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Abstract: Despite high injury-related morbidity, approaches for evaluating post-injury functional
status after emergency care are poorly characterized in resource-limited settings. This study evaluated
the feasibility of standardized disability assessments among patients presenting with significant
trauma to the Centre Hospitalier Universitaire de Kigali ED in Rwanda from January–June 2020. The
functional status at 28-days post-injury was assessed using the World Health Organization Disability
Assessment Schedule 2.0 (WHODAS-2), the Katz Activities of Daily Living (ADL) Scale, and self-
reported functional state. The primary outcome was a descriptive profile of the disability status at
28-days post-injury. The WHODAS 2.0, Katz ADL Scale and patients’ self-perceived functional status
was compared using Kendall’s rank correlation coefficient. Twenty-four patients were included. The
most common injury mechanism was road traffic accident (70.8%); 58.3% of patients had traumatic
brain injury. The self-perception questionnaire and the Katz ADL scale were strongly correlated
with the WHODAS 2.0 scale; however, self-perception was not well correlated with the ADL scale.
Post-injury morbidity was high and morbidity assessment was feasible, with a strong correlation
between patients’ self-perceived functional status and the WHODAS-2 scale. Structured post-injury
assessments may serve to inform the development of rehabilitation services in Rwanda, although
larger studies are needed to inform such initiatives.

Keywords: Rwanda; injury care; trauma; disability; emergency care; global health; low- and
middle-income countries

1. Introduction

Globally, injuries account for approximately 10% of the world’s mortality burden [1,2].
Disability is the cause of more than half of the premature mortality worldwide, and low-
and middle-income countries (LMICs) bear a disproportionate burden due to higher rates of
trauma, lack of prehospital care services, limited post-traumatic injury care and rehabilitation
services, or a combination of these factors [3]. One study estimated the monetary value of
disability-adjusted life years (DALYs) in East African countries to be nearly $200 billion
in 2015 [4]. However, post-injury disability is under-measured in many LMICs, including
in sub-Saharan Africa (SSA) with limited evidence on the best practices for how to assess
disability. In Rwanda, a nationwide population study conducted in 2012 found that nearly
a quarter of households reported having been affected by serious injuries [5]. However,
Rwanda’s overall burden of injury-related disability is not well understood.
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The World Health Organization Disability Assessment Schedule 2.0 (WHODAS 2.0)
is a standardized tool to quantify physical, mental, and social disability and functioning
post-injury [6]. The WHODAS 2.0 has been widely utilized in a variety of settings and
populations to measure impairment and disability after psychological trauma [7–10] as well
as to measure functional status after surgical operations or physical trauma [11]. In sub-
Saharan Africa (SSA), the WHODAS 2.0 has been adapted and used to measure disability
after road traffic incidents [12], postoperative disability in surgical interventions [13,14],
and to characterize severity of disability [15]. The WHODAS 2.0 has also been adapted and
validated for use in measuring psychological functional impairment in Rwandan children
with psychosocial problems [16]. These studies have demonstrated that the WHODAS 2.0
is feasible for assessment of functional status post-injury and has good cross-cultural
adaptation. However, there remains a need for improved understanding of the impacts of
injury and functional status in the adult Rwandan population, where an estimated 10% of
disability-adjusted life-years (DALYs) are attributable to injury-related traumas, indicating
a high economic burden [4,17].

The Katz Index of Activities of Daily Living (Katz ADL) is another commonly used
measure for assessing disability and functional status post-injury [18,19]. While the
Katz ADL has been used primarily in geriatric and chronically ill patient populations
to evaluate functional capacity to independently perform activities typical in daily life, it
has not been commonly studied among younger patient populations and those recovering
from acute trauma [20–23]. One previous study comparing postoperative disability among
surgical patients found correlation between the Katz ADL and WHODAS 2.0, suggesting
that either could be useful in characterizing the functional status in such populations [24].

In addition to existing formalized assessment tools, a pragmatic assessment of patients’
self-perception of their own functional status may help determine which scales are most
appropriate for post-traumatic injury populations in LMICs (Table A1). Additionally,
self-perception of disability may help simplify screening and identification of patients in
need for post-injury rehabilitation and support. Incorporating patients’ own perceived
functional status could also serve to capture a patient’s lived experience post-injury in a
culturally sensitive manner.

Determination of the most contextually appropriate approaches for evaluating patients’
functional status post-injury is necessary to better identify patient needs and allocate
resources, and to design interventions to improve patients’ quality of life. The aim of
this pilot study was to evaluate the functional status at hospital discharge and at 28-day
follow-up of patients presenting for emergency care with significant acute injuries in Kigali,
Rwanda and assess the correlation between the WHODAS 2.0, Katz ADL and the patients’
self-assessment of functional status.

2. Materials and Methods
2.1. Study Design and Setting

This is an a priori secondary analysis pilot evaluation of disability among patients
experiencing injuries in Kigali, Rwanda comparing patients’ self-perception of functional
status post-injury with standardized tools. The data used in this study were obtained from
a prospective cohort study evaluating emergency care received by patients with signifi-
cant injuries who presented to the emergency department (ED) of the Centre Hospitalier
Universitaire de Kigali (CHUK) in Kigali, Rwanda from January to June 2020. Due to the
COVID-19 pandemic, study activities were paused from March until June 2020, such that
the data collection periods encompassed a pre-COVID-19 period from 27 January–21 March
and a COVID-19 study period from 1–28 June [24]. The study was approved by the CHUK
ethics committee, the University of Rwanda College of Medicine and Health Sciences and
the institutional review board of Rhode Island Hospital (Lifespan IRB00000396).

CHUK is a tertiary care hospital that serves the Rwandan population of approximately
12 million people and acts as the national public receiving center for all serious injuries [25].
CHUK is an urban public tertiary care hospital with approximately 500 inpatient beds,
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teaching surgical and medical specialty consultant services. It is the one of the country’s
largest injury referral centers and houses the country’s sole emergency medicine (EM)
training program.

2.2. Study Population

Patients were eligible for inclusion if they met the following criteria: (1) age ≥ 15 years
old, (2) presenting with acute injury (within 12 h of occurrence), (3) significant injury
defined using a Kampala Trauma Score (KTS) ≤ 13 [26,27]. Patients with concurrent
medical needs unrelated to the index injury, pregnant patients, age ≤ 14 years old, those
unable or unwilling to provide informed consent, and any legal prisoner of the state were
excluded from enrollment.

2.3. Data Collection and Management

All patients presenting for injury care that met inclusion criteria were continuously
screened during the study recruitment periods. To avoid impeding clinical care, patients
were screened after initial triage and stabilization. Screened patients meeting inclusion
criteria and providing informed consent were enrolled. If a patient was unable to consent
due to incapacity, informed consent was obtained from a legally authorized patient rep-
resentative, which could include a parent, guardian, or caretaker. Enrolled participants
were followed through their ED course, as inpatients and as outpatients post-discharge
through 28-days after their injury event. Follow-up at 28 days was conducted in-person
for participants still admitted to the hospital and via telephone for those discharged. If a
patient was unable to respond their designated representative was contacted. Participants
were given appropriate compensation for study involvement. If participants were unable
to be reached after three attempts, the participant was deemed lost to follow-up. Study
personnel trained in research protocols collected data using structured case reporting forms
during the data collection periods.

2.4. Functional Status Assessments

A functional status evaluation of disability was conducted for each participant pre-
injury, at time of discharge and at 28-days after the initial injury. Disability was assessed
using the 12-item WHODAS 2.0 and Katz ADL scale, which have been demonstrated to
have utility in disability assessments in both injury and non-injury pathologies [6,11,12].
Additionally, a brief 6-item self-perception questionnaire was completed by all patients
who were discharged from the hospital at 28-days.

The WHODAS 2.0 consists of 12 questions, each scaled from 0 (no difficulty) to
4 (extreme difficulty or unable to perform) regarding difficulties experienced in the past
30 days, with a total score ranging from 0–48, with 0 corresponding to no disability and
48 to complete disability. The Katz ADL index consists of 6 questions, each scaled as
0 (requires assistance) or 1 (able to perform activity without assistance) with a total score
ranging from 0–6 (0 corresponding to completely dependent and 6 to completely indepen-
dent) [21]. The self-perception questionnaire was an adapted form of a previously used tool
in East Africa [28]. The self-perception questionnaire was completed by discharged patients
at the final 28-day follow-up and included data on participants’ abilities to perform their
pre-injury vocational activities (representing a patient and socio-culturally centered out-
come) as well as a single item question for the patient’s own self-assessment of their overall
functional status. The item on self-perceived overall functional status was scored from 1–4
corresponding to “fully recovered”, “partially recovered”, “same since leaving hospital”, or
“worse since leaving hospital”. For patients still hospitalized at follow-up day 28, a general
evaluation of neurologic-specific disability was assessed using the AVPU scale (an acronym
from “alert, verbal, pain, unresponsive”), a simple scale used to record a patient’s level of
consciousness, and the patient’s Glasgow Coma Scale (GCS) as documented on day 28. The
GCS is a reliable scoring system used to describe the level of consciousness after traumatic
brain injury.



Trauma Care 2022, 2 437

2.5. Data Analysis

Descriptive analyses using frequencies with percentages, medians with interquartile
ranges (IQR), or means with standard deviations (SD) were performed as appropriate for the
continuous data variables. Comparisons were conducted with t-test, Mann–Whitney U test,
Pearson’s chi-squared test, or Fisher’s exact test as appropriate. The primary outcome was
descriptive profiles of the functional status at 28-days post-injury using the WHODAS 2.0
and ADL scale. Secondary outcomes included in-hospital complications (e.g., nosoco-
mial infections, thromboembolic events, and respiratory decompensation) and length of
stay. Additionally, for patients who were discharged from hospital, the functional status
assessment scales were compared (single question on patients’ self-perceived functional
status, Katz’ ADL, WHODAS 2.0) using Kendall’s (Tau) rank correlation coefficient. STATA
Version 15.0 (Stata Corp; College Station, TX, USA) was used for all analyses.

3. Results

A total of 37 patients with serious injuries were enrolled during the study period. Of
these patients, nine died while in the hospital, and four were lost to follow-up leaving
24 patients with complete discharge and 28-day follow-up data for analysis. A total of
21 (87.5%) patients were male and the median (IQR) age was 30.5 (24–33.5) years with
an age range of 18–76 years. The most common mechanisms of injury were road traffic
accidents (70.8%) and falls (8.3%). Head and face injuries were the most common (75%),
followed by extremity (41.7%), chest (29.2%) and neck (25%) injuries; 58.3% were diagnosed
with traumatic brain injury during hospitalization. Most patients (75%) reported they had
no prior medical conditions prior to their injury. One-quarter of the patients were still
hospitalized at day 28 follow-up (Table 1).

Among the six patients still hospitalized at 28-day follow-up, none were categorized
as “alert” using the AVPU scale, 3 (50%) could orient to voice, 1 (16.7%) could orient to
pain, while 2 (33.3%) were unresponsive (Table 2). The median GCS was 15 (IQR: 10–15)
among those hospitalized (Table 2).

Prior to their injury, no patients had reported any baseline functional disabilities in
performing ADLs according to the Katz ADL scale and all patients reported going to work
(91.7%) and/or school (12.5%) (Table 2). Using the Katz ADL scale to assess ability to
perform ADLs independently at 28-day follow-up, 20 (83.3%) could eat, 13 (54.2%) could
bathe, 15 (62.5%) could use the toilet, and 20 (83.3%) were continent of bowel and bladder
(Table 2). Only 6 (25%) reported the ability to get out of bed without assistance.

Among the 18 patients who had been discharged from the hospital, the median
WHODAS 2.0 score was 16 (IQR: 9–24). Approximately one-third of patients reported
severe or extreme difficulties in standing for more than 30 min (27.8%), completing house-
hold responsibilities (33.4%), or joining community activities (27.8%). None of the patients
reported they had “no difficulties” in their day-to-day work/school or to walk more than
one kilometer. The median number of days in the past 30 days in which the patient experi-
enced difficulties with one or more of the listed activities was 25.5 days (IQR: 15–30). The
distribution of responses for the WHODAS 2.0 questionnaire items are shown in Figure 1.

Regarding the patient’s overall status at 28-day follow-up for those discharged,
15 (83.3%) patients reported being able to walk and 16 (88.9%) being able to speak; how-
ever, only 3 (16.7%) were able to return to work, 14 (77.8%) were still unable to work and
one (5.6%) had not worked prior to the injury. Most patients reported that their health
status was partially recovered (66.7%) or the same (22.2%) since discharge from the hospital
(Table 3) at day 28 post-injury. Only two (11.1%) patients reported that they had fully
recovered by day 28 (Table 3). The median number of days in the past 30 days requiring
reduced activities or work was 8.5 (IQR: 5–14) days with 7.5 (IQR: 6–10) days of being
totally unable to carry out tasks.
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Table 1. Characteristics of the study population.

n (%)
N = 24

Sex

Male 21 (87.5)
Female 3 (12.5)

Age Median [IQR], years 30.5 (24–33.5)

18–24 years 7 (29.2)
25–44 years 16 (66.7)
45–64 years 0 (0)
≥65 years 1 (4.2)

Past Medical History

None 18 (75)
Cardiac Condition 0 (0)

Pulmonary Condition 0 (0)
Neurologic Condition 0 (0)

HIV 0 (0)
Diabetes 0 (0)

Other 2 (8.3)
Unknown 3 (12.5)

Attended Work Before Injury 22 (91.7)

Attended School Before Injury 3 (12.5)

Mechanism of Injury

Road Traffic Accident 17 (70.8)
Fall 2 (8.3)

Burn 1 (4.2)
Stab or Laceration 1 (4.2)

Gunshot 0 (0)
Other 2 (8.3)

Location of Injury

Head/face 18 (75)
Neck 6 (25)

Spine (cervical, thoracic, lumbar) 3 (12.5)
Chest 7 (29.2)

Abdomen/Pelvis 4 (16.7)
Extremity 10 (41.7)

Glasgow Coma Scale at enrollment, median (IQR) 10 (9–14)

Kampala Trauma Score, median (IQR) 12.5 (12, 13)

Transferred from another health facility

Yes 12 (50)
No 12 (50)

Transported by prehospital services

Yes 11 (45.8)
No 13 (54.2)

Traumatic Brain Injury diagnosis during hospitalization 14 (58.3)

Location at Day 28

Discharged 18 (75)
In Hospital 6 (25)
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Table 2. Assessment of disability at baseline and at 28 days post-injury using Katz Activities of Daily
Living Scale, and GCS for hospitalized patients.

Variable n (%)

Katz ADL Scale at 28-Day Follow-Up N = 24

Ability to Perform Tasks Without Assistance at Day 28 *
Eat 20 (83.3)

Bathe 13 (54.2)
Dress 15 (62.5)

Use the Toilet 16 (66.7)
Get Out of Bed 6 (25.0)

Control Bowel or Bladder 20 (83.3)
Total Score, mean (SD) 5.1 (1.4)

GCS Scale for Patients Hospitalized at 28-Day Follow-Up N = 6

Glasgow Coma Scale for Hospitalized Patients (n = 6): Median (IQR)
Motor 6 (3.75–6)
Verbal 5 (2.5–5)

Eye 4 (3.5–4)
Total Score 15 (10–15)

* Categories are not mutually exclusive.
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Figure 1. Self-assessment using WHODAS 2.0 12-item questionnaire.

When comparing the different functional assessment scales (Table 4), the Katz ADL
Index and the WHODAS 2.0 were strongly correlated (τ = −0.63, p = 0.001) and the
self-perception item was strongly correlated with the WHODAS 2.0 (τ = 0.49, p = 0.015).
However, the self-perception item was not well correlated with the Katz’ ADL scale
(τ = −0.27, p = 0.247).
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Table 3. Self-assessment of functional status after at 28-days post-injury.

Variable n (%)
N = 18

Follow-Up Status After Injury
Patient Still Alive 18 (100.0%)

Patient Able to Speak 16 (88.9%)
Patient Able to Walk 15 (83.3%)

Patient Not Readmitted to Hospital 17 (94.4%)

Self-Assessment of Functional Status After Injury
Fully Recovered 2 (11.1%)

Partially Recovered 12 (66.7%)
Same Since Leaving the Hospital 4 (22.2%)
Worse Since Leaving the Hospital 0 (0%)

Ability to Return to Work
Yes 3 (16.7%)
No 14 (77.8%)

Did Not Go to Work Before Injury 1 (5.6%)

Ability to Return to School
Yes 0 (0.0%)
No 1 (5.6%)

Did Not Go to School Before Injury 17 (94.4%)

Number of Days Totally Unable to Carry out Tasks: Median (IQR) 7.5 (6–10)

Number of Days Reducing Usual Activities: Median (IQR) 8.5 (5–14)

Table 4. Correlation between assessment scales using Kendall’s Tau among patients discharged from
hospital at 28-days post-injury (N = 18).

Assessment Tau p

Self-Perception vs. Katz ADL Scale −0.27 0.247
Self-Perception vs. WHODAS 2.0 0.49 0.015

Katz ADL vs. WHODAS 2.0 −0.63 0.001

4. Discussion

This study evaluated the functional status at hospital discharge and at 28-day follow-
up of patients presenting to a tertiary care emergency department with acute injuries in
Kigali, Rwanda. Among this cohort of patients with severe injuries, post-injury morbidity
was high with most patients having significant functional limitations at 28-days post-injury.
The use of both a pragmatic and simple self-perception questionnaire and formalized
evaluation tools was feasible with a strong correlation found between self-perception and
the WHODAS 2.0.

While the WHODAS 2.0 and Katz’ ADL Index were well correlated with each other, the
strong correlation between patient’s self-perceived functional status with the WHODAS 2.0
versus the poor correlation with the ADL scale suggest that the WHODAS 2.0 may be more
appropriate for use in post-traumatic injury patient populations that are relatively young
in comparison to the ADL scale. This finding also suggests that a single-item assessment of
self-perceived functional status may be a much simpler alternative which may perform as
well as more complex scales such as WHODAS 2.0 and better reflect patients’ own perceived
needs. For instance, the Katz ADL and WHODAS 2.0 assessment scales did not always
reflect a practical reality for patients who were discharged. The median WHODAS 2.0 score
in our study was 16 (IQR: 9–24); however, despite this score indicating a mild disability
status classification, many patients still reported significant impairment and impact on
their quality of life: 77.8% of participants reported still being unable to return to work, and
a median of 8.5 days of reduced daily activity at day 28. This finding is also consistent with
previous research on functional status and disability after traumatic injury [29,30].
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Notably, nearly three quarters of injuries in this study were caused by road traffic
accidents (RTAs). In 2010, the United Nations General Assembly declared 2011–2020
the Decade of Action for Road Safety and outlined five categories in a framework for
improvement. This included improving the post-crash response through the provision of
post-injury rehabilitation [31]. Despite this declaration, there has not been a significant
amount of progress globally [32]. A total of 93% of road traffic fatalities occur in LMICs,
despite LMICs only having around 60% of the world’s vehicles. Sub-Saharan Africa bears a
disproportionate burden of injury and death due to RTAs [33–35], although there remains
a paucity of comprehensive data on road traffic injuries in LMICs, and few studies have
examined the relationship between long-term disability and road traffic injuries. One-
quarter of patients still required hospitalization and most of those who were discharged
reported an impaired functional status since discharge, which may reflect the severity of
injuries as well as the relative lack of formal rehabilitation services and centers available.

Functional status after injury remains poorly characterized in LMIC settings, which
has a direct impact on understanding rehabilitation service needs and resource allocation
in these populations. This study has demonstrated that the WHODAS 2.0 and a single-item
question on patient’s self-perceived functional status may be simple and useful tools in
measuring functional status post-injury in similar settings. Both assessments are highly
pragmatic for use in resource-constrained settings, as they take less than a few minutes
to administer and can be conducted over the telephone or in-person and are therefore
generally clinically acceptable for assessing functional status post-injury.

Previous studies have indicated a need for increased injury rehabilitation services in
countries with high injury burdens [31,36,37]. Given the unmet need for rehabilitation services
in LMICs [36], these scales can also help clinicians monitor their patients’ functional status to
better assess patient needs after discharge and plan their care accordingly. As rehabilitation
services are being developed, findings from this study demonstrate that the WHODAS 2.0 and
self-perception questionnaires can be used to better characterize discharged injury patients’
needs and inform rehabilitation care and recovery after traumatic injuries.

5. Conclusions

This was a pilot study and therefore limited by small sample size; further evaluations
of disability assessment scales in larger studies and across different levels of health facilities
(e.g., district hospitals, ambulatory settings) in Rwanda and other LMICs are warranted.
This study included only patients with a KTS score < 14 and therefore represents a subset of
patients with severe injuries and cannot be generalized to patients with more minor injuries
or those presenting to lower-level health facilities such as district hospitals. Additionally,
although the WHODAS 2.0 and KATZ ADL have been validated in sub-Saharan African
contexts, they may not fully capture what it means to be disabled in a Rwandan context.

This study did not specifically evaluate patient perceptions of the scales and assess-
ments used. However, no patients declined to complete the phone assessments and assess-
ments were successfully completed in a short amount of time via phone call. This indicates
that evaluating disability can be feasibly conducted using telehealth and without requiring
additional health facility visits. In this setting, using telehealth to conduct evaluations could
save patients’ the time and expense associated with traveling to the clinic or hospital.

This study found that evaluating disability after injuries requiring emergency care
in the Rwandan context was feasible via telehealth and without requiring additional
visits by patients to healthcare facilities. The WHODAS 2.0 scale and self-perception
questionnaire may be valuable for rapid post-injury functional assessment, as they were
strongly correlated. These disability assessment tools may have utility in rehabilitation care
in other settings in Africa, though further research is necessary.
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Appendix A

Table A1. Self-Perception Questionnaire.

Self-Assessment Questionnaire Response Options

Is the participant still alive? No
Yes

Is the participant able to speak? No
Yes

Is the participant able to walk? No
Yes

Since the injury, has the participant been re-admitted to the
hospital since being discharged?

No
Yes

What is the participant’s current health status after injury
(self-assessment)?

Fully recovered (Ordinal value = 1)
Partially recovered (Ordinal value = 2)

The same since leaving the hospital (Ordinal value = 3)
Worse since leaving the hospital (Ordinal value = 4)

Since the injury, has the participant returned to work?
No
Yes

Did not work prior to injury

Since the injury, has the participant returned to school?
No
Yes

Did not attend school prior to injury

Since the injury, how many days (in the past 30 days) were you
totally unable to carry out usual activities or work? Continuous Integer

Excluding above days, how many days (in the past 30 days) did
you reduce your usual activities or work? Continuous Integer
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