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Abstract

Background: Knowledge is scarce about the impact of stroke in Uganda, and culturally adapted, psychometrically tested
patient-reported outcome measures are lacking. The Stroke Impact Scale 3.0 is recommended, but it has not been culturally
adapted and validated in Uganda.

Objective: To culturally adapt and determine the psychometric properties of the Stroke Impact Scale 3.0 in the Ugandan
context on a small scale.

Method: The Stroke Impact Scale 3.0 was culturally adapted to form Stroke Impact Scale 3.0 Uganda (in English) by involving
25 participants in three different expert committees. Subsequently, Stroke Impact Scale 3.0 Uganda from English to Luganda
language was done in accordance with guidelines. The first language in Uganda is English and Luganda is the main spoken
language in Kampala city and its surroundings. Translation of Stroke Impact Scale 3.0 Uganda (both in English and Luganda) was
then tested psychometrically by applying a Rasch model on data collected from 95 participants with stroke.

Results: Overall, 10 of 59 (17%) items in the eight domains of the Stroke Impact Scale 3.0 were culturally adapted. The
majority were 6 of 10 items in the domain Activities of Daily Living, 2 of 9 items in the domain Mobility, and 2 of 5 items
in the domain Hand function. Only in two domains, all items demonstrated acceptable goodness of fit to the Rasch model.
There were also more than 5% person misfits in the domains Participation and Emotion, while the Communication, Mobility,
and Hand function domains had the lowest proportions of person misfits. The reliability coefficient was equal or larger than
0.90 in all domains except the Emotion domain, which was below the set criterion of 0.80 (0.75).

Conclusion: The cultural adaptation and translation of Stroke Impact Scale 3.0 Uganda provides initial evidence of validity
of the Stroke Impact Scale 3.0 when used in this context. The results provide support for several aspects of validity and
precision but also point out issues for further adaptation and improvement of the Stroke Impact Scale.
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receive their initial care in the neurology department, but
how they live their lives with disabilities after discharge
from the hospital is still unexplored. Uganda faces rehabili-
tation challenges due to inadequate number of professionals,
poor infrastructure, and limited resources to adequately
reduce the burden of stroke. To the best of our knowledge,
there is no published data on patient-reported outcome meas-
ures of people with stroke in Uganda. Thus, there is lack of
knowledge about the rehabilitation needs of persons with
stroke or the caregiver burden. However, in order to explore,
evaluate, and improve the situation for people with stroke in
Uganda, a valid measure for the context is required.

The first language in Uganda is English, but in order to
involve the non-English-speaking stroke population, it is
also necessary to have valid measurements translated into
the most widespread tribal language in Uganda, which is
called Luganda. Presently, there is lack of culturally adapted,
psychometrically tested patient-reported outcome measures
for Uganda and other Sub-Saharan African countries. Even if
there is no consensus on the exact processes to translate and
adapt an instrument for use in an another cultural setting,
there is agreement that it is incorrect to just solely translate
the instrument for direct use.’

The Stroke Impact Scale (SIS) is a comprehensive patient-
reported outcome measure that incorporates meaningful dimen-
sions of functioning and health-related quality of life into one
self-report questionnaire.” The SIS measures the perceived
impact of stroke and includes 59 items in eight different domains:
Strength, Hand function, Activities of daily living (ADL)/
Instrumental activities of daily living (IADL), Mobility,
Communication, Emotion, Memory and thinking, and
Participation. Each aggregated SIS domain score ranges from 0
to 100, with a higher score corresponding to lower perceived
impact of stroke. The SIS has demonstrated evidence of validity
and reliability,'? has fewer ceiling and floor effects, is sensitive to
change, and captures major dimensions of the health-related
quality of life of persons with stroke compared to the commonly
used measures such as the Barthel index and the Short Form-36.°
Although SIS 2.0 has been translated into 14 cross-cultural and
valid language versions,!! just one study of SIS 3.0 has been
found that investigated its use and validity in Sub-Saharan Africa
specifically from Nigeria.”? An evaluation of SIS 3.0 that has
been culturally adapted to the Ugandan context and psychomet-
rically tested would provide an important clinical tool for gain-
ing information regarding people with stroke perceived impact
of stroke in Uganda and Sub-Saharan Africa. The aims of this
study were to culturally adapt the SIS 3.0, translate the SIS 3.0
Uganda version into Luganda, and determine the psychometric
properties for each domain scale of the culturally adapted SIS
3.0 Uganda (in English and Luganda) on a small scale.

Specific research questions

e What changes may be needed to culturally adapt items
in the original SIS 3.0 to be used in the Ugandan
context?

e What are the rating scale properties in the SIS 3.0
Uganda version?

e Do the item responses demonstrate evidence of inter-
nal scale validity and unidimensionality of the SIS 3.0
Uganda version?

e Do the participants’ responses demonstrate evidence
of person response validity in the SIS 3.0 Uganda
version?

e Do the items in the SIS 3.0 Uganda version demon-
strate stability in relation to sociodemographic factors
(differential item functioning (DIF))?

e Do the items in the SIS 3.0 Uganda version in a reli-
able way separate participants into different levels of
impact of stroke?

Methods

This study was a cross-cultural adaptation and validation of
the SIS 3.0 to the Ugandan context after permission from the
Mapi Research Trust. To meet the aims of the study, three
logical phases were performed, each including several dif-
ferent steps. Phase 1 was the process of cultural adaptation of
the original SIS 3.0 to the SIS 3.0 Uganda version (in
English). In phase 2, the translation of the culturally adapted
SIS 3.0 Uganda from English to Luganda was performed.
Thereafter, the psychometric properties of the new SIS 3.0
instrument needed to be assessed. Thus, in phase 3, a psy-
chometric evaluation was performed involving the SIS 3.0
Uganda (both in English and Luganda) using a Rasch
model.!314 The study was approved by the Uganda National
Council for Science and Technology (UNCST) with the
approval number of HS 703 and Mulago Hospital Research
and Ethics Committee.

Study participants

In phase I. In order to achieve cross-cultural equivalence, 25
participants in three different expert committees were
involved, representing a variety of people who were likely to
use the instrument.'> A total of 15 occupational therapy stu-
dents, 4 teachers from the Occupational Therapy School, at
Institute of Allied Health and Management Sciences
(UIAHMS)-Mulago in Uganda, and 6 senior occupational
therapists (OTs) working at Mulago National Referral Hos-
pital were involved. Among the 15 students, 3 were females,
12 were males, and their ages ranged from 22 to 24 years.
The four OT teachers were all males with ages ranging from
39 to 43 years. Of the six senior OTs, one was female and
five were males, with ages ranging from 35 to 42 years. All
senior OTs had experience of working with patients with dis-
abilities in both hospitals and community settings.

In phase 2. The translation process was performed by two
authorized translators at Makerere University, Institute of
Languages from English into Luganda, one had a background
in medicine and the other with no medical background.
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Thereafter, two additional translators translated the SIS 3.0 in
Luganda back to English. A review of the translation was
completed by 19 Luganda-speaking OTs attending the first
Uganda Association of Occupational Therapy (UAOT)
National Conference. As the final step in this phase, five per-
sons with stroke tested the instrument.

In phase 3. The psychometric testing of the culturally adapted
SIS 3.0 Uganda (in English and Luganda) was performed in
a cross-sectional study with 95 persons with stroke in Kam-
pala city and its surroundings. We aimed to include 100 par-
ticipants, as that sample size generates relatively stable item
difficulty calibrations.!® Eligible criteria for inclusion were
people diagnosed with stroke attending rehabilitation ser-
vices at various rehabilitation units in Kampala or receiving
rehabilitation at home. Stroke was defined as “a focal neuro-
logic deficit of sudden onset that lasted at least 24 hours, with
no known alternative to a vascular cause.”!” The diagnosis of
stroke was confirmed either by radiologic findings on brain
computerized tomography (CT) or by clinical examination.
The Scandinavian Stroke Scale (SSS) was used to describe
the severity of stroke in three categories: mild (45-58), mod-
erate (30—44), and severe (0-29).1%1° The exclusion criteria
were (1) presence of psychiatric diagnosis and symptoms
identifiable in the medical notes, (2) inability to understand
instructions in English or Luganda, (3) living outside Kam-
pala and surrounding areas, and (4) >75 years of age.

Procedure

Phase I. The first step in this phase was to explore if there
were some relationships between the instrument and the
underlying concepts in the original version of SIS and the
target setting in Uganda.?’ This cultural adaptation process
of the SIS 3.0 (in English) involved three expert committees
who critically analyzed each domain in the instrument, item
by item. Through the committees, the authors sought to cap-
ture the experiences of daily life (experiential equivalence).!s
J.TK. and S.G. facilitated the committees’ item-by-item
analyses by looking at the conceptual meaning, experiential
equivalence, and semantic (do the words mean the same
thing?) and idiomatic (word that are difficult to translate
might need an item with a similar meaning) connotations.!
The discussion in each committee was written down, and
field notes were made by the researchers. A conceptual
equivalence was sought in cases where a word was consid-
ered to have a different conceptual meaning in different
cultures.

Phase 2. The adaptation and translation of the SIS 3.0 fol-
lowed a forward—backward translation procedure.'*!5 After
translation of SIS 3.0 Uganda into Luganda, J.T.K. distrib-
uted the instrument to the 19 Luganda-speaking OTs where
they critically reviewed the instrument in order to make
comments on spelling and comprehension. J.T.K. facilitated
the review, and comments were collected through field notes.

J.TK. interviewed five persons with stroke to evaluate
whether the items had similar meaning for each person and
whether the items were difficult, confusing, or unclear to
understand.?2! J.T.K. took field notes of the interviews and
discussed the findings with S.G.

Phase 3. The culturally adapted SIS 3.0 Uganda (in English
and Luganda) was administered during face-to-face inter-
views with persons with stroke by J.T.K. and three trained
research assistants in two intervals of data collection between
March 2011-December 2011 and August 2014—March 2015.
Data were collected at four sites: Mulago National Referral
Hospital neurology ward, Mulago Hospital physiotherapy
department, Stroke Rehabilitation Centre in Kampala, and
homes of people with stroke. J.T.K. made the appointment
with the rehabilitation professionals using Facebook, email,
or mobile phone. All persons with stroke who were approached
agreed to participate in the study by signing the consent form
themselves and, those who were not able, authorized the car-
egivers to sign on their behalf. However, most of the partici-
pants identified during their stay at the acute ward and had
agreed to participate in the study could not be reached after
3 months since some of them had died and others went back
to far home districts.

Data analysis

Phase I. A descriptive summary of notes generated from
each expert committee discussion about the original SIS 3.0
was analyzed by J.T.K. and S.G. Consistent and important
comments, regarding conceptual, experiential, semantic, and
idiomatic equivalence that appeared in at least two groups,
were adopted in the SIS 3.0 Uganda.

Phase 2. The report produced by the translators was dis-
cussed by J.T.K., and S.G. Notes from both translators and
the Luganda-speaking OTs were analyzed by J.T.K. The
important components of the notes included, semantic, expe-
riential, idiomatic, and grammatical use of words!'*!5 plus
correction of spelling errors in the Luganda-translated SIS
3.0. The findings from the five persons with stroke who had
tested the SIS 3.0 Uganda in Luganda were discussed by
J.TK. and S.G. in order to ensure the cultural relevance by
making sure that the expressions were clear to the respond-
ents and the researchers.

J.T.K. produced a report about the process of instrument
adaptation and translation, and both the reports and the trans-
lated instrument were submitted to the original instrument
developers Mapi Research Trust for approval. The Mapi
Research Trust User Agreement (#15L1017M) was signed
(26 March 2012).

Phase 3. Descriptive statistics were used to depict the study
sample concerning stroke severity, age, and gender. A Rasch
model was chosen to evaluate the psychometric characteris-
tics of the adapted and translated SIS 3.0 Uganda by domain
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using the WINSTEPS software program (version 3.69.1.16).22
Rasch models are currently preferred in the development and
validation of clinical measurement scales in rehabilitation.!3
The Rasch analysis converts the raw item scores from a test
or questionnaire into equal interval measures. Furthermore,
the outputs from a Rasch analysis can be used to examine
whether items from a scale measure a unidimensional con-
struct, which is viewed as crucial in measurement statistics.??
In this study, we followed an earlier described analytical pro-
cess model, which has been described in more detail else-
where.2*25 Initially, in order for the assessment to meet the
essential criteria for a measurement scale, the average meas-
ures by each category must advance monotonically for each
set of observations?® and the outfit mean square (MnSq) val-
ues for each step category should also be less than 2.0.26
Internal scale validity and person response validity in the
dataset were then investigated using the item and person
goodness-of-fit statistics and infit MnSq values >1.4 logits
associated with standardized z= 2.0 values?’ as criteria for
not demonstrating acceptable goodness of fit. It is generally
acceptable if 5% of the items and persons by chance do not
demonstrate acceptable goodness of fit.28
The scale validity was further evaluated using a principal
component analysis (PCA) of the residuals.?® The criteria for
variance explained in each of the domains were set to 60%.
Stability of the item response patterns in relation to SIS
3.0 Uganda language version, age, gender, level of educa-
tion, civil status, side of the affected body, and previous
work status (e.g. if an item is relatively similar in challenge
for male and female participants) were also evaluated. As
items that are functioning differently (being more/less chal-
lenging) for certain subgroups can be a threat to validity, a
series of differential item function (DIF) analyses were per-
formed using Mantel-Haenszel for polytomous measure in
the WINSTEPS program at a level of significance (p<0.01).2°
Finally, the separation indices are estimates to evaluate
whether a test in a reliable manner generates precise indi-
vidual measures that can be differentiated from one another.3
A criterion for the person-separation reliability index was set
to being equal to or greater than 1.5. The domain could then
clinically separate the sample into at least two different strata
(higher and lower levels of perceived impact of stroke).30
The WINSTEPS program also computes an equivalent
measure of Cronbach’s alpha, which indicates the reliability
of the scale. We set a criterion that the reliability coefficient
should exceed 0.80.

Results

Cultural adaptation of the SIS 3.0

The various expert committees, comprising people with dif-
ferent levels of professional experience, were organized
separately, but they all pointed out similar items that required
adaptation, and this strengthened the content validity and
reliability of the adapted instrument.

The domains of Strength, Memory and thinking, Emotion,
and Communication all had word expressions that were con-
ceptually, semantically, idiomatically, and experientially rel-
evant in the Ugandan context. However, some items in the
SIS domains of Participation, Mobility, Hand function, and
ADL/IADL had to be altered in order to have relevant mean-
ings in the Ugandan context. Items in the ADL/IADL domain
were altered, “clip your toe nails” to “cut your toe nails.” The
item “cut your food with a knife and fork” was altered to
“feed yourself with a hand fork/spoon.” In the item “get to the
toilet on time,” the word latrine was added because some peo-
ple use latrines. The item “Go shopping” was altered to “buy
items from the shop” because people go to small shops to buy
one specific item at a time in a day. The examples given for
“heavy household chores” were changed from vacuum clean-
ing, laundry, and yard work to sweeping, washing, and clean-
ing the compound. In Uganda, a negligible number of people
use vacuum cleaners and washing machines, and people refer
to a yard as a compound. In the domain Mobility, the item
“walk a block” was changed to “walk 100 meters” because
there are no standard blocks in Uganda. “Climb one flight of
stairs” was changed to “climb a staircase once.” In the domain
Hand function, an example of carrying heavy objects such as
“bag of groceries” was altered to a “5 litre Jerry can of water”
because people commonly carry water containers in their
daily activities. The item “turn door knob*“ was altered to
“turn door handle* and the item “pick up a dime” was changed
to “pick up a coin.” The statement “door handle” and the
word “coin” are just semantics commonly used in daily life.
Overall, 10 of 59 (17%) items in the eight domains needed to
be culturally adapted in the original SIS 3.0 to be used in the
Ugandan context. The majority were 6 of 10 items in the
domain ADL/IADL, 2 of 9 items in the domain Mobility, and
2 of 5 items in the domain Hand function.

The translation process

The translators indicated that not all words in English had
directly translatable equivalent words in Luganda, and occa-
sionally, expressions in English were used to translate to
Luganda. Such words/terms as emotion, feeling nervous, and
concentration did not have translatable equivalences.
Instead, expressions in Luganda were used as a substitute for
one specific word. The report of the 19 OTs attending the
UAOT conference indicated that the translation was done
properly and they had nothing to add, substitute, or remove.
The data collected from the five persons with stroke who
tested the SIS 3.0 Uganda in Luganda found that the instru-
ment was culturally relevant to them, and no additional mod-
ification of the instrument was needed to fit the target
sample.

Psychometric evaluation

A total of 95 participants completed the SIS questionnaire (in
English, n=41, and in Luganda, n=>54), and the data were
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Table 1. Demographics of the participants from Uganda with
stroke (n=95).

Variable n=95 (%)
Age (years; 52.4, 14.5,
mean, SD, range) 16-75
Gender Male 42 (44)
Female 53 (56)
Civil status Married 54 (57)
Single 39 (41)
No data 02 (02)
Born in Uganda Yes 92 (97)
No 03 (03)
SIS version used English 41 (43)
Luganda 54 (57)
Education level No education 05 (5)
Elementary school 63 (66)
High school and above 21 (22)
No data 06 (06)
Occupational Employed 62 (65)
status before Occasional work 29 (31)
stroke No data 04 (04)
Type of stroke Ischemic 49 (52)
Hemorrhagic 04 (04)
No data 42 (44)
Localization of Right hemisphere 52 (55)
stroke Left hemisphere 43 (45)
SIS language English 51 (54)
version used Luganda 44 (46)
Time after 3—6 months 24 (25)
stroke 6 months—|2years 48 (51)
|-2years 23 (24)
Stroke severity Mild (SSS=45-58) 36 (38)
Moderate (SSS=29—44) 39 (41)
Severe (SSS=0-29) 20 (21)

SSS: Scandinavian Stroke Scale; SD: standard deviation.

subsequently included in the Rasch analysis. Table 1 sum-
marizes the baseline characteristics of the sample including
gender, level of education, marital status, side of the body
affected, and work status. The mean age of the persons with
stroke was 52 years, and the majority of them (75%) had had
an ischemic type of stroke, and 41% had moderate stroke
according to SSS. Table 2 shows the aggregated domain
scores of the SIS 3.0 for the sample. Table 3 summarizes the
results of the rating scale properties, item and person valid-
ity, PCA, DIF and reliability, and person separation.

Rating scale properties. The average measures of the SIS 3.0
Uganda version demonstrated monotonicity advancement up
the rating scale, and only one of the scale categories demon-
strated outfit MnSq values exceeding 2.0.

Internal scale validity and unidimensionality. Only in the
domains of Strength and Memory and thinking, all items
demonstrated acceptable goodness of fit. The remaining six

domains had at least one item that did not show acceptable
goodness-of-fit statistics. So, the range of item misfit was
from 77.8% to 100% across domains. In total, 8 items out of
all 59 items (13.6%) in the SIS 3.0 demonstrated misfit to the
Rasch model. After deletion of the misfitting items from the
domains, the results of PCA were acceptable for the domains
Strength, Memory and thinking, Communication, Participa-
tion, Mobility, Hand function, and ADL/IADL, further sup-
porting unidimensionality within these domains. However,
for the domain Emotion, only 51.5% of the total variance
within the sample was explained by the first dimension; thus,
the unidimensionality of this domain was questionable.

Person response validity. There were more than 5% person
misfit in the domain Participation and Emotion while Com-
munication, Mobility, and Hand function domain had the
lowest proportions of person misfits.

DIF. There were no items demonstrating DIF between SIS
Uganda version using the English or Luganda languages
across the domains. There were also no significant uniform
DIF in six of eight domains in relation to the six person
demographic factors: age, gender, level of education, civil
status, side of the affected body, and previous work status.
The domains that demonstrated significant DIF were the
ADL/IADL domain where one item “dress the top part of
your body” demonstrated a significant uniform DIF in rela-
tion to the body side affected, and another item “limited in
social activities” in the domain Participation demonstrated
uniform DIF with marital status.

Separation and reliability. The person-separation index in the
SIS 3.0 Uganda five domains of Strength, ADL/IADL,
Mobility, Hand function, and Participation were all above
1.5 indicating that they could separate the sample into two or
more groups. The domain Emotion had the lowest person-
separation index of 1.43; therefore, it was not able to sepa-
rate the sample into more than one group, thus indicating that
it is not functioning as a measurement scale in this sample.
The reliability coefficient was equal or larger than 0.90 in all
domains except the Emotion domain, which was below the
set criterion of 0.80 (0.75).

Table 4 provides the details of the individual item diffi-
culty calibrations (ranged from easier to more challenging
items) in Strength (la—d), Memory and thinking (2a—g),
Emotion (3a—i), Communication (4a—g), ADL/IADL (5a—j),
Mobility (6a—j), Hand function (7a—e), and Participation
(8a—h). The item difficulty calibrations, item standard error
(SE), infit MnSq, and Z statistics per SIS domain are pre-
sented from the Ugandan sample with stroke (n=95).

Discussion

This study is the first to present a culturally adapted, trans-
lated, and psychometrically tested version of the SIS 3.0 for
use in Uganda. Context relevant adaptations to some SIS
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Table 2. The SIS 3.0, aggregated domain scores and self-rated recovery.

Domain Range, minimum-— Mean SD Median IQR
maximum

Physical strength 0-100 429 28.1 375 40.4

Memory and thinking 10.7-100 83.8 20.6 92.9 90.9

Emotion 0-100 62.2 16.7 63.9 62.9

Communication 0-100 81.7 254 92.9 91.3

ADL 17.5-100 55.8 23.8 50.0 52.9

Mobility 5.6-100 58.3 28.4 63.9 60.6

Hand function 0-100 29.1 36.2 10.0 15.9

Participation 4.6-91 354 21.3 29.6 314

Recovery 20.0-90.0 59 16.0 60.0 57.5

SD: standard deviation; IQR: interquartile range; ADL: activities of daily living.

Table 3. Psychometric properties of the domains of Uganda SIS 3.0 version among persons with stroke (n=95).

Standard criteria Physical Memory and Emotion =~ Communication ADL Mobility Hand Participation

thinking function

Number of items 4 7 9 7 10 9 5 8

Rating scale functioning ~ Acceptable Acceptable Acceptable Acceptable Acceptable Not acceptable* Acceptable Acceptable

Item goodness of fit, n 4 (100) 7 (100) 7 (77.8) 6 (80)c 8 (80)¢ 8 (88.8)¢ 4 (80)f 7 (87.5)¢

(%)

Person goodness of fit, 4 (4.2) 4 (4.2) 8 (8.4) I (1.1) 4 (4.2) 1 (1.1) I (1.1) 6

n (%)

Min score, n (%) 7 (7.4) None None 2 (2.1) None None 6 (6.3) 9 (10.5)

Maximum scores, n (%) 6 (6.3) 29 (30.5) None 39 (41.1) 5(5.3) 8 (8.45) 43 (453) 5(5.3)

Principal component 79.3 64.4 51.5 65.5 79.6 82.9 75.2 66.3

analysis (PCA): variance

explained by measure (%)

Differential item No DIF No DIF No DIF No DIF Yes! No DIF No DIF Yesi

functioning (DIF)"

Person-separation index 2.72 1.90 1.43 1.83 2.76 3.96 2.30 2.38

Scale reliability 0.94 091 0.75 0.93 0.90 0.95 0.96 0.95

(Cronbach’s alpha)

ADL: activities of daily living; SIS: Stroke Impact Scale.

2Category 3 higher than expected outfit: 2.70.

bSIS3h and SIS3i demonstrated misfit.

SIS4g demonstrated misfit.

dSIS5a and SIS5f demonstrated misfit.

eSIS6a demonstrated misfit.

fSIS7a demonstrated misfit.

&5IS8a demonstrated misfit.

"Mantel-Haenszel statistics p <0.01, measure used to determine DIF.

iltem SIS5b demonstrates DIF by body side affected: left hemisphere: 44.25, right hemisphere: 51.39.
iltem SIS8b demonstrates DIF by marriage variable: single: 51.18, married: 47.1 1.

items were incorporated in the SIS 3.0 Uganda versions, and
translation that aimed at conceptual, experiential, semantic,
and idiomatic equivalence seemed to have been achieved.
The results provide support for several aspects of validity
and precision but also point out issues for further adaptation
and improvement of the SIS. The study may also provide
important information about various consequences of stroke
for the Ugandan population, as described in Tables 2 and 4.
Taken together, the study indicates that the SIS 3.0
Uganda is overall a suitable instrument to evaluate the impact

of stroke in an urban and semi-urban stroke population in
Uganda, given that actions are undertaken to minimize the
impact of the items demonstrating misfit and DIF.
Furthermore, the Emotion domain aggregated measures
should be treated with caution, as they may not be precise
enough to detect differences in subgroups. The largest
impacts of stroke in this sample were found in the domains
Hand function and Participation, whereas the domains
Memory and Communication were least impacted (shown in
Table 2). This probably meant that participants in this sample
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Table 4. Item difficulty calibrations, item standard error (SE), and infit MnSq statistics per SIS domain from the Ugandan sample with
stroke (n=95).
Domain ltem Item Standard Infit Infit Z
difficulty error (SE) MnSq
Physical strength
Less challenging I c leg most affected 32.58 2.18 0.89 -0.69
I d foot/ankle most affected 41.07 2.16 1.10 0.67
la arm most affected 59.71 2.19 0.85 -0.97
More challenging Ib hand most affected 66.64 2.26 1.09 0.61
Memory and thinking
Less challenging 2c remember to do things 42.26 2.09 0.85 -0.61
2d remember the day of the week 4551 1.95 1.08 0.44
2b remember events of yesterday 47.70 1.88 1.02 0.17
2a remember things told 47.70 1.88 0.92 -0.32
2e concentrate 47.70 1.88 1.28 1.35
2f think quickly 54.40 1.72 0.65 -2.09
More challenging 2g solve daily problems 64.72 1.60 1.30 1.62
Emotion
Less challenging 3b feel close to nobody 44.90 1.02 0.76 -1.78
3d feel that there is nothing to look forward to 45.70 0.99 0.98 -0.07
3e blame yourself for your mistakes 46.09 0.98 0.81 -1.44
3c feel a burden to others 47.81 0.93 0.64 -3.18
3g feel quite nervous 49.79 0.89 0.80 -1.73
3a feel sad 50.34 0.88 0.47 -5.58
More challenging 3i smilellaugh at least once a day 50.57 0.88 1.62 4.45
3h feel life is worthy living 56.77 0.91 1.93 5.89
3f enjoy things as ever before 58.04 0.93 1.03 0.25
Communication
Less challenging 4b understand what is said 41.34 2.06 1.23 0.96
4d correctly name objects 44.50 1.92 0.63 -1.74
4c reply to questions 46.61 1.84 0.69 —-1.48
4a remember names 47.94 1.80 0.70 -1.49
4e participate in conversation 51.30 1.71 0.59 -2.24
4f converse on phone 54.38 |.64 0.87 -0.61
More challenging 4g call someone on a phone 63.92 1.55 1.88 3.75
ADL
Less challenging 5g control bowel 21.80 232 0.92 -0.16
5f control bladder 29.35 1.68 1.67 2.54
5a feed self 29.90 1.65 1.80 2.96
5b dress upper body 48.03 I.16 0.75 -1.64
5e get to toilet in time 49.51 I.16 0.87 -0.82
5c bathe self 57.93 1.21 0.58 -2.94
5i go shopping 58.37 1.21 1.23 1.34
5h do light house keeping 59.26 1.23 0.75 -1.60
5d cut own toe nails 70.06 I.51 1.42 1.83
More challenging 5j do heavy household work 75.78 1.73 0.64 -1.64
Mobility
Less challenging 6a sit without loosing balance 03.50 2.69 1.95 3.00
6d move from bed to chair 35.32 1.80 1.06 0.41
6b stand without loosing balance 41.46 1.71 0.78 -1.35
6c walk without loosing balance 48.49 1.65 0.82 -1.16
6e walk 100m 54.06 1.62 0.84 -1.00
6j get in/out of a car 58.98 1.60 .17 1.03
6g climb a staircase 60.26 1.60 0.77 -1.49
More challenging 6f walk fast 7341 1.66 0.93 -0.37
6i climb several flights of stairs 74.52 1.67 0.87 —-0.73

(Continued)
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Table 4. (Continued)
Domain Item Item Standard Infit Infit Z
difficulty error (SE) MnSq
Hand function
Less challenging 7b turn a door handle 4241 1.93 0.50 -2.67
7e pick up a coin 43.90 1.94 091 —-0.33
7c open can/jar 51.14 1.98 0.77 -0.99
7a carry heavy objects 51.53 1.99 1.99 3.34
More challenging 7d tie a shoe lace 61.01 2.08 0.73 —-1.16
Participation
Less challenging 8c quiet recreation 39.77 1.37 1.28 1.67
8e role in family 43.18 1.39 0.86 -0.85
8f spiritual activities 46.53 1.42 1.04 0.27
8b social activities 49.23 1.46 0.85 -0.90
8g ability to control life 51.20 1.50 0.65 -2.32
8h ability to help others 54.92 1.58 1.00 0.07
More challenging 8a worklother activities 56.23 1.61 1.50 2.44
8d active recreation 58.93 1.69 0.96 -0.17

ADL: activities of daily living; SIS: Stroke Impact Scale.
SIS items demonstrating misfit in bold italics.

perceived more physical impairments as compared to cogni-
tive and language impairments.

The cultural adaptation

When culturally adapting the SIS 3.0, the domains ADL/
IADL and Mobility were more sensitive to the culture than
the domains that are more related to the bodily functions, and
this is termed as experiential equivalence. Items in these two
domains seek to capture the experience of daily life; how-
ever, in Uganda the given tasks simply might not be experi-
enced, even if they were translated in the same way as in the
original version of SIS 3.0. The items in the questionnaire
were replaced by similar words describing the same items
that are actually experienced in the target culture.!> One
explanation for why the item “feed yourself with a hand or
fork/spoon” demonstrated a misfit could probably be that
some people who were using cutlery for eating before their
stroke found it difficult to use cutlery after the stroke, and
those who used their hand to eat still found it easy to use after
the stroke. It is notable that it was the same culturally adapted
items that showed misfit in both the Uganda and Luganda
versions of the SIS 3.0. This may raise a question about the
adaptation process of the instrument, which may require fur-
ther investigation. However, the adapted items were more
contextually biased and that could reflect unexpected
responses, hence item misfit. It is important to recognize
variations in everyday performances of the activities within
a culture as well as between cultures. These variations also
need to be taken into consideration when adapting an out-
come measure such as SIS 3.0 for a new context. Attention to
this level of detail seems to allow increased confidence that
the impact of a condition such as stroke is described in a

similar manner in trials or outcome evaluations. Therefore,
the findings of this study raise an important question about
the validity of adapted items, and a future study may be
required to find out whether the adapted items affected the
validity of the instrument.

The translation process

The translation process involved professional translators
who were not familiar with the research topic. The transla-
tion process was performed by two authorized translators
from English into Luganda, and thereafter, two additional
translators translated the SIS 3.0 in Luganda back to English.
Thus, the translation was not likely to be affected by transla-
tors’ bias but might have been affected by semantic misinter-
pretation. However, such misinterpretations were discovered
and corrected by the advisory committees. Furthermore,
there were many phases and processes that included different
groups of people with different backgrounds and that
improved both the cultural adaptation and translation pro-
cesses. The latter process was aimed at maintaining the rel-
evance and meaning of items in all domains of the instrument.
The instrument was checked to ascertain that words had
similar meanings. Words or expressions that had no direct
translation were discussed and equivalent expressions in the
Luganda language were found and equivalent contextual
expressions were included.

The psychometric evaluation

In the last phase of evaluating the instrument, the overall
validation of the SIS 3.0 Uganda adhered to the Rasch model
assumptions. The findings showed high values of scale fit for
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all domains of SIS 3.0 Uganda in agreement with the previ-
ous study conducted in Brazil and Germany.!>3! When delet-
ing these misfitting items, the remaining items worked well
together to form a unidimensional scale. Of the three reversed
items in the Emotion domain, two did not demonstrate
acceptable goodness of fit. Other items that misfitted were
one item in the domain Communication, two items in ADL/
IADL domain, one item in the Mobility domain, one item in
Hand function domain, and one item in the Participation
domain. In the Brazilian SIS 3.0 version,3! four items includ-
ing the two mentioned above in the Emotion domain also
demonstrated misfit to the Rasch model and the related item
on incontinence in the ADL domain. In line with these find-
ings, additional Rasch studies using the Functional
Independence Measure (FIM) has also shown that conti-
nence does not match the underlying construct.?? In addition,
reversed items demonstrated problems with item fit in
empirical studies with other diagnostic tools.??

The results do, however, indicate evidence of fairness in
testing in the SIS 3.0 Uganda within this Ugandan sample, as
the domains did not demonstrate item DIF in relation to
English or Luganda. The uniform DIF between the item
“dress the top part of the body” and the body side affected
could probably be due to the paralysis which systematically
could impact the scores on this item. In the domain
Participation, uniform DIF was also found in the item “lim-
ited in social activities” and whether one was single or mar-
ried, which is also logical in relation to the direction of DIF
(see Table 3). In summary, based on these findings, further
larger clinical studies using SIS 3.0 Uganda in the Ugandan
context need to be cautious in summarizing scale scores
including items demonstrating misfit and DIF, as they may
compromise the validity of the individual measures. On the
basis of how SIS 3.0 is currently reported (using percentage
on an aggregated 100-level scale), such comparable meas-
ures could still be calculated and reported from the Ugandan
context without compromising the validity of such measures.
It is also crucial to highlight that the items in SIS demonstrat-
ing misfit or DIF may still be highly clinically relevant and
should, therefore, still be included in the SIS evaluation but
should be treated with caution when generating the aggre-
gated scores, as they may compromise the validity of such
scores.

In this study, the domain Emotion lacked acceptable abil-
ity to separate the sample into at least two distinct strata.
These findings are in line with other studies conducted in
more western societies which have indicated that items in the
Emotion domain were less sensitive to change and were
associated with random variability across time.!!?> Based on
the findings, we would argue that the domain Emotion also
should be used with caution in intervention studies in
Uganda, as it does not demonstrate unidimensionality nor is
it sensitive enough to distinguish specific groups.

Recruiting participants into the project became a long
process and took a long time. It would have been easier if

there were organized stroke rehabilitation services in
Uganda. This also affected the number of included partici-
pants; however, as this is a small-scale study, a sample size
of approximately n=100 has been suggested to provide rela-
tively stable pattern of responses and detection of misfitting
items.?* The study findings can, therefore, still be viewed as
providing pilot validity evidence of SIS 3.0 Uganda in this
context. Larger and more representative samples are desira-
ble for any type of definitive statistical analyses and thus
would be preferable to draw definite conclusions regarding
the validity of the SIS 3.0 Uganda among the population
with stroke in Uganda. Although this study used a smaller
sample that was not population based, it was drawn from
multi-cultural Kampala, the capital city of Uganda and thus
should reflect to a greater extent the urban population’s char-
acteristics. However, more investigations may be required to
explore the psychometric properties of SIS 3.0 Uganda using
more rural samples of the stroke population, and thus, future
studies with larger and more heterogeneous samples are
required in order to verify or refute those hypotheses. It is
also important to compare item hierarchies of the domains in
SIS 3.0 across contexts and cultures, in order to make valid
comparisons between international samples with stroke.

In conclusion, the cultural adaptation of SIS 3.0, the
translation, and the subsequent validation were overall suc-
cessful. Most domains of the SIS 3.0 Uganda version satisfy
essential criteria for rating scale functioning and have satis-
factory internal consistency and discrimination validity
among people with stroke in Uganda. Future studies with
larger samples are, however, required for more in-depth
analysis of item and person fit. Such studies should also
focus on comparisons of measures across contexts in order to
understand more generic consequences of stroke in a global
context.
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