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Introduction

Globally, about 0.25% of the population is diagnosed with schizophrenia (He et al, 2020). In
sub-Saharan Africa (SSA), the lifetime prevalence of psychotic disorders was 1% among a
community sample drawn from western Kenya (Kwobah, Epstein, Mwangi, Litzelman, & Atwoli,
2017) Despite such a low prevalence, psychotic disorders are associated with significant disability
and mortality. In 2017, schizophrenia accounted for 12.66 million Disability-Adjusted Life Years
(0.51% of all-cause DALYSs) globally (He et al, 2020). A study conducted among adolescents and
young adults with a first diagnosis of a psychotic disorder in the US, found the all-cause mortality to
be 54.6 per 10,000 compared with 6.7 per 10,000 among health system out-patients (Simon et al.,
2018). Additionally, psychotic disorders result in considerable economic costs emanating from
increased utilization of health care, as well as productivity losses related to premature morbidity and
mortality (Chong et al., 2016; De Oliveira, Cheng, Rehm, & Kurdyak, 2016).

Unfortunately, the proportion of persons with possible mental disorders (psychotic disorders
included), who receive a diagnosis is very low in clinical settings in SSA. For example in Nigeria,
only 12.6% of general out-patients with a mental disorder received a diagnosis, while a study in
Kenya reported an accuracy of detection of mental disorders of 4.1% (Ndetei et al., 2009). One
potential reason for poor detection of psychotic disorders in clinical settings in SSA is a lack of valid
and reliable tools for detecting these disorders. The major psychotic disorder assessment and
diagnostic tools were developed in the western world (Bech, Larsen & Andersen, 1988; Kay,
Fiszbein & Opler 1987), and the validation of these scales using African populations is in the
nascent stage. The existence of cross-cultural differences in the expression of psychotic disorders
has been well documented (Katz et al. 1988, Vermeiden et al., 2019). The use of tools validated in
western populations for African settings could therefore lead to under-estimation or mis-identification
of psychotic disorders in these settings.

The Mini International Neuropsychiatric interview (MINI) (Sheehan et al., 2017) is a

diagnostic tool whose utility has been demonstrated in primary care settings (De Azevedo Marques
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& Zuardi, 2008). Its psychotic disorder module has a set of questions examining 10 psychotic
symptoms. Several studies have examined and confirmed the reliability and criterion validity of the
psychosis module of the MINI across different settings (Rossi et al., 2004; Mordal, Gundersen, &
Bramness, 2010; Kadri et al., 2005; De Azevedo Marques & Zuardi, 2008; Sheehan, et al., 1997,
Otsubo et al., 2005; Kittirattanapaiboon & Khamwongpin, 2005). However, the underlying construct
validity of the MINI psychosis items has not been investigated globally. Studies investigating the
factor structure of psychosis using other psychometric scales have yielded one to seven factor
solutions (Emsley et al., 2001; Emsley, Rabinowitz, & Torreman, 2003; Seretti & Olgiati 2004;
Stefani et., al 2002, Higuchi et al., 2014). Most of these studies have been conducted in high income
settings, thereby limiting the generalizability of the findings to other resource-constrained settings.
Few studies have investigated the factor structure of psychosis with an African sample, of which only
one study examined the factor structure of psychosis among Xhosa patients with schizophrenia in
South Africa. The study found that a five-factor solution best fit the data (Emsley et al., 2001).
However, no studies have investigated the factor structure of psychosis in other SSA countries,
including in Kenya. Further investigation on the latent structure of psychosis in African samples is
needed to better understand the nature of psychosis outside of Western countries.

The aim of this study was twofold. First, we examined the factor structure of psychosis in a
large Kenyan sample using the standard MINI version 7.0.2 (MINI-7). We examined the latent factor
structure of psychosis in the full sample and assessed the factor structure by sex to determine
whether the MINI-7 is invariant (i.e., measuring the same underlying construct) in males and
females. Second, we evaluated the item difficulties through an item response theory framework. We
explored the item difficulties of the MINI-7 psychosis items in the full sample and by sex to determine
which items are the most and least difficult in the Kenyan sample. The study used data collected
using this measure from subjects enrolled in an epidemiological case-control study seeking to
investigate the genetics and accompanying phenotype symptoms of psychosis among African

populations in Kenya (Stevenson et al., 2019).



MEASUREMENT OF PSYCHOSIS IN KENYA 3

Method

Participants

The current study utilized participant data from the Kenyan sites of the Neuropsychiatric
Genetics of African Populations-Psychosis (NeuroGAP-Psychosis) study. The NeuroGAP-Psychosis
study is an ongoing, multi-site, case-control and genome-wide association study (GWAS) aimed at
exploring the genetic and environmental risk factors for psychotic disorders in Ethiopia, Kenya,
South Africa, and Uganda. See Stevenson and colleagues (2019) for additional details of the study
design.

Participants were comprised of 2,760 cases from the Kenyan sites enrolled between March
2018 and March 2020. However, only data from 2,738 cases were used in the current investigation
due to missing data on MINI-7 for 22 participants. Cases were defined as participants with a primary
psychotic or bipolar disorder (i.e., schizophrenia, schizoaffective disorder, psychotic disorder not
otherwise specified, and bipolar disorder) in were recruited to participate. Control participants were
not used in the analyses as they were not administered the MINI-7 as part of the NeuroGAP-
Psychosis study. Participants were excluded if they were not fluent in Swabhili, had an inability to
consent to study participation as assessed by the University of California, San Diego Brief
Assessment of Capacity to Consent (UBACC; Jeste et al., 2007), had a substance use disorder
based on a history of having been an in-patient for the same disorder, or were experiencing severe,
acute, psychotic symptoms at the time of the study that interfered with the patient’s ability to
complete the study procedures. See Table 1 for a breakdown of participant characteristics.
Measures

Demographic Questionnaire. A researcher designed demographic questionnaire was used to
gather information about the participants such as age, sex, marital status, level of education, general
health information, language preference, and other demographic variables of interest for the multi-

site NeuroGAP-Psychosis study.
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Standard MINI version 7.0.2 (MINI-7). The MINI-7 (Sheehan et al., 1998; Lecrubier et al.,
1997) is a structured, diagnostic interview designed to assess the presence of current and past
mental health disorders from the Diagnostic and Statistical Manual (DSM-5; American Psychiatric
Association, 2013) and International Classification of Disease (ICD-10; World Health Organization,
1992) diagnostic manuals. The current study utilized data from the MINI-7 psychotic disorder
section (items K1-K10) assessing for lifetime presence of psychotic symptoms. The MINI-7
psychosis section is comprised of 10-items assessing delusions, hallucinations, and the negative
symptoms of psychosis (e.g., “Have you ever felt that people were spying on you, or that someone
was plotting against you, or trying to hurt you?”). The items are rated using a categorical response
scale with “no” indicating absence of a symptom and “yes” indicating endorsement of a symptom.
The MINI-7 was administered in English or Swahili, depending on the participants’ language of
preference. The Swahili version of the MINI-7 was translated and back translated to Swahili and
reviewed by native Swahili speakers for accuracy prior to participant enrollment. The MINI-7 was
administered in English and Swahili by highly trained research assistants fluent in both languages.
Study staffs underwent a two-day training by the developer of the MINI-7 to ensure they received an
optimal level of training prior to administering the MINI-7.

San Diego Brief Assessment of Capacity to Consent (UBACC) (Jeste et al., 2007). The
UBACC was administered to ensure participants had capacity to consent for the present study.
Participants not reaching the required level of capacity (i.e., score of 14.5 out of total score of 20)
after completing four trials of the UBACC as recommended in prior studies on the use of the UBACC
in SSA (Campbell et al., 2017), were deemed to lack capacity for consent and were not eligible for
the study.

Procedure

Kenyan participants were recruited from two main sites in Kenya: (1) Moi Teaching and

Referral Hospital and affiliated health facilities in Webuye, Kapenguria, Kitale, Kapsabet, Iten and

Kakamega; and the (2) Kenya Medical Research Institute (KEMRI) Wellcome Trust Research
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Programme with recruiting sites in Kilifi County Referral Hospital, Malindi Sub-County Hospital, Port
Reitz Sub-County Hospital, and Coast General Teaching & Referral Hospital. Potentially eligible
participants were identified by providers working in outpatient clinical settings. Providers identified
potentially eligible participants based on chart review of their diagnoses. Patients with psychotic
disorder listed in their chart were the research staff on the NeuroGAP-Psychosis study team assess
for study eligibility. Eligible participants completed a study visit comprised of the consenting process,
collection of a saliva sample, completion of phenotype measures including the MINI-7, and
physiological measures (see Stevenson et al., 2019 for more information of the full recruitment
procedure and study design).

Ethical approval to conduct this study was obtained from all participating sites, including Moi
University School of Medicine Institutional Research and Ethics Committee (#IREC/2016/145,
approval number: IREC 1727), Kenya National Council of Science and Technology
(#NACOSTI/P/17/56302/19576), KEMRI Centre Scientific Committee (CSC#
KEMRI/CGMRC/CSC/070/2016), KEMRI Scientific and Ethics Review Unit
(SERU#KEMRI/SERU/CGMR-C/070/3575) in Kenya; and the Harvard T.H. Chan School of Public
Health (#IRB17-0822), in the United States.

Data Analytic Plan

The factor structure of the MINI-7 psychosis module K was explored using confirmatory
factor analyses (CFA). First, we conducted CFA’s with robust weighted least squares (WLSMV) in
Mplus 8.4 (Muthen and Muthen, 1998-2017) of the full sample to evaluate the overall model fit of a
one-factor structure of the MINI-7 psychotic symptoms items (K1-K10). CFA model fit was evaluated
based on overall (chi-square), comparative fit indices (comparative fit index; CFl and Tucker Lewis
Index; TLI) and parsimony (root standardized mean square of approximation, RMSEA). Cutoffs for
model fit indices of an adequate or good fitting model were based on established cut-offs (Brown,
2006; Hu & Bentler, 1999; MacCallum, 1996). Significant chi-square values (p < .05) were deemed

to be appropriate based on findings from prior investigations demonstrating that chi-square values
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will be significant with large sample sizes as is the case in the present study (Hu & Bentler, 1999).
Adequate and good fitting models were evaluated based on factor structure and item loadings for
each factor. Non-salient items (factor loadings <.40; (Brown, 2006) were removed from the analysis
and the models were re-run to assess for improvement in model fit after dropping non-salient items.
Consistent with recommendations for performing multiple group analysis (Brown, 2006), an
adequate fitting unidimensional model was identified in the full sample to meet the criteria of
configural invariance (i.e., equal factor structure), prior to moving on to single group analysis by sex
(i.e., assessing metric invariance by sex).

After identifying adequate fit for the overall sample, we then performed single group CFA’s to
provide a comparison of the factor structure of the MINI-7 by sex. Finally, given that running CFA
analysis with categorical variables provides results comparable to item-response theory (IRT), (De
Ayala, 2009) analysis (Brown, 2006; Paek, Cui, Ozturk Giibes, & Yang, 2018) we also evaluated the
thresholds (e.g., item difficulties) of the MINI-7 psychosis items in the full sample and by sex.
Interpretation focused on the item difficulties and the item-characteristic curves (ICC). Item
difficulties with categorical items refer to the degree to which endorsement of an item is predictive of
a higher score on an overall latent construct. Larger item difficulties reflect greater probability of
being high (or receiving a high score) on the underlying latent construct being measured (e.g.
psychosis); whereas lower difficulty values are less predictive of whether one will score high or low
on the latent construct). Item difficulties were evaluated based on: (1) comparisons of the item
difficulties of the MINI items in the full sample and (2) comparisons of MINI item difficulties by sex.

Results

Lifetime endorsement of the MINI-7 psychotic items was high and all the psychotic symptoms
were endorsed by more than a half of the participants (Table 2). The most common psychotic
symptoms experienced were odd beliefs (92.2%) and disorganized speech (85.9%). The least
prevalent psychotic symptoms were special messages (54.6%) and visual hallucinations (51.0%).

The MINI revealed endorsement of bipolar disorder was high with 74.9% of participants meeting
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criteria for lifetime bipolar disorder. Lifetime psychotic disorder was identified in 6.5% of the sample.
Further, 16.2% endorsed a lifetime major depressive disorder.

Consistent with the assumptions of performing multiple group CFA’s (Brown, 2006), analyses
revealed that an unidimensional, 1-factor model provided adequate fit of the MINI-7 Psychosis items
(K1-K10) based on absolute (x? = 397.92, df = 35, p <.0001, parsimony (RMSEA = .06) and
comparative fit (CFl = .92 and TLI = .90) indices. It is notable that when interpreting the absolute
model fit in large samples, the chi-square value will always be significant (Hu & Bentler, 1999) and,
thus, a significant chi-square value is appropriate when interpreting model fit given the large sample
size (i.e, N =2738) in the current investigation. All items were salient (factor loadings > .40; (Brown,
2006)) on the 1-factor latent construct with factor loadings ranging from 0.45 for MINI item K9
measuring catatonia/disorganized behavior to .68 on item K5 measuring odd beliefs.

Model fit for the comparisons for the female and males groups were supportive of
measurement invariance by sex, reflecting a similar pattern as the results observed in the full
sample. We found acceptable fit for the 1-factor models for the female group in regards to absolute
(x?2 =185.16.92, df = 35, p <.0001), parsimony (RMSEA = .06) and comparative fit (CFI = .93 and
TLI = .91) indices, and an acceptable fit for the male group (x? = 242.09, df = 35, p <.0001; RMSEA
=.06; CFI = .92) with slightly (albeit modestly) less acceptable fit for the male group on the TLI index
(TLI = .89; See Table 3). Once again, all item loadings were salient for both the female and male
groups. Item K5 (odd beliefs) had the highest factor loading for the male group (.72) and item K1
(persecutory delusions) had the highest loading (.65) for the female group. Item K9 measuring
catatonia/disorganized behavior had the lowest factor loadings for both females (.48) and males
(.45). See Table 4 for the factor loading for all MINI-7 psychosis item for the full sample and by
group (males, females).

Due to the categorical nature of the MINI-7 items, item thresholds were evaluated and
interpreted using an IRT approach (De Ayala, 2009) as the interpretation of threshold values in CFA

with categorical variables is similar to the interpretation of item difficulties when performing an IRT
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analysis (Brown, 2006; Paek et al., 2018). Iltem thresholds for the full sample ranged from -1.42 for
item K5 (odd beliefs) to -0.03 for item K7 (visual hallucinations). A similar pattern emerged for the
female and male groups. Item K5 (odd beliefs) had the highest thresholds in the female (-1.33) and
the male (-1.51) groups and item K7 (visual hallucinations) had the lowest threshold values with -
0.04 for females and -0.01 for the male group. Thus, those endorsing item K5 (odd beliefs) had the
highest item difficulty i.e. the item was associated with a greatest likelihood of falling high on the
latent factor of psychosis; whereas endorsement of item K7 (visual hallucinations) had the lowest
item difficulty and was not predictive of falling high on the latent construct of psychosis in the full
sample or in the male or female groups. The thresholds values for all of the MINI-7 psychosis items

are reported in Table 5. The ICC for the 10 MINI-7 items can be found in Figure 1.

Discussion

The present study evaluated the factor structure of the MINI-7 psychosis items with a sample
of individuals with psychotic disorder or bipolar disorder in Kenya. To the best of our knowledge, this
is the first study to evaluate the factor structure and item difficulties of the psychosis module of the
MINI-7 in Kenya. We also explored the measurement invariance of the MINI-7 psychosis items by
seXx. The results of the CFA analyses provided support for the prediction that the one-factor model
would provide an adequate fit for the MINI-7 psychosis items. Further, we found that the factor
structure for MINI-7 psychosis was comparable for both males and females. These findings provide
support for measurement invariance by sex. Thus, the MINI-7 psychosis items appear to be
measuring the same underlying construct of psychosis in Kenyan males and females.

The item difficulty results revealed that the MINI-7 item K5 measuring odd beliefs had the
strongest item difficulty on the latent factor of psychosis. As such, it is possible that endorsement of
odd beliefs and other items with higher item difficulties (e.g., item K8 measuring disorganized

speech), are particularly important when measuring psychosis in Kenyan samples determining
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whether one will fall high or low on psychosis. Interestingly, visual hallucinations had the lowest item
difficulty, suggesting that it is an “easier” item to endorse in this population, and therefore, less
predictive of whether one will fall high or low on the latent construct of psychosis.

Our findings add to the nascent literature of the latent factor structure of psychosis in non-
Western samples. Consistent with prior research, our results showed an adequate fit for a one-factor
structure of psychosis (Heuvelman, Nazroo, & Rai, 2018). However, it is important to note the
equivocal findings in the literature. Prior investigations have reported psychosis to be comprised of
two or more factors (Kay, Fiszbein, & Opler, 1987; Giesbrecht et al., 2016; Wu et al. 2015; Emsley,
Rabinowitz, & Torreman, 2003; Overall & Gorham, 1962; Kopelowicz, Ventura, Liberman, & Mintz,
2008). The equivocal factor structure could be related to the use of different scales in measuring
psychosis across studies, as well as differences in characteristics of study populations. For example,
Giesbrecht et al. (2016) reported a three-factor solution for psychosis among homeless persons with
multi-morbidity in Canada. Further, Wu et al. (2015) reported a five-factor solution among persons
with schizophrenia in China, and Kay and colleagues (1987) reported a four factor solution among
persons with schizophrenia in the US. In a cross-country trial, Emsley et al. (2003) obtained a
seven-factor solution among patients with recent onset psychosis (schizophrenia, schizophreniform
disorder, schizoaffective disorder). Finally one study conducted among the Xhosa in South Africa
reported a five-factor solution for psychosis Emsley et al., (2001). Another potential reason for the
variation in findings could be related to the use of different rating scales. Using the BPRS, four and
five factor solutions have been reported (Kopelowicz et al., 2008; Shafer et al., 2005); whereas a
three (Giesbrecht et al. (2016) and seven-factor structure (Emsley, 2003) has been identified using
the PANSS. Our study (to the best of our knowledge) was the first to examine the factor structure of
psychosis using the MINI-7.

Further, given that this is among the first studies to examine the factor structure of psychosis
in Kenya, the differences in the findings observed could also reflect true variations in psychosis in

Kenya compared to Western countries. Prior research has reported variations in the endorsement of
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psychotic symptoms based on culture (McLean et al., 2014; Vega & Lewis-Fernandez, 2008).
Vermeiden et al. (2019) found that Nigerian participants tended to endorse “strange experiences”
and “paranoia” more than those in the Dutch and Norwegian participants in their study. Given the
nascent stage of this literature, it is unclear whether these variations reflect true differences in the
experience of psychosis; or if it is more of a reflection of the cultural acceptability related to the
endorsement of psychotic experiences. Further research is needed to obtain a clearer sense of how
the nature of psychosis varies by culture.

The findings from the item difficulties revealed that endorsement of odd beliefs for both
males and females were the most “difficult” items and thereby most predictive of having a high score
on the latent construct of psychosis. Consistent with the finding that odd beliefs had the strongest
factor loading in the CFA solution, the high item difficulty of this item emphasizes the role of odd
beliefs as being predictive of someone rating high on psychosis among Kenyan adults. In addition,
we found that endorsement of visual hallucinations for both males and females were the least
difficult items, indicating that endorsement of these items was not predictive of having a high level of
psychosis on the underlying latent construct. Interestingly, visual hallucinations have traditionally
been considered to be less prevalent in primary psychotic disorders compared to other psychotic
symptoms (McCarthy Jones 2017).This may suggest that visual hallucinations may not be the most
informative when measuring psychosis and it may be beneficial to drop these scale items in the case
that one wanted to create a shortened version of the MINI-7 in Kenya. Additional research is needed
to replicate these findings to determine whether these changes would be warranted.

Overall, the findings add to the literature on the latent structure of psychosis using the MINI-7
in an ethnically diverse sample of patients with psychosis in Kenya. Further, results demonstrate that
the underlying factor structure and item difficulties are invariant in males and females. That said, this
study is not without limitations. First, we might have obtained a biased sample because we
conducted a hospital-based survey among out-patients. For example, patients with milder psychotic

symptoms and therefore not presenting to hospital, or those with very severe symptoms therefore
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admitted, may have been excluded from the NeuroGAP-Psychosis study. Our findings may therefore
not be generalizable to the general population in Kenya. Future research should evaluate the factor
structure of psychosis in a community sample and in other SSA settings to enhance generalization
of findings.

In conclusion, the MINI-7 psychosis module is a useful tool for diagnosing psychotic
disorders in clinical settings in Kenya. Given the high prevalence of psychotic disorders in mental
health services in SSA, having a simple to administer tool like the MINI-7 psychosis module, can

help with the identification and hence treatment for those with a psychotic disorder.
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Table 1. Participant Demographics

Count % Mean SD

Age 35.9 11.7
Sex

Male 1497 54.2

Female 1263 45.8
Marital status

Single 1145 41.5

Married or cohabitating 1026 37.2

Widowed 101 3.7

Divorced or separated 488 17.1
Level of education

No formal education 51 1.8

Some Primary 445 16.1

Finished Primary 716 25.9

Some Secondary 367 13.1

Finished Secondary 609 22.1


https://doi.org/10.1016/j.schres.2015.09.011
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Some University
Finished University

197
347

7.1
13.6

Note. N = 2738; SD = standard deviation.

Table 2. Endorsement of MINI-7 Lifetime Psychotic Symptoms (ltems K1-K10)

15

MINI-7 Psychotic Item

Number endorsing

%

K1. People spying on you 2110 77.1
K2. Read mind/others hear thoughts 1910 69.8
K3. Thought insertion / removed from head 2015 73.6
K4. Special messages (radio, TV) 1494 54.6
K5. Odd beliefs 2525 92.2
K6. Auditory hallucinations 1884 68.2
K7. Visual hallucinations 1397 51.0
K8. Disorganized speech 2738 85.9
K9. Catatonia/disorganized behavior 2022 73.8
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K10. Negative symptoms

1744

63.0

Note: N = 2738. The text for the MINI-7 items was shortened in the table and are not verbatim.

Table 3. Model Fit Indices of the MINI-7 Psychotic Symptoms for the Full Sample and the Multi-

group Models (male, females)

Model Fit Indices for the 1-Factor Model

2

X df RMSEA CFI TLI
Full Sample 397.92 35 .06 .92 .90
Female 185.16* 35 .06 .93 91
Male 242.09* 35 .06 91 .89

2
Note. N = 2738; * p<.0001; X =chi-square; df=degrees of freedom; RMSEA=root mean square error

of approximation; CFl=comparative fit index; TLI=Tucker—Lewis index.




MEASUREMENT OF PSYCHOSIS IN KENYA

Table 4. Factor Loadings for the 1-Factor CFA Model of the MINI-7 Psychosis Items for the for the

Full Sample and the Multi-Group Models (male, females)

17

MINI-7 Psychosis Item

Factor Loadings

Full Sample Male Female
K1. People spying on you .64 .63 .65
K2. Read mind/others hear thoughts .62 .61 .63
K3.Thought insertion / removed from head .65 .65 .65
K4. Special messages (radio, TV) .59 .57 .61
K5. Odd beliefs .68 72 .64
K6. Auditory hallucinations .58 .60 .56
K7. Visual hallucinations .65 .67 .63
K8. Disorganized speech .59 .60 57
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K9. Catatonia/disorganized behavior .45 42 48
K10. Negative symptoms .53 .54 51

2
Note. N = 2738; * p<.0001; X = chi-square; df = degrees of freedom; RMSEA = root mean square

error of approximation; CFl = comparative fit index; TLI = Tucker—Lewis index.

Table 5. MINI Psychotic Symptoms: Thresholds (Item Difficulties) for the 1-Factor CFA for the Full

Sample and the Male and Female Group.

MINI-7 Psychosis Item

Thresholds (intercepts)

Full Sample Male Female

K1. People spying on you -0.74 -0.84 -0.64
K2. Read mind/others hear thoughts -0.52 -0.58 -0.45
K3. Thought insertion / removed from -0.63 -0.70 -0.56
head

K4. Special messages (radio, TV) -0.12 -0.18 -0.04
K5. Odd beliefs -1.42. -1.51 -1.33
K6. Auditory hallucinations -0.49 -0.50 -0.48
K7. Visual hallucinations -0.03 -0.01 -0.04
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K8. Disorganized speech -1.08 -1.11 -1.04
K9. Catatonia/disorganized behavior -0.64 -0.70 -0.58
K10. Negative symptoms -0.35 -0.36 -0.34

Note. N = 2738.
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