
RESEARCH Open Access

Cross-cultural adaptation and validation of
the reintegration to normal living index
into IGBO language among individuals with
mobility disability
Emmanuel Chiebuka Okoye1* , Stella Onyinye Oyedum1, Christopher Olusanjo Akosile1,
Ifeoma Uchenna Onwuakagba1, Peter Olanrewaju Ibikunle1, Uchenna Prosper Okonkwo2 and
Ifeoma Adaigwe Okeke1

Abstract

Background: Community reintegration is one of the most important elements of disability rehabilitation globally.
Hence, there is need for availability of psychometrically-sound and culturally-specific instruments for its measurement.
Most of the available community reintegration measures were developed and validated in developed countries and
might therefore not be suitable for use in developing countries. This study was aimed at cross-culturally adapting and
validating the original English visual analogue scale version of the Reintegration to Normal Living Index (RNLI) into
Igbo Language and culture among people with mobility disability in Igbo land, Southeast Nigeria. The English version
of the RNLI was cross-culturally adapted to Igbo following the American Association of Orthopaedic Surgeons’
guideline. The RNLI was translated into Igbo Language, synthesized, back translated, and subsequently subjected to
expert panel review, pretesting and cognitive debriefing interview. The final Igbo version of the RNLI was tested for
internal consistency and construct validity in a sample of 102 consenting participants (61.8% males; 46.92 ± 20.91 years)
recruited from conveniently sampled clinics and rehabilitation centres in Anambra and Enugu States of South-Eastern
Nigeria. The construct (concurrent) validity was evaluated using Spearman rank correlation, scatter plot and Mann-
Whitney U test while the internal consistency was evaluated using Cronbach’s alpha at alpha level of 0.05.

Results: The RNLI was successfully cross-culturally adapted to Igbo with all the 11 items still retained. The mean total
score of the participants on the RNLI was 58.62 ± 21.25. The internal consistency coefficient (α = 0.84) of Igbo version of
the RNLI was excellent. The Spearman correlation coefficients between the participants’ total, subscale and domain
scores on the Igbo and the English versions of the RNLI (r = 0.81–0.95) were excellent. There was no significant
difference between corresponding scores in the English and Igbo versions of the RNLI.

Conclusion: The Igbo version of the RNLI is a valid and reliable outcome measure among Igbo people living with
mobility disabilities in Southeast Nigeria. It is therefore recommended for use among this group.
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Validation
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Background
Disability, an umbrella term for impairments, activity limi-
tations and participation restrictions, is an issue of global
concern [1, 2]. More than one billion people in the world
(15% of world population) live with some form of disabil-
ity, of which nearly 200 million experience considerable
difficulties in functioning [2]. The prevalence of disability
is very high in developing countries with about 40% of Af-
rican population consisting of people with disability [2]. In
Nigeria, about 14 million out of a total population of over
140 million were with disability [3]. The prevalence of dis-
ability has been projected to increase in the years ahead
due to increase in aging population and chronic health
conditions such as diabetes, cardiovascular disease, cancer
and mental health disorders [2]. People with disabilities
(especially in less advantaged communities) have poorer
health outcomes, lower educational achievements, less
economic participation, higher rates of poverty, higher
medical expenses, less community participations and inte-
gration than people without disabilities [2; 4]. Mobility
disability is the most frequently reported disability type [5]
with nearly 40% of adults over age 45 having difficulty
with physical movement [6].
Mobility disability results in varying degrees of limitation

in aspects of a person’s physical functioning, and can be
caused by respiratory, orthopaedic or neuromuscular disor-
ders such as cerebral palsy, stroke, muscular dystrophy,
spinal cord injuries/paralysis, back conditions, arthritis,
severe cases of repetitive strain injury (RSI), fibromyalgia,
myalgic encephalomyelitis/chronic fatigue syndrome, mul-
tiple sclerosis, and cystic fibrosis [7]. Mobility disability
may result in the sufferer being restricted in: the use of one
or more extremities; the ability or stamina to stand or walk
independently over short distances; the ability to be ad-
equately physically active; and the strength or dexterity to
grasp or lift objects [7, 8]. People with mobility disabilities
might use mobility aids to get around, such as a wheelchair,
scooter, rollator/walker, or crutches, or they might require
personal care assistance for essential aspects of daily living
such as feeding, dressing, washing, and toileting [7]. All
these limitations can restrict the sufferers’ participation and
integration/reintegration into his/her community [2, 4].
Community reintegration is commonly defined as the

opportunity an individual has to live in the community
with the already present condition/ill-health/disability and
be valued for his/her uniqueness and abilities, like everyone
else [9]. It has attracted considerable attention in rehabilita-
tion of sufferers of chronic conditions [10]. Community re-
integration is the most important and ultimate goal of any
rehabilitation programme but ironically the most underes-
timated area [11]. The goal of rehabilitation has shifted
from mere survival and improvement in physical, psycho-
logical and social health to how well a sufferer of a chronic
debilitating condition is reintegrated/integrated into their

community [10, 12–14]. Community integration and com-
munity reintegration are synonymous and are usually used
interchangeably in literature [9, 15, 16]. It is a multidimen-
sional construct which definition, perception and compo-
nents vary and differ across authors, settings, target
populations, groups, age groups, cultures, environments,
races, et cetera [12, 17, 18]. The benefits of community
integration are reportedly numerous and include physical,
social, psychological, health, and quality of life related out-
comes [19].
The concept of community reintegration is reportedly

culture- and environment-specific as its meanings and
interpretations can vary with races, groups, disabilities, age
groups, social roles and cultures [15, 17]. From empirical
observations, these variations in the components and inter-
pretations of community reintegration are more obvious
when comparing developed and developing countries as
their cultures and environments vary markedly. These vari-
ations can be seen in: building and living arrangements;
popular means of transportation; recreational activities;
social activities; work life; family arrangement and roles; et
cetera. Consequently, there are needs for availability of
culture- and environment-specific tools for assessment of
community integration during rehabilitation [13, 14].
Many tools for assessing community integration abound

in literature [10, 20–25]. They include but are not re-
stricted to: the Craig Handicap Assessment and Reporting
Technique; the Reintegration to Normal Living Index
(RNLI); the Community Integration Questionnaire; the
Subjective Index of Physical and Social Outcome; the Com-
munity Integration Measure; and the Maleka Stroke Com-
munity Reintegration Measure. However, all these tools
(except the Maleka Stroke Community Reintegration
Measure that was developed in South-Africa) were initially
developed and validated for assessing community integra-
tion in high income countries of the world. Consequently,
these tools may not be entirely suitable for use in low/mid-
dle income countries thus making proper assessment of
community integration in these countries difficult [26, 27].
Even though the Maleka Stroke Community Reintegration
Measure was developed and validated for use in low/mid-
dle income countries (including Nigeria) [28, 29], its use is
restricted to only stroke survivors.
When the problem of unavailability of culture-specific

outcome measures is encountered, stakeholders in
health are usually faced with two options: development
of new tools for each culture and environment or cross-
cultural adaption of the existing tools to suit the culture
and environment of interest. However, it is always advis-
able to cross-culturally adapt an existing scale in a differ-
ent culture and environment as against developing a
new one; as the former is more economical than the lat-
ter, and can facilitate comparisons among populations
[26, 30]. For quality control during the process of cross-
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cultural adaptation, standardized protocols for translation
and cross-cultural adaptation of questionnaires were de-
veloped. The American Association of Orthopaedic Sur-
geons’ guideline developed by Beaton et al. [26] is a widely
accepted protocol that involves two forward translations,
synthesis, two backward translations, expert panel review,
pretesting, cognitive debriefing interview and validation.
The different stages of this protocol were geared towards
reducing bias as much as possible during the process.
Apart from the stroke-specific Maleka Stroke Commu-

nity Reintegration Measure, no other tool for assessment
of community integration has been cross-culturally
adapted and validated for use in a Nigerian environment.
For better cost-effectiveness and enhanced future utility,
cross-culturally adapting a generic as against a disease-
specific scale may be a better bet. Among the aforemen-
tioned community integration tools, only the Craig Handi-
cap Assessment and Reporting Technique and the RNLI
are generic [28]. However, when compared with the Craig
Handicap Assessment and Reporting Technique, the RNLI
is easier to administer, has been more widely used in litera-
ture, and has been translated into more languages [14, 20,
31–34]. The present study was therefore designed to trans-
late, cross-culturally adapt and validate the RNLI among
Igbos with mobility disabilities. Igbo Language is one of
the three major native languages in Nigeria (the most
populous black nation) and a minor language in Equatorial
Guinea, with about 24 million speakers [35].

Methods
This is a validation study that employed the American As-
sociation of Orthopaedic Surgeons’ guidelines for cross-
cultural adaptation developed by Beaton et al. [26]. An ap-
proval to carry out the research was obtained from the Eth-
ics Committee of Nnamdi Azikiwe University Teaching
Hospital, Nnewi before the commencement of the study.
Permission to translate the original English version of the
RNLI (E-RNLI) was obtained from the developers [20].
Three tertiary hospitals and two rehabilitation centres in
Anambra and Enugu States of the South-Eastern (Igbo
land) Nigeria were conveniently selected for this study. The
centres were Nnamdi Azikiwe University Teaching Hos-
pital, Nnewi, Anambra State; Chukwuemeka Odumegwu
Ojukwu University Teaching Hospital, Awka, Anambra
State; University of Nigeria Teaching Hospital, Ituku-
Ozalla, Enugu State; Salvation Army Rehabilitation Centre
Oji River, Enugu State; and Leprosy Colony Oji River,
Enugu State. The participants were adults (18 years and
above) who verbally acknowledged significant restriction in
their mobility. The participants’ mobility restrictions were
caused by variety of ailments including amputation, stroke,
spinal cord injury, severe osteoarthritis, rheumatoid arth-
ritis, post-polio syndrome, osteogenesis imperfecta, leprosy,
neuropathy, fracture or foot drop for a period of at least

three months. The participants could understand both Igbo
and English Languages. Individuals who were in-patients,
not well-oriented in time, place and person, or those who
could not respond to the questionnaires were excluded
from the study. The eligibility criteria were applicable for
participants in both the adaptation (phase-2) and validation
(phase-3) phase of the study. Each participant signed or
thumb-printed the consent form after the nature and
objectives of the study had been duly explained to them.
The socio-demographic variables of age, gender, level of
formal education, marital status, employment status and
period of living in the community of the participants were
recorded.

Instruments for data collection
The RNLI
This is a generic tool developed in Canada for assessing
perceived reintegration to normal living (community re-
integration) after an incapacitating illness [20]. It is a de-
scriptive and evaluative tool that can be administered as
an interview or can be filled in by the clients on their
own or can even be administered by proxy. It can
equally be administered on telephone. It is an 11-item
tool with the following domains: indoor mobility, com-
munity mobility, distance mobility, self-care, daily activ-
ities (work and school), recreational activities, social
activities, family roles, personal relationships, presenta-
tion of self to others, and general coping skills [20, 36].
The first eight items constitute the “daily functioning”
subscale while the last three items make up the “percep-
tion of self” subscale [37]. The RNLI has many scoring
systems (including 4-point ordinal scale, 3-point ordinal
scale, 10 cm visual analogue scale, 10-point Likert scale
and a dichotomous response scale (yes/no)) [14] but the
10 cm visual analogue scale is the most commonly used.
Generally, visual analogue scale responses has been pre-
viously reported to display better validity, reliability and
responsiveness coefficients when compared with multi-
response options [38]. Consequently, the visual analogue
scale form of the RNLI was cross-culturally adapted and
validated in the present study. In the visual analogue scale
format of the RNLI, each item is accompanied by a 10 cm
visual analogue scale with 0 signifying no integration (does
not describe my situation) and 10 signifying full integra-
tion (fully describe my situation) [39]. A total score is
obtained by summing up the individual item scores. The
total score is then normalized to 100 such that the
minimum and maximum possible scores are 0 and 100,
indicating no and full integration respectively. The ques-
tionnaire can take about 10min to administer and about
5min to score. It has been translated into other languages,
and has been reported to have excellent validity and reli-
ability scores and high utility [14, 20, 31, 32].
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Cross-cultural adaptation and validation of the RNLI
The procedure employed in this study followed the
American Association of Orthopaedic Surgeons’ guide-
lines for cross-cultural adaptation developed by Beaton
et al. [26] as recommended by the original developers of
the RNLI [14]. The procedure for the study was in three
phases: Phase 1-translation phase, Phase 2-adaptation
phase and Phase 3-validation phase.

Phase 1 -- translation phase
This involves forward (initial) translation, synthesis of
the translation and back translation. The forward trans-
lation involved the translation of the E-RNLI into Igbo
language. Two bilingual Translators whose mother
tongue was Igbo language produced two different Igbo
translations (T1 and T2). The two translators had differ-
ent backgrounds. Translator 1, a physiotherapist experi-
enced in translating questionnaires, was aware of the
concepts of the questionnaire being translated (commu-
nity reintegration). The primary aim of this translation
was to provide equivalence from a more clinical perspec-
tive and also to produce a translation providing a more
reliable equivalence from a measurement perspective.
Translator 2, a linguist without medical or clinical back-
ground, was neither aware nor informed about the con-
cepts being quantified. Translator 2 was meant to offer a
language translation as used by the population, often
highlighting ambiguous meanings in the original ques-
tionnaire. The two translations (T1 and T2) were then
synthesized by the two translators and a recording ob-
server. Working from the original questionnaire as well
as the two translated versions (T1 and T2), a synthesis
of these translations was then conducted (producing one
common translation T-12), with a documented report
carefully describing the process of synthesis. The synthe-
sized T-12 version of the RNLI was totally translated
back to the English language by two independent bilin-
gual translators (producing two English versions BT1
and BT2) who were unaware and informed of the con-
cepts being explored. Back translators were an experi-
enced physiotherapist translator and a physiotherapy
undergraduate who were very fluent in both Igbo and
English Languages. Back translation was for checking
the validity of the questionnaire so as to ensure that the
translated version was reflecting the same item content
as the original version. Two back-translated English ver-
sions (B1 and B2) were thus produced.

Phase 2 -- adaptation phase
The E-RNLI and the forward (T1, T2, T12) and the back
translations (BT1 and BT2) were reviewed by a panel of ex-
perts so as to produce a version expertly adapted to Igbo
culture and environment. The expert committee comprised
the four translators (forward and backward translators),

three physiotherapy researchers (excluding one of the for-
ward translators), an outcome methodologist, and a lay per-
son (an executive officer in a University). Members of the
expert panel were very familiar with the Igbo culture and
environment. Discrepancies in the translations were re-
solved by consensus in order to achieve semantic equiva-
lence, idiomatic equivalence, experiential equivalence and
conceptual equivalence of the pre-final Igbo version of the
questionnaire. The pre-final Igbo version of the question-
naire was subjected to field testing by administering it to 30
participants [26] with mobility disabilities (who met the in-
clusion criteria) after informed consent had been sought
and obtained from the participants. One of the authors also
took the 30 participants through cognitive debriefing inter-
view which involved determination of what each participant
thought was meant by each questionnaire item and the re-
sponses. The lead author queried the participants on the
following: ease of understanding each item; if there is ambi-
guity in each item; if the response items for each item are
difficult to understand; if the activity depicted in each item
was being practiced in Igbo culture; and if the participants
thought that all the activities necessary for community re-
integration were covered by the questionnaire. Each partici-
pant was expected to answer ‘yes’ or ‘no’ to each of the
questions above. The percentage ‘yes’ and ‘no’ on the cogni-
tive debriefing checklist for each question was then calcu-
lated and presented to the expert panel committee on a
second meeting. Items with less than 80% positive answers
were supposed to be amenable to changes. However, all the
items had 100% positive answers. No modification was
therefore made on the questionnaire by the panel of ex-
perts. The final Igbo version of RNLI (I- RNLI) was thus
produced.

Phase 3 -- validation phase
The I-RNLI and the E-RNLI were either self-
administered or interviewer-administered (based on par-
ticipant’s preference) to 102 individuals with mobility-
restricting physical disabilities (who met the inclusion
criteria) from the selected centres. The essence of ad-
ministering the E-RNLI was to determine the concurrent
validity of the I-RNLI. A sample size of 99 had 87%
power to detect a moderate change [40] at an alpha level
of significance of 0.05. Sample size was calculated using
G* Power 3.0.10 [41]. The order of the administration of
the two questionnaires was randomized using simple
randomization method. Participants who picked ‘I’
responded to the I-RNLI first while those who picked ‘E’
responded to the E-RNLI first.

Data analysis
All analyses were conducted using the Statistical Package
for Social Sciences (SPSS) version 21. The demographic
and clinical variables (age, gender, level of education,
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marital status, occupational status, place of residence,
state of origin and causes of disability) as well as the
scores from the I-RNLI and the E-RNLI were sum-
marised using frequency counts and percentages, me-
dian, mean and standard deviation. The Spearman rank
order correlation and scatter plot were used to estimate
the level of correlation between participants’ scores on
the I-RNLI and the E-RNLI (in order to determine the
concurrent validity of the I-RNLI). Bland-Altman plot
was used to determine the homoscedasticity of the total
scores on the I-RNLI and the E-RNLI. The Cronbach’s
alpha was used to determine the internal consistency of
the I-RNLI. The standard error of mean (SEM) and the
minimal detectable difference (MDD) of the total, sub-
scale and domain scores on the I-RNLI were calculated.
The MDD was calculated using the following formula:
MDD = 1.96 x SEM x √2 [14].
Principal component analysis (PCA) was used to de-

termine the structural validity of the I-RNLI. The
Kaiser-Meyer-Olkin (KMO) and the Barlett’s test of
sphericity were used to assess the data for suitability for
factorial analysis before performing the PCA. The
Kaiser-Meyer-Olkin (KMO) value exceeding the recom-
mended value of 0.6 [42] and a significant Barlett’s test
of sphericity would support the factorability of the data
[43]. When the coefficients of correlation of each of the
items on the I-RNLI with one another all exceeded the
recommended value of 0.3, it would reveal that all the
items measured the same construct. During PCA, any
factor with its eigenvalues exceeding 1 would be
retained. The number of retainable factors could also be
revealed through the scree plot by counting off the num-
ber of points before a clear point of reflection. The
retained factors would then be further investigated using
the Cattel’s scree plot [44]. Any component which initial
eiginvalue would be lower than the random eigenvalue
would be rejected. Oblimin rotation was used to further
interpret the accepted components. Communality values
of less than 0.3 might be indicating that the item did not
fit well with the other items loading on the same compo-
nent. Variables/items loading substantially on only one
component are usually retained as part of the compo-
nent. The alpha level was set at 0.05.

Results
Cross-cultural adaptation process of the RNLI into Igbo
culture and environment
All the 11 items on the E-RNLI were retained on the I-
RNLI but some modifications were made on some (three)
of the items during the process of cross-cultural adaptation.
Table 1 summarises the modifications. In item one, the
term “living quarters”, which means ‘housing available for
people to live in’ was interpreted as “compound” (compris-
ing of “living quarters” and the immediate surroundings).

In item six, there was no exact Igbo equivalent word for
“recreational activities”, and this was replaced with the
phrase that means “participating in activities for the sole
aim of deriving joy.” This is an expression that is nearest in
meaning to “recreational activities” in Igbo language. To
further reduce ambiguity, the expert panel suggested that
the phrase, “recreational activities” still be retained in par-
enthesis in the I-RNLI. “Hobby”, which was given as ex-
ample of recreational activities in the E-RNLI was scrapped
from the Igbo version. In item eleven, “life events” was re-
placed with a phrase that literally means “whatever the day
brings” but contextually means “life events”. This is because
the direct translation of “life events” in Igbo Language is
awkward and ambiguous.
Thirty individuals with mobility disability (18 males

and 12 females) with mean age of 47.90 ± 24.38 years
participated in the pretesting and cognitive debriefing
interview of the present study. All the participants indi-
cated clarity of language and ease of understanding of all
the items during cognitive debriefing interview. The par-
ticipants also agreed that all the activities in the I-RNLI
were normally practiced in Igbo culture and therefore
were relevant for community reintegration among Igbos.

Validation of the Igbo version of the RNLI
One hundred and two individuals (61.8% males and 38.2%
females) with mobility-restricting disabilities with mean age
of 46.92 ± 20.91 years participated in the psychometric test-
ing of the I-RNLI. The description of the participants is dis-
played on Table 2. The median disability duration among
the participants was 96.00months. The correlation between
the scores obtained on the E-RNLI and the I-RNLI was
used to assess the concurrent validity of the I-RNLI.

Concurrent validity of the Igbo version of the RNLI
There were significant correlations between the partici-
pants’ total, domain and subscale scores on the I-RNLI and
the E-RNLI (0.81–0.95) indicating evidence of excellent
concurrent validity in all the scores on the Igbo version
(Table 3). The total and the “presentation of self to others”
scores had the highest and the least validity coefficients re-
spectively (Table 3). The scatter plots of the correlation

Table 1 Summary of words and phrases modified in adapting
the RNLI to Igbo culture and environment

Item original version Adapted version

1 around my living quarters Around my compound

6 participate in recreational
activities (hobbies, crafts,
sports, reading, television,
games, computers etc.)

participate in activities for the
sole aim of deriving joy (crafts,
sports, reading, television,
games, computers etc.)

11 deal with life events deal with whatever the day
brings

KEY:
RNLI = Reintegration to Normal Living Index.
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between the total, ‘daily functioning’ and ‘presentation of
self to others’ community reintegration scores on the two
versions of the questionnaire are shown on Figs. 1, 2 and 3.
Bland-Altman plot of the total scores on the I-RNLI and
the E-RNLI revealed evidence of homoscedasticity of the
two scores as 97% of the points fell within the 95% confi-
dence interval (Fig. 4). The test of difference (Mann-Whit-
ney U test) between the scores on the two versions of the
questionnaire revealed no significant difference (p = 5.39–
0.99). The mean total scores on the E-RNLI (57.60 ± 21.17)
and the I-RNLI (58.62 ± 21.25) are very similar thereby sup-
porting the linguistic and conceptual equivalence of the I-
RNLI and the E-RNLI.

Reliability analysis
The Cronbach’s alpha for the item-to-total correlation on
the I-RNLI was 0.84, while those for split-half reliabilities
for the ‘daily functioning’ and ‘perception of self to others’
subscale scores were 0.82 and 0.92 respectively. These
values indicate excellent internal consistency of the items
on the I-RNLI. The standard error of mean and minimum
detectable difference values for the total, subscale and
domain scores on the I-RNLI are displayed on Table 4.
The SEM values ranged from 0.23 (out of 10) (item 9) to
2.10 (out of 100) (perception of self subscale and total
scores) while the MDD values ranged from 0.63 (out of
10) (item 9) to 5.83 (out of 100) (total scores).

Structural validity of the Igbo version of the RNLI
The Kaiser-Meyer-Olkin (KMO) value (0.881) exceeded
0.6, which is the recommended value [Kaiser, 1970], while
the Barlett’s test of sphericity was statistically significant
(χ2 = 854.34; p < 0.001) thus supporting the factorability of
the data. Except for the correlation coefficients between
items 1 and 11 (r = 0.28; p = 0.003), the coefficients of cor-
relation of each of the items on the I-RNLI with one an-
other all exceeded the recommended value of 0.3, thus
revealing that all the items measure the same construct.

Part 1 (PCA)
The analysis revealed that there were two factors with
their eigenvalues exceeding 1, explaining 58.71 and 13.53
of the variances respectively. The two components thus
explained a total of 72.24% of the variances (Table 5).

Table 2 Socio-demographic variables of individuals with
mobility disabilities

Variables Class Frequency Percentage

State of Origin Anambra 71 69.6

Enugu 21 20.6

Ebonyi 5 4.9

Imo 3 2.9

Delta 1 1.0

Abia 1 1.0

Residence Anambra 79 77.5

Enugu 23 22.5

Gender Male 63 61.8

Female 39 38.2

Occupation Occupationally inactive 43 42.2

Civil/Public/Private 7 6.9

Students 26 25.5

Self employed 26 25.5

Level of Education Primary 49 48.0

Secondary 32 31.4

Tertiary 21 20.6

Marital Status Married 55 53.9

Single 40 39.2

Divorced/separated 1 1.0

Widowed 6 5.9

Causes of disability Stroke 19 18.6

Post-polio syndrome 28 27.5

Severe osteoarthritis 13 12.7

Leprosy 14 13.7

Neuropathy 2 2.0

Amputation 8 7.8

Spinal cord injury 9 8.8

Mal-united fracture 6 5.9

Foot drop 2 2.0

Osteogenesis imperfecta 1 1.0

Table 3 Spearman rank correlation between I-RNLI and E-RNLI
scores

RNLI Scores R P

Indoor mobility (item 1) 0.89 < 0.001

Community mobility (item 2) 0.85 < 0.001

Distance mobility (item 3) 0.87 < 0.001

Self care (item 4) 0.87 < 0.001

Daily activities (item 5) 0.88 < 0.001

Recreational activities (item 6) 0.82 < 0.001

Social activities (item 7) 0.84 < 0.001

Family roles (item 8) 0.87 < 0.001

Personal relationship (item 9) 0.84 < 0.001

Presentation of self to others (item 10) 0.81 < 0.001

General coping (item 11) 0.88 < 0.001

Daily functioning transformed 0.94 < 0.001

Perception of self transformed 0.88 < 0.001

Total transformed 0.95 < 0.001

KEY:
I-RNLI = Igbo version of Reintegration to Normal Living Index; E-RNLI = English
version of Reintegration to Normal Living Index; RNLI = Reintegration to
Normal Living Index
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Fig. 1 Scatter diagram for total scores on the E-RNLI and the I-RNLI. KEY: I-RNLI = Igbo version of Reintegration to Normal Living Index. E-RNLI =
English version of Reintegration to Normal Living Index

Fig. 2 Scatter Diagram for daily functioning subscale scores on the E-RNLI and the I-RNLI. KEY: I-RNLI = Igbo version of Reintegration to Normal
Living Index. E-RNLI = English version of Reintegration to Normal Living Index
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Fig. 3 Scatter Diagram for perception of self to others subscale scores on the E-RNLI and the I-RNLI. KEY: I-RNLI = Igbo version of Reintegration
to Normal Living Index. E-RNLI = English version of Reintegration to Normal Living Index

Fig. 4 Bland-Altman plot of the total scores on the the E-RNLI and the I-RNLI. KEY: I-RNLI = Igbo version of Reintegration to Normal Living Index.
E-RNLI = English version of Reintegration to Normal Living Index
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Scree plot also upheld the presence of these two fac-
tors by revealing a clear point of inflection after the
second factor (Fig. 5). These two components were
then retained for further investigation using Cattel’s
scree plot. The initial eigenvalues of the two compo-
nents were both higher than the random eigenvalues,
and were then accepted. Oblimin rotation revealed
the presence of a simple structure with both compo-
nents showing a number of strong loadings and all
variables loading substantially on only one compo-
nent. A strong correlation existed between the two
components (r = 0.55) thus supporting the use of the
components as separate scales.

Part 2 (Oblimin rotation of two-factor solution
A strong correlation existed between the two compo-
nents (r = 0.55). The structure (correlation between vari-
ables and components) and pattern (loading of each
item on the components) matrices are displayed on
Table 6. The items that had the highest loading on the
first component (daily functioning) were 2, 3, 1, 5, 8 and
6 in that order. The items that had the highest loading
on the second component (perception of self ) were 9,
10, 11, 7 and 4 in that order. Communality values of less
than 0.3 might be indicating that the item does not fit
well with the other items loading on the same compo-
nent. However, the communality values of all the items
were all above 0.3 indicating that all the items fit well.

Discussion
The present study was designed to cross-culturally adapt
and validate the Igbo version of the RNLI (I-RNLI) among
Igbo individuals with mobility disability in Southeast
Nigeria following a systematic standardized approach [26].
At the end, the I-RNLI displayed excellent concurrent
validity, structural validity and internal consistency. Igbo
is one of the three major native languages in Nigeria
(mainly South-Eastern part) and a minor language in the
Equatorial Guinea. It has about 24 million speakers with
over 20 dialects. There is however a standard Igbo dialect
known as Central Igbo that is well understood across all
Igbo-speaking regions and by almost all Igbo-speaking indi-
viduals [35]. All the participants involved in the pretesting
and cognitive debriefing interview in the present study dis-
played clear understanding of all the items on the I-RNLI.
A poor translation process can lead to significant differ-

ences in the original and translated versions of question-
naires thus giving erroneous comparisons of results across
different translations. As a result, a widely accepted and
standardized protocol [26] for translation and cross-

Table 4 Standard error of mean and minimum detectable
difference of I-RNLI scores

RNLI Scores SEM MDD

Indoor mobility (item 1) 0.29 0.80

Community mobility (item 2) 0.31 0.85

Distance mobility (item 3) 0.32 0.89

Self care (item 4) 0.25 0.68

Daily activities (item 5) 0.32 0.88

Recreational activities (item 6) 0.26 0.73

Social activities (item 7) 0.26 0.72

Family roles (item 8) 0.29 0.81

Personal relationship (item 9) 0.23 0.61

Presentation of self to others (item 10) 0.24 0.67

General coping (item 11) 0.25 0.70

Daily functioning transformed 2.33 6.47

Perception of self transformed 2.10 5.83

Total transformed 2.10 5.83

KEY:
I-RNLI = Igbo version of Reintegration to Normal Living Index

Table 5 Principal Component analysis and Monte Carlo PCA for parallel analysis of the I-RNLI

Component Initial Eigen values Random Eigen values Decision Variances% Cumulative%

C1 6.46 5.93 Accepted 58.71 58.71

C2 1.49 1.39 Accepted 13.53 72.24

C3 0.70 Rejected 6.37 78.61

C4 0.56 Rejected 5.10 83.72

C5 0.41 Rejected 3.71 87.43

C6 0.32 Rejected 2.88 90.31

C7 0.30 Rejected 2.73 73.03

C8 0.27 Rejected 2.47 95.50

C9 0.22 Rejected 1.98 97.49

C10 0.19 Rejected 1.73 99.21

C11 0.09 Rejected 0.79 100.0

Key
RNLI = Reintegration to Normal Living Index.
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cultural adaptation of questionnaires was adopted for use
in this study. Involvement of two different translators at
each of the forward and backward translations; making
sure that one of the forward translators had no medical
background; blinding of three of the translators about the
concept of the questionnaire; and review by expert panels,
were all geared towards reducing bias in the translation as
much as possible. All the items on the E-RNLI were

judged by the expert panel to be relevant for measuring
community reintegration among Igbo individuals with
mobility disabilities living in the South-eastern Nigeria.
However, following the recommendations by Beaton et al.
[26], some modifications were made on some of the items
in order to ensure semantic, experiential and conceptual
equivalence of the terms and examples in Igbo environ-
ment. In item one, the term ‘living quarters’ was replaced
with ‘compound’. This in accordance with the suggestion
by Beaton et al. [26] that experiential equivalence should
be ensured between the original and target languages dur-
ing cross-cultural adaptation. In Igbo land, greater import-
ance may be attached to being able to move around the
compound than being able to move about inside the
house. In item six, ‘recreational activities’ was translated as
‘activities done for the sole aim of deriving joy’ while
‘hobby’ which was given as example of recreational activ-
ities in the E-RNLI was scrapped from the I-RNLI. The
absence of exact Igbo equivalent word for ‘recreational ac-
tivities’ necessitated the used of the best descriptive phrase
to portray what was meant by ‘recreational activities’.
‘Hobby’ was scrapped because there was no Igbo equiva-
lent word for it, and it was unanimously agreed by mem-
bers of the expert panel that “hobby” had been fully
captured in the phrase participating in ‘activities done for
the sole aim of deriving joy’. In the cross-cultural adapta-
tion guidelines provided by Beaton et al. [26], idioms,
phrases or any art of speech could be employed wherever

Fig. 5 Scree plot of items on the I-RNLI. KEY: I-RNLI = Igbo version of Reintegration to Normal Living Index

Table 6 Pattern and structural matrix for PCA with Oblimin
rotation of two-factor solution of the I-RNLI items

I-RNLI Pattern coefficient Structure coefficient Communalities

Items C1 C2 C1 C2 Initial Extraction

1 0.840 0.852 0.483 1.000 0.727

2 0.985 − 0.115 0.934 0.448 1.000 0.879

3 0.911 0.868 0.422 1.000 0.757

4 0.273 0.587 0.596 0.737 1.000 0.595

5 0.867 0.106 0.889 0.516 1.000 0.791

6 0.515 0.414 0.742 0.697 1.000 0.670

7 0.255 0.682 0.629 0.822 1.000 0.721

8 0.673 0.187 0.776 0.557 1.000 0.627

9 −0.116 0.958 0.411 0.895 1.000 0.810

10 0.882 0.435 0.855 1.000 0.733

11 0.801 0.432 0.797 1.000 0.636

Key
I-RNLI = Igbo version of the Reintegration to Normal Living Index.
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possible to relay the exact meaning of an item, construct
or variable to the targeted audience. This is also why ‘life
events’ in item eleven was replaced with an idiom which is
literally translated as ‘whatever the day brings’. The literal
meaning of ‘life events’ in Igbo Language is very awkward
and ambiguous thus necessitating the use of an idiom that
exactly captured its meaning in Igbo Language.
There were significant and excellent correlations be-

tween the participants’ total, domain and subscale scores
on the I-RNLI and their corresponding scores on the E-
RNLI, suggesting an excellent concurrent validity of the
I-RNLI. This suggests that the two versions of the RNLI
(the I-RNLI and the E-RNLI) are contextually equivalent
and that the I-RNLI is a valid questionnaire for individ-
uals with mobility disabilities in the Southeast (Igbo-
speaking) region of Nigeria. The validity coefficients in
the present study are similar to those from original and
Chinese versions of the RNLI [14, 45] on validation of
the RNLI. The lack of significant difference in the scores
on the I-RNLI and the E-RNLI indicates that the I-RNLI
was excellently translated and culturally adapted to Igbo
culture and environment. All these suggest that the I-
RNLI is a valid and an acceptable instrument for use in
assessing the level of community reintegration among
Igbo individuals with mobility disabilities in Igbo land.
This result supports the alternate hypothesis that stated
that the scores on the I-RNLI and those on the E-RNLI
would be of significant correlation when applied to Igbo
people with mobility disabilities.
The internal consistency coefficient (α = 0.84) of the I-

RNLI as measured with the Cronbach’s alpha was excel-
lent. This value is similar to those from the original and
Chinese versions of the RNLI [14, 45]. This suggests that
the items on the I-RNLI are homogenous and are all
assessing different aspects of the same construct which
is community reintegration. This supports the alternate
hypothesis that the items on the I-RNLI would show sig-
nificant internal consistency (homogeneity). However, it
should be noted that a too-high alpha value may suggest
that some items are redundant as they are testing the
same question but in a different guise [46]. Streiner [47]
recommended a maximum alpha value of 0.90. The
SEM and MDD values of I-RNLI were also established
in the present study. The MDD values reported here will
be useful in the future in helping in determining
whether an intervention study has induced any real
change in satisfaction with community reintegration
among individuals with mobility disabilities [14].
The PCA, which is intimately involved with question

of validity and is usually at the heart of the measurement
of psychological constructs [48], was used in determin-
ing the factor structure of the I-RNLI. PCA, as against
exploratory factor analysis was chosen because the scale
had already been established on an existing theory by

the original authors of the scale. The revealing of two
primary domains of the RNLI-I was consistent with pre-
vious studies on the RNLI [14, 45, 49]. However, the in-
terpretation of the components varies from those of
other previous studies. The two components in the
present study were interpreted as “instrumental activities
of daily living” (items 1–3, 5,6 and 8) and “self care, fam-
ily socialisation and presentation of self to others” (items
4, 7, 9–10) contrary to the interpretations (“daily func-
tioning” (items 1–8) and “perception of self to others”
(items 9–10)) from the original and Chinese versions of
the RNLI [14, 45]. Stark et al. [49] interpreted their com-
ponents as “social” (items 6–11) and “physical” (items
7–11). These discrepancies in factor structure across the
different studies can be adduced to some factors. The
studies varied considerably in one or more of their sam-
ple characteristics, methods of questionnaire administra-
tions, nature of the questionnaire scaling and type of
statistical analysis, which have all been reported to influ-
ence results [14, 49]. In the present study, the visual-
analogue-scale version of the RNLI was interviewer-
administered to participants with highly varied conditions
(including neurological and orthopaedics), and the validity
was assessed using the PCA. In as much as Pang et al. [14]
also used interviewer-administration, they recruited only
stroke survivors that were made to respond to the 4-point
scale version of the RNLI. They also employed the con-
firmatory factor analysis in determining their structural val-
idity. Despite the fact that Stark et al. [49] also employed
PCA in their analysis, they recruited only participants with
neurological conditions who were made to respond only to
the 10-point Likert-type scale version of the RNLI through
self-administration.
Over half (61.8%) of the individuals who participated in

this study were males. This is contrary to a previous report
[2] that more females than males experience disability. This
may not be unconnected to the fact that the present study
is institution-based rather than community-based, and
therefore might not have shown the true situations of
things. Similar to a previous American report [45], post-
polio syndrome was the highest cause of disability among
the participants in the present study. This may be highlight-
ing the disability burden of poliomyelitis. Almost half of the
participants in the present study attained only primary level
of education, and this is in line with a report by WHO [2]
that people with disabilities usually have lower academic
achievements.

Limitations
The present study is not without some limitations. It was
an institution- rather than a community-based study. Con-
sequently, individuals not attending the sampled facilities
were automatically excluded from the study. However, data
was collected in at least one tertiary health institution and
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as many as possible rehabilitation facilities from each of
the sampled States. This would have ensured some degrees
of generalisability. Exclusion of individuals who could not
understand English Language from the study might have
introduced some degrees of bias. However, the researchers
had no control over this as it was an inherent prerequisite
of the adopted guideline. The fact that this study was
restricted to only two out of the five States (with different
dialects) that made up the South-Eastern Nigeria might
have also biased the study. However, the usage of the Cen-
tral Igbo Language which is understood by every Igbo-
speaking individual was believed to have addressed this
issue. The scope of the present work is limited as it con-
centrated only on the concurrent validity and internal
consistency.

Conclusion
The Igbo-culture adapted RNLI (I-RNLI) is a valid and
reliable tool for assessing the level of community reinte-
gration among mobility-restricting individuals in Igbo
land, Southeast Nigeria. It is recommended that the E-
RNLI be adapted to other major cultures in Nigeria
(Hausa and Yoruba) and other countries, and that fur-
ther studies should be done to determine the responsive-
ness, proxy-reliability and inter-rater reliabilities and
normative data of the I-RNLI.

Abbreviations
BT1: The first back-translated version of the Reintegration to Normal Living
Index; BT2: The second back-translated version of the Reintegration to Nor-
mal Living Index; E-RNLI: English version of the Reintegration to Normal
Living Index; I-RNLI: Igbo version of the Reintegration to Normal Living Index;
MDD: Minimal detectable difference; PCA: Principal Component Analysis;
RNLI: Reintegration to Normal Living Index; SEM: Standard error of mean;
T1: First Igbo translation of the Reintegration to Normal Living Index;
T12: The synthesized or common Igbo translation of the Reintegration to
Normal Living Index; T2: Second Igbo translation of the Reintegration to
Normal Living Index

Acknowledgements
Not Applicable.

Authors’ contributions
ECO was involved in the conception, design, analysis, drafting and revision
of the manuscript. SOO was involved in data collection and literature review.
COA was involved in drafting and revision of the manuscript. IUO was
involved in drafting and revision of manuscript. POI was involved in literature
review. PUO was involved in the design of the work. IAO was involved in the
design of the work.

Funding
Self-funded.

Availability of data and materials
The datasets used and/or analysed during the current study are available
from the corresponding author on reasonable request.

Ethics approval and consent to participate
All procedures performed in studies involving human participants were in
accordance with the ethical standards of the institutional and/or national
research committee and with the 1964 Helsinki declaration and its later
amendments or comparable ethical standards. An approval to carry out the
research was obtained from the Ethics Committee of Nnamdi Azikiwe

University Teaching Hospital, Nnewi (Approval Number: NAUTH/CS/66/VOL.8/
119) before the commencement of the study. Each participant signed or
thumb-printed the consent form after the nature and objectives of the study
had been duly explained to them.

Consent for publication
All the authors agreed to publish this work in this journal.

Competing interests
The authors declare that they have no competing interests.

Author details
1Department of Medical Rehabilitation, College of Health Sciences, Nnamdi
Azikiwe University, Nnewi Campus, Anambra State 435101, Nigeria.
2Department of Physiotherapy, Nnamdi Azikiwe University Teaching Hospital,
Nnewi, Anambra State, Nigeria.

Received: 31 January 2019 Accepted: 27 June 2019

References
1. World Health Organization. (2001) International Classification of Functioning,

Disability and Health. Geneva: WHO Library Cataloguing-in-Publication Data.
http://whqlibdoc.who.int/publications/2001/9241545429.pdf. Accessed 14
Jan 2016.

2. World Health Organization. (2011). World report on disability. Malta: World
Health Organization https://www.who.int/disabilities/world_report/2011/
report.pdf. Accessed 18 January 2016.

3. United Nations procurement division (UNPD) (2005) world population
prospects: The 2004 revision. New York: UN population division. https://
population.un.org/wpp/Publications/Files/WPP2012_HIGHLIGHTS.pdf.
Accessed 2 Feb 2016.

4. American Psychological Association (2016). http://www.apa.org. Accessed 20
January 2016.

5. Courtney-Long, E. A., Carroll, D. D., Zhang, Q. C., Stevens, A. C., Griffin-Blake,
S., Armour, B. S., & Campbell, V. A. (2015). Prevalence of disability and
disability type among adults —United States, 2013. Morbidity Mortality
Weekly Report, 64(29), 777–783.

6. Altman, B., & Bernstein, A. (2008). Disability and health in the United States,
2001–2005. Hyattsville, MD: National Center for Health Statistics.

7. University Administration and Services, University of Oxford Physical
Disabilities and Mobility Impairments. http://www.admin.ox.ac.uk/media/
global/wwwadminoxacuk/localsites/aad/documents/swssbulletin/Physical_
Disabilities_and_Mobility_Impairments.pdf. Accessed 20 Jan 2018.

8. Vasudevan, V. (2016). An exploration of how people with mobility
disabilities rate community barriers to physical activity. Cal J Health Promot,
14(1), 37–43.

9. Salzer, M. S. (2006). Psychiatric Rehabilitation Practice: A CPRP Preparation and
Skills Workbook. Columbia, Introduction. Columbia, MD: United States
Psychiatric Rehabilitation Association.

10. McColl, M. A., Davies, D., & Carlson, P. (2001). The community integration
measure: Development and preliminary validation. Arch Phys Med Rehabil,
82(4), 429–434.

11. Bhogal, S. K., Teasell, R. W., Foley, N. C., & Speechley, M. R. (2003).
Community reintegration after stroke. Top Stroke Rehabil, 10, 107–129.

12. Marco, Y. C. P., Janice, J. E., & William, C. M. (2007). Determinants of
satisfaction with community reintegration in older adults with chronic
stroke: Role of balance self-efficacy. Phys Ther, 87(3), 282–291.

13. Griffen, J. A., Hanks, R. A., & Meachen, S. (2010). The reliability and validity of
the community integration measure in persons with traumatic brain injury.
Rehabil Psychol, 55(3), 292–297.

14. Pang, M. Y. C., Lau, R. W. K., Yeung, P. K. C., Liao, L., & Chung, R. C. K. (2011).
Development and validation of the Chinese version of the reintegration to
normal living index for use with stroke patients. J Rehabil Med, 43, 243–250.

15. Corrigan, J., & Borgner, J. (2008). Neighbourhood characteristics and
outcomes after traumatic brain injury. Arch Phys Med Rehabil, 89, 912–921.

16. Gitter, A., Bosker, G., & DeLisa, J. A. (2005). Physical medicine and rehabilitation:
Principles and practice. Physical medicine and rehabilitation: Principles and
practice, JA DeLisa (pp. 1326–1354). Philadelphia: Lippincott Williams & Wilkins.

Okoye et al. Journal of Patient-Reported Outcomes            (2019) 3:40 Page 12 of 13

http://whqlibdoc.who.int/publications/2001/9241545429.pdf
https://www.who.int/disabilities/world_report/2011/report.pdf
https://www.who.int/disabilities/world_report/2011/report.pdf
https://population.un.org/wpp/Publications/Files/WPP2012_HIGHLIGHTS.pdf
https://population.un.org/wpp/Publications/Files/WPP2012_HIGHLIGHTS.pdf
http://www.apa.org
http://www.admin.ox.ac.uk/media/global/wwwadminoxacuk/localsites/aad/documents/swssbulletin/Physical_Disabilities_and_Mobility_Impairments.pdf
http://www.admin.ox.ac.uk/media/global/wwwadminoxacuk/localsites/aad/documents/swssbulletin/Physical_Disabilities_and_Mobility_Impairments.pdf
http://www.admin.ox.ac.uk/media/global/wwwadminoxacuk/localsites/aad/documents/swssbulletin/Physical_Disabilities_and_Mobility_Impairments.pdf


17. Sander, A. M., Clark, A., & Pappadis, M. (2010). What is community
integration anyway? Defining meaning following traumatic brain injury. J
Head Trauma Rehabil, 25(2), 121–127.

18. Bouffioulx, E., Arnould, C., & Thonnard, J. (2011). Satisfaction with activity and
participation and its relationships with body functions, activities, or
environmental factors in stroke patients. Arch Phys Med Rehabil, 92, 1404–1410.

19. Stumbo, N. J., Wilder, A., Zahl, M., DeVries, D., Pegg, S., Greenwood, J., &
Ross, J. (2015). Community integration; showcasing evidence for therapeutic
recreation services. Ther Recreat J, 44(1), 35–60.

20. Wood-Dauphinee, S. L., Opzoomer, A., Williams, J. I., Merchand, B., & Spitzer,
W. O. (1988). Assessment of global function: The reintegration to Normal
living index. Arch Phys Med Rehabil, 69, 583–590.

21. Bedell, G. (2004). Developing a follow-up survey focused on participation of
children and youth with acquired brain injuries after inpatient rehabilitation.
NeuroRehabilitation, 19, 191–205.

22. Whiteneck, G. G., Charlifue, S. W., Gerhart, K. A., Overholser, J. D., &
Richardson, G. N. (1992). Quantifying handicap: A new measure of long-
term rehabilitation outcomes. Arch Phys Med Rehabil, 73(6), 519–526.

23. Gandek, B., Sinclair, S. J., Jette, A. M., & Ware, J. E. (2007). Development and
initial psychometric evaluation of the participation measure for post-acute
care (PM-PAC). Am J Phys Med Rehabil, 86(1), 57–71.

24. Trigg, R., Wood, V. A., & Hewer, R. L. (1999). Social reintegration after stroke:
The first stages in the development of the subjective index of physical and
social outcome (SIPSO). Clin Rehabil, 13(4), 341–353.

25. Kersten, P., George, S., Low, J., Ashburn, A., & McLellah, L. (2004). The
subjective index of physical and social outcome: Its usefulness in a younger
stroke population. Int J Rehabil Res, 27(1), 59–63.

26. Beaton, D. E., Bombardier, C., & Guillemin, F. (2000). Guidelines for the process
of cross-cultural adaptation of self reports measures. Spine, 25(24), 3186–3191.

27. Akinpelu, A. O., Odole, A. C., Adegoke, B. O. A., & Adeniyi, A. F. (2007).
Development and initial validation of the Ibadan knee/hip osteoarthritis
outcome measure. SAJPA, 63(2), 3–8.

28. Maleka MED. 2010. The Development of an Outcome Measure to Assess
Community Reintegration After Stroke for Patients Living in Poor
Socioeconomic Urban and Rural Areas of South Africa. Dissertation,
University of Witswatersrand, South Africa. http://wiredspace.wits.ac.za/
xmlui/bitstream/handle/10539/10661/Douglas%20Thesis%20291010.pdf
?sequence=1&isAllowed=y. Accessed May 20, 2018.

29. Okoye, E. C., Odole, A. C., Odunaiya, N. A., Akosile, C. O., & Akinpelu, A. O.
(2016). Crosscultural adaptation and validation of the Maleka stroke
community reintegration measure among Igbo stroke survivors. Int J Health
Sci Res, 6(1), 254–263.

30. Oyeyemi, A. L., Oyeyemi, A. Y., Adegoke, B. O., Fatima, O. O., Aliyu, H. N.,
Aliyu, S. U., & Rufai, A. A. (2011). The short international physical activity
questionnaire: Cross cultural adaptation, validation and reliability of the
Hausa language version in Nigeria. BMC Med Res Methodol, 11, 156.

31. Obembe, A. O., Mapayi, B., Johnson, O., Agunbiade, T., & Emechete, A.
(2013). Community reintegration in stroke survivors: Relationship with motor
function and depression. HKPJ, 31, 69–74.

32. Obembe, A. O., Johnson, O. E., & Fasuyi, T. F. (2010). Community
reintegration among stroke survivors in Osun, southwestern Nigeria. Afr J
Neurol Sci, 29(1), 9–16.

33. Okoye, E. C., Obi, G. C., Akosile, C. O., Umunnah, J. O., Nwankwo, M. J., &
Obiora, L. O. (2016). Community integration of people living with epilepsy
in a Nigerian population. Epilepsy Res, 128, 21–26.

34. Akosile, C. O., Nworah, C. C., Okoye, E. C., Adegoke, B. O. A., Umunnah, J. O.,
& Fabunmi, A. A. (2016). Community reintegration and related factors in a
Nigerian stroke sample. Afr Health Sci, 16(3), 772–780.

35. Laurie B. (2007). Language, arts and culture. The linguistics students handbook.
Edinburgh. https://elearn.univ-ouargla.dz/2013-2014/courses/0608/document/
TheLinguisticsStudent_sHandbook.pdf?cidReq=0608. Accessed 29 January 2016.

36. Korner-Bitensky, N., Roy, M., Teasell, R., Kloda, L., Storr, C., Asserat-Pasin, L., &
Menon, A. (2008). A stroke rehabilitation intervention website for clinicians
and families. J Rehabil Med, 22(4), 281–299.

37. Daneski, K., Coshall, C., Tilling, K., & Wolfe, C. D. A. (2003). Reliability and
validity of a postal version of the reintegration to Normal living index
modified for use with stroke patients. Clin Rehabil, 17, 835–839.

38. De Boer, A. G. E. M., Van Lanschot, J. J. B., Stalmeier, P. F. M., Van Sandick, J.
W., Hulscher, J. B., De Haes, J. C. J. M., & Sprangers, M. A. G. (2004). Is a
single-item visual analogue scale as valid, reliable and responsive as multi-
item scales in measuring quality of life? Qual Life Res, 13(2), 311–320.

39. May, L. A., & Warren, S. (2002). Measuring quality of life of persons with spinal
cord injury: External and structural validity. Spinal Cord, 40(7), 341–350.

40. Wolf TJ, Baum CM, Lee D, Hammel J (2016). The development of the
Improving Participation after Stroke Self-Management Program (IPASS): An
exploratory randomized clinical study. Topics in stroke rehabilitation 6;23(4):
284–292.

41. Faul, F., Erdfelder, E., Lang, A. G., & Buchner, A. (2007). G* power 3: A flexible
statistical power analysis program for the social, behavioural, and
biomedical sciences. Behav Res Methods, 39(2), 175–191.

42. Kaiser, H. F. (1970). The varimax criterion for analytic rotation in factor
analysis. Psychometrika, 23, 187–200.

43. Barlett, M. S. (1954). A note on the multiplying factors for various chi square
approximation. J R Stat Soc, 16(Series B), 296–298.

44. Cattell, R. B. (1966). The scree test for number of factors. Multivariate Behav
Res, 1, 245–276.

45. Wood-Dauphinee, S., & Williams, J. I. (1987). Reintegration to normal living
as a proxy to quality of life. J Clin Epidemiol, 40(6), 491–499.

46. Tavakol, M., & Dennick, R. (2011). Making sense of Cronbach’s alpha. Int J
Med Educ, 2, 53–55.

47. Streiner, D. (2003). Starting at the beginning: An introduction to coefficient
alpha and internal consistency. J Pers Assess, 80, 99–103.

48. Odole, A. C., Odunaiya, N. A., Mbaike, C. F., Ibikunle, P. O., Akinseloyin, A. A.,
& Olaseinde, O. R. (2016). Nigerian (Yoruba) version of disabilities of the arm,
shoulder and hand questionnaire (DASH-Y): Cross-cultural adaptation and
initial validation. Hand Ther, 21(4), 140–150.

49. Stark, S. L., Edwards, D. F., & Hollingsworth, H. (2005). Gray DB (2005) validation
of the reintegration to Normal living index in a population of community-
dwelling people with mobility limitations. Arch Phys Med Rehabil, 86, 344–345.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Okoye et al. Journal of Patient-Reported Outcomes            (2019) 3:40 Page 13 of 13

http://wiredspace.wits.ac.za/xmlui/bitstream/handle/10539/10661/Douglas%20Thesis%20291010.pdf
http://wiredspace.wits.ac.za/xmlui/bitstream/handle/10539/10661/Douglas%20Thesis%20291010.pdf
https://elearn.univ-ouargla.dz/2013-2014/courses/0608/document/TheLinguisticsStudent_sHandbook.pdf?cidReq=0608
https://elearn.univ-ouargla.dz/2013-2014/courses/0608/document/TheLinguisticsStudent_sHandbook.pdf?cidReq=0608

	Abstract
	Background
	Results
	Conclusion

	Background
	Methods
	Instruments for data collection
	The RNLI

	Cross-cultural adaptation and validation of the RNLI
	Phase 1 -- translation phase
	Phase 2 -- adaptation phase
	Phase 3 -- validation phase

	Data analysis

	Results
	Cross-cultural adaptation process of the RNLI into Igbo culture and environment
	Validation of the Igbo version of the RNLI
	Concurrent validity of the Igbo version of the RNLI
	Reliability analysis
	Structural validity of the Igbo version of the RNLI
	Part 1 (PCA)
	Part 2 (Oblimin rotation of two-factor solution


	Discussion
	Limitations

	Conclusion
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

