International Neuropsychlatric
Disease Journal

X International Neuropsychiatric Disease Journal

R
Jas Volume 20, Issue 1, Page 44-57, 2023; Article no.INDJ.100991
ISSN: 2321-7235, NLM ID: 101632319

QT T

Neurocognitive Impairment in Patients
with HIV and Depression in Nigeria

Murtala M. Umar 2, Zaharaddeen G. Habib °,

Usman M. Umar ¢, Ahmad M. Yakasai ¢, Kawther I. Inuwa ©,
Auwal S. Salihu °¢, Maryam A. Habib f, Sumayya I. Inuwa ¢,
Mustapha I. Gudaji *°, Shakirah D. Owoloabi °*,

Abubakar S. Baguda ©, Aminu A. Taura "¢,

Chika N. Aghukwa ¢, Ahmad M. Abubakar ",

Zaiyad G. Habib " and Fawaz Babandi ®

# Abubakar Tafawa Balewa University Teaching Hospital, Bauchi, Nigeria.
b Bayero University Kano, Nigeria.

¢ Aminu Kano Teaching Hospital, Kano, Nigeria.

4 Yusuf Maitama Sule University, Kano, Nigeria.

© Darul Hikmah Health care Foundation, Kano, Nigeria.

" St. Michael’s Hospital, Unity Health Toronto, Canada.

9 Al Amal psychiatry Hospital, Dubai, United Arab Emirates.

h University of Abuja Teaching Hospital, Gwagwalada, Nigeria.

Authors’ contributions

This work was carried out in collaboration among all authors. All authors read and approved the final
manuscript.

Article Information

DOI: 10.9734/INDJ/2023/v20i1387

Open Peer Review History:

This journal follows the Advanced Open Peer Review policy. Identity of the Reviewers, Editor(s) and additional Reviewers,
peer review comments, different versions of the manuscript, comments of the editors, etc are available here:
https://www.sdiarticle5.com/review-history/100991

Received: 11/04/2023
Accepted: 14/06/2023
Published: 28/06/2023

Original Research Article

*Corresponding author: E-mail: zghabib@yahoo.com;

Int. Neuropsy. Dis. J., vol. 20, no. 1, pp. 44-57, 2023



Umar et al.; Int. Neuropsy. Dis. J., vol. 20, no. 1, pp. 44-57, 2023; Article no.INDJ.100991

ABSTRACT

HIV has been associated with neurocognitive impairment which may be due to the
direct effect of the virus, indirect effect or due to medications side effects or due to a
combination of factors. HIV and depression have been shown separately to have neurocognitive
deficits.

Aim: Determine the prevalence of NCI and factors associated with it among depressed and non-
depressed patients with HIV on combined antiretroviral treatment (CART).

Methodology. A descriptive comparative cross-sectional study was conducted among People living
with HIV (PLHIV) at Aminu Kano Teaching Hospital in Kano State, northern Nigeria. Participants
were grouped into HIV with depression and HIV without depression groups based on current
diagnosis using the depression module of the MINI International Neuropsychiatric Interview (MINI)-
7™ edition. A multi-domain neuropsychological battery (MDNPT) of 5 tests (assessed 5 cognitive
domains) was used to diagnose Neurocognitive impairment.

Results: Fifty-seven percent of the study sample were females, and the mean age of the
participants was 37.54 (x10.04) years with an age range of 18-65 years.

The prevalence of NCI was 74% among the depressed 68.3% among the non-depressed group
(p=0.484). Years of education and IHDS score were significantly associated with NCI in the
depressed group (p < 0.05 respectively). While among the non-depressed group, Years of
education, average monthly income and IHDS score were significantly associated with NCI (p <
0.05 respectively).

Conclusion: Neurocognitive impairment occurs in HIV-positive patients but is worsened by a
depressive disorder. There is a need to adequately assess and treat HIV patients with depression.
Treatment may improve neurocognitive impairment in depressed HIV patients.

Keywords: Neurocognitive impairment; HIV; depression; Nigeria.

1. INTRODUCTION remarkably improved the outcome of People

) ) o Living with HIV (PLHIV) globally [2]. HIV is now
The terminologies and the criteria for the  4nsidered a chronic illness with co-morbid non-
diagnosis of HIV-associated Neurocognitive  communicable disease complications including
impairment (NCI) have varied over the last tWo  mental jlinesses [2]. HIV-positive subjects are at
decades [1]. In 1991, The AIDS task force of the higher risk of depression than the general

American Academy of Neurology (AAN) detailed  opylation [3-5]. Major depression is the most

criteria for diagnosing 2 degrees of NCI: prevalent mental illness among PLHIV; its
1) HIV-associated dementia (HAD) prevalence has been estimated at 9.4%
2) Minor motor cognitive disorder (MCMD) Worldwide and 17% in sub-Saharan African

[2]. countries (SSAs) [5]. Despite the burden among

PLHIV, depression is often underdiagnosed in
This was later revised in 1999 to include an clinical practice in SSAs [2,6].
asymptomatic neuropsychological impairment
(ANI) making 3 degrees of severity. Due to the  Major depression has been shown to impact
evolving epidemiology of the HAART-treated negatively cognitive function, medication
population in 2007 compared to those of adherence (MA) and clinical outcome, including
untreated populations of the previous decades, a  jajteration of lymphocyte functions and decrease
new revision known as the “Frascati criteria® natural killer cell activity in PLHIV, contributing to
ensued [1]. Furthermore, some studies in the the increased mortality [7,8]. There is a paucity of
cART era have shown no relationShip between research work on the association between
HIV-related variables (VlraI Load (VL) and low depression and Cognitive impairment among
Cluster of Differentiation-4 (CD-4) count) and  pPLHIV on cART.
NCI [2]. Therefore, the exact prevalence of

cognitive impairment  attributable  to  HIV- Ajm: Determine the prevalence of NCI and
associated neuropathology remains inconclusive.  f5ctors associated with it among depressed and

The introduction and widespread availability of ~Non-depressed patients with HIV on combined
Combination Anti-Retroviral therapy (CART) has antiretroviral treatment (CART).
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2. METHODOLOGY

Study Area: The study was conducted at Aminu
Kano Teaching Hospital (AKTH) a tertiary health
facility in North-western Nigeria. The majority of
the residents in Kano belong to the Hausa-Fulani
tribe and the Islamic faith. The S.S. Wali Virology
Centre is an outpatient clinic in AKTH that
provides HIV care and treatment. All patients
were selected from this clinic.

Study Design: The study was a comparative
cross-sectional study.

Study Population: The study was conducted
among adult HIV patients on combined
antiretroviral treatment (CART). Participants were
recruited into one of two groups based on their
current diagnosis of MDD. The Criteria for
inclusion and exclusion were as follows:

Inclusion Criteria for participants were Adults, 18-
65yrs, with positive antibodies to HIV1, HIV2 or
both who were diagnosed within the last 2 years
and have been receiving cART for at least 6
months, completed at least six years of
education, and granted informed consent to
participate in the study. Those excluded were
those with history of current substance abuse
and/or dependence, history of traumatic brain
injury (TBI) with loss of consciousness of more
than 30 minutes, history of previous or current
neurological or major psychiatric disorder
unrelated to HIV e.g., schizophrenia, stroke,
dementia; Sensory disability like blindness, and
hearing defects. Other patients excluded include
those with past history of positive hepatitis C
virus infection from the medical record;
documented history of Central Nervous System
(CNS) opportunistic infections and patients that
do not understand Hausa or English Language.

Study Duration: The study was conducted over
a period of 6 months.

The sample size was determined using the
standard formula for comparing two proportions

[9].
_ (Za+ 71-B)2[(P1ql) + (P2q2)
n= (P1— P2)?

n = minimum sample size required in each group
=117.5

A non-response rate of 10% (11.75) was added
to this sample size making it 129.25 (rounded up
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to 130 in each group). Participants in both groups
were matched for age, gender, level of education
and duration of diagnosis of HIV infection.

Sampling Technique: Participants were selected
using a two-stage systematic sampling
technique. In the first stage, the Mini International
Neuropsychiatric Interview (MINT) was
administered to selected eligible participants to
determine those with or without depression and
then subsequently applied the instruments below.

The following instruments were used for data
collection:

1. The Mini International Neuropsychiatric
Interview (MINI)

2. Socio-demographic Questionnaire

3. HIV-related Clinical Questionnaire

4. Neuropsychological Instruments:

i. International HIV Dementia Scale
(IHDS)

ii. Word List Learning and Word-List
Delayed Recall — New learning

iii. Stick Design Test — Constructional
Praxis

iv.  Wechsler Adult Intelligence Scale Il
(WAIS-1II) Symbol Search- Speed of
information processing

V. Colour Trails- Executive function
domain

1. Socio-demographic  Questionnaire: A
questionnaire was used to collect socio-
demographic information.

2. HIV-Related Clinical Questionnaire: A
guestionnaire was used to assess clinical
history; information was retrieved from the
patient’s electronic medical record.

3. The MINI International Neuropsychiatric

Interview (MINI)-7: The MINI International
Neuropsychiatric Interview (MINI)-7th
version is a brief structured diagnostic
interview developed for clinical and
research purposes [10]. It was designed
for the International Classification of
Diseases-tenth revision (ICD-10) and
Diagnostic and Statistical Manual of Mental
Disorders (DSM) [11]. The MINI has similar
validity and reliability with the Structured
Clinical Interview for DSM IV (SCID) and
Composite International Diagnostic
Interview for ICD 10 (CIDI) [11]. The MINI
can be administered within a shorter period
than the SCID and CIDI [11]. The
sensitivity and specificity for a diagnosis of
a depressive episode were 0.94 and 0.79
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respectively [11]. It has high inter-rater
reliability, with kappa coefficients ranging
from 0.88 to 1.0 [11].

For this study, the module for the diagnosis of
major depressive disorder was administered to
all participants. Screening questions in a grey
box, corresponding to the cardinal symptoms of
depression were administered to participants.
The depressive module was administered to
those with a positive screen. The participants
were then grouped into those with current
depression and those without. The MINI has
been translated into Hausa language, in a study
conducted in Kano, with inter-rater reliability
found to be 84% [12]. The MINI has been used
widely in Nigeria among HIV patients [13,14].

4. Neuropsychological Instruments (NPI)

A multi-domain  neuropsychological battery
(MDNPT) of 5 tests, each assessing different
cognitive domains plus a screening instrument-
the International HIV Dementia Scale (IHDS)-
were used in this study. All instruments were
simple to administer and easy to understand [15].
The tests independently assessed different
cognitive domains including working memory and
new learning, visuo-constructional ability, speed
of information processing and executive
functions, mainly affected by depression [16].

Due to a lack of demographically adjusted
published normative data for rating and
classification of impairments on
neuropsychological function on these tests in
Nigeria,[17] a group of 61 healthy HIV negative
participants (HIVnp) were administered the NPI
to establish normative data. For this study, NCI
was defined as the performance of at least 1
standard deviation (SD) below the mean for
norms of demographically matched (at least age
and education) HIV-negative group on at least
two domains; or at least 2 SD below the mean for
norms on one test as reported in previous
studies [5].

i) International HIV Dementia Scale (IHDS):
The International HIV Dementia Scale
(IHDS) is an easy-to-administer (within 5
minutes) screening instrument free from
the influence of language and culture that
was modified by Sacktor et al from the
original HIV dementia scale [18]. It was
used in addition to the neuropsychological
battery of 5 tests to determine if its sub-
items will predict cognitive deficits
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ii)

measured by the neuropsychological
battery of tests. IHDS has a maximum
score of 12 points with a cut-off score of 10
having comparable sensitivities and
specificities among participants. In Abuja, it
was found to have a sensitivity of 100%
and specificity of 79% for detecting
impairment at a cut-off of 9, and 100% and
37% at a cut-off of 10 [19]. It has been
used widely in other populations in sub-
Saharan Africa including Zaria, Nigeria
[19-21].

Word List Learning and Word List Recall:
The Word-List Learning (WLL) and recall
test assess immediate and delayed recall
respectively. They are part of the
Consortium to Establish Registry for
Alzheimer’'s Disease (CERAD) [22]. This
10-word list test has been widely used and
demonstrated to be valuable in detecting
mild cognitive deficits [23]. It has been
used previously in Nigeria by Gureje et al.
and Yusuf et al [21]. An adapted version
that replaced some of the original words
were used for better cultural applicability
[21,23].

Stick Design Test: The Stick Design Test
(SDT) developed by Baiyewu et al. [24]. is
part of the World Health Organisation
(WHO) construction test that assesses the
visuo-constructional ability of individuals,
particularly those with little or no formal
education as it eliminates the need for pen
and paper [21,24]. It has shown significant
convergent correlations (with the Clock
Drawing Test), divergent correlations (with
Digit Span Forward) and stable criterion-
related validity across cultures [25]. The
SDT measures constructional praxis. The
SDT has a possible score of 0 to 12. A
moderate sensitivity of 58% and specificity
of 90% for detecting dementia (in the
elderly) at a cut-off score of 3 was reported
in Nigeria by the inventors of the test [24].
It has previously been used among the HIV
population in Nigeria by Yusuf et al in Zaria

[21].

Wechsler Adult Intelligence Scale Il
(WAIS-II) Symbol Search: This test
assesses the speed of information

processing including psychomotor speed,
attention, and concentration [20]. The
WAIS-IIl Symbol search has been used
previously in studies in Nigeria [15,19,20].

Colour Trails Test 2: Colour trail test 2
(CTT-2) was developed as an alternative to
the trail-making test [26]. It is free from the
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influence of language and cultural bias as
demonstrated by a WHO cross-cultural
study. The CTT-2 tests executive function
and requires visual scanning abilities,
cognitive sequencing, mental double-
tracking, and alternation [26]. It has been
used previously in studies in Sub-Saharan
Africa and Nigeria [15,19,20].

Study protocol: Participants were divided into
two groups to compare neurocognitive
performance and medication adherence among
depressed and non-depressed patients. Pre-test
of Instruments.

The study instruments were pre-tested at the
ART clinic of Kumbotso Comprehensive Health
Centre which is far away from Aminu Kano
Teaching Hospital. Permission was obtained from
the hospital management. The researchers
carried out the pre-test after the translation of
instruments and training exercises. The pre-test
was carried out among 30 non-depressed
patients with HIV.

Data Analysis: The data from all tools were
checked at the end of each day for
completeness, coded and entered in a fresh
Microsoft Excel spreadsheet. It was then cleaned
and sorted for any wrong entry or duplication.
The clean data was exported into IBM Statistical
Package for the Social Sciences (SPSS) version
23 for descriptive and inferential analysis.

3. RESULTS

A total of 260 HIV patients were enrolled in the
study (130 with depression and 130 without
depression). Fourteen participants (5.4%) were
excluded from the analysis because of
incomplete  neuropsychological test results.
Therefore, data from 123 HIV patients with
depression and 123 HIV patients without
depression were used for the analysis.

Data from a comparison group of 61 healthy HIV-
negative individuals appropriately matched with
the study population in terms of age, sex, and
level of education were also analysed.

Socio-demographic features of the
participants: The age range of the study
participants was 18 to 65 years, with mean age
of 37.54 (SD%10.04) years. The mean years of
education of participants was 11.85 (SD+2.74)
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years in the HIV-depressed group and 12.09
(SD+2.79) years in the HIV-non-depressed
group, with a little more than two-thirds (69.5%)
of the study participants having 12 or more years
of education. The study participants did not
significantly differ in gender, level of education,
employment status and average monthly income
(p > 0.05 respectively). This is reflected in
Table 1.

Clinical characteristics of participants:
Statistically significant associations were found
between depression status and the following
variables: ART regimen, CPE score and pill
burden (p < 0.05 respectively). There was no
statistically ~ significant  difference  between
depressed and non-depressed groups with
regards to the international HIV dementia scale
(IHDS) (p>0.05 respectively). This is elucidated
in Table 2.

Neuropsychological results of HIV patients
compared with HIV-negative patients: The
neuropsychological scores of the HIV-negative
participants were significantly different compared
to the scores of the HIV-depressed and non-
depressed patients across all the domains tested
(p < 0.05), namely: verbal learning, memory,
speed of information processing, executive
function, and visuospatial skills (Tables 3 & 4
respectively).

The HIV-depressed participants performed worse
than the HIV-non-depressed participants in
verbal learning, executive function, visuospatial
ability, and speed of information processing
domains. A statistically significant difference was
found only in the speed of information processing
(SIP) domain (WAIS-III Symbol search) (t-test =
2.049; p = 0.041). On the other hand, the HIV-
non-depressed participants performed slightly
worse than the HIV-depressed participants in the
memory domain. This difference was not
statistically significant (t-test = 1.926; p = 0.743)
(Table 5).

Prevalence of Neurocognitive Impairment
amongst Participants: The prevalence of NCI
was found to be 71.1% (175/246) for the entire
HIV-positive patients. The prevalence of NCI was
74% (91/123) among HIV-depressed
patients and 68.3% (84/123) among HIV-non-
depressed patients (Fig. 1). This difference
was not statistically significant (x> = 0.491; p =
0.484).
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HIV Depressed

HIV non-Depressed

Variable N=123 N=123 X2 p-value
Frequency (%) Frequency (%)
Gender n (%) "
Male 54 (43.9) 58 (47.2) 0.148 0.359
Female 69 (56.1) 65 (52.8)
Age group
18-30 36(29.3) 29(23.6) 1.764 0.623
31-40 50(40.7) 48 (39.0)
41-50 24(19.5) 30 (24.4)
>50 13(10.6) 16 (13.0)
Employment status
Employed 31(25.2) 36 (29.3) 0.656 0.720
Unemployed 19 (15.4) 20 (16.3)
Self-employed 73 (59.3) 67 (54.5)
Level of education ~
Primary 12 (9.80) 7 (5.7)
Post-primary 27 (22.0) 29 (23.60) 1434  0.488
Post-secondary 84 (68.3) 87 (70.7)
Marital status
Single 20 (16.3) 26 (21.1) 2.966 0.227
Married 59 (48) 65 (52.8)
Others 44 (35.8) 32 (26)
Number of living
Children
No child 38 (30.9) 38 (30.90)
1-4 Children 66 (53.7) 56 (45.5) 2.903 0.234
>4 children 19 (15.4) 29 (23.6)
Average monthly income ¥
<N30,000 45 (58.4) 56 (60.2)
>N30,000 32 (41.6) 37 (39.8) 0.589
" McNemar'’s test. ~ Kruskal-Wallis test. ¥ Mann Whitney U test.
120.00%
100.00%
80.00%
60.00%
m NO NCI
| NCI
40.00%
20.00%
0.00%

Depressed

Depression status

Not depressed

Fig. 1. Prevalence of NCl among depressed and non-depressed patients with HIV
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Table 2. Clinical Characteristics of HIV Depressed and HIV Non-depressed Patients

Variable HIV depressed HIV non-depressed X2 p-value
N=123 N=123
Frequency (%) Frequency (%)
VAS
Poor (<95%) 57(46.3) 43(35.0) 2.848  0.092
Good (295%) 66(53.7) 80(65.0)
EFV-based regimen
Yes 16(13.0) 31(25.2) 5.155  0.023*
No 107(87.0) 92(74.8)
Regimen with NRTI backbone
Yes 18(14.6) 21(17.1) 0.122  0.727
No 105(85.4) 102(82.9)
ARV line
1st line 114(92.7) 114(92.7) 0.000 1.000
2nd line 9(7.3) 9(7.3)
CPE score, n (%)
Poor (<7) 18(14.6) 35(28.5) 6.157  0.013*
Good (27) 105(85.4) 88(71.5)
Pill burden c
No 63(43.4) 82(56.6) 5.442  0.02*
Yes 60(59.4) 41(40.6)
IHDS score
Poor (< 10) 63(51.2) 67(54.5) 0.147  0.609
Good (=10) 60(48.8) 56(45.5)
Duration of diagnosis in months d
< 24 months 63(51.2) 65(52.8) 0.811
>/= 24 months 60(48.8) 58(47.2)
Viral load
Undetectable (<20 copies/ml) 68(54) 58(46)
>20 copies/ml 35(41.7) 49(58.3) 0.069
Nadir CD4 count
< 200 cells/ml 33(36.1) 45(44.6) 0.594 0.441
= 200 cells/ml 54(50.9) 56(55.4)

9 Mann Whitney U test. *Statistical significance.
ARVs, antiretroviral medications; CD4, a cluster of differentiation 4; CPE, CNS Penetration Effectiveness; EFV, efavirenz;
IHDS, International HIV dementia scale; NRTI, nucleoside reverse transcriptase inhibitors; VAS, visual analogue scale;
c=Septrin prophylaxis was the most prescribed additional medication 89% of the time

Table 3. Neuropsychological Test Score of Depressed Participants with HIV and
Demographically Matched HIV Negative Individuals

NP Domain (NP test) HIV depressed HIV negative T p-value
individuals

Verbal learning

(Word list learning) 15.11 (3.12) 18.10 (3.03) 0.122 <0.001*
Memory (Word recall test) 5.02 (1.45) 6.07 (1.71) 3.23 <0.000*
Visuospatial ability (SDT) 8.15 (2.29) 9.3 (1.85) 4.331 <0.001*
SIP (WAIS-IIl Symbol search) 12.98 (5.00) 21.95 (7.08) 5.284 <0.001*
Abstraction / Executive functioning

(Colour trails 2) 329.54 (134.01) 197.87 (94.79) 9.263 <0.001*

Data are mean (SD) from independent t-test. Statistical significance.
NP; Neuropsychological, WAIS-III, Wechsler Adult Intelligence Scale; SDT, Stick Design Test; SIP, Speed of Information
Processing.
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Table 4. Neuropsychological Test Score of Non-depressed Participants with HIV and
Demographically Matched HIV Negative Individuals

NP Domain (NP test) HIV non- HIV negative t p-value
depressed individuals

Verbal learning

(Word list learning) 15.12 (3.48) 18.10 (3.04) 1.434 <0.001*

Memory (Word recall test) 4.95 (1.65) 6.07 (1.71) 0.36 <0.001*

Visuospatial ability (SDT) 8.41 (2.15) 9.3 (1.85) 1.654 0.006*

SIP (WAIS-Ill Symbol search) 14.43 (6.08) 21.95 (7.08) 0.353 <0.001*

Abstraction / Executive functioning

(Colour trails 2) 307.38 (129.72) 197.87 (94.79) 10.363 <0.001*

Data are mean (SD) from independent t-test. *Statistical significance.
NP; Neuropsychological, WAIS-III Symbol, Wechsler Adult Intelligence Scale; SDT, Stick Design Test; SIP, Speed of
Information Processing

Table 5. Neuropsychological Test Scores of Depressed and Non-depressed Participants with

HIV
NP Domain (NP test) HIV depressed HIV non- p-value
depressed

Verbal learning (Word list learning) 15.11 (3.12) 15.12 (3.48) 0.985
Memory (Word recall test) 5.02 (1.45) 4.95 (1.65) 0.743
Visuospatial ability/constructional praxis 8.15 (2.29) 8.41 (2.15) 0.374
(Stick design test)

SIP (WAIS-IIl Symbol search) 12.98 (5.00) 14.43 (6.08) 0.041°
Abstraction / Executive functioning (Colour 329.54 (134.01) 307.38 (129.72) 0.189

trails 2)

Data are mean (SD) from independent t-test. Statistical significance
NP; Neuropsychological, WAIS-1Il, Wechsler Adult Intelligence Scale; SDT, Stick Design Test; SIP, Speed of Information
Processing.

Sociodemographic Factors Associated with
NCI among Depressed and Non-depressed
Patients: There was no statistically significant
difference found between NCI and age, gender,
employment, and marital status of the HIV-
depressed and non-depressed patients (p > 0.05
respectively).

A statistically significant association was found
between years of education and NCI in both
depressed and non-depressed groups (p=0.03
and p=0.001, respectively). Also, a significant
difference between average monthly income and
NCI was found among the non-depressed group
(p = 0.033).

Clinical Variables Associated with NClI among
Depressed and Non-depressed Patients with
HIV: At an IHDS cut-off score of 10, 88.9% of
depressed participants with a positive screen
(score of <10) were found to have NCI while
56.7% of those with a good IHDS score had NCI.
This difference was statistically significant (x* =
14.654; p <0.001). A similar significant
association was found among non-depressed
patients (x2 = 4.163; p = 0.041).

There was no significant association found
between the following clinical variables and NCI
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in either the depressed or non-depressed group:
duration of diagnosis, viral load, CPE score, CD-
4 count, and pill burden (p= > 0.05, respectively)

4. DISCUSSION

Socio-demographic characteristics of the
depressed compared to non-depressed
patients with HIV: The majority (57%) of the
participants of the study were females. Previous
studies in the region have also reported a
predominantly female (77.8% and 68.4%)
population [21]. More than two-thirds (69.5%) of
the study participants had at least 12 years of
education in clear contrast to another study that
had a mean of 7.9 (SD% 6.2) years in Zaria [21].
The later study was conducted in a town that is
surrounded by rural communities whose
residents might have low education compared to
the current study location sited in a major
metropolitan city.

Neuropsychological performance of the
participants compared with the healthy
comparison group: The HIV-positive

participants (depressed and non-depressed)
performed worse than the healthy HIV-negative
comparison group in all 5 domains tested. A
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statistically significant difference was found in all
the domains. This finding is consistent with a
local study that found statistically significant
differences in 5 of 7 domains tested [15]. Unlike
in the current study, no significant difference was
found in executive function and speed of
information processing. Another study in Abuja
found HIV patients performed worse than HIV-
negative patients in 4 tests/domains, and better
in one other test [20]. Importantly, there were no
significant differences between the patient group
and the healthy group in age, gender, education
level, income, or other demographic traits. Thus,
the difference in the neuropsychological
assessment results between the HIV-positive
study population and HIV-negative comparison
groups was not confounded by demographics or
culture and has greater scientific validity.

Although both the depressed and non-depressed
HIV patients performed worse than the HIV-
negative group, the neuropsychological raw
scores of the non-depressed group were different
compared to the depressed group in all domains,
except the memory domain. A statistically
significant difference was found only in the speed
of information processing. This is in keeping with
the findings of Lee et al in their meta-analysis
that suggested impairment in other cognitive
domains may be mediated by slowed information
processing speed [27].

Prevalence of NCI and its comparison among
depressed and HIV-non-depressed patients:
This study found an overall prevalence of NCI
among HIV patients in Kano to be 70.7%. The
prevalence of NCI was 74% among HIV-
depressed patients and 68.3% among non-
depressed patients. The prevalence suggests
that at least 2 out of 3 participants in this study
had NCI. This is higher than what is mostly
reported worldwide [28-31]. The higher
prevalence among non-depressed patients
demonstrates the magnitude of cognitive deficits
in PLHIV with no comorbidity. Although
subjective cognitive complaints of patients were
not assessed in the current study, the majority
identified with NCI using an objective battery of
tests likely had asymptomatic NCI. Subjects with
asymptomatic NCI have been shown to progress
over time to symptomatic illness and ultimately
dementia compared to people without NCI [32].

The excess NCI seen among depressed patients
may be a state-related effect of depression that
has been reported previously [33]. If so,
improvement in cognitive function should be
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expected in some patients when depression is
treated. The criterion used in diagnosing NCI
may also account for regional differences in
reported prevalence. In sub-Saharan Africa, a
systematic review found the prevalence of NCI
pre-ART era at 42.37% and 30.39% among
those on cART for > 6 months [30]. Unlike the
present study that utilised an NP battery of 5
tests to identify NCI, the review included studies
that used IHDS to identify NCI. The IHDS is a
screening instrument for detecting the risk of
developing NCI and its use to identify NCI may
account for the discrepancy. Also, one of the
studies was longitudinal with possible practice
effects. Practice effects may occur when
participants become familiar with tests and
perform better following repeated exposure to the
same tests.

A significantly lower prevalence (21.5%) of NCI
was reported in Zaria, Kaduna state [21]. The
predominantly female (77.8%) participants were
administered some of the instruments used in the
present study. The present study did not include
IHDS among the tests used in NCI diagnosis
unlike in the Zaria study. The cut-off scores for
two of the tests (stick design and word recall test)
used among this population (mean age of 37.2
years) were normative scores for those over the
age of 65 years [21]. This contrasts with scores
obtained from the demographically matched HIV-
negative group in the present study. These may
explain the varied prevalence between the two
studies.

An NCI prevalence of 76% was reported among
HIV patients in a study in Kano [15]. The
participants of the study had similar
sociodemographic characteristics to the present
study but only half of the patients were on ART
and 48% have attained advanced stage of HIV
disease. These may account for the higher
prevalence in this study (76% vs 71.1%)
compared to the present study. Depression was
assessed using a screening instrument (BDI) and
participants with severe NCI were found to have
higher BDI scores.

Sociodemographic Factors Associated with
NCI among Depressed and Non-depressed
Patients with HIV: All the sociodemographic
factors were analysed for possible association
with NCI among the HIV-depressed patients, only
level of education was significantly associated
with  NCIl. While among the non-depressed
subjects, years of education and average
monthly income were significantly associated



Umar et al.; Int. Neuropsy. Dis. J., vol. 20, no. 1, pp. 44-57, 2023; Article no.INDJ.100991

with NCI. Studies in China, [30] and Kano [11]
have also reported low levels of education as
independent predictors of NCI. Although a
significant association was found between the
level of education and NCI among depressed
and non-depressed groups, an insignificant
difference in the level of education was found
between depressed and non-depressed
respondents. This is possibly explained by the
cognitive reserve theory which suggests that
higher education confers high cognitive reserve
through positive neuroplasticity [34]

Interestingly, some of the studies also reported
older age as an independent predictor of NCI
[28,35]. This was not the case in the current
study among both HIV groups, possibly because
of the relatively younger population and age
range of 18-65 years, compared to an older
population and age range of 18-82 years in one
of the previous studies [28]. Another reason may
be a selection bias brought about by
demographic matching of the depressed and
non-depressed group, possibly deflating the NCI
and age interaction.

There were more females with NCI compared to
males in both depressed and non-depressed
groups. Although the differences were not
statistically significant, these could be due to the
likelihood of men having more years of schooling
compared to women who often marry early in
Kano. The resultant low cognitive reserve in
women may put them at higher risk of NCI. Low
reading level, a measure of cognitive reserve
was shown to account for higher prevalence of
NCI in women compared to men in California,
USA [36]. Additionally, more women recruited
into the study may have contributed to this
difference.

There was a statistically significant association
between average monthly income of less than
30, 000 Naira, and NCI among HIV non-
depressed subjects. This amount is the
recommended minimum wage set by the
government and amounts to approximately 64
Dollars. This is surprising considering the
employment rate of 83.7% in the sample. A
closer examination of those employed revealed
that 65% were self-employed. The higher
proportion of women with NCI (54.8%) and less
than 12 years of education (53.8%) compared to
men in the non-depressed sample may explain
this association. Women were less educated and
less likely to have formal employment with
reasonably good pay. Additionally, formal
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employment provides an avenue for social
engagements and mental stimulation that may
promote positive neuroplasticity [34]. Most
women in Kano are self-employed petty traders
working from home with minimal social
interaction.

Clinical Factors Associated with NCI among
Depressed and Non-depressed Patients with
HIV: Almost all the clinical variables that were
hitherto linked with NCI were not significantly
associated in both depressed and non-
depressed participants of the current study. This
is in keeping with studies in the HAART era in
sub-Saharan Africa [15,37] and globally [38—40].
For instance, viral load detection was not
significantly associated with NCI in both
depressed or non-depressed groups despite viral
suppression (< 20 copies/ml) rates of 66% and
54%, respectively. The high NCI rates found in
this study complement previous findings that NCI
may persist despite CART treatment and plasma
viral suppression. It is important to note that only
89% of participants’ recent viral load results were
retrieved from the electronic data, and this may
have affected the results. Another possible
explanation for high NCI prevalence despite a
reasonable viral suppression rate may be a
history of severe immunosuppression before the
commencement of treatment, a risk factor for
NCI. An important biomarker of severe
immunosuppression is nadir CD4 count < 200
[41].

Nadir CD4 count was also not significantly
associated with NCI in both groups. The non-
association between Nadir CD4 count and NCI in
the current study is consistent with studies in
both resource-rich [39] and resource-limited
settings [15]. This study's finding of high NCI
rates in clinically asymptomatic patients on
HAART, with sufficient viral suppression rate
complements the previous notion that advanced
immunosuppression may cause neurotoxicity
that persists despite treatment and immune
restoration, a phenomenon known as “legacy
effect” [42].

Other clinical variables that have been
associated with NCI are duration of illness and
duration of treatment [39] No significant
associations were found with these variables in
this study. The relatively short duration of illness
among study participants could have accounted
for this finding. However, the higher prevalence
of NCI seen in the depressed group may be due
to a higher proportion of this group (45% Vs
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37%) receiving treatment for less than a year
compared to the non-depressed group. Hence,
those without depression may have benefitted
more from the cognitive-promoting effects of
CART. Previous data show modest benefits in NP
functioning, particularly in processing speed and
executive function among patients that have
taken cART for more than 1 year [43].

Contrary to previous reports, no difference in
CPE score was found between those with NCI
and those without NCI in both depressed and
non-depressed groups of the current study [39].
The former findings were from a longitudinal
study while data reported here are from a single
cross-sectional study. A possible reason for the
observed lack of association may be because the
study participants were neuro-asymptomatic and
CNS penetration of drugs may be of limited
benefit.

Similarly, no association was found between
antiretroviral class and NCI, in both depressed
and non-depressed groups. This finding should
be interpreted with caution because some
patients were recently (within the past year)
switched from zidovudine and efavirenz-
containing regimen to a regimen containing
tenofovir (an NNRTI) and dolutegravir, an
integrase strand transfer inhibitor (INSTI) as per
revised national guideline. Thus, patients
previously taking these medications were not
included as part of the NRTI group even though
they might have deficits from past exposure.
Bonnet et al (2013) also found no significant
association, although they observed that those
with NCI were less frequently treated with
efavirenz [40]. This is in contrast with other
studies that found a significant association
between different drugs of NNRTI and NRTI
classes with NCI [44,45].

The findings of the current study that the IHDS
score is significantly associated with NCI is not
surprising since it is an instrument that was
primarily designed to screen for NCI [46]. In fact,
a sensitivity of 74.3% and specificity of 66.2% for
the detection of NCI was found at a cut-off score
of 10. This is comparable to a sensitivity of 80%
and a sensitivity of 55% in a study by the
inventors of the instrument [46].

5. STRENGTHS

1. The use of comparison scores from
demographically matched healthy persons

recruited from the same locality as the
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study sample strengthens this study. Their
shared language and culture avoided
potential bias that may arise from culture
and language differences.

A diagnostic instrument and objective
multidomain neuropsychological battery of
5 tests were used to accurately diagnose
depression and NCI, respectively.

6. LIMITATIONS

1. The cross-sectional design precludes any
hypothesis on a causal relationship
between independent predictors and the
dependent variables among PLHIV.

2. Restriction of the study to patients early in

treatment makes the generalizability of the
findings limited.

7. CONCLUSION

This study found the prevalence of NCI was
higher among HIV patients with depression
compared to those without depression. Although
not at a statistically significant level, this finding is
not surprising in light of the clinical features of
depression that may mimic NCI. The insignificant
association found may become significant with a
larger sample and future research should explore
further. People diagnosed with HIV should be
screened for psychiatric comorbidity at baseline.
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