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Comparison between self-reported and observed locomotion
ability scores in patients with stroke: a cross-sectional study
Emmanuel S. Sogbossia,b, Charlène Kakpossaa, Didier D. Niama-Nattaa,b,
Toussaint G. Kpadonoua,b and Charles S. Batchoc,d

This study aimed to investigate (i) the validity of self-
reported scores of locomotion ability in stroke survivors
using the ABILOCO-Benin questionnaire, and (ii) the
congruence between online Rasch analysis of the
ABILOCO-Benin raw scores and a conversion table
set along with the questionnaire development. Thirty-five
adult poststroke patients [mean age: 52 (SD: 10) years, 60%
men] recruited from the rehabilitation department of
National University Hospital of Cotonou (Benin), self-
reported their locomotion ability, filling out the ABILOCO-
Benin questionnaire [self-reported scores (SRS)].
Afterwards, a physical therapist observed and rated the
patients’ locomotion ability, while they performed each of
the 15 items of the questionnaire [performance-based
scores (PBS)]. Both raw SRS and PBS were then converted
to linear measures using (i) an online Rasch analysis
method and (ii) an ordinal-to-interval transformation table.
Analyses showed high correlation (intraclass correlation
coefficient= 0.74, P< 0.001) and nonsignificant difference
(P= 0.778) between SRS and PBS. Linear measures from
online Rasch and a conversion table also exhibited high
correlation (intraclass correlation coefficient= 0.92;
P< 0.001). However, the difference between online analysis

and the conversion table was significant (P= 0.022). In
conclusion, self-report is a valid method to administer
ABILOCO-Benin in stroke patients. The conversion table
offers a valid opportunity for quick transfer of raw scores to
linear measures. However, the accuracy of linear measures
from the conversion table may be slightly affected by
missing responses. International Journal of Rehabilitation
Research 00:000–000 Copyright © 2018 Wolters Kluwer
Health, Inc. All rights reserved.
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Introduction
One of the main goals of the neurorehabilitation program

is to improve functional independence. With respect to

the framework of the International Classification of

Functioning, functional independence refers to the

activity domain, which defines daily life activities (WHO,

2001). The latent nature of variables in this domain

wherein the patient himself is the main source of infor-

mation underpins the growing use of patient-reported

outcomes (PRO) for the assessment of the individual’s

ability in performing daily life activities (Penta et al.,
2001; Arnould et al., 2004; US Department of Health and

Human Services, 2006; Batcho et al., 2012).

ABILOCO-Benin is a PRO tool built on the basis of the

Rasch-model to evaluate locomotion ability in poststroke

patients in the West African sociocultural context

(Sogbossi et al., 2014). It is an adapted version of the

original ABILOCO calibrated for European poststroke

patients (Caty et al., 2008). Although PRO tools

are increasingly well integrated in clinical routine practice

and research, there are some concerns about their

objectivity (Kempen et al., 1996; Vandervelde et al.,
2008). Indeed, culture, level of education and emotional

state are potential bias factors for PRO tools (Guralnik

et al., 1989; Kempen et al., 1996; Kivinen et al., 1998;
Vandervelde et al., 2008). Studies demonstrating the

validity of the self-report method are still lacking. The

few studies that had addressed this question were con-

ducted in Northern countries, mainly in Europe

(Vandervelde et al., 2008; Caty et al., 2009). To our

knowledge, there is no study having investigated the

validity of self-report as the administration method of

functional assessment tools in Africa. Therefore, such

studies conducted in the African sociocultural context are

critically needed.

Moreover, as some other Rasch-built questionnaires, the

initial calibration and validation of ABILOCO-Benin was

published along with an ordinal-to-interval transforma-

tion table that allows easy and quick conversion of raw

scores to linear scores (Sogbossi et al., 2014). This rapid

conversion method intends to enable users to quickly get

interval measures without having to go through online
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analysis, which might be difficult because of many rea-

sons, such as lack of time or limited access to the

Internet. Therefore, the conversion table may encourage

health professionals to use linear measures derived from

this tool, instead of ordinal scores. However, the extent to

which linear measures obtained from the conversion

table converge with online Rasch analysis measures

needs to be investigated.

The main aim of this study was to investigate the validity

of self-report as the administration method of the

ABILOCO-Benin questionnaire in West African stroke

patients. In addition, our study aimed to evaluate the

congruence of Rasch linear measures obtained either

from online Rasch analysis or from a conversion table. We

hypothesized that self-report may be a valid method for

administering the ABILOCO-Benin questionnaire and

that the conversion table would allow converting raw

scores to linear measures in a simple and easy way.

Participants and methods
Participants
This cross-sectional study included adult poststroke

patients screened in the patients’ register in the rehabi-

litation center of National University Hospital of

Cotonou (Cotonou, Benin) and contacted through their

phone number if they were discharged. The participants

were enrolled in the study if they scored at least 24 on the

Mini-Mental Scale Evaluation (Tombaugh and Mcintyre,

1992), did not have either aphasia impeding commu-

nication or other orthopedic conditions that might inter-

fere with their locomotion capacity and accepted to

participate in the study. The study was approved by the

ethic committee of the rehabilitation department of the

National University Hospital Cotonou, and all partici-

pants provided informed consent before their inclusion in

the study.

Assessment procedure
Two assessment sessions were carried out with each

patient on the same day. The first assessment was based

on self-report and the second was observation of perfor-

mance. The patients first evaluated their locomotion

ability by filling out the ABILOCO-Benin questionnaire

[self-reported scores (SRS)]. Around 2 h later, the

patients were invited to perform each of the tasks

described through the 15 items of ABILOCO-Benin, and

this individual performance was observed and rated by a

physical therapist [performance-based scores (PBS)] on a

separate ABILOCO-Benin sheet. The physical therapist

who rated the patients was blinded from the SRS data.

Similarly to SRS, the assessor rated each of the 15 tasks as

‘impossible’ or ‘difficult’ or ‘easy’ while the patient exe-

cuted them. To avoid bias, patients got access to the full

and detailed purpose of the study only after having

completed both the self-report and the performance-

based assessments. Before assessments, participants were

only aware that the study was supposed to investigate

some psychometric quality of the ABILOCO-Benin

questionnaire. Items that required specific conditions

were mimicked with standardized conditions for every

patient. For instance, the item ‘Walking several minutes

at a constant speed’ was evaluated by observing the

patient during a 6-min walking test. The patients were

instructed to keep a constant, fast, and comfortable speed

during the 6-min walking period. The item ‘Walking less

than 5 m, indoors, hanging onto pieces of furniture’ was

mimicked by setting a short path with tables that patients

could hold on to, to walk.

For clinical characteristics’ description, patients’ walking

speeds were recorded with the 10-m walking test per-

formed at a comfortable speed over a 14-m walkway,

where the middle 10m was timed for speed estimation

(Salbach et al., 2001). Their walking abilities were

recorded as well with the Functional Ambulation

Classification (FAC), an ordinal scale evaluating the

patient’s ability to walk on the basis of the physical

support he needs (Mehrholz et al., 2007). The FAC is

made of six categories ordered from ‘0’ indicating a

patient not able to walk, or needs help from two or more

persons, up to ‘5’ for a patient who can walk indepen-

dently anywhere (Mehrholz et al., 2007).

Statistical analysis
Validity of self-report as assessment method
ABILOCO-Benin raw scores were first converted to lin-

ear scores for both self-report and performance-based

versions. Conversions were performed online at http://
www.rehab-scales.org. Concordance between SRS and PBS

was investigated through intraclass correlation coeffi-

cient, model 2,1 (ICC2,1) with ‘absolute agreement,’ and

through Bland–Altman plot. We also performed a paired

t-test to compare mean scores from both self-report and

performance-based assessments. Finally, Spearman’s

correlation was used for agreement at the item level on

the basis of raw scores of both ways of administration.

Congruence between ABILOCO-Benin linear scores
from conversion table and online Rasch analysis
ABILOCO-Benin raw scores for the self-report method

were converted to linear scores using the conversion table

and the online Rasch analysis. We similarly computed

ICC2,1 (with ‘absolute agreement’), Bland–Altman plot,

and paired t-test to study the relationship between

ABILOCO-Benin linear measures obtained from the

conversion table and those from online Rasch analysis.

ICCs, Spearman’s correlations, and paired t-tests were

performed with SPSS version 16; SPSS Inc., Chicago,

Illinois, USA. Bland–Altman plots were drawn with

Microsoft Excel (2016) Software; Microsoft, Redmond,

Washington, USA. Normality of data was tested with

Kolmogorov–Smirnov test. For all analyses, P value

under 0.05 was set as statistically significant.
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Results
Participants
Seventy-two poststroke patients were screened in the

patients’ registers (Fig. 1). Ten patients could not be

reached because of wrong phone numbers. From the

remaining 62 patients, seven did not accept to participate in

the study; 20 were excluded because of (i) severe aphasia

(n=7), (ii) presence of knee pains associated with their

hemiparesis (n=4), and (iii) MMSE score less than 24.

Then, the study included a total sample of 35 poststroke

patients (Fig. 1). Their characteristics were as follows: mean

age 52 (SD: 10) years, 60% men, mean time since stroke 62

(SD: 80) months, average walking speed: 0.90 (SD: 1.25)m/s

and FAC [median (25–75th percentile): 4 (4–5)].

Validity of self-report method of assessment
Figure 2 displays the relationship between SRS and PBS.

ICC was 0.74 [95% confidence interval (95% CI):

0.54–0.86] with P less than 0.001 demonstrating a good

concordance between self-report and performance-based

assessments. Patients’ mean score was 1.43 (SD: 1.53)

logits according to SRS and 1.37 (SD: 1.80) logits based

on PBS. There was no significant difference between

PBS and SRS [mean (SD)=− 0.06 (SD: 1.23) logits;

P= 0.778], the 95% CI of the mean was − 0.48 to 0.36,

overlapping the zero line for equality, thus reflecting

good agreement between PBS and SRS. Figure 3 shows

Bland–Altman plot of differences between PBS and SRS,

which were normally distributed (P= 0.200), against

means of both assessments. Almost all points were within

the 95% limits of agreement, which ranged from − 2.52

to 2.40.

Spearman correlations for each of the 15 items of

ABILOCO-Benin are shown in Table 1. Ten items

exhibited significant correlations ranging from 0.49 to

0.67. The remaining five items (2, 3, 7, 10, and 14)

showed nonsignificant Spearman’s correlations below

0.40. Items 10 (striding over an object with the healthy

foot first) and 14 [walking more than 5 m with assistive

device (e.g. cane)] showed nearly significant correlations

(r= 0.33, P= 0.072 and r= 0.34, P= 0.065, respectively).

Congruence between ABILOCO-Benin linear scores
from conversion table and online Rasch analysis
Analyses showed a significant and strong correlation,

between ABILOCO-Benin linear scores from Rasch

Fig. 1

Flow diagram of participant recruitment.

Fig. 2

Relationship between performance-based and self-reported scores of
locomotion ability using the ABILOCO-Benin scale. Each point
represents data for each patient, with a linear regression (solid line).
ICC, intraclass correlation coefficient.

Fig. 3

Bland–Altman plot of agreement between performance-based score
(PBS) and self-reported score (SRS). Dashed lines showed 95% lower
and upper limits of agreement. Solid line shows mean of differences
between PBS and SRS.

Validity of reported locomotion ability Sogbossi et al. 3
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analysis, and those from the conversion table with

ICC= 0.92 (95% CI: 0.84–0.96), with P< 0.001 (Fig. 4).

Figure 5 displays Bland–Altman plot. Mean (SD) of dif-

ferences between online conversion and the conversion

table was 0.25 (SD: 0.63), close to zero; the 95% CI of the

mean was 0.04–0.47. Differences between scores were

normally distributed (P= 0.115); all points except one fell

between the 95% of limits of agreement, which was

− 1.01 to 1.51. Paired t-test showed a significant differ-

ence between both conversions. The mean score was

1.43 (SD: 1.53) logits from online analysis, and 1.17 (SD:

1.87) logits from the conversion table, with P value of

0.022. Finally, the Pearson correlation between mean

differences (online minus table-based converted scores)

and individual missing responses was 0.77, with P value

of 0.001.

Discussion
This study aimed to investigate the validity of self-report

administration of ABILOCO-Benin, and the congruence

of the questionnaire’s conversion table from raw scores to

linear measures, with a direct online Rasch analysis. The

results showed that self-report is a valid method to

administer the ABILOCO-Benin questionnaire. With

regard to our second objective, we observed an excellent

correlation between linear measures obtained from either

a paper-based conversion table or an online Rasch ana-

lysis. However, the conversion table yielded slightly

lower values (logit) compared with the online Rasch

analysis, as shown by the Bland–Altman plot and the

paired t-test.

To our knowledge, this is the first study assessing the

validity of the self-report method for administering daily

life activities’ questionnaires in a West African country.

Our finding is close to that of Caty et al. (2009) who also

investigated the validity of self-assessment of the original

scale, ABILOCO. They found a strong correlation

Table 1 Correlations between self-report and performance-based assessments for each item of ABILOCO-Benin scale

Items Items label ρ P value

1 Hopping on the paretic foot only without support 0.53 0.025
2 Going up and down stairs holding onto handrail 0.24 0.176
3 Walking less than 5 m, indoors, hanging onto pieces of furniture −0.06 0.726
4 Walking outdoors on a flat ground without assistive device 0.57 <0.001
5 Walking backwards without support 0.49 0.022
6 Going up stairs putting each foot on the next step without handrail 0.57 0.001
7 Walking with the help of a person who guides but does not support 0.26 0.143
8 Running on a flat and level ground 0.54 0.005
9 Walking while holding a fragile object (e.g. a glass full of water) 0.47 0.010
10 Striding over an object with the healthy foot first 0.33 0.072
11 Turning and walking in a narrow space without support 0.67 <0.001
12 Kicking a ball with the paretic foot 0.62 <0.001
13 Going down stairs putting both feet on each step without handrail 0.61 <0.001
14 Walking more than 5 m with assistive device (e.g. cane) 0.34 0.065
15 Walking several minutes at a constant speed 0.52 0.002

ρ=Spearman’s correlation coefficient. Bold value indicates P>0.05.

Fig. 4

Correlation between ABILOCO-Benin linear scores from both the
conversion table and online Rasch analysis with a linear regression
(solid line). ICC, intraclass correlation coefficient.

Fig. 5

Bland-Altman plot for agreement between online Rasch analysis and the
ordinal-to-interval transformation table of ABILOCO-Benin. Dashed
lines show 95% lower and upper limits of agreement. Solid line shows
mean of differences between online analysis and the
transformation table.
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(ICC= 0.69) between the patient report and observation

from the medical doctor. Similarly, investigating the

validity of self-report administration of an activity lim-

itations measure (ACTIVLIM) in Belgian adults with

neuromuscular disorders, Vandervelde et al. (2008) also
showed an excellent correlation between self-report and

performance-based scores (ICC= 0.87). However, some

other studies had compared patient-reported and

performance-based measures of daily life activities in

elderly patients and reported low to moderate correla-

tions between both methods (Sager et al., 1992; Nielsen

et al., 2016). Nielsen et al. (2016) argued that the construct

measured by both PRO and performance-based tools

might be different, and this may explain the poor corre-

lation they observed (ρ: Spearman’s correlation were

−0.64, 0.45, and 0.53 between the Barthel Index and the

Timed Up and Go Test, the 30-s Chair Stand Test, and

the motor subscale of the Assessment of Motor and

Process Skills, respectively) (Nielsen et al., 2016). For
these authors, another reason might be the fact that

patients who were newly experiencing functional decline

did not realize yet that they were unable to perform

activities and consequently might overestimate their

ability (Nielsen et al., 2016). It is thus noteworthy that

hospitalized patients are likely to cause bias when self-

reporting their functional status. In that context,

performance-based tools should be of interest. That is

why, in ABILOCO-Benin, like in other Rasch-built

scales [ABILHAND (Penta et al., 2001), ACTIVLIM-

stroke (Batcho et al., 2012)], patients are instructed to

respond by ‘?’ (meaning missing data), when they are not

familiar with an activity or have never performed it. In

fact, nonfamiliar or never-performed activities are the

ones likely to be misanswered.

Although culture and level of education are relevant

factors likely to bias self-report (Kempen et al., 1996;
Kivinen et al., 1998; Vandervelde et al., 2008), our results
showed that the self-report method of administration is

valid in the West African sociocultural context.

Correlations between self-reported ability and observed

performance for individual items ranged from moderate

to strong. Surprisingly, among the five items, which did

not show significant correlations, three (items 2, 3, and 7)

were related to the use of external assistance (handrail or

home-pieces of furniture or the presence of a person).

During assessments, the performance of these three

items might be influenced by the standardized experi-

mental conditions in the rehabilitation facility. While

providing response to those items on self-report basis,

patients might think about their own living settings,

which might probably be different from the experimental

environment set up for performance-based assessment.

Therefore, this might have contributed in the non-

significant correlations observed between SRS and PBS

for these items. This finding highlighted that

performance-based tools known as ‘capacity tests’ do not

always reflect very well patients’ real life (specific height

of stairs, specific handrail, carpet on the floor, adapted

tools, etc.) (Myers et al., 1993; Copay et al., 2007;

Vandervelde et al., 2008; Caty et al., 2009). Moreover,

studies argued that motivational factors such as the

awareness of being in experimental conditions or the

presence of assessors are source of bias for performance-

based assessment (Campbell et al., 1995; Vandervelde
et al., 2008; Caty et al., 2009). Self-report tools and capa-

city tests should be complementary when assessing

functional status of patients (Batcho et al., 2012). Self-
reported questionnaires can be quickly filled. They

reflect very well the actual daily life of patients and allow

regular assessment of patients through their rehabilitation

process (Myers et al., 1993; Batcho et al., 2012).

As for the congruence between online Rasch analysis and

the questionnaire’s conversion table, the observed statis-

tical difference between both methods might be explained

by the effect of missing responses that were not con-

sidered in the conversion table. Indeed, items that are not

familiar to patients are scored as missing responses, and on

the basis of the difficulty of each item, Rasch analysis

projects possible responses that might be given for those

items and generates the linear score of the patient (Pallant

and Tennant, 2007; Batcho et al., 2012; Sogbossi et al.,
2014). The conversion table allows converting raw scores

into linear measures, regardless of missing response or the

relative difficulty of each item. Therefore, ABILOCO-

Benin linear scores based on the conversion table should

be interpreted with caution, as this table does not adjust

for either missing responses, as suggested by the sig-

nificant and strong correlation between mean differences

and proportion of missing responses. Online conversion

with Rasch analysis would be better when a filled ques-

tionnaire sheet contains missing responses (Fellinghauer

et al., 2018). Furthermore, the conversion table does not

provide standard errors of measurement that are generally

associated with patients’ linear scores through online

Rasch analysis. Nonetheless, this conversion table offers a

simple and useful way to convert raw scores to linear

measures, and its use may be encouraged whenever

interval scaling is required, for example, when analyzing

data in a research context. Moreover, Fellinghauer et al.
(2018) recently recommended the imputation method,

using the expectation-maximization algorithm, to deal

with missing data when direct Rasch analysis is not pos-

sible, provided that missing responses are less than 15% of

the distribution. The need to provide a conversion table

along with the publication of Rasch-derived instruments

has been recommended by Grimby et al. (2012) and has

been

considered in most studies of Rasch-built assessment

scales’ development (Tate et al., 2011; Batcho et al., 2012;
Krumlinde-Sundholm, 2012; Mills et al., 2012; Holmefur

and Krumlinde-Sundholm, 2016). Researchers or rehabi-

litation professionals should, however, keep in mind that
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they have to use the same method of conversion in

repeated measures designs, avoiding switching from

online analysis to conversion table or inversely when fol-

lowing up patients.

The main limitation of this study is the small sample size

that does not allow generalization of results. A secondary

limitation is the setting of the study. Patients were

observed in a standardized setting not in their own life

environment. However, this study supports findings in

the literature and is one of the scarce studies that address

the validity of the self-report method of questionnaire

administration in an African setting. Future studies with

large sample size are needed to confirm the results.

Conclusion
Self-report is a valid method to assess locomotion ability

in stroke patients using standardized questionnaires such

as ABILOCO-Benin. It allows simple, rapid, and low-cost

assessment of functional status of patients in various and

personalized contexts. The use of questionnaire-based

instruments may be encouraged widely for better mon-

itoring of the rehabilitation outcome, including in low-

income contexts. The conversion table of ABILOCO-

Benin offers valid opportunity for quick transfer of raw

scores to interval measures.
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