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Abstract

A standardized set of measures to assess functioning after trauma in humanitarian settings
has been called for. The Activity Independence Measure for Trauma (AIM-T) is a clinician-
rated measure of independence in 20 daily activities among patients after trauma. Designed
in Afghanistan, it has since been used in other contexts. Before recommending the AIM-T
for wider use, its measurement properties required confirmation. This study aims at item
reduction followed by content validity assessment of the AIM-T. Using a two-step revision
process, first, routinely collected data from 635 patients at five facilities managing patients
after trauma in Haiti, Burundi, Yemen, and Irag were used for item reduction. This was per-
formed by analyzing inter-item redundancy and distribution of the first version of the AIM-T
(AIM-T,) item scores, resulting in a shortened version (AIM-T,). Second, content validity of
the AIM-T, was assessed by item content validity indices (I-CVI, 0—1) based on structured
interviews with 23 health care professionals and 60 patients in Haiti, Burundi, and Iraqg.
Through the analyses, nine pairs of redundant items (r>0.90) were identified in the AIM-T,
leading to the removal of nine items, and resulting in AIM-T,. All remaining items were
judged highly relevant, appropriate, clear, feasible and representative by most of partici-
pants (I-CVI>0.5). Ten items with I-CVI 0.5-0.85 were revised to improve their cultural rele-
vance or appropriateness and one item was added, resulting in the AIM-T. In conclusion,
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the proposed 12-item AIM-T3 is overall relevant, clear, and representative of independence
in daily activity after trauma and it includes items appropriate and feasible to be observed by
clinicians across different humanitarian settings. While some additional measurement prop-
erties remain to be evaluated, the present version already has the potential to serve as a
routine measure to assess patients after trauma in humanitarian settings.

Introduction

Injury is a major cause of burden to society, both in terms of mortality and disability [1]. Inju-
ries have significant negative impact on the socio-economic conditions of the individual, their
families, communities, and society. As such, associations with high health expenses, unem-
ployment as well as adversely affected social dynamics have been documented [2-4]. After
injury, patients are typically provided trauma care at health facilities. The monitoring and eval-
uation of quality of trauma care is essential to inform policy and clinical decision making, but
also to adapt interventions at different levels [5, 6]. Survival rates, occurrence of secondary
complications and ‘process indicators’, such as length of stay, are commonly used measures to
monitor quality of trauma care [7-9]. A patient’s functioning, particularly in terms of indepen-
dence in meaningful daily activities and participation in life situations following trauma care,
is now also increasingly recognized [7, 10-13]. However, the most common measures of func-
tioning used in trauma research were not originally developed for patients after trauma [6].
This potentially limits their capacity to fully capture outcomes related to independence in daily
activities for patients after trauma [6].

The burden of injury is particularly high in humanitarian contexts, defined as situations in
which there is a widespread threat to basic needs exceeding the coping capacity of individuals
and communities, including the health care system, due to chronic or sudden-onset crises,
caused by natural or technological disasters, famine, epidemics or armed conflict [14]. In such
contexts, monitoring is therefore even more essential for appropriate allocation of scant
resources [2, 8, 15, 16]. Most validated measures of independence in daily activities have been
developed outside of humanitarian contexts and have been reported as impractical in contexts
with strained health care system resources, due to high training requirements and long admin-
istration time [17]. Additionally, difficulties related to low literacy rates and lack of cultural rel-
evance further hinder the use of existing measures in such contexts [17-20]. Several studies in
humanitarian contexts report on functional outcomes using study-specific measures, without
description of their measurement properties [21-23].

Previous studies call for a standardized set of measures and associated data collection sys-
tems to be used in humanitarian contexts [12, 13, 17, 18, 24]. The inclusion of a short, valid
and reliable measure of independence in daily life activities in such a set would allow for time-
efficient and improved trauma care monitoring and patient management, development of
rehabilitation and surgical protocols, as well as comparative studies between different contexts
and joint studies across organizations [17, 18, 25].

A measure of independence in 20 daily life activities, later named the Activity Indepen-
dence Measure for Trauma (AIM-T), was developed in 2011 by Médecins Sans Frontiéres
(MSF) and Humanity & Inclusion (HI) in the Kunduz Trauma Centre in Afghanistan, a
humanitarian context [26]. The AIM-T was initially developed for clinical monitoring in this
trauma centre and no formal testing of its validity or reliability was performed. However, the
AIM-T was gradually implemented in an increasing number of MSF/HI settings for clinical
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and project monitoring purposes. Concerns about its administration time as well as its cultural
relevance outside Afghanistan have been raised by health professionals using it routinely.

Our study therefore aimed at reducing the number of items included in the AIM-T, fol-
lowed by assessment of the content validity of the shortened version, among patients after
trauma in different humanitarian contexts.

Materials and methods

This study consists of two steps: first, item reduction of the original AIM-T (AIM-T,), leading
to a shortened version (AIM-T),); second, assessment of content validity of the AIM-T,. The
COSMIN methodology was used to document the process [27].

Activity Independence Measure for Trauma (AIM-T)

The AIM-T was designed in 2011 in the MSF Kunduz Trauma Centre in Afghanistan as a cli-
nician-rated, generic measure of independence in mobility and self-care activities (S1 Fig). It
was applied for all patients admitted to the trauma centre: patients of all ages with orthopaedic,
visceral or neurological trauma in both inpatient and outpatient care, excluding patients with
isolated spinal cord injury or burns [26].

The selection of items for the initial version (AIM-T) was based on: 1) a review of existing
outcome measures [28-31], 2) expert opinion of physiotherapists and, 3) informal patient
feedback. Piloting was done in an iterative process and the AIM-T included 20 items, divided
into two subscales (lower and upper limb). Each item was rated from 1 to 5 with 1 = Total
assistance, 2 = Assistance (human support), 3 = Modified independence (use of assistive prod-
uct), 4 = Independence with difficulties, 5 = Independence. Each subscale score (ranging from
10 to 50) represented the sum of the ten composing items and the total score was the sum of
the two subscale scores (ranging from 20 to 100 with higher scores indicating higher
independence).

Study setting

The following study centres located in different humanitarian contexts were selected for the
present study.

o The MSF trauma centres of Arche (Burundi), Tabarre (Haiti) and Aden (Yemen) set up
according to the MSF trauma centre model [32, 33], where physiotherapy is provided in
both in- and outpatient care.

« The MSF Baghdad Medical Rehabilitation Centre (Iraq), MSF Mosul Comprehensive Post-
operative Care Centre, in collaboration with HI (Iraq), and the MSF-HI Haguruka Rehabili-
tation Centre (Burundi), providing post-operative care. Physiotherapy was provided in all
three centres to both in- and outpatients.

Study population

For item reduction, the six centres routinely using the AIM-T (Arche, Tabarre, Aden, Baghdad
and Haguruka) were included. All patients receiving physiotherapy as part of their trauma care
and having at least one AIM-T score from one or several of the four timepoints (i.e., physiother-
apy inpatient department (IPD) admission, physiotherapy IPD discharge, physiotherapy outpa-
tient department (OPD) admission, physiotherapy OPD discharge) collected between August
2017 and July 2018 were included. Orthopaedic, visceral and soft tissue injuries were categorised
as injuries of pelvis and lower limb, upper limb and trunk (i.e., spine, abdomen, and chest).
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For content validity assessment, patients and healthcare professionals (HCP) from four cen-
tres (Tabarre, Arche, Baghdad and Mosul) were included between March and June 2019. The
centres were selected for diversity in terms of culture and geographic region and data collec-
tion feasibility. Participant recruitment was based on purposive sampling to ensure diversity of
characteristics. All included patients had sustained orthopaedic, visceral and/or soft tissue
injuries, were receiving care at one of the included centres and had a minimum age of five
years. Diversity was sought in terms of age, gender, injury location, nature, severity, acuteness,
and triage colour using the South African Triage Score classifying the severity of injury from
‘green’ i.e. minor injuries, to ‘red’ i.e. emergency to be seen immediately [34], with a target of
15 patients per centre. All included HCPs worked in the study centres as either physiothera-
pist, nurse, or medical doctor. Diversity was sought in terms of age, gender, years of experience
in trauma care, knowledge about the AIM-T; and area of specialization, aiming at five HCPs
per centre.

All participants gave their informed consent before starting the interviews, both in terms of
participation and interview recording. For patients under 18 and/or with cognitive difficulties
the informed consent of the patient’s representative was requested. Additionally, an assent
form was requested from 12- to 18-year-old patients. For patients with literacy difficulties and/
or wanting to participate but refusing to give written consent, a witness was used to confirm
verbal consent. If a participant did not consent to recording, notes were taken during the inter-
view by the interviewer and a second trained person.

Data collection and variables

Item reduction was performed on data collected routinely in the six study centres. These data
included the 20 items of the AIM-T| at a minimum of one of the four time points, socio-demo-
graphic information, and routine clinical data on the injuries. Data were available in paper reg-
isters and encoded in a dedicated study database. The final study dataset consisted of pooled
data across all centres and across time points at which the AIM-T; was recorded.

Content validity assessment was performed at the four selected study centres through
individual, structured interviews. The interviews were conducted by one interviewer per cen-
tre who was medically literate, spoke the local language and was trained by the first author
regarding interview technique and use of the interview grid. The interview grids assessed the
extent to which the AIM-T, comprehensively and adequately measured independence in
daily life activities among patients after trauma, as per the COSMIN methodology for assess-
ing content validity [35]. To gather spontaneous insights from the participants on the con-
struct (independence in daily activities), patients were first asked to rate their level of
independence on a visual analogue scale (VAS, 0 = totally dependent, 100 = totally indepen-
dent) without having seen the AIM-T), and then to explain their rating by ‘thinking aloud’.
Similarly, HCPs were asked to rate and elaborate on the level of independence of three of
their patients, still not referring specifically to the AIM-T. Participants were then shown the
AIM-T, and asked to rate each item on a 1 (‘not at all’) to 4 (‘highly’) scale regarding two
components: the activity’s relevance in daily life as well as the appropriateness of observing/
being observed in the activity (only participants above 18). HCPs were asked to use the same
scale to rate each item for three additional components: its clarity, feasibility to observe, and
representativeness in reflecting independence in upper and lower limb activities respectively,
as well as the clarity of the existing AIM-T), scoring system. All participants were invited to
comment on each of their ratings. Each interview was concluded with general questions on
the comprehensiveness of each subscale, whether any items should be deleted or added, and
any other comments were encouraged.

PLOS Gilobal Public Health | https://doi.org/10.1371/journal.pgph.0001334 December 14, 2022 4/16


https://doi.org/10.1371/journal.pgph.0001334

PLOS GLOBAL PUBLIC HEALTH Validity of the Activity Independence Measure — Trauma in humanitarian settings

Interviews were performed in the participants’ native languages, recorded and transcribed
verbatim. At the same time, they were translated into English for Iraq, and into French for
Burundi and Haiti. Interview notes from those not consenting to be recorded were compiled,
translated and encoded verbatim.

Data analyses

Descriptive data was presented using frequencies, medians with interquartile ranges (IQR), or
means and standard deviations (SD) depending on type of data. Correlations were analyzed
with the Spearman rank correlation coefficients. All quantitative analyses were performed in
SPSS version 27.

For item reduction, inter-item redundancy and distribution of the AIM-T) item scores were
investigated. Inter-item redundancy was analysed by correlations of five pairs of lower limb
items, hypothesized to be redundant since assessing similar constructs, assessed among
patients with at least one lower limb or trunk injury. Similarly, five pairs of upper limb items
hypothesised to be redundant were assessed among patients with at least one upper limb or
trunk injury [36]. Pairs of items with a correlation coefficient equal to or greater than 0.9 were
considered redundant. The distribution of item scores was assessed through the proportions of
minimum (floor effect) and maximum scores (ceiling effect) of single items at inpatient admis-
sions and outpatient discharges. Most patients with trauma can be expected to be less indepen-
dent in activities (lower AIM-T scores) at admission and more independent (higher scores) at
discharge. Thus, to make the AIM-T better suited to evaluate changes of independence in
activities along the continuum of care, the item within highly redundant pairs with a larger
ceiling effect at inpatient admission and/or floor effect at outpatient discharge was deleted
from the next AIM-T version [37]. In case of similar item distribution, the two redundant
items were merged. Refinement of wording and adjustment to clinical knowledge of some
items was considered after consultation with clinical teams.

For content validity of the AIM-T,, units of information were extracted by a research assis-
tant from the transcribed answers to the introductory interview question. The WHO Interna-
tional Classification of Functioning, Health and Disability (ICF) defines “Functioning in the
context of health, as an umbrella term for body functions, body structures, activities and par-
ticipation”, and describes the activities as “the tasks and actions executed” in different life situ-
ations. Each unit of information was related to ICF codes, with a focus on the Mobility and
Self-care Activity domains. To ensure objectivity, the ICF coding was performed indepen-
dently by the research assistant and the first author and negotiated consent was used to resolve
any discrepancy. Concepts within the targeted ICF domains that were suggested, either in the
introductory question or in the question on which items to add, by more than 15% of partici-
pants were considered for addition to a revised AIM-T}; [38]. Aspects of feasibility and appro-
priateness of observing the suggested activities were also considered when revising the
AIM-T, items.

A quantitative analysis of the participants’ ratings of each AIM-T, item in relation to the
five components (i.e. relevance, appropriateness, clarity, feasibility and representativeness) was
performed using item content validity indexes (I-CVI) [39]. The I-CV1 is calculated as the
number of participants scoring 4 for an item in relation to each of the components, divided by
the total number of participants scoring the item; resulting in five I-CVIs between 0 and 1 for
each item. Items with any I-CVI lower than 0.5 were considered for removal from the revised
AIM-Tj; and items with any [-CVI between 0.5 and 0.85 were considered for revision in rela-
tion to that specific component. Comments by the participants when rating items were used to
guide the revision of the items and the ICF terminology guided the reformulation of items.
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Ethics

The protocol of this study was approved by the MSF Ethics Review Board, Geneva, Switzerland
(ID 1893) and the Swedish Ethical Review Authority (Dnr 2022-02806-01), as well as by the
respective ethics review committees competent for each participating centre: University of
Aden (REC-53-2019), Ethics Committees of the Baghdad Directorate of Health and the
Ninewa Directorate of Health (p. 1/5/10), Burundi National Ethics Committee for the Protec-
tion of Human Rights of Participants in Biomedical (15/04/2019) and Behavioral Research and
Haiti National Committee of Bioethics (Ref.1819-23).

Results

Participants

The item reduction included 635 patients after trauma (median age 25 years, IQR 16-35 years,
17.2% female). Lower limbs were most often affected (59%), in isolation or combination with
other injuries, with single lower limb fractures being most frequent (40%). Violent trauma was
the most common cause of injury (41%), with the vast majority due to gunshot injuries (28%),
followed by road traffic accidents (31%). More information on the patients’ characteristics can
be found in Table 1. For these patients, 1207 AIM-T scores were collected: 463 from Aden,

Table 1. Characteristics of the 635 patients included in the item reduction analysis.

Characteristics Patient N (%)
Centre (country)

Aden (Yemen) 231 (36.4)
Baghdad (Iraq) 145 (22.8)
Tabarre (Haiti) 73 (11.5)
Arche and Haguruka (Burundi) 186 (29.3)
Age (median IQR) 25.0 (16-35)
<17 166 (26.1)
18-45 367 (57.8)
>45 73 (11.5)
Missing 29 (4.6)
Sex

Male 525 (82.6)
Female 109 (17.2)
Missing 1(0.2)
Trauma location®

> 1 lower limb injury 373 (58.7)
> 1 upper limb injury 231 (36.4)
> 1 trunk injury 83 (13.1)
Cause of injury

Road traffic accident 199 (31.3)
Fall 123 (19.4)
Fire 3(0.5)
Gunshot 176 (27.7)
Bomb/mine 56 (8.8)
Knife 19 (3.0)
Assault/torture 10 (1.6)
Other 36 (5.7)
Missing 13 (2.0)

“Patients could have injuries in more than one area

https://doi.org/10.1371/journal.pgph.0001334.t001
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227 from Baghdad, 227 from Tabarre and 290 from Arche and Haguruka, across the four time-
points: 408 IPD admission (34%), 272 IPD discharge (22%), 312 OPD admission (26%) and

215 OPD discharge (18%).

For content validity, 83 participants were interviewed. Their characteristics are shown in

Table 2.

Table 2. Characteristics of interview participants for content validity; 60 patients and 23 health care professionals

(HCP).

Characteristics Patients N (%) HCP N (%)
Centre (country)

Mosul (Iraq) 10 (16.7) 5(21.7)
Baghdad (Iraq) 15 (25.0) 8(34.9)
Arche (Burundi) 21 (35.0) 5(21.7)
Tabarre (Haiti) 14 (23.3) 5(21.7)
Age (median IQR) 28.5 (18.75-40.25) 31 (28-36)
5-17 13 (21.7) 0

18-45 39 (65.0) 22 (95.7)
>45 6 (10.0) 1(4.3)
Missing 2(3.3) 0

Sex

Male 41 (68.3) 15 (65.2)
Female 19 (31.7) 8(34.8)
Trauma location® N.A.

> 1 lower limb injury 44 (73.3)

> 1 upper limb injury 21 (35.0)

> 1 trunk injury 9 (15.0)

Missing 5(8.3)

Trauma acuteness N.A.

< 30 days 11 (18.3)

30 days—6 months 13 (21.7)

>6 months 28 (46.7)

Missing 8(13.3)

SATS" Triage color N.A.
Green 2(3.3)

Yellow 15 (25.0)

Orange 14 (23.4)

Red 9 (15.0)

Missing 20 (33.3)

Profession N.A.

Physiotherapist 14 (60.9)
Medical doctor 5(21.7)
Nurse 4(17.4)
Self-reported knowledge and use of AIM-T N.A.

None 8 (34.8)
Basic 4(17.4)
Good 10 (43.5)
Advanced 1(4.3)

“*Patients could have injuries in more than one area
"South African Triage Score (SATS), N.A. = not applicable

https://doi.org/10.1371/journal.pgph.0001334.t002
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Item reduction

Within the ten pairs of AIM-T) items analysed for hypothesized inter-item redundancy, one
pair was not redundant and both items were therefore kept. Out of the nine remaining pairs,
one item was removed from each of seven pairs and items from two pairs were merged, based
on the distribution of item scores (Table 3). Some items and scoring levels were reformulated
based on the ICF terminology and after field team feedback for clarity, to be more gender
inclusive or better adapted to cultural context, leading to the AIM-T,.

Content validity

Fifty-five patients rated their level of independence as median 53.0 (IQR = 33-73) and HCP
rated the independence of 68 patients as median 70.0 (IQR = 48.5-80). In the subsequent
‘think-aloud’ exercises, 1074 units of information were identified. After deleting duplications
within each single interview, the 670 remaining units were related to ICF codes, among which
306 related to the domains of Mobility or Self-care. Environmental factors of importance for
daily activities, i.e. caregivers and/or assistive products, were mentioned within 55% and 58%
of the patient and HCPs think-aloud descriptions respectively, as influencing the perceived
level of independence. Difficulties in performing activities such as pain, time needed, quality
of movement, safety, or smoothness was mentioned by 39% of participants. The only two
activities not already included in the AIM-T), that were mentioned by >15% of the study

Table 3. Spearman correlation coefficients (1°) for selected pairs of AIM-T, items within the lower limb and upper limb subscales in 635 patients (1207 assessments)
and proportions of maximum AIM-T), scores at admission to inpatient departments (IPD) for lower (n = 321) and upper (n = 186) limb item scores and of mini-
mum scores at discharge from outpatient departments (OPD) for lower (n = 91) and upper (n = 135) limb item scores.

r* | Maximum item scores at IPD admission N | Minimum item scores at OPD discharge N | Revisions for AIM-T,
(%) (%)
Lower limb subscale
Walk around <50 | 0.94 | 17 (5.3) 0 (0) Walk 50 metres
m
Walk around >50 18 (5.6) (0)
m
Go up stairs 0.99 | 15 (4.7) 0(0) Go up and down 5 steps
Go down stairs 15 (4.7) 0(0)
Lie down 0.89 | 71 (22.1) 0(0) Lie down
Sit up 59 (18.4) 0(0) Sit up
Stand up 0.93 |30 (9.3) 0(0) Stand up
Sit down 40 (12.5) 0(0)
Full squat 0.94 | 27 (8.4) 4 (4.4) Full squat
Kneel 27 (8.4) 5 (5.5)
Upper limb subscale
Open jar 0.92 | 52 (28.0) 0 (0) Open jar
Grab cup 55 (29.6) 0(0)
Grab pen 0.95| 71 (38.2) 0 (0) Grab small object
Thumb opposition 72 (38.7) 0(0)
Eat 0.90 | 51 (27.4) 0 (0) Lifting and carrying object above shoulder
Carry overhead 44 (23.7) 0(0) level
Wash back 0.90 | 41 (22.0) 1(0.7) Grooming
Comb hair 45 (24.2) 1(0.7)
Put on pants 0.93 | 41 (22.0) 0(0) Put on pants
Put on shirt 41 (22.0) 0(0)

https://doi.org/10.1371/journal.pgph.0001334.t003
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participants were toileting (22%) and walking long distances (18%). These two activities were
therefore considered for addition to the AIM-Tj.

All AIM-T, items were rated as highly relevant, appropriate, clear, feasible and representa-
tive by the majority of the participants (Table 4). However, ten AIM-T, items had I-CVIs
lower than 0.85 for one or more components and were considered for revision in accordance
with comments and to fit with ICF terminology (Table 4). In regards to comprehensiveness of
subscales, 36 (43%) and 37 (45%) participants identified the need to add activities in the lower
and upper limb subscales, respectively. However, there was no activity suggested by more than
15% of participants. Only a minority of participants thought that any activity should be
removed from the AIM-T. Considering feasibility and appropriateness, ‘toileting’ was not
included in AIM-T; while ‘timed 10 metre walk/move around’ was added, as a proxy for ‘walk-
ing long distances’. Table 4 presents the revisions of items based on the I-CVIs and grouping
of core items into a third subscale (i.e. “core subscale”). Based on participants’ description of
difficulties in relation to their independence in the introductory question and on their feed-
backs on the AIM-T),, the scoring level 3 ‘modified independence (use of assistive product)’
was split into two scoring levels. The scoring system now includes six levels (0 = totally depen-
dent, 1 = dependent on human support, 2 = dependent on equipment/environment modifica-
tion with difficulties, 3 = dependent on equipment/environment modification without
difficulties, 4 = independent with difficulties, 5 = totally independent). The revised AIM-Tj; is
composed of 12 items grouped into three subscales, and ranges from 0 to 60 is found in S2 Fig.

Discussion

This study aimed at item reduction and content validity assessment of the AIM-T in patients
after trauma in different humanitarian contexts. High correlations between nine out of ten
pairs of items were found in the first version of the AIM-T. This finding was used to shorten
and revise the measure accordingly. This study showed that the revised version of the AIM-T
is relevant, clear and representative of independence in daily activities after trauma, supporting
its content validity across a range of humanitarian contexts. Having a shorter measure is cru-
cial for settings with time constraints and limited resources, while revisions elicited by content
validity assessment enabled items that are appropriate and feasible to be observed by clinicians
across different humanitarian contexts.

High ceiling effects were observed among the AIM-T upper limb activities. The AIM-T
was designed to be used across the continuum of care, requiring some items to be more sensi-
tive in the acute stage, and others in the post-acute stages, inevitably leading to floor and ceil-
ing effects [37, 40, 41]. Moreover, ceiling effects has been described previously in other generic
upper limb measures, with the challenge of finding more difficult upper limb items that are rel-
evant to a heterogeneous population [42, 43]. This was considered when revising the AIM-T
activities, using information shared by participants during the interviews, and it should remain
a point of focus in future studies.

Validated outcome measures commonly used in the field of rehabilitation and developed
outside humanitarian contexts, such as the Functional Independence Measure or the Barthel
Index, often contain self-care activities. The interviews however indicated that self-care activi-
ties ‘Put on pants’, ‘Grooming’ and ‘Toileting’ were relevant for patients in their daily life,
though not always culturally appropriate for observation. Moreover, these self-care activities
are performed differently across genders, settings and cultures [20, 44, 45]. Identifying the spe-
cific movements necessary to perform those activities in such contexts is therefore crucial to
find appropriate activity substitutes, such as ‘reaching lower back and grasp clothes’ instead of
‘put on pants’ [46]. The AIM-T), self-care activities were consequently replaced by mobility
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Table 4. Item Content Validity Indices (I-CVI) of the AIM-T, items in terms of relevance, appropriateness, clarity, feasibility and representativeness, as expressed
by patients (n = 60) and healthcare professionals (n = 23). Comments on I-CVIs <0.85 (in bold) are included as well as revisions of items for AIM-Tj.

AIM-T, items |Relevance |Appropriateness |Clarity |Feasibility |Representativeness |Commentson Relevance (R), AIM-T; items
N =83 N=70" N=23 |N=23 N=23 Appropriateness (A), Clarity (C),
Feasibility (F) or Representativeness (RE)
Lower limb subscale
Walk 50 m 0.81 0.97 0.87 0.87 0.83 R: Relevant for indoor walking, but not for | Walk/move
longer distances required for daily around 14 metres
community ambulation Timed 10 metre
walk/move
around
Go up and 0.59 0.93 0.86 0.83 0.65 R: No stairs in home and rural Climb up and
down 5 steps environments, but hills and obstacles down 10 steps
F: Challenging to observe and handle
patients’ fears in hospital
RE: Need to increase number of steps
Sit up 0.85 0.93 0.83 0.91 0.91 C: Precisions needed as to use of arms and Situp and
support. Not specific to lower limb function | remain seated for
10 seconds’
Stand up 0.96 0.96 0.91 1 1 Stand up and
remain standing
for 10 seconds
Lie down 0.83 0.93 0.91 1 0.91 R: Associated with sleeping and non-active | Roll over®
transfer. Not specific to lower limb function
Squat 0.73 0.51 0.87 0.87 0.57 R and RE: Not performed daily across Kneel down and
contexts stand up
A: Culturally inappropriate to be observed in
that position, especially for women, as
squatting is often associated to toileting
position
Upper limb subscale
Open jar 0.68 0.98 0.96 1 0.83 R and RE: Not performed daily, while Open a jar/bottle
twisting open different types of objects, such
as a bottle, is
Grab small 0.79 1 0.87 1 1 R: Specific to hands and not overall upper Pick up small
object limb. Some need to handle bigger objects. object and
Precision of size and weight of object needed | manipulate)
Lift and carry |0.72 0.96 0.91 0.91 0.78 R and RE: Not performed daily across Lift and carry 5
object above patients, but needed when putting on shelf, | kg above
shoulder level fetching water, placing on head and for shoulder level
construction work. Precision of shape and
weight of object required
Groom 0.96 0.84 0.87 0.87 0.96 A: Related to private sphere, especially for Reach face and
women neck
Puton pants | 0.77 0.55 0.91 0.74 0.91 R: Not applicable to all, especially for women | Reach lower back
and when injured. Rather a lower limb and grasp clothes
activity
A: Related to private sphere, embarrassing
for women to be observed by opposite
gender
F: For the above reasons

! Children (n = 13) did not answer this question

2 Jtems moved to a third subscale ‘Core subscale’

https://doi.org/10.1371/journal.pgph.0001334.t004
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activities in the AIM-T,, to address cultural sensitivity, feasibility as well as to enhance compa-
rability across cultures.

Participants frequently mentioned that community ambulation involving walking long dis-
tances was important for participation in many life situations, such as going to school, fetching
water, or attending religious ceremonies, activities or events. However, this cannot be easily
observed in a clinical setting. The activity “Timed 10-metre walk/move around’ was added to
the AIM-T}; as proxy for walking long distances, using 12.5 seconds as a cut-off value for
higher independence. Indeed, this walking speed has been previously used as indicator for
community ambulation ability [47, 48]. “‘Walking short distances’ was also reported as relevant,
and striving for simplicity, the AIM-T, item “Walking 50 metres’ was modified to ‘Walk/Move
around 14 metres’ in the AIM-T;. This allowed the two walking activities to be scored simulta-
neously by timing the middle 10 metres of a 14-metre walk, as per the 10 metre walk test proto-
col used by other authors, while also observing the level of assistance required for the entire
walk [47].

Our study participants also expressed how the use of assistive products or need for human
assistance influenced their perception of daily life independence. This is even more critical in
humanitarian settings, where loss of available support, e.g. loss of assistive product or displace-
ment of relatives, makes individuals more vulnerable [49]. One important advantage of
AIM-T over existing measures such as the Barthel Index and the World Health Organization
Disability Assessment Schedule 2.0 (WHODAS 2.0) is that use of assistive products are taken
into consideration in the scoring system [30, 50].

This study has several strengths. Our study populations include large samples of patients
from a diversity of humanitarian contexts, increasing the applicability of the findings to other
humanitarian contexts [13, 51]. Moreover, our sample was predominantly composed of young
males with extremity injuries, which mirrors the population with trauma in those settings [52].
The use of COSMIN methodology has provided us with a recognised framework to assess
measurement properties in a structured way. More specifically, the assessment of content
validity of the AIM-T), early on in the process is a strong asset as it is an important prerequisite
for reliability, internal consistency and interpretability [35]. Gathering input from both expert
HCPs, as well as from patients with activity limitations following trauma has improved the rel-
evance and acceptance of the measure. Interviews were conducted by one local trained inter-
viewer per centre. Although this may have led to personal differences in interview styles, it is
certainly a strength of our study since it ensured that all interviews were conducted with a full
understanding of the local beliefs, values and language, and heterogeneity of results was mini-
mised by using the same interview grid and training package for all interviewers [53, 54].

This study was not without limitations. While we generally adhered to COSMIN methodol-
ogy, resource and time constraints at the operational level precluded some requirements such
as the re-evaluation of measurement properties established in a previous step, as recom-
mended by COSMIN [41]. However, the content validity was already supported by
I-CVI > 0.50 before the last revision and could be assumed to have been further improved
since the revision of items was based on both patients’ and HCPs’ comments. The interviews
were only conducted in three humanitarian contexts, which, in a strict sense, means that con-
tent validity cannot be confirmed beyond those. On the other hand, the diversity of contexts
included may increase the external validity of our findings. Translations of the interview tran-
scriptions from local languages to English or French might have introduced bias [53]. How-
ever, the persons in charge of the translation were medically literate, with a good knowledge of
the population studied and the content of the interviews was very concrete and short, limiting
the room for interpretation. Finally, routine data, collected by HCP who were trained locally
to use the AIM-T, was used for item reduction. While this has the advantage of representing
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data collection in daily clinical practice, it may also have influenced the quality of data. This
has highlighted the need for a more structured training package, which has since been devel-
oped to limit potential misunderstandings in future data collection.

With many measures assessing independence in daily activities already existing, the rele-
vance of introducing a new measure could be challenged [55]. However, we suggest that the
AIM-T addresses a previously unmet need and combines a set of unique features. As a generic
measure, it reduces the need for extensive training on a multitude of measures. Additionally, it
is open access and free of licensing, which enhances its use in similar contexts. This clinician-
rated measure includes activities that are culturally appropriate and relevant across different
humanitarian settings as well as feasible to be observed in clinical settings. The content validity
testing of the AIM-T was a crucial step but further investigation of its validity and reliability
remains essential before it can be recommended for wider use. Nevertheless, the present ver-
sion already has the potential to serve as a routine measure to assess patients after trauma in
humanitarian contexts for clinical decision making and patient evaluation, and we therefore
recommend its use.

Supporting information

S1 Fig. Activity Independence Measure-Trauma, first version (AIM-T,).
(DOCX)

S2 Fig. Activity Independence Measure-Trauma, third version (AIM-T5).
(DOCX)

Acknowledgments

We would like to thank the local teams in each of the centres, as well as the coordination and
headquarters teams at both Médecins Sans Frontieres and Humanity & Inclusion, who despite
working in challenging environments have provided their commitment and support to make
this study happen. More particularly, we would like to thank the interviewers as well as Audrey
Desclee, Gaélle Smith, Dr Mohammed Abu Mughiaseeb, Albert Nikiema, Amber Alayyan,
Ayokunnu Raji, Khaled Ahmedana, Vincent Lambert, Gbane Mahama, and Sandrina Simons
for their valuable contributions to this research project. We would also like to thank our study
participants who took their time to participate in the content validity interviews. This study
has been funded by Elrha’s Research for Health in Humanitarian Crises (R2HC) Programme,
which aims to improve health outcomes by strengthening the evidence base for public health
interventions in humanitarian crises. R2HC is funded by the UK Foreign, Commonwealth
and Development Office (FCDO), Wellcome, and the UK National Institute for Health
Research (NIHR).

The following co-authors are part of the AIM-T study group: Nathalie Hanssens, Evelyne
Coté Grenier, Eric Ndiramiye, Sylvia Sommella, Minolta Florville, Valeria Maglia, Julie Van
Hulse, Annick Antierens and Clair Mills.

Author Contributions

Conceptualization: Bérangére Gohy, Christina H. Opava, Johan von Schreeb, Rafael Van den
Bergh, Aude Brus, Andre Da Silva Frois, Eric Weerts, Nina Brodin.

Data curation: Bérangére Gohy.

Formal analysis: Bérangére Gohy, Nina Brodin.

PLOS Gilobal Public Health | https://doi.org/10.1371/journal.pgph.0001334 December 14, 2022 12/16


http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0001334.s001
http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0001334.s002
https://doi.org/10.1371/journal.pgph.0001334

PLOS GLOBAL PUBLIC HEALTH Validity of the Activity Independence Measure — Trauma in humanitarian settings

Funding acquisition: Bérangere Gohy, Christina H. Opava, Johan von Schreeb, Rafael Van
den Bergh, Aude Brus, Andre Da Silva Frois, Eric Weerts, Nina Brodin.

Investigation: Bérangére Gohy, Abed El Hamid Qaradaya, Livia Fernandes, Eric Weerts.

Methodology: Bérangere Gohy, Christina H. Opava, Johan von Schreeb, Rafael Van den
Bergh, Aude Brus, Andre Da Silva Frois, Eric Weerts, Nina Brodin.

Project administration: Bérangére Gohy, Rafael Van den Bergh, Abed El Hamid Qaradaya,
Jean-Marie Mafuko, Omar Al-Abbasi, Sophia Cherestal, Andre Da Silva Frois, Eric Weerts,
Nina Brodin.

Supervision: Bérangeére Gohy, Jean-Marie Mafuko, Omar Al-Abbasi, Sophia Cherestal, Andre
Da Silva Frois, Eric Weerts, Nina Brodin.

Validation: Bérangeére Gohy, Christina H. Opava, Johan von Schreeb, Rafael Van den Bergh,
Aude Brus, Andre Da Silva Frois, Eric Weerts, Nina Brodin.

Writing - original draft: Bérangére Gohy, Christina H. Opava, Johan von Schreeb, Rafael
Van den Bergh, Aude Brus, Nina Brodin.

Writing - review & editing: Bérangére Gohy, Christina H. Opava, Johan von Schreeb, Rafael
Van den Bergh, Aude Brus, Abed El Hamid Qaradaya, Jean-Marie Mafuko, Omar Al-
Abbasi, Sophia Cherestal, Livia Fernandes, Andre Da Silva Frois, Eric Weerts, Nina Brodin.

References

1. Cieza A, Causey K, Kamenov K, Hanson SW, Chatteriji S, Vos T. Global estimates of the need for reha-
bilitation based on the Global Burden of Disease study 2019: a systematic analysis for the Global Bur-
den of Disease Study 2019. Lancet. 2020; 6736(20):1—12. https://doi.org/10.1016/S0140-6736(20)
32340-0 PMID: 33275908

2.  World Health Organization. Injuries and Violence: the facts 2014. [Internet]. World Health Organiza-
tion. Geneva; 2014. Available from: https://apps.who.int/iris/handle/10665/149798

3. Mock CN, Gloyd S, Adjei S, Acheampong F, Gish O. Economic consequences of injury and resulting
family coping strategies in Ghana. Accid Anal Prev. 2003; 35(1):81-90. https://doi.org/10.1016/s0001-
4575(01)00092-6 PMID: 12479899

4. Hussain FN, Bandhari M. The Impact of Trauma on Society. In: Pape H, Sanders R, Borelli J Jr, editors.
The Poly-traumatized patient with fractures. Springer. Berlin, Heidelberg; 2011.

5. Gruen RL, Gabbe BJ, Stelfox HT, Cameron PA. Indicators of the quality of trauma care and the perfor-
mance of trauma systems. Stone JH, editor. Br J Surg. 2012; 99(Suppl 1):97—104. https://doi.org/10.
1002/bjs.7754 PMID: 22441862

6. Hoffman K, Cole E, Playford ED, Grill E, Soberg HL, Brohi K. Health outcome after major trauma: What
are we measuring? PLoS One. 2014; 9(7):e103082. https://doi.org/10.1371/journal.pone.0103082
PMID: 25051353

7. Calthorpe S, Kimmel LA, Webb MJ, Gabbe BJ, Holland AE. Measurement of mobility and physical func-
tion in hospitalised trauma patients: A systematic review of instruments and their measurement proper-
ties. Trauma. 2020; 22(1):7-17.

8. Traynor MD, Hernandez MC, Shariq O, Bekker W, Bruce JL, Habermann EB, et al. Trauma registry
data as a tool for comparison of practice patterns and outcomes between low- and middle-income and
high-income healthcare settings. Pediatr Surg Int. 2019; 35(6):699-708. https://doi.org/10.1007/
s00383-019-04453-w PMID: 30790034

9. Fakhri RM, Herard P, Liswi MI, Boulart AL, Al Ani AMK. Decision-making algorithm for sequential treat-
ment of diaphyseal bone gaps in war-wounded patients in the Middle East. Int Orthop. 2019; 43
(12):2653-9. https://doi.org/10.1007/s00264-019-04317-x PMID: 30798351

10. Holbrook T, Anderson J, Sieber W, Browner D, Hoyt D, David B. Outcome after major trauma: 12-
Month and 18-Month Follow-up Results from the Trauma Recovery Project. J Trauma—Inj Infect Crit
Care. 1999; 46(05):765-73. https://doi.org/10.1097/00005373-199905000-00003 PMID: 10338392

PLOS Gilobal Public Health | https://doi.org/10.1371/journal.pgph.0001334 December 14, 2022 13/16


https://doi.org/10.1016/S0140-6736%2820%2932340-0
https://doi.org/10.1016/S0140-6736%2820%2932340-0
http://www.ncbi.nlm.nih.gov/pubmed/33275908
https://apps.who.int/iris/handle/10665/149798
https://doi.org/10.1016/s0001-4575%2801%2900092-6
https://doi.org/10.1016/s0001-4575%2801%2900092-6
http://www.ncbi.nlm.nih.gov/pubmed/12479899
https://doi.org/10.1002/bjs.7754
https://doi.org/10.1002/bjs.7754
http://www.ncbi.nlm.nih.gov/pubmed/22441862
https://doi.org/10.1371/journal.pone.0103082
http://www.ncbi.nlm.nih.gov/pubmed/25051353
https://doi.org/10.1007/s00383-019-04453-w
https://doi.org/10.1007/s00383-019-04453-w
http://www.ncbi.nlm.nih.gov/pubmed/30790034
https://doi.org/10.1007/s00264-019-04317-x
http://www.ncbi.nlm.nih.gov/pubmed/30798351
https://doi.org/10.1097/00005373-199905000-00003
http://www.ncbi.nlm.nih.gov/pubmed/10338392
https://doi.org/10.1371/journal.pgph.0001334

PLOS GLOBAL PUBLIC HEALTH

Validity of the Activity Independence Measure — Trauma in humanitarian settings

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

Holtslag HR, Van Beeck EF, Lindeman E, Leenen LPH. Determinants of long-term functional conse-
quences after major trauma. J Trauma. 2007; 62(4):919-27. https://doi.org/10.1097/01.ta.0000224124.
47646.62 PMID: 17426549

Khan F, Amatya B, Gosney J, Rathore FA, Burkle FM. Medical Rehabilitation in Natural Disasters: A
Review. Arch Phys Med Rehabil. 2015; 96(9):1709-27. https://doi.org/10.1016/j.apmr.2015.02.007
PMID: 25701639

Smith J, Roberts B, Knight A, Gosselin R, Blanchet K. A systematic literature review of the quality of evi-
dence for injury and rehabilitation interventions in humanitarian crises. Int J Public Health. 2015; 60
(7):865—72. https://doi.org/10.1007/s00038-015-0723-6 PMID: 26298446

Elrha. Research Ethics Tool [Internet]. 2017. Available from: www.elrha.org/wp-content/uploads/2015/
01/Evidence-Review-22.10.15.pdf

Sphere Association. The Sphere Handbook: Humanitarian Charter and Minimum Standards in Humani-
tarian Response [Internet]. Vol. 1, CHS Alliance, Sphere Association and Groupe URD. 2018. 402 p.
Available from: www.practicalactionpublishing.org/sphere

Haagsma JA, James SL, Castle CD, Dingels Z V., Fox JT, Hamilton EB, et al. Burden of injury along the
development spectrum: Associations between the Socio-demographic Index and disability-adjusted life
year estimates from the Global Burden of Disease Study 2017. Inj Prev. 2019;1-15.

Reinhardt JD, Li J, Gosney J, Rathore FA, Haig AJ, Marx M, et al. Disability and health-related rehabili-
tation in international disaster relief. Glob Health Action. 2011; 4:7191. https://doi.org/10.3402/gha.v4i0.
7191 PMID: 21866223

World Confederation for Physical Therapy. WCPT report: The role of physical therapists in disaster
management [Internet]. WCPT. London; 2016. Available from: https://world.physio/sites/default/files/
2020-06/Disaster-Management-Report-201603.pdf

Mulholland SJ, Wyss UP. Activities of daily living in non-Western cultures: Range of motion require-
ments for hip and knee joint implants. Int J Rehabil Res. 2001; 24(3):191-8. https://doi.org/10.1097/
00004356-200109000-00004 PMID: 11560234

Prakash V, Patel SR, Hariohm K, Soni VS, Alagumoorthi G. Importance of squatting and sitting on the
floor: Perspectives and priorities of rural Indian patients with stroke. Top Stroke Rehabil. 2016; 23
(4):240-4. https://doi.org/10.1080/10749357.2016.1151693 PMID: 27077986

Jandric S. Injury severity and functional outcome following paediatric trauma in war conditions. Pediatr
Rehabil. 2001; 4(4):169-75. https://doi.org/10.1080/13638490210121711 PMID: 12160357

Maricevic A, Dogas Z. Land mine injury: functional testing outcome. Mil Med. 2004; 169(2):147-50.
https://doi.org/10.7205/milmed.169.2.147 PMID: 15040638

Schneider M. War Wounded and Victims of Traffic Accidents in a Surgical Hospital in Africa: An Obser-
vation on Injuries. Prehosp Disaster Med. 2015; 30(06):618—-20.

World Health Organization. Emergency medical teams: minimum technical standards and recommen-
dations for rehabilitation. 2016;1-44. Available from: https://apps.who.int/iris/handle/10665/252809

Amatya B, Galea M, Li J, Khan F. Medical rehabilitation in disaster relief: Towards a new perspective. J
Rehabil Med. 2017; 49:620-8. https://doi.org/10.2340/16501977-2250 PMID: 28665445

Gohy B, Ali E, Van den Bergh R, Schillberg E, Nasim M, Naimi MM, et al. Early physical and functional
rehabilitation of trauma patients in the Médecins Sans Frontiéres trauma centre in Kunduz, Afghanistan:
Luxury or necessity? Int Health. 2016; 8(6):381-9.

Mokkink LB, Prinsen CA, Patrick D, Alonso J, Bouter LM, de Vet HC, et al. COSMIN Study Design
checklist for Patient-reported outcome measurement instruments [Internet]. Amsterdam University
Medical Centers. 2019. Available from: https://www.cosmin.nl/wp-content/uploads/COSMIN-study-
designing-checklist_final.pdf

Swiontkowski MF, Engelberg R, Martin DP, Agel J. Short Musculoskeletal Function Assessment Ques-
tionnaire: Validity, reliability, and responsiveness. J Bone Jt Surg. 1999; 81(9):1245-60. https://doi.org/
10.2106/00004623-199909000-00006 PMID: 10505521

Granger C V., Hamilton B, Keith R, Zielezny M, Sherwin FS. Advance in functional assessment for med-
ical rehabilitation. Top Geriatr Rehabil. 1986; 1(3):59-74.

Mahoney Fl, Barthel DW. Functional Evaluation: The Barthel Index. Md State Med J. 1965; 14:56-61.
PMID: 14258950

Hudak PL, Amadio PC, Bombardier C. Development of an upper extremity outcome measure: The
DASH (disabilities of the arm, shoulder, and head). Am J Ind Med. 1996; 29(6):602-8.

Valles P, Van den Bergh R, van den Boogaard W, Tayler-smith K, Gayraud O, Mammozai BA, et al.
Emergency department care for trauma patients in settings of active conflict versus urban violence: all
of the same calibre? Int Health. 2016; 8(6):390-7.

PLOS Gilobal Public Health | https://doi.org/10.1371/journal.pgph.0001334 December 14, 2022 14/16


https://doi.org/10.1097/01.ta.0000224124.47646.62
https://doi.org/10.1097/01.ta.0000224124.47646.62
http://www.ncbi.nlm.nih.gov/pubmed/17426549
https://doi.org/10.1016/j.apmr.2015.02.007
http://www.ncbi.nlm.nih.gov/pubmed/25701639
https://doi.org/10.1007/s00038-015-0723-6
http://www.ncbi.nlm.nih.gov/pubmed/26298446
http://www.elrha.org/wp-content/uploads/2015/01/Evidence-Review-22.10.15.pdf
http://www.elrha.org/wp-content/uploads/2015/01/Evidence-Review-22.10.15.pdf
http://www.practicalactionpublishing.org/sphere
https://doi.org/10.3402/gha.v4i0.7191
https://doi.org/10.3402/gha.v4i0.7191
http://www.ncbi.nlm.nih.gov/pubmed/21866223
https://world.physio/sites/default/files/2020-06/Disaster-Management-Report-201603.pdf
https://world.physio/sites/default/files/2020-06/Disaster-Management-Report-201603.pdf
https://doi.org/10.1097/00004356-200109000-00004
https://doi.org/10.1097/00004356-200109000-00004
http://www.ncbi.nlm.nih.gov/pubmed/11560234
https://doi.org/10.1080/10749357.2016.1151693
http://www.ncbi.nlm.nih.gov/pubmed/27077986
https://doi.org/10.1080/13638490210121711
http://www.ncbi.nlm.nih.gov/pubmed/12160357
https://doi.org/10.7205/milmed.169.2.147
http://www.ncbi.nlm.nih.gov/pubmed/15040638
https://apps.who.int/iris/handle/10665/252809
https://doi.org/10.2340/16501977-2250
http://www.ncbi.nlm.nih.gov/pubmed/28665445
https://www.cosmin.nl/wp-content/uploads/COSMIN-study-designing-checklist_final.pdf
https://www.cosmin.nl/wp-content/uploads/COSMIN-study-designing-checklist_final.pdf
https://doi.org/10.2106/00004623-199909000-00006
https://doi.org/10.2106/00004623-199909000-00006
http://www.ncbi.nlm.nih.gov/pubmed/10505521
http://www.ncbi.nlm.nih.gov/pubmed/14258950
https://doi.org/10.1371/journal.pgph.0001334

PLOS GLOBAL PUBLIC HEALTH

Validity of the Activity Independence Measure — Trauma in humanitarian settings

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

Hemat H, Shah S, Isaakidis P, Das M, Thu N, Kyaw T, et al. Before the bombing: High burden of trau-
matic injuries in Kunduz Trauma Center, Kunduz, Afghanistan. PLoS One. 2017; 12(3):1-9. https://doi.
org/10.1371/journal.pone.0165270 PMID: 28282377

Dalwai MK, Tayler-Smith K, Trelles M, Jemmy JP, Maikéré J, Twomey M, et al. Implementation of a tri-
age score system in an emergency room in Timergara, Pakistan [Short communication]. Public Heal
Action. 2013; 3(1):43-5.

Terwee CB, Prinsen CAC, Chiarotto A, De Vet HCW, Westerman MJ, Patrick DL, et al. COSMIN meth-
odology for evaluating the content validity of patient-reported outcome measures: a Delphi study. Qual
Life Res. 2018; 27(5):1159-1170. https://doi.org/10.1007/s11136-018-1829-0 PMID: 29550964

de Graaf MW, Reininga IHF, Wendt KW, Heineman E, El Moumni M. The Short Musculoskeletal Func-
tion Assessment: a study of the reliability, construct validity and responsiveness in patients sustaining
trauma. Clin Rehabil. 2019; 33(5):923-35. https://doi.org/10.1177/0269215519828152 PMID:
30722686

Stineman MG, Shea JA, Jette A, Tassoni CJ, Ottenbacher KJ, Fiedler R, et al. The Functional Indepen-
dence Measure: Tests of scaling assumptions, structure, and reliability across 20 diverse impairment
categories. Arch Phys Med Rehabil. 1996; 77(11):1101-8. https://doi.org/10.1016/s0003-9993(96)
90130-6 PMID: 8931518

Hoffman KP, Playford DE, Grill E, Soberg H, Brohi K. Minimum data set to measure rehabilitation needs
and health outcome after major trauma: Application of an international framework. Eur J Phys Rehabil
Med. 2016; 52(3):331-46. PMID: 26745362

Polit DF, Beck CT. The Content Validity Index: Are you sure you know what’s being reported? Critique
and recommendations. Res Nurs Health. 2006; 29:489-97. https://doi.org/10.1002/nur.20147 PMID:
16977646

Law M, Letts L. A critical review of scales of activities of daily living. Am J Occup Ther. 1989; 43(8):522—
8. https://doi.org/10.5014/ajo0t.43.8.522 PMID: 2672821

de Vet HC, Terwee CB, Mokkink LB, Knol DL. Measurement in Medicine. Cambridge University Press,
editor. Cambridge; 2018.

Kaat AJ, Rothrock NE, Vrahas MS, O'Toole R V., Buono SK, Zerhusen T, et al. Longitudinal Validation
of the PROMIS Physical Function Item Bank in Upper Extremity Trauma. J Orthop Trauma. 2017; 31
(10):e321-6. https://doi.org/10.1097/BOT.0000000000000924 PMID: 28938284

Hung M, Clegg DO, Greene T, Saltzman CL. Evaluation of the PROMIS physical function item bank in
orthopaedic patients. J Orthop Res. 2011; 29(6):947-53. https://doi.org/10.1002/jor.21308 PMID:
21437962

Prakash V, Ganesan M, Vasanthan R, Hariohm K. Do commonly used functional outcome measures
capture activities that are relevant for people with stroke in India? Top Stroke Rehabil. 2017; 24(3):200—
5. https://doi.org/10.1080/10749357.2016.1234190 PMID: 27671020

Ali SM, Mulley GP. Is the Barthel Scale appropriate in non-industrialized countries? A view of rural Paki-
stan. Disabil Rehabil. 1998; 20(5):195-9. https://doi.org/10.3109/09638289809166081 PMID: 9622265

Cornwell AS, Liao JY, Bryden AM, Kirsch RF. A standard set of upper extremity tasks for evaluating
rehabilitation interventions for individuals with complete arm paralysis. J Rehabil Res Dev. 2012; 49
(3):395—-403.

Mathew SA, Varghese P, Kuys SS, Heesch KC, McPhail SM. Gait outcomes of older adults receiving
subacute hospital rehabilitation following orthopaedic trauma: A longitudinal cohort study. BMJ Open.
2017; 7(7):1-7. https://doi.org/10.1136/bmjopen-2017-016628 PMID: 28729323

Fritz S, Lusardi M. White paper: “Walking speed: The sixth vital sign.” J Geriatr Phys Ther. 2009; 32
(2):2-5. PMID: 20039582

World Health Organization. Guidance Note on Disability and Emergency Risk Management for Health.
World Health Organization. Geneva; 2013.

Ustiin TB, Kostanjsek N, Chatterji S, Rehm J. Measuring Health and Disability: Manual for WHO Dis-
ability Assessment Schedule WHODAS 2.0. World Health Organization. 2010.

Miranda JJ, Zaman MJ. Exporting “failure”: why research from rich countries may not benefit the devel-
oping world. Rev Saude Publica. 2010; 44(1):185-9. https://doi.org/10.1590/s0034-
89102010000100020 PMID: 20140343

Wild H, Stewart BT, LeBoa C, Stave CD, Wren SM. Epidemiology of Injuries Sustained by Civilians and
Local Combatants in Contemporary Armed Conflict: An Appeal for a Shared Trauma Registry Among
Humanitarian Actors. World J Surg. 2020; 44(6):1863-73. https://doi.org/10.1007/s00268-020-05428-y
PMID: 32100067

PLOS Gilobal Public Health | https://doi.org/10.1371/journal.pgph.0001334 December 14, 2022 15/16


https://doi.org/10.1371/journal.pone.0165270
https://doi.org/10.1371/journal.pone.0165270
http://www.ncbi.nlm.nih.gov/pubmed/28282377
https://doi.org/10.1007/s11136-018-1829-0
http://www.ncbi.nlm.nih.gov/pubmed/29550964
https://doi.org/10.1177/0269215519828152
http://www.ncbi.nlm.nih.gov/pubmed/30722686
https://doi.org/10.1016/s0003-9993%2896%2990130-6
https://doi.org/10.1016/s0003-9993%2896%2990130-6
http://www.ncbi.nlm.nih.gov/pubmed/8931518
http://www.ncbi.nlm.nih.gov/pubmed/26745362
https://doi.org/10.1002/nur.20147
http://www.ncbi.nlm.nih.gov/pubmed/16977646
https://doi.org/10.5014/ajot.43.8.522
http://www.ncbi.nlm.nih.gov/pubmed/2672821
https://doi.org/10.1097/BOT.0000000000000924
http://www.ncbi.nlm.nih.gov/pubmed/28938284
https://doi.org/10.1002/jor.21308
http://www.ncbi.nlm.nih.gov/pubmed/21437962
https://doi.org/10.1080/10749357.2016.1234190
http://www.ncbi.nlm.nih.gov/pubmed/27671020
https://doi.org/10.3109/09638289809166081
http://www.ncbi.nlm.nih.gov/pubmed/9622265
https://doi.org/10.1136/bmjopen-2017-016628
http://www.ncbi.nlm.nih.gov/pubmed/28729323
http://www.ncbi.nlm.nih.gov/pubmed/20039582
https://doi.org/10.1590/s0034-89102010000100020
https://doi.org/10.1590/s0034-89102010000100020
http://www.ncbi.nlm.nih.gov/pubmed/20140343
https://doi.org/10.1007/s00268-020-05428-y
http://www.ncbi.nlm.nih.gov/pubmed/32100067
https://doi.org/10.1371/journal.pgph.0001334

PLOS GLOBAL PUBLIC HEALTH Validity of the Activity Independence Measure — Trauma in humanitarian settings

53. Kirkpatrick P, Teijlingen E van. Lost in Translation: Reflecting on a Model to Reduce Translation and
Interpretation Bias. Open Nurs J. 2009; 3:25-32. https://doi.org/10.2174/1874434600903010025
PMID: 19587795

54. HuntS, Bhopal R. Self reports in research with non-English speakers. BMJ. 2003; 327(7411):352-3.
https://doi.org/10.1136/bm|.327.7411.352 PMID: 12919965

55. Streiner DL, Norman GR. Health Measurement Scales—a practical guide to their development and
use. Fourth Edi. Oxford University Press, editor. 2008.

PLOS Gilobal Public Health | https://doi.org/10.1371/journal.pgph.0001334 December 14, 2022 16/16


https://doi.org/10.2174/1874434600903010025
http://www.ncbi.nlm.nih.gov/pubmed/19587795
https://doi.org/10.1136/bmj.327.7411.352
http://www.ncbi.nlm.nih.gov/pubmed/12919965
https://doi.org/10.1371/journal.pgph.0001334

