: 2022 the facts. World Health Organization. 
214 
[5] IHME. Financing Global Health 2018 2018 [Available from: https://vizhub.

healthdata.org/fgh/ . 

[6] Ademuyiwa AO, Usang UE, Oluwadiya KS, Ogunlana DI, Glover-Addy H, Bode CO,

et al. Pediatric trauma in sub-Saharan Africa: challenges in overcoming the scourge.

J Emerg Trauma Shock 2012;5(1):55–61 . 

[7] Moore L, Clark DE. The value of trauma registries. Injury 2008;39(6):686–95 . 

[8] Kobusingye OC, Lett RR. Hospital-based trauma registries in Uganda. J Trauma

2000;48(3):498–502 . 

[9] Burstein B, Fauteux-Lamarre E, As AB. Increased morbidity associated with week-

end paediatric road traffic injuries: 10-year analysis of trauma registry data. Injury

2016;47(6):1236–41 . 

10] Chokotho LC, Mulwafu W, Nyirenda M, Mbomuwa FJ, Pandit HG, Le G, et al. Estab-

lishment of trauma registry at Queen Elizabeth Central Hospital (QECH), Blantyre,

Malawi and mapping of high risk geographic areas for trauma. World J Emerg Med

2019;10(1):33–41 . 

11] O’Reilly GM, Cameron PA, Joshipura M. Global trauma registry mapping: a scoping

review. Injury 2012;43(7):1148–53 . 

12] Bradshaw CJ, Bandi AS, Muktar Z, Hasan MA, Chowdhury TK, Banu T, et al. Interna-

tional study of the epidemiology of paediatric trauma: PAPSA research study. World

J Surg 2018;42(6):1885–94 . 

13] xxx Injury surveilance guidelines, Geneva: World Health Organization; 2001. Avail-

able from: http://www.who.int/violence_injury_prevention/index.html . 

14] Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research elec-

tronic data capture (REDCap)–a metadata-driven methodology and workflow pro-

cess for providing translational research informatics support. J Biomed Inform

2009;42(2):377–81 . 

15] Johnson SA, Shi J, Groner JI, Thakkar RK, Fabia R, Besner GE, et al. Inter-facility

transfer of pediatric burn patients from U.S. Emergency Departments. Burns: J Int

Soc Burn Injuries 2016;42(7):1413–22 . 

16] Beers SR, Wisniewski SR, Garcia-Filion P, Tian Y, Hahner T, Berger RP, et al. Va-

lidity of a pediatric version of the glasgow outcome scale-extended. J Neurotrauma

2012;29(6):1126–39 . 

17] Ardolino A, Sleat G, Willett K. Outcome measurements in major trauma–results of a

consensus meeting. Injury 2012;43(10):1662–6 . 

18] Williamson OD, Gabbe BJ, Sutherland AM, Wolfe R, Forbes AB, Cameron PA. Com-

paring the responsiveness of functional outcome assessment measures for trauma

registries. J Trauma 2011;71(1):63–8 . 

19] Gabbe BJ, Simpson PM, Lyons RA, Ameratunga S, Harrison JE, Derrett S,

et al. Association between the number of injuries sustained and 12-month

disability outcomes: evidence from the injury-VIBES study. PLoS One 2014

;9(12):e113467 . 

20] Maas AI, Steyerberg EW, Marmarou A, McHugh GS, Lingsma HF, Butcher I,

et al. IMPACT recommendations for improving the design and analysis of clin-

ical trials in moderate to severe traumatic brain injury. Neurotherapeutics 2010

;7(1):127–34 . 

21] Horn KK, Jennings S, Richardson G, Vliet DV, Hefford C, Abbott JH. The patien-

t-specific functional scale: psychometrics, clinimetrics, and application as a clinical

outcome measure. J Orthop Sports Phys Ther 2012;42(1):30–42 . 

22] Mann M, Musabyemariya I, Harding L, Braxley B. Using patient-reported outcome

measures to promote patient-centered practice: building capacity among pediatric

physiotherapists in Rwanda. Glob Health Sci Pract 2020;8(3):596–605 . 

23] Sharma S, Palanchoke J, Abbott JH. Cross-cultural adaptation and validation of the

Nepali translation of the patient-specific functional scale. J Orthop Sports Phys Ther

2018;48(8):659–64 . 

24] Alnahdi AH, Murtada BA, Zawawi AT, Omar MT. Alsobayel HI. Cross-cultural adap-

tation and measurement properties of the Arabic version of the Patient-Specific Func-

tional Scale in patients with lower extremity musculoskeletal disorders. Disabil Re-

habil 2021:1–8 . 

25] Boughton O, Jones GG, Lavy CB, Grimes CE. Young, male, road traffic victims: a

systematic review of the published trauma registry literature from low and middle

income countries. Sicot j 2015;1:10 . 

26] Chichom-Mefire A, Nwanna-Nzewunwa OC, Siysi VV, Feldhaus I, Dicker R, Juil-

lard C. Key findings from a prospective trauma registry at a regional hospital in

Southwest Cameroon. PLoS One 2017;12(7):e0180784 . 

27] Botchey IM Jr, Hung YW, Bachani AM, Saidi H, Paruk F, Hyder AA. Understand-

ing patterns of injury in Kenya: Analysis of a trauma registry data from a National

Referral Hospital. Surgery 2017;162(6s) S54-s62 . 

28] Li Q, Alonge O, Hyder AA. Children and road traffic injuries: can’t the world do

better? Arch Dis Child 2016;101(11):1063–70 . 

29] Petroze RT, Martin AN, Ntaganda E, Kyamanywa P, St-Louis E, Rasmussen SK, et al.

Epidemiology of paediatric injuries in Rwanda using a prospective trauma registry.

BJS Open 2020;4(1):78–85 . 

30] Jullien S. Prevention of unintentional injuries in children under five years. BMC

Pediatr 2021;21(Suppl 1):311 . 

31] Nantulya VM, Reich MR. Equity dimensions of road traffic injuries in low- and mid-

dle-income countries. Inj Control Saf Promot 2003;10(1-2):13–20 . 

32] Traynor MD Jr, St Louis E, Hernandez MC, Alsayed AS, Klinkner DB, Baird R, et al.

Comparison of the Pediatric Resuscitation and Trauma Outcome (PRESTO) model

and pediatric trauma scoring systems in a middle-income country. World J Surg

2020;44(8):2518–25 . 

33] Tyson AF, Boschini LP, Kiser MM, Samuel JC, Mjuweni SN, Cairns BA, et al. Sur-

vival after burn in a sub-Saharan burn unit: challenges and opportunities. Burns

2013;39(8):1619–25 . 

34] Outwater AH, Ismail H, Mgalilwa L, Justin Temu M, Mbembati NA. Burns in Tanza-

nia: morbidity and mortality, causes and risk factors: a review. Int J Burns Trauma

2013;3(1):18–29 . 

http://refhub.elsevier.com/S2211-419X(22)00023-4/sbref0002
http://refhub.elsevier.com/S2211-419X(22)00023-4/sbref0003
https://vizhub.healthdata.org/fgh/
http://refhub.elsevier.com/S2211-419X(22)00023-4/sbref0006
http://refhub.elsevier.com/S2211-419X(22)00023-4/sbref0007
http://refhub.elsevier.com/S2211-419X(22)00023-4/sbref0008
http://refhub.elsevier.com/S2211-419X(22)00023-4/sbref0009
http://refhub.elsevier.com/S2211-419X(22)00023-4/sbref0010
http://refhub.elsevier.com/S2211-419X(22)00023-4/sbref0011
http://refhub.elsevier.com/S2211-419X(22)00023-4/sbref0012
http://www.who.int/violence_injury_prevention/index.html
http://refhub.elsevier.com/S2211-419X(22)00023-4/sbref0014
http://refhub.elsevier.com/S2211-419X(22)00023-4/sbref0015
http://refhub.elsevier.com/S2211-419X(22)00023-4/sbref0016
http://refhub.elsevier.com/S2211-419X(22)00023-4/sbref0017
http://refhub.elsevier.com/S2211-419X(22)00023-4/sbref0018
http://refhub.elsevier.com/S2211-419X(22)00023-4/sbref0019
http://refhub.elsevier.com/S2211-419X(22)00023-4/sbref0020
http://refhub.elsevier.com/S2211-419X(22)00023-4/sbref0021
http://refhub.elsevier.com/S2211-419X(22)00023-4/sbref0022
http://refhub.elsevier.com/S2211-419X(22)00023-4/sbref0023
http://refhub.elsevier.com/S2211-419X(22)00023-4/sbref0024
http://refhub.elsevier.com/S2211-419X(22)00023-4/sbref0025
http://refhub.elsevier.com/S2211-419X(22)00023-4/sbref0026
http://refhub.elsevier.com/S2211-419X(22)00023-4/sbref0027
http://refhub.elsevier.com/S2211-419X(22)00023-4/sbref0028
http://refhub.elsevier.com/S2211-419X(22)00023-4/sbref0029
http://refhub.elsevier.com/S2211-419X(22)00023-4/sbref0030
http://refhub.elsevier.com/S2211-419X(22)00023-4/sbref0031
http://refhub.elsevier.com/S2211-419X(22)00023-4/sbref0032
http://refhub.elsevier.com/S2211-419X(22)00023-4/sbref0033
http://refhub.elsevier.com/S2211-419X(22)00023-4/sbref0034


E.M. Keating, F. Sakita, B.T. Mmbaga et al. African Journal of Emergency Medicine 12 (2022) 208–215 

[  

 

[  

 

[  

 

 

[  

 

 

 

[  

 

[  
35] Rybarczyk MM, Schafer JM, Elm CM, Sarvepalli S, Vaswani PA, Balhara KS, et al.

Prevention of burn injuries in low- and middle-income countries: a systematic re-

view. Burns 2016;42(6):1183–92 . 

36] Jacobs C, Vacek J, Many B, Bouchard M, Abdullah F. An analysis of factors asso-

ciated with burn injury outcomes in low- and middle-income countries. J Surg Res

2021;257:442–8 . 

37] Ntundu SH, Herman AM, Kishe A, Babu H, Jahanpour OF, Msuya D, et al. Pat-

terns and outcomes of patients with abdominal trauma on operative management

from northern Tanzania: a prospective single centre observational study. BMC Surg

2019;19(1):69 . 
215 
38] Staton CA, Msilanga D, Kiwango G, Vissoci JR, de Andrade L, Lester R, et al.

A prospective registry evaluating the epidemiology and clinical care of trau-

matic brain injury patients presenting to a regional referral hospital in Moshi,

Tanzania: challenges and the way forward. Int J Inj Contr Saf Promot 2017

;24(1):69–77 . 

39] Tyson AF, Varela C, Cairns BA, Charles AG. Hospital mortality following trauma: an

analysis of a hospital-based injury surveillance registry in sub-Saharan Africa. J Surg

Educ 2015;72(4):e66–72 . 

40] Brysiewicz P, Clarke DL, Sartorius B, Bruce JL, Laing GL. Defining predictors of

mortality in pediatric trauma patients. S Afr J Surg 2017;55(3):36–40 . 

http://refhub.elsevier.com/S2211-419X(22)00023-4/sbref0035
http://refhub.elsevier.com/S2211-419X(22)00023-4/sbref0036
http://refhub.elsevier.com/S2211-419X(22)00023-4/sbref0037
http://refhub.elsevier.com/S2211-419X(22)00023-4/sbref0038
http://refhub.elsevier.com/S2211-419X(22)00023-4/sbref0039
http://refhub.elsevier.com/S2211-419X(22)00023-4/sbref0040

	A cohort of pediatric injury patients from a hospital-based trauma registry in Northern Tanzania
	African Relevance
	Introduction
	Methods
	Ethical approvals
	Study design
	Study setting
	Study population
	Data collection
	Variables
	Statistical methods

	Results
	Patient demographics
	Mechanisms of injury
	Mortality
	Clinical factors associated with in-hospital mortality
	Morbidity
	Clinical factors associated with morbidity

	Discussion
	Conclusion
	Dissemination of results
	Authors’ Contribution
	Funding Statement
	Declaration of Competing Interest
	Acknowledgments
	References


