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ARTICLE INFO ABSTRACT
Keywords: Background: The University of California, San Diego Brief Assessment of Capacity to Consent (UBACC) is a tool to
UBACC assess the capacity of participants to consent in psychiatric research. However, little is known about the psy-

Psychometric properties
Informed consent
Genetic studies

Africa

chometric properties in low and middle-income countries. This study aimed to examine the psychometric
properties of the UBACC.

Methods: We examined the reliability, latent factor structure, and item response of the first attempt of the UBACC
items in a sample of 32,208 adults (16,467 individuals with psychosis and 15,741 controls) in Ethiopia, Kenya,
South Africa, and Uganda; exploring these properties in the full sample and stratified by country, diagnostic
status, sex, and ethnolinguistic language groups.

Results: Exploratory factor analysis (EFA) suggested a two-factor model for the overall sample. However, a three-
factor model was more appropriate when examining the latent structure across country, language, and sex.
Confirmatory factor analyses (CFA) revealed an adequately fitting three-factor model for the full sample and
across country, sex, and language. A two-factor model, however, was more appropriate for English and Amharic
languages. Across all groups, the internal consistency of the UBACC was low, indicating below-threshold reli-
ability (Cronbach's a (95 % CI = 0.58 (0.57-0.59). Using a multidimensional item-response theory framework for
the full sample revealed that UBACC item 8, measuring understanding of the benefits of study participation, was
the most discriminating item. Many of the other items had below-threshold discriminating characteristics.
Conclusion: EFA and CFA converged towards a two and three-dimensional structure for the UBACC, in line with
the developers of the original scale. The differences in properties between populations and language groups, low
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internal consistency, and below-threshold item functioning suggest that investigations into the cultural and
linguistic nuances are still warranted. Understanding the utility of consent tools, such as the UBACC, in un-
derrepresented populations will be a part of the larger process which ensures that research participants are

adequately protected.

1. Introduction

Voluntary informed consent in research participation is essential in
ethical research practice (Faden et al., 1986). It aims to ensure that in-
dividuals participating in studies do so willingly, with comprehensive
knowledge about the implications of their involvement before engaging
in the research. The University of California, San Diego Brief Assessment
of Capacity to Consent (UBACC) is a tool used to assess the capacity of
participants to consent in psychiatric research [1]. Compared to other
tools, the UBACC offers the benefit of being quick to administer, does not
require specific training to administer, can easily be tailored to the
specific research protocol [1] and the iterative nature has been shown to
improve understanding (DuBois et al., 2011). Despite being highly
recommended for use in vulnerable populations, the psychometric
properties of the UBACC have not been assessed in low-middle income
countries (LMIC) where English is not the primary language. Given the
variations in the cultural expression of mental health disorders across
the globe (Kleinman, 1988); we cannot assume that the latent structure
and expression of disorders would be the same in all populations.

The UBACC was developed to assess whether adults with schizo-
phrenia can make an informed decision to participate in a research study
[1]. It measures three domains of capacity to consent, forming three
factors explaining more than 56 % of the variance. These domains
include the ability of the individual to fully comprehend the information
being disclosed (understanding), apply the relevant information to their
own situation (appreciation), and engage in consequential and
comparative reasoning (reasoning).

Using a small outpatient sample of elderly European adults with
Schizophrenia (n = 127) and healthy controls (n = 30), Jeste and col-
leagues found a strong agreement between the UBACC and the estab-
lished MacArthur Competency Assessment Tool for Clinical Researchers
(MacCAT-CR), a preferred tool that was widely used at the time for
assessing capacity to consent [2]. The UBACC was also reported to have
good concurrent validity, sensitivity and specificity, as rated by two
psychiatrists. Further, items that measured the same general construct
produced similar scores (internal consistency), and scores did not vary
significantly across those who administered the UBACC (inter-rater
reliability) [1].

Other small studies in high-income English-speaking countries con-
sisting of individuals with Alzheimer's disease or mild cognitive
impairment and healthy controls ([3], n = 132; [4], n = 61) also showed
strong concurrent validity and acceptable internal consistency of the
UBACC and identified a negative correlation with an unrelated tool
(discriminant validity) [3,4]. However, the items loaded onto only one
factor related to ‘understanding’ [3]. UBACC scores were also signifi-
cantly lower for cases than controls, particularly those with Alzheimer's
disease, and were associated with age but not sex or educational levels
[4]. While these findings were significant, the study was limited by its
small sample size, and the capacity to consent was compared against
evaluations from only one physician.

Only one study has explored the utility of the UBACC in an LMIC
setting and in a different language. Although, the psychometric prop-
erties of the UBACC were not examined in this study, several points for
consideration were raised. The UBACC was translated into the Xhosa
language and assessed in a South African study of 528 predominantly
male (90 %) participants with schizophrenia and matched controls in
South Africa [5]. The study demonstrated that the iterative learning
approach improved UBACC scores for each subsequent attempt. There-
fore, the authors recommended the UBACC as a tool to improve the

understanding of research protocols in LMIC settings involving partici-
pants with little formal education and those with severe mental condi-
tions. Diagnosis of schizophrenia and low education levels strongly
predicted a poor understanding of the study protocol; a weak association
was also seen between older participants (between 40 and 59 years) and
lower UBACC scores. The study recruiter, who administered the UBACC,
emerged as the most significant predictor of participant understanding.
There were some context-specific difficulties, such as challenges in
translating certain concepts, such as genetics, into Xhosa no direct Xhosa
translation is available, particularly for the more complex genomics
terminology. This further highlights the importance of language.

Although a few studies have investigated the psychometric proper-
ties in high-income European and American English-speaking pop-
ulations, no independent studies have evaluated the psychometric
properties (validity and reliability) in LMIC African countries, where
English is typically not the first language. Scale reliability and validity
are important measures to assess whether the tool consistently measures
the trait it was developed to measure, particularly when using it in new
populations where cultural nuances and language differences may affect
item responses[6]. To better understand how informed consent is
assessed using the UBACC in LMICs, such as those in Africa, there is a
need to evaluate the ability of the scale to measure the underlying latent
construct of interest (latent structure) and the ability of the scale items to
differentially predict being high on the latent construct being tested
(item response).

Tools, such as the UBACC, to ascertain individuals' capacity to con-
sent are encouraged by clinicians and bioethicists [7] particularly in
vulnerable populations. However, the psychometric properties of the
UBACC have only been evaluated in high-income countries, in the En-
glish language, with small sample sizes. This study aimed to test the
psychometric properties of the UBACC for use in diverse African pop-
ulations. This was done by investigating the scale reliability, factor
structure, and item response [8]. This approach may provide valuable
insights into the performance of the UBACC within the African context,
ensuring these populations are adequately considered in future research
endeavours.

2. Methods
2.1. Participants

Participants in this study were from the NeuroGAP-Psychosis project,
a case-control study aiming to expand knowledge of the environmental
and genetic risk factors for psychosis in previously represented African
populations [9]. Participants were recruited from general and speci-
alised health facilities, including inpatient facilities in Ethiopia and
South Africa, between 2018 and 2022. Collections beginning in
February 2018 in Uganda up to June 2022, March 2018 to February
2022 in the two sites in Kenya, April 2018 to June 2022 in South Africa
and June 2018 to June 2022 in Ethiopia. The final analysis cohort
included 32,208 adult participants (Table 1): 6834 from South Africa,
8152 from Kenya, 8999 from Uganda, and 8215 from Ethiopia. Cases (n
= 16,467) were participants that had a psychotic disorder diagnosis (i.
e., schizophrenia, schizoaffective disorder, psychotic disorder not
otherwise specified, and bipolar disorder), and the controls (n = 15,741)
were participants that did not have a diagnosis of a psychotic disorder.
Males (n = 17,945) made up 56 % of the cohort. Written informed
consent was obtained from all participants.
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Table 1
Distribution of demographics in the NeuroGAP-Psychosis cohort.
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Box 1
UBACC items and abbreviations.

Demographic ~ How the Cases Controls Total unadj UBACC items UBACC item Decisional capacity
demographic is P-value abbreviations used in domains (Jeste et al.)
described the manuscript

Sex Males (n, % of 9596 8349 17,945 p<le- 1. What is the purpose of the Study purpose Understanding
total) (58 %) (53 %) (56 %) 3 study that was just described

Age (yrs.) Range 18-83 18-84 p<le- to you?

Mean (SD) 36.9 36.3(12) 3 2. What makes you want to Why participate Reasoning
12) consider participating in this
Country South Africa (n, 3624 3213 6837 p <le- study?
%) (22 %) (20 %) (21 %) 3 3. Do you believe this is Research or treatment Understanding
Kenya (n, %) 4351 3803 8154 primarily research or
(26 %) (24 %) (25 %) primarily treatment?
Uganda (n, %) 4504 4498 9002 4. Do you have to be in this Voluntariness Appreciation
(27 %) (29 %) (28 %) study?
Ethiopia (n, %) 3988 4227 8215 5. If you withdraw from the If you withdraw Appreciation
(24 %) (27 %) (25 %) study, will you still receive
Education None (n, %) 430 (3 424 (3 854 (3 p < 2e- regular treatment?
%) %) %) 16 6. If you participate in this Study activities Appreciation
Some primary (n, 3014 2103 5117 study, what will you be asked
%) (18 %) (13 %) (16 %) to do?
Complete 2099 1471 (9 3570 7. Please describe some of the Risks Understanding
primary (n, %) (13 %) %) (11 %) risks or discomforts that you
Some secondary 4705 3779 8484 may experience.
(n, %) (29 %) (24 %) (26 %) 8. Please describe some of the Benefits Understanding
Complete 2623 2747 5370 possible benefits of this study.
secondary (n, %) (16 %) (18 %) (17 %) 9. Is it possible that being in this No benefits Appreciation
Some tertiary (n, 1524 1898 3422 study will not have any benefit
%) (9 %) (12 %) (11 %) to you?
Complete tertiary 2069 3314 5383 10. If you agree to be in this Broad consent Appreciation
(n, %) (13 %) (21 %) 17 %) study, is it possible that your
Language English (n, %) 4715 5351 10,066 p < 2e- DNA and health information
(29 %) (34 %) (31 %) 16 will be used for other research
Afrikaans (n, %) 295 (2 192 (1 487 (2 studies?
%) %) %)
Ambaric (n, %) 3795 4227 8022
(23 %) (27 %) (25 %) accuracy before participant enrolment. English versions of the UBACC
Niger-Congo (n, 6301 4678 10,979 were offered in all four countries, and local languages were offered by
%) (38 %) (30 %) (34 %) s s s . .
Oromo (n, %) 103 (1 0.0 %) 193 (1 country as follows: Kiswahili in Kenya; isi-Xhosa or Afrikaans in South
%) %) Africa; Amharic in Ethiopia, and Luganda, Acholi, Lugbara, or Run-
Nilo-Saharan (n, 1165 1288 (8 2453 (8 yankole in Uganda. As there were not adequate sample sizes for each
%) (7 %) %) %) interview language to be adequately compared in the four countries,
UBACC total ;Z’;ie D) (1);2&) ;2(03) g< le- apart from English and Afrikaans, we consolidated the remaining lan-
Total 16,467 15741 32,208 guages into their larger language families based on the Ethnologue

Note: Percentages are calculated relative to each column; UBACC, San Diego
Brief Assessment of Capacity to Consent; yrs., years; SD, standard deviation;
unadj, unadjusted.

2.2. Measures

Demographics. A demographics questionnaire, designed by the Neu-
roGAP-Psychosis team, was used to collect information on the educa-
tion, sex at birth, country of origin, and language of each participant
(Table 1).

UBACC. The UBACC [1] is a 10-item tool that assesses three of the
four domains of decisional capacity (Box 1; Supplementary File 1 Ap-
pendix 1). These domains included four items assessing understanding
(items 1, 3, 7 and 8), five assessing appreciation (items 4-6,10) and one
assessing reasoning (item 2). Items 1, 2, 6, 7 and 8 were scored on a scale
of 0-2, indicating whether neither one nor both concepts were com-
prehended. Items 3,5, 9 and 10 required a response of ‘yes’ or ‘no’,
scored as 1 or 0. Item 4 was reverse scored, with 0 indicating ‘no’ and 1
indicating ‘yes’. We reverse-coded this item in the analysis dataset to
ensure the item aligned with the scoring of the 9 other items. Total
scores ranged from O to 20. Per the original author's findings, a score
above 15 was deemed sufficient for informed consent. The UBACC was
translated and back-translated into various languages and was admin-
istered by trained research assistants in the participant's preferred lan-
guage. The non-English versions of the UBACC were translated and
reviewed in each language by native speakers of each language for

(Eberhard et al., (eds.). 2023) ethnological database. These family
groups are as follows: Niger-Congo (including Kigiriyama, Kiswabhili,
Luganda, isiXhosa, Runyankole), Nilo-Saharan (including Lugbara and
Acholi-Luo) and Oromo (Cushitic subgroup in Afro-Asiatic language
family) and Amharic (Semitic subgroup in the Afro-Asiatic language
family).

2.3. Procedure

Upon initial recruitment, the voluntary nature of participation was
explained. If the participant agreed to continue, an information sheet
with a summary of the research objectives and processes and a consent
form written in the preferred language was read to them, and each
section was explained. The UBACC was then administered by trained
research staff who were fluent in English and the specific language
requested by the participant. If the participant did not obtain a score of
20, information from the sections the participant answered incorrectly
was explained again, and only those questions in the UBACC were re-
administered up to three additional times. The participant was
excluded from the study if a score of at least 14.5 was not attained after
the fourth attempt. Therefore, all of the participants included in this
study received a score of either 20 in one of the trials or at least 14,5 in
the fourth trial. For the analysis of the psychometric properties, only the
data from the first attempt were analysed, as this was the only trial in
which all of the questions were answered in a single attempt.

Written consent was obtained from all study participants after
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passing the UBACC and attaining a score of 14.5 and above. The Neu-
roGAP-Psychosis study was approved by the Institutional Review Board
at Harvard T.H Chan School of Public Health (#IRB17-0822) in the USA
and by the following ethics committees: Addis Ababa University College
of Health Sciences (#014/17/Psy) and the Ministry of Science and
Technology Ethics Committee (#3.10/14/2018) in Ethiopia;, Moi
Teaching and Referral Hospital Ethics Committee (#IREC/2016/145),
Kenya National Council of Science and Technology (#NACOSTI/P/17/
56302/19576), KEMRI Centre Scientific Committee (CSC# KEMRI/
CGMRC/CSC/070/2016) and KEMRI Scientific and Ethics Review Unit
(SERU#KEMRI/SERU/CGMR-C/070/3575) in Kenya; The University of
Cape Town (#466/2016) and Walter Sisulu University (#051/2016)
Ethics Committees in South Africa; The Makerere University School of
Medicine (SOMREC #REC REF 2016-057), and the Uganda National
Council for Science and Technology Ethics Committee (UNCST
#HS14ES) in Uganda.

2.4. Statistical analysis

The analyses were conducted on the full dataset and by data subsets
determined by case status (i.e., case or control), sex, and interview
language group (described above). All statistical analyses were con-
ducted using R (version 3.6) [10].

Exploratory Factor Analysis (EFA). Since the UBACC has not been
widely used in LMIC, we first examined the underlying latent factor
structure using EFA. The Kaiser-Meyer-Olkin measure of sampling ade-
quacy [11] and Bartlett's test of sphericity (Bartlett, 1950) were used to
determine whether the UBACC was suitable for factor analysis. To
determine how many factors (i.e., latent constructs) to retain, we
examined the number of factors with eigenvalues greater than 1.0 [11]
in combination with the corresponding scree plot [12] and parallel
analysis [13]. Eigenvalues represent how much information is contained
in a factor, with higher eigenvalues indicating that the factor will have
more helpful information about the construct [14]. We use ‘oblimin’
rotation in the EFA as this would allow for our factors to be correlated.
We ran EFA on a random split of half the dataset, and the interpretability
of the grouping of the factors was based on our theoretical knowledge of
the latent constructs.

Confirmatory Factor Analysis (CFA). To complement our EFA and
evaluate the previously reported factor structure of the UBACC, we
conducted CFA without rotation [15]. The factors were derived from the
initial three-factor solution proposed by Jeste and colleagues in the
development of the UBACC, who noted three factors: understanding
(items 1, 3, 7 and 8), appreciation (items 4, 5, 6, 9 and 10) and reasoning
(item 2). We also tested the one- and two-factor models, as previously
reported ([3]; Duron et al.,2013), as well as the two-factor solution that
emerged from the EFA. We used a standardised coefficient loadings cut-
off of 0.30 [16] to assess for items that were non-salient or had signifi-
cant cross-loadings. An acceptable model fit was defined if the root mean
squared error of approximation (RMSEA) and standardised root mean
square residual (SRMR) were both < 0.06 and if the Tucker-Lewis index
(TLI) and comparative fit index (CFI) were both >0.90 [17,18]. Factor
loadings represent how much of a participant's response to the question
is due to the underlying latent construct being measured; therefore, a
low factor loading is an indication that an item may have little variance
with the other items in the same factor and inclusion of these items in the
scoring may introduce bias in the results. Therefore, non-salient items
were dropped from the EFA and CFA, and the models were reassessed to
evaluate any improvement in the model fit.

Reliability. The internal consistency of the UBACC and its two main
domains, understanding and appreciation, was computed using Cron-
bach's alpha (@) and McDonald's Omega (®) (with a coefficient > 0.80
deemed acceptable [19]. The analyses were conducted with all items
and repeated using salient items only (items with factor loadings <0.30).
Item-total correlations were also computed to identify any items that did
not correlate well with the overall scale.

Comprehensive Psychiatry 135 (2024) 152526

Item Response Theory. Item response theory (IRT) is helpful in eval-
uating the performance of tools by determining the difficulty of each
item [13]. Since the UBACC is not a unidimensional construct, we used
multidimensional IRT to assess the relationship between the latent trait
(decisional capacity) and item responses by evaluating the item/cate-
gory response curves. A graded response model and a maximum likeli-
hood approach were used to fit the IRT models. The RMSEA was used to
test the model's goodness of fit and to compute item parameters, which
generated slope discrimination and location parameters [20]. The slope
parameters are a measure of how well an item differentiates between
respondents with different levels of the latent trait (decisional capacity);
larger values denote better differentiation. We also plotted item char-
acteristics curves (ICCs) and item information curves to visualise item
difficulty and item discrimination. Item difficulty represents the level of
the latent construct (e.g., decisional capacity) where 50 % of re-
spondents endorse an item. An item of a higher level of difficulty
required a higher level of the latent construct. Item discrimination de-
termines the rate at which the probability of endorsing an item changes
for differing ability levels.

3. Results
3.1. Exploratory factor analysis

The Kaiser-Meyer-Olkin measure of sampling adequacy was 0.77,
which surpassed the 0.60 threshold of adequacy, and Bartlett's test of
sphericity was statistically significant, suggesting that there are likely
underlying factors that show item correlation. We identified two ei-
genvalues greater than 1.00 (2.39, 1.12) with a third eigenvalue at 1.00,
barely meeting the threshold (the scree plot is available in Supplemen-
tary File 1, Fig. 1). Parallel analysis also suggested that we retain two
factors (the scree plot is available in Supplementary File 1, Fig. 2). Items
1 (Study purpose), 2 (Why participate), 6 (Study activities), 7 (Risks)
and 8 (Benefits) were loaded onto factor 1 (factor loadings ranged be-
tween 0.14 and 0.62), and items 3 (Research or treatment), 4 (Volun-
tariness), 5 (If you withdraw) and 9 (No benefits) were loaded onto
factor 2 (factor loadings ranged between 0.14 and 0.42). Item 10 (Broad
consent) is loaded equally on both factors. Based on interpretations by
Jeste and colleagues, factor one likely relates to understanding and
reasoning, while factor two relates to appreciation as domains of deci-
sional capacity [1]. The EFA further indicated that there were three
factors in the UBACC structure from each country and language (Sup-
plementary Table 2), with factor loadings ranging from —0.01 to 0.62.

3.2. Confirmatory factor analysis

We conducted CFA to determine whether the two-factor solution
from the EFA, a one-factor model, or a three-factor model (from Jeste
et al.) provided the best fit for the whole cohort (overall fit for the three-
factor model in Table 2 and other models and item loadings in Supple-
mental Tables 1, 3, 4, 5). The UBACC was designed to measure deci-
sional capacity, and the theoretical assumption is that the questions in
the UBACC measure three domains/factors of decisional capacity. The
three-factor model provided the best fit across the whole cohort: diag-
nostic status, language, and sex. The results below, therefore, focus
primarily on the three-factor model results. After the removal of non-
salient items, there was a slight improvement in the fit statistics across
all groups (Supplementary Table 1 and 3; Supplementary Files 1, Figs. 3
and 4).

3.2.1. Overall sample

The three-factor solution from Jeste et al. reached good fit levels
(RMSEA = 0.038; SRMR = 0.031; CFI = 0.960; TLI = 0.945) (Fig. 1 and
Table 2). In the overall sample, four items (items 3 (Research or treat-
ment), 4 (Voluntariness), 5 (If you withdraw), and 10 (Broad consent)
were non-salient, i.e., the responses did not reach the 0.30-factor loading
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Fig. 2. Item characteristic curves in the UBACC indicate that most items are easy to answer.

cut-off for standardised coefficients. The final model included items 1, 2,
6,7, 8 and 9.

3.2.2. Diagnostic differences

The three-factor model, when evaluated according to the diagnostic
group (i.e., cases vs. controls), showed good fit statistics (RMSEA
<0.042, SRMR<0.034, CFI > 0.936, TLI > 0.953) (Table 2). Items 3
(Research or Treatment), 4 (Voluntariness), and 10 (Broad consent)

0

Rsn

10 Q2

00000~
ovhrO®O

were non-salient in both cases and controls, but item 5 (If you withdraw)
was non-salient in cases only. The final models included: 1) cases-only,
comprised of items 1, 2, 6, 7, 8 and 9; and 2) controls-only, comprised of
items 1, 2,5, 6, 7, 8 and 9.

3.2.3. Country differences
When we analysed each country separately, each of the three-factor

models still

had

above-adequate

fit levels (RMSEA<0.054,
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Table 2
Goodness-of-fit measures for three-factor CFA models.

Cohort RMSEA SRMR TLI CFI X2 df P-

grouping value
Overall 0.038 0.031 0.945 0.960 1561.2 33 0.001
South Africa 0.054 0.048 0.914 0.937 695.897 33 0.001
Kenya 0.037 0.030 0.880 0.912 392.025 33 0.001
Uganda 0.030 0.024 0.964 0.973 291.982 33 0.001
Ethiopia 0.029 0.034 0,0.61 0.971 256.254 33 0.001
Male 0.039 0.033 0.947 0.961 930.934 45 0.001
Female 0.037 0.031 0.941 0.957 689.813 33 0.001
Case 0.042 0.034 0.927 0.947 994.987 33 0.001
Control 0.037 0.032 0.936 0.953 756.217 33 0.001
English 0.042 0.034 0.887 0.917 618.455 33 0.001
Afrikaans 0.042 0.069 0.939 0.955 683.358 33 0.001
Ambharic 0.029 0.035 0.960 0.970 261.047 33 0.001
Niger-Congo 0.040 0.032 0.906 0.931 603.783 33 0.001
Oromo 0.023 0.059 0.954 0.966 143,937 33 0.001
Nilo- 0.045 0.037 0.919 0.940 194.437 33, 0.001

Saharan

Note: RMSEA, root mean squared error of approximation; SRMR, standardised
root mean square residual; TLI, Tucker-Lewis Index; CFI, Comparative Fit Index;
df, degrees of freedom; p, p-value.

SRMR<0.048; CFI > 0.912; TLI > 0.880) (Table 2). The responses to
items 4 (Voluntariness) and 5 (If you withdraw) were non-salient in all
four countries. In addition, responses to items 3 (Research or treatment)
and 10 (Broad consent) were non-salient in Kenya, Uganda and Ethiopia,
item 9 (No benefits) in Kenya only, and item 6 (Study activities) in
Ethiopia only. The final country models included the following items:
South Africa - items 1, 2, 3, 6, 7, 8, 9, 10; Kenya — items 1, 2, 6, 7, 8, 9;

=3 =2 -1 0 1 2
- I
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Uganda - items 1, 2, 6, 7, 8, 9; Ethiopia - items 1, 2, 6, 8, 9.

3.2.4. Sex differences

The three-factor model amongst both males and females showed
good fit statistics (RMSEA <0.039, SRMR<0.033, CFI > 0.95, TLI >
0.941) therefore indicating the factor structure is invariant by sex. In
both groups, items 3 (Research or treatment), 4 (Voluntariness), 5 (If
you withdraw) and 10 (Broad consent) were non-salient. The final
model included items 1, 2, 6, 7, 8 and 9 for both males and females.

3.2.5. Language differences

The latent structure of the UBACC items across each language group
was very similar for the one-, two- and three-factor models. The two-
factor model was best fitting for English and Oromo languages
(RMSEA <0.041, SRMR<0.035, CFI > 0.917, TLI >0.92), and the three-
factor model had the best fit for Afrikaans and Ambharic languages
(RMSEA <0.047, SRMR<0.072, CFI > 0.943, TLI >0.924). Both the
Niger-Congo and Nilo-Saharan language families showed no difference
in fit measures between the two and three-factor models (RMSEA
<0.044, SRMR<0.037, CFI > 0.93, TLI > 0.908). None of the languages
had the same pattern of saliency across the items (summarised in Sup-
plementary File 1, Fig. 4). Except for Nilo-Saharan languages, items 4
(Voluntariness) and 10 (Broad consent) were non-salient across all
languages. Item 3 (Research or treatment) was also non-salient across all
languages, except for Afrikaans and Oromo languages. Item 5 was non-
salient across all languages except for Oromo languages. Item 9 was non-
salient across all languages except Amharic and Niger-Congo languages.
Item 6 was only non-salient in Afrikaans and Amharic languages, and
item 7 was only non-salient in Oromo. The final items in the language

-3 -2 -1 0 1 2 3
L1

1 1 1 1
ubacc_q1_t1 ubacc_g2_t1

1 1 1 1
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Fig. 3. Item information curves of the UBACC denoting little information about the decisional capacity.
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and language families categories were as follows: Afrikaans - items 1, 2,
3, 7, 8; Amharic - items 1, 2, 7, 8, 9; English — items 1, 2, 6, 7, 8; Niger-
Congo - items 1, 2, 6, 7, 8, 9; Nilo-Saharan - items 1, 2, 4, 6, 7, 8, 10;
Oromo - items 1, 2, 3, 5, 6, 8.

3.3. Reliability

The internal consistency, as measured by Cronbach's alpha (a) and
McDonald's Omega (), of the first pass of the UBACC in this study across
all domains for the overall sample (x 0.65 (0.64-0.65) ® 0.67
(0.66-0.67)) was below the threshold, and when stratified by country,
sex, language group, and diagnostic status, was still below the accept-
able threshold of 0.70 apart from reliability coefficients for the South
Africa dataset which approached the acceptable threshold (a 0.68
(0.67-0.69) ® 0.70 (0.69-0.71)) (Table 3). When we removed the non-
salient items (items 2 (Why participate), 4 (Voluntariness), 5 (If you
withdraw) and 10 (Broad consent), as determined with the factor
analysis of the whole cohort, and re-evaluated internal consistency, the
reliability coefficients remain somewhat the same. However, this still
did not meet the acceptable threshold (Supplementary Table 6a). We
also evaluated the internal consistency of the four non-salient items we
omitted and observed that Cronbach's a and McDonald's  are poor in
the overall sample and across country, sex, language group and diag-
nostic status, ranging from 0.00 to 0.13. When we examine the corrected
item-total correlations (Supplementary Table 6b), we see that most of
the items have a moderate to strong correlation with the overall scale.
Item 3 (Research or treatment), 4 (Voluntariness), 5 (If you withdraw),
and 10 (Broad consent) have low correlation coefficients (below 0.30),
and these same items have low dropped-item-total correlation co-
efficients as well; this indicates that these items are not particularly
consistent with the overall scale.

3.4. IRT analyses

Given that the UBACC is a multidimensional instrument, we carried
out a multidimensional IRT model approach to complement classical
theory approaches to psychometric analysis. IRT models describe the
interaction between a participant's response to an item and the latent
construct being measured by an instrument. An RMSEA value of 0.049
(95 %CI, 0.049-0.051) and an SRMR value of 0.037 indicated that the
UBACC item response model reached adequate fit levels. Using the
multidimensional IRT (mirt) implementation in R for dichotomous (two
response) and polytomous (three response) IRT models, we found that
the degree of fit (RMSEA) for each item was below 0.06, indicating a
good fit (Supplementary Table 7). We then generated IRT parameters for
each item (Supplementary Table 7). The values of the discrimination
slope (a-parameter) ranged from low (a-parameter —0.62) for item 4 (Do
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you have to be in this study?) to moderate (a-parameter) 1.67) for item 8
(Please describe some of the possible benefits of this study?), suggesting
that a few of the UBACC items discriminate respondents well along the
latent trait (i.e., decisional capacity). The item difficulty parameter es-
timates range from —2.92 (item 5- If you withdraw from the study, will
you still receive regular treatment?) to —0.44 (item 7- Please describe
some of the risks or discomforts that you may experience), indicating
moderate value ranges. A larger difficulty parameter indicates a higher
difficulty of an item. The range of difficulty parameters of the UBACC
items indicates that they may be varied in terms of their predictive
quality in relation to the latent construct/ability level, with moderate to
high difficulty items. We examined the probability of responding to
specific options in an item's response scale by using item characteristic
curves (ICCs) (Fig. 2). ICCs illustrate the slope of the latent trait,
meaning that individuals with a higher level of the latent construct (i.e.,
decisional capacity) have a higher chance of endorsing/passing the item.
We evaluated how well each item contributed to the precision of score
estimation by using item information curves (Fig. 3), in which the
steepness of the slope indicates how much information the item provides
about the latent trait. Items 4 (Do you have to be in this study?) and 10
(If you agree to be in this study, is it possible that your DNA and health
information will be used for other research studies?) had the shallowest
slope, meaning that they provided the least statistical information about
the latent trait, while items 2 (What makes you want to consider
participating in this study?) and 8 (Please describe some of the possible
benefits of this study?) had the steepest slope, meaning that they pro-
vided the most statistical information about the latent trait.

4. Discussion

This study aimed to examine the psychometric properties of the first
attempt of the UBACC when applied to participants from four African
countries in a large case-control study of the genetic architecture of
psychosis. The internal consistency of the UBACC was low in the overall
sample and, when compared across the four countries, sex, language
groups and case status, thereby pointing to poor reliability, which may
be because the UBACC has 10 items as a scale. CFA showed that a three-
factor solution, as found in the original validation of the UBACC by Jeste
et al. [1], was comparable to our factor solution and had a good fit in the
overall sample, at the country level, according to sex, language, and
diagnostic status. Item response analysis revealed that item 4 (Volun-
tariness) had the lowest item information and moderate difficulty across
all groups. These findings suggest that the UBACC, in its current form,
would benefit from measures to improve its reliable use in similar set-
tings. The structural validity of the UBACC is acceptable in the model fit
statistics from the results of the CFA.

In the original development and assessment of the UBACC by Jeste

Table 3

Tests of Reliability.
Participant All UBACC items Understanding Appreciation
groups Cronbach's « (95 % CI)  McDonald's® (95% CI)  Cronbach's « (95% CI)  McDonald's w (95 % CI) ~ Cronbach's « (95% CI)  McDonald's » (95 % CI)
Overall 0.65 (0.64-0.65) 0.67 (0.66-0.67) 0.48 (0.47-0.48) 0.51 (0.50-0.52) 0.41 (0.30-0.41) 0.42 (0.41-0.43)
South Africa 0.68 (0.67-0.69) 0.70 (0.69-0.71) 0.52 (0.50-0.54) 0.56 (0.55-0.58) 0.45 (0.43-0.47) 0.47 (0.44-0.49)
Kenya 0.50 (0.49-0.52) 0.52 (0.50-54) 0.29 (0.26-0.31) 0.31 (0.28-0.34) 0.20 (0.17-0.23) 0.22 (0.19-0.24)
Uganda 0.63 (0.62-0.64) 0.66 (0.65-0.67) 0.53 (0.52-0.55) 0.57 (0.55-0.58) 0.33 (0.31-0.36) 0.35 (0.34-0.38)
Ethiopia 0.60- (0.59-0.62) 0.66 (0.65-0.67) 0.45 (0.43-0.47) 0.51 (0.50-0.54) 0.17 (0.15-0.20) 0.18 (0.13-0.24)
Male 0.65 (0.65-0.66) 0.68 (0.67-0.69) 0.48 (0.47-0.49) 0.52 (0.51-0.53) 0.42 (0.41-0.43) 0.43 (0.42-0.44)
Female 0.63 (0.62-0.64) 0.66 (0.65-0.66) 0.47 (0.45-0.49) 0.50 (0.49-0.52) 0.39 (0.37-0.40) 0.40 (0.38-0.42)
Case 0.63 (0.62-0.64) 0.66 (0.65-0.66) 0.47 (0.46-0.48) 0.50 (0.49-0.52) 0.40 (0.38-0.41) 0.41 (0.39-0.42)
Control 0.62 (0.61-0.63) 0.64 (0.63-0.65) 0.43 (0.41-0.44) 0.47 (0.45-0.49) 0.39 (0.37-0.41) 0.40 (0.38-0.42)
English 0.57 (0.56-0.58) 0.59 (0.58-0.60) 0.43 (0.41-0.45) 0.46 (0.45-0.48) 0.27 (0.24-0.29) 0.28 (0.24-0.31)
Afrikaans 0.65 (0.62-0.69) 0.69 (0.65-0.73) 0.56 (0.48-0.61) 0.58 (0.52-0.65) 0.19 (0.07-0.29) 0.18 (0.09-0.33)
Ambharic 0.61 (0.59-0.62) 0.66 (0.65-0.68) 0.46 (0.44-0.47) 0.51 (0.49-0.54) 0.18 (0.15-0.21) 0.18 (0.12-0.23)
Niger-Congo 0.58 (0.57-0.59) 0.60 (0.59-0.61) 0.40 (0.38-0.41) 0.43 (0.41-0.45) 0.33 (0.31-0.34) 0.33 (0.31-0.35)
Oromo 0.43 (0.31-0.54) 0.50 (0.35-1.00) 0.38 (0.20-0.49) 0.55 (0.34-1.00) 0.35 (0.30-0.47) 0.51 (0.20-1.00)

Nilo-Saharan

0.63 (0.60-0.65)

0.65 (0.63-0.66)

0.49 (0.45-0.52)

0.54 (0.51-0.57)

0.43 (0.39-0.45)

0.46 (0.43-0.49)
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and colleagues, the first trial had good internal consistency (Cronbach o
= 0.77 for cases and 0.76 for controls). This study was conducted
amongst adults with schizophrenia and schizoaffective disorder (n =
127) and healthy controls (n = 30) to assess capacity to consent for a
hypothetical clinical trial study. In another study of older adults with
mild cognitive impairment (n = 49) and healthy controls (12) who
provided consent for a study investigating the association between blood
metabolites and cognitive ability, the first trial of the UBACC also had an
acceptable internal consistency (Cronbach o = 0.747) [4]. These find-
ings suggest that the UBACC is a reliable tool for evaluating the capacity
to consent in high-income populations and research settings. In contrast
to these previous studies, the two main domains, understanding and
appreciation, for the full sample and according to country, sex, and
diagnostic status, had below threshold reliability coefficients. After the
retention of only the salient items, we saw a slight improvement in in-
ternal consistency coefficients, but they still did not meet the acceptable
threshold of 0.70. The differences between this study and the previous
studies may be attributable to multiple factors, for example: 1) the
substantial increase in sample size may provide more power to
adequately assess the performance of the UBACC, 2) the research de-
signs and participant diagnoses in each study vary, and the complexities
may influence participants' understanding, 3) research concepts may not
be equally understood by participants across the studies due to the
cultural, literacy and linguistic differences.

One of the common suggestions for improving reliability is the
lengthening of instruments [21]. The UBACC has four items related to
the understanding domain, the appreciation domain has five items, and
the reasoning domain only has 1 item. It is possible that the addition of
questions specific to the reasoning domain would improve internal
consistency for the first trial of any future study. It is expected that
cultural experiences and norms shape how participants understand as-
pects of research [22,23]. Further engagement with community mem-
bers may be helpful to ensure that all of the information in the consent
forms and the questions in the UBACC are culturally relevant, which will
further strengthen the internal consistency of the scale.

In the original UBACC validation study, three factors were identified
with eigenvalues greater than 1, explaining more than 56 % of the
variance [1]. Consistent with our findings, another study used UBACC in
a sample of older adults with Alzheimer's Disease and mild cognitive
impairment [4] and found that the UBACC loaded onto only one factor,
which likely relates to ‘understanding’. The three-factor model was,
however, also a good fit in the overall NeuroGAP-Psychosis sample and
across the four different countries, sex, language, and diagnostic status.

By using multidimensional IRT, we found that item 8 (‘Please
describe some of the possible benefits of this study?’) was the best-
performing item with a discrimination slope estimate of 1.67, whereas
item 4 (‘Do you have to be in this study?’) was the least discriminating
with a slope estimate of —0.62. Many of the other items in the
NeuroGAP-P study had poor discrimination properties, meaning that
many of the items did not differentiate between high and low decisional
capacity. The high information slopes for items 2 and 3, as measured by
ICCs, suggest that these items provided the most statistical information
about the latent trait. In comparison, items 4 and 10 had the lowest
slope. Findings from the IRT analysis indicate that scores from the
UBACC had strong item discrimination and item difficulty. These mea-
sures provide strong motivation to re-examine certain items and retain
or add others. These measures provide strong motivation to re-examine
and potentially rephrase certain items, such as item 4 (‘Do you have to
be in this study?’) and retain others, such as item 8 (‘Please describe
some of the possible benefits of this study?’) and item 2 (‘What makes
you want to consider participating in this study?’).

It is interesting to note the overall poor performance of item 4
(Voluntariness) on the first trial of the UBACC, not only in the IRT an-
alyses but this item was also non-salient in many of the factor structure
models. A potential explanation for this, as shared anecdotally by the
study staff, is that the potential study participants' first interpretation of
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this question was not related to voluntariness, as we might expect, but
was influenced by different motivations to participate. Items 3 (Research
of treatment), 5 (If you withdraw), and 9 (No benefits) also performed
poorly and were non-salient in many of the factor structure models. A
review of informed consent between developed and developing coun-
tries indicated that understanding of the research process was highly
variable between participants and that complex biomedical terms were
poorly understood in both research settings, irrespective of apparent
differences in resources and education [24]. However, in LMICs, the
participants responded that they were less likely to refuse or withdraw
from research because they were concerned about the consequences, e.
g., reduced access to medical care. Thus, care must be taken to ensure
that participants from these settings do not fear that their treatment
depends on their participation in research studies.

A key strength of the study is the large sample size spanning four
African countries. Genetic studies of psychiatric conditions are relatively
recent in African countries. There is an opportunity to add more
ethnographic work and to use cognitive interviews with both the ad-
ministrators of the UBACC and the participants involved to get detailed
qualitative data about their experiences, particularly on non-salient
items. With these additional investigations, the potential of additional
items to capture these nuances in the LMIC setting may indeed increase
the reliability of the first-pass UBACC.

There are also a few limitations to consider. Per the study protocols,
the participants who failed the UBACC after four attempts were not
enrolled in the NeuroGAP-Psychosis study, and so, too, were not
included in these analyses. As such, we may be missing a subset of in-
formation from these excluded participants. The study also did not
administer a comparable measure for assessing capacity to consent,
therefore limiting an evaluation of the concurrent validity of the UBACC.
Additionally, it was not recorded which assessors administered the
UBACC, preventing us from testing inter-rater reliability. Due to the
limited research on measures of capacity to consent, future studies
incorporating these elements would be incredibly beneficial. The addi-
tion of an ethnographic arm, including cognitive interviews, in future
research would also be insightful as it would help gain a deeper un-
derstanding of the use of the UBACC and its validity from the partici-
pant's view in a structured and systematic manner.

5. Conclusion

In conclusion, the present study provides evidence of the utility of
the UBACC in assessing the capacity to consent to research studies. It is
supported by the convergence of the three-factor solution proposed by
the original developer of the instrument. However, the UBACC has low
reliability scores and a few low discriminant items that perform in a
varied manner. This suggests that further investigation into the content
and translation of the UBACC items is required to ensure it is appro-
priately utilised in this research setting.
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