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Background: The burden of HIV is mainly found in Sub Saharan Africa. The HIV-
associated neurocognitive impairment is found to be higher and it can exist at all stages of
HIV. The HIV-associated neurocognitive impairment has a significant impact on a patient’s
daily living and highly active antiretroviral treatment (HAART) adherence. Therefore, this
study aimed to determine the prevalence and associated factors of HIV-associated neurocog-
nitive impairment among adult people on HIV treatment.

Methods: A total of 423 people living with HIV/AIDS were planned to include in the study.
A systematic random sampling technique was used to get the study participants. Binary
logistic regression analysis was used to identify associated factors of HIV-associated neuro-
cognitive impairment. Factors with a p-value of < 0.2 on bivariate analyses were recruited for
multivariate logistic regression analyses, and 95% CI at p-value < 0.05 was considered as
statistically significant. Variance inflation factors for continuous variables and Spearman rank
correlation for categorical variables were performed. There was no multicollinearity between
suspected predictor variables. Model fitness was checked using Hosmer and Lemeshow Test,
and its p-value was 0.45.

Result: A total of 422 individuals on HAART were included which gave a response rate of
99.8%. The prevalence of HIV-associated neurocognitive impairment was 41% (95%
CI=36.3, 45.6). Older individuals, low monthly income, having comorbid depression and
anxiety, have no communication about safe sexual intercourse, higher duration of HIV
illness, and having poor social support were statistically significant associated factors of
HIV neurocognitive impairment.

Conclusion: Two among five HIV patients on HAART treatment experienced HIV-
associated neurocognitive impairment. It will be better if health professionals working at
the HIV/TB clinic screen and consult HIV patients for psychiatric evaluation and treatment.
Due attention should be given to HIV patients with associated factors.
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Background

The human immunodeficiency virus (HIV) infected over 76 million people in the
world. In the world, about 37.9 million people were living with HIV by the end of
2018. Sub-Saharan Africa remains among the hardest hit regions by the pandemic,
with nearly one in every 25 adults (4.2%) living with HIV, accounting for nearly
two-thirds of the global total HIV cases."> The 75% burden of the Human Immune
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Deficiency Virus (HIV) exist in Sub-Saharan Africa. The
sub-Saharan region contains only twelve percent of the
world population.®

In Ethiopia, the prevalence rate of HIV infection
reduced from 3.3% in 2000 to 0.9% in 2017 The number
of HIV infections among adult Ethiopians was increased
by 3748 HIV new infections from 2016 to 2017 and it
became 722, 248 in 2017. The highest estimated preva-
lence of HIV infection in Ethiopia found in Addis Ababa
(5%) and Gambella (4%).*

Neurocognitive impairment is a deficit in attention or
concentration, memory, motor activities, and psychologi-
cal functioning at the workplace.” Neurological deficit is
the crucial cause of morbidity and disability among people
living with HIV. Based on the updated research on nosol-
ogy of HIV-associated neurocognitive disorder classified
into Asymptomatic Neurocognitive Impairment (ANI),
HIV-associated Mild Neurocognitive Disorder (MND),
and HIV-Associated Dementia (HAD).® HIV-associated
mild cognitive impairment affects up to 30% of
PLWHIA. HIV-associated dementia is rare case and it
affects up to 5% of HIV infected persons. HIV related
cognitive impairment can happen at any stage of HIV.
The severity of HIV-associated cognitive impairment
might be complicated due to direct impact of the HIV
and the ART drugs CNS toxicity.’

The prevalence of HIV-associated neurocognitive
impairment ranges from 22% to 90%.%'* Despite the
problem is significant it is rarely studied in Ethiopia during
the HAART era. Therefore, this study aimed to determine
the prevalence of HIV-associated neurocognitive impair-
ment among adult people living with HIV and on HAART
and to identify factors associated with it.

Methods
Study Design, Period

The institutional-based cross-sectional study design was
employed from 01 September 2019 to 01 September 2020.
The study is part of a mega project titled the health-related
impact of HIV/AIDS among people on HAART treatment in
North Shoa Zone, Amhara, Ethiopia.

Study Setting

The study was conducted in selected public hospitals of
North Shoa Zone, which provides ART HIV/AIDS treat-
ment and services. Debre Berhan Town has located

695 km from Bahir- Dar, the capital of the region, and

130 km from Addis Ababa, the capital of Ethiopia. There
are seven public hospitals in North Shoa Zone, one com-
prehensive and referral hospital, and six primary hospitals.
During the data collection period, only three primary hos-
pitals and the referral hospital were giving comprehensive
HIV care and treatment, and all hospitals were included in
the study. According to the North Shoa zonal health office
report of 2017 a total number of 3406 HIV-positive peo-
ples receiving clinical care.

Population
Source population: All adult HIV infected patients in pub-
lic hospitals of North Shoa Zone in Amhara, Ethiopia.
Study population: All adult HIV infected patients on
HAART in selected public hospitals of North Shoa Zone
and who were available during the study period.
Inclusion criteria: The sample includes participants who
can read and write, aged 18 years and above, and on HAART.
Exclusion criteria: Individuals who cannot respond due
to the severity of the illness were excluded.

Sample Size Determination

In this study, the sample size was determined using the
single population proportion formula. 50% proportion of
HIV-associated neurocognitive impairment since there are
no prevalence studies done by using Mini-Mental State
Examination tool (MMSE), 95% confidence level, 5%
margin of error, a 10% non-response rate was assumed
to get the final sample size. The final sample size became
423 patients on HAART.

Sampling Procedures

A systematic random sampling technique was used to get
study participants from each of the four study health
institutions. The proportional allocation was used to allo-
cate the final samples to each study area. The sampling
fraction was determined by dividing the total study popu-
lation who has monthly follow-up during the study period
by the total sample size and participants were interviewed
every 8th interval.

Data Collection Tools

A semi-structured questionnaire was used to collect data
on socio-demographic characteristics, medical factors, and
HIV illness-related factors. Comorbid medical disorders
were reviewed in the patients’ chart record. Substance
use, anxiety, and depression, current health status, per-
ceived social support, and cognitive impairment variables
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were assessed by wusing the following tools as
operationalized.

Substance use: Lifetime substance use of the substance
was defined as lifetime use of at least one of specified
substances after starting HAART and last month’s use of
the substance was defined as the use of at least one of the
specified substances in the previous one months before
data collection.

Presence of anxiety and depression: Combined anxiety
and depression symptoms were defined positive from the
total sum of PHQ-4 scores, and rated as normal (0-2),
mild (3-5), moderate (6-8), and severe. The presence of
anxiety symptoms alone was suggested by a total score of
> 3 for the first 2 questions of PHQ-4, and depressive
symptoms suggested by a total score of > 3 for the last 2
questions of PHQ-4."

Perceived social support: was assessed using the Oslo-
3 item Social Support (OSS-3) scale to see the degree of
social support and this scale is widely used in
Ethiopia.'®'” OSS-3 in this study was scored according
to total points ranging from 3-14; “poor support” 3-8,
“moderate support” 911, and “strong support” 12—14.'°

Current health status of PLWHA: was assessed by
asking participants to rate their current health status
according to a five-category index: HIV positive, with no
symptoms, have symptoms, but have not had to change
normal daily routines, have symptoms that have required
to change parts of normal routines of daily activities (extra
rest is not required during a normal day), because of
symptoms, being in bed, or resting (less than half of
waking hours), because of symptoms, being in bed, or
resting (more than half of waking hours).'®

Neurocognitive impairment: According to the Mini-
Mental State Examination tool (MMSE), individuals living
with HIV who score less than 25 out of the total score of
30 were considered to have a deficit in cognition. Also,
individuals who score less than 13, 14-19, 21-24 were
labeled with severe, moderate, and mild neurocognitive

impairment respectively.'’

Data Collectors and Data Quality

Control

The principal investigator recruited four-degree holder
nurses (one from each of the four study sites) for data
collection. Data collectors were trained and oriented on
how to use the questionnaire, the ethical principles of
before their

confidentiality, and data management

involvement with data collection. The questionnaire was
designed and modified appropriately. The questionnaire
including all instruments used was translated into a local
language. Amharic (participants interviewed with Amharic
version) to be understood by all participants and translated
back to English. The training was given to data collectors.
A pre-test was done on 5% of the sample size before the
start of actual data collection to test the simplicity and easy
understandability of the questionnaire at a distinct primary
health care facility and based on the finding from the
pretest, the questioner was revised accordingly and time
needed for an interview was estimated. The data collectors
were supervised routinely by assigned supervisors and the
completed questionnaires were checked daily by the prin-
cipal investigators and assistant investigators for comple-
teness and consistency.

Data Processing and Analysis

After data were checked for completeness and consistency,
it was coded and entered into Epi Data 3.1. Then, data
were exported to SPSS version 20 for analysis.

In descriptive statistics; tables, and frequency/percen-
tage were used to present the information. Bivariate and
multivariable binary logistic regression analysis was con-
ducted to identify factors associated with HIV-associated
neurocognitive deficit. Only factors with a p-value of < 0.2
on bivariate analyses were recruited for multivariable
logistic regression analyses and 95% CI at P-value <
0.05 was considered as statistically significant. The stan-
dard method of entry (enter method) was used to select
variables. Collinearity diagnostics for continuous variables
and Spearman rank correlation for categorical variables
was performed and there was no multicollinearity or sig-
nificant correlation between predictor variables. Model
fitness was checked using Hosmer and Lemeshow Test,
and its p-value was 0.45.

Ethical Considerations

Helsinki declaration for medical research involving human
subjects was followed. Ethical clearance was obtained
from the Institutional Health Research Review
Committee (Ref. No. IHRERCB-0590/2019) of the college
Debre Berhan University.
A permission letter was written for each study health

of health and medicine,

institution and a permission letter was taken from the
study institution administrator. Oral informed consent
was taken from each study participant.
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Results

Sociodemographic Characteristics of

Patients on HAART

The majorities (86.7%) of the patients on HAART were
from an urban area and the remaining (12.3%) were from
a rural area. Almost sixty percent (60.2%) of patients on
HAART were female. Nearly three-fourths (75.4%) of
patients on HAART had a child and the maximum propor-
tions (86%) were unemployed. The remaining (14%) were
employed. Almost three-fourth (76.1%) of patients on
HAART had communication about safe sexual intercourse
with their sexual partner, (Table 1).

Medical Characteristics of Patients on

HAART
From the total participants, almost 94% disclose their
HIV status to their family or child. Almost

twelve percent (11.6%) had an HIV positive child.
Moreover, nearly thirty percent (29.9%) had an HIV
positive family than a child. Less than one percent,
(0.5%) of the patients on HAART treatment found in
the fourth stage of the World Health Organization
(WHO) classification. The minimum and the maximum
CD4 count was 120 cells/dl (nadir CD4) and 1424 cells/
dl respectively. The mean of the CD4 count was 512.25
cells/dl + 246.876 standard deviations. For the majority
of the patients on HAART treatment, the recent CD4
count was 500 cells/dl and above. Almost nine percent
(8.8%) had been diagnosed with comorbid physical ill-
ness/opportunistic infection. Almost seven percent
(7.3%) did not adhere to HAART treatment. The major-
ity (98.8%) of patients’ duration of HIV infection was
five years and above. The remaining 0.2% and 0.9%
HIV infection was < 1 year, and 2—4 years respectively,
(Table 2).

Social Support and Mental lliness

Characteristics of Patients on HAART

From the total patients living with HIV/AIDS (n=422),
50%, 20.1%, and 29.9% had poor, moderate, and strong
social support respectively. Nearly five percent (4.7%) had
Almost
three percent (3.3%) had diagnosed with a family psychia-
tric disorder. Among the total participants (23.2%) had
depression and anxiety. Of them, the minimum (4%)

a history of diagnosed psychiatric illness.

patients  experience  anxiety.  Moreover, almost

Table | Sociodemographic Characteristics of Patients on
HAART, Ethiopia, 2020 (n=422)

Variables Frequency | Percent
Age in years Young adult 193 45.7
(20-39.9)
Middle adult 197 46.7
(40-59.9)
Older (60-64) 32 7.6
Educational level Able to read and 129 30.6
write
Secondary 138 327
education
Diploma and 155 36.7
above
Ethnicity Ambhara 397 94.1
Tigre 18 43
Others 7 1.7
Partner educational No education 79 18.7
level
Secondary 69 16.4
education
Diploma and 274 64.9
above
Monthly income <500 birr 8l 19.2
501-1000 110 26.1
1001-1500 62 14.7
>1500 169 40.0
Last month hunger Yes 58 13.7
No 364 86.3
Living with Family 291 69.0
Alone 131 31.0
Religion Orthodox 388 91.9
Protestant 19 45
Catholic 15 3.6
Have a wife/husband | Yes 229 543
No 193 457

sixteen percent (15.9%) experienced depression. The
same proportion (6.6%) had a history of last month and
lifetime substance use.
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Table 2 Medical-Related Factors of Patients on HAART
Treatment in Ethiopia, 2020 (n=422)
Variables Frequency | Percentage
Parent HIV/ | Positive 126 299
AIDS status
Negative 246 58.3
| do not know 50 11.8
Matrimonial Positive 189 44.8
HIV/AIDS
status Unknown 89 211
Negative 144 34.1
WHO stage | Stage | 240 56.9
of HIV
Stage Il 169 40.0
Stage Il I 2.6
Stage IV 2 0.5
CD4 count <200 37 8.8
(cells/dl)
201-350 71 16.8
351499 127 30.1
2500 187 443
Duration of | 0-2 years 44 10.4
HAART
treatment 3—4 years 50 1.8
5-10 years 211 50.0
>10 years 117 27.7
The severity | No symptom 366 86.7
of HIV/AIDS
Had symptom but did not | 44 10.4
affect the activity of daily
living (ADL)
Had symptom and spent 12 28
half of the day in bed

Prevalence of HIV-Associated
Neurocognitive Impairment

The prevalence of HIV-associated neurocognitive impair-
ment was 41% (95% CI=36.3-45.6). Among them, 148
(35.1%) had a mild neurocognitive impairment, 22 (5.2%)
had a moderate neurocognitive impairment, and 3 (0.7%)
had severe neurocognitive impairment.

Associated Factors of Neurocognitive

Impairment
Bivariate and multivariate binary logistic regression ana-

lysis was done to identify statistically significant factors of

HIV-associated neurocognitive impairment among people
on HAART treatment. Among the sixteen associated fac-
tors eligible for multivariate analysis, seven variables
became significant in the final analysis.

Among sociodemographic characteristics of people on
HAART treatment age, and family average monthly
income contributes to the neurocognitive impairment.
The results reveal that older participants were associated
with a 6% increased odds of a diagnosis of HIV-associated
neurocognitive impairment compared to the younger par-
ticipants, 1.06 (95% CI=1.03, 1.08). Individuals who earn
less than 500 Ethiopian Birr (ETB) per month had nearly
five times higher odds to suffer neurocognitive impairment
as compared with those who earn above 1500 ETB per
month, 4.22 (95% CI=2.02,8.81). Moreover, individuals
who earn 501-1000 ETB per month had nearly four
times higher odds to suffer neurocognitive impairment as
compared with those who earn above 1500 ETB, 3.93
(95% CI=2.09,7.36).

Medical factors also contribute to the prevalence of
neurocognitive impairment among people on HAART.
Individuals who had comorbid depression and anxiety had
nearly six times higher odds to suffer neurocognitive
impairment than those who did not have comorbidity, 5.51
(95% CI=1.81, 16.79). Individuals who had no communica-
tion about safe sexual intercourse had almost three times
higher odds to develop neurocognitive impairment than
those who had effective communication, 2.88 (95%
CI=1.61, 5.16). Higher duration of HIV illness in a year
associated with a 1% increase in HIV-associated neurocog-
nitive impairment, 1.01 (95% CI=1.001, 1.02). Individuals
on HAART who had poor social support had almost four
times higher odds to develop neurocognitive deficit as
compared with those who had strong social support, 3.65
(95% CI=1.86,7.17), (Table 3).

Discussion
The prevalence of HIV-associated neurocognitive deficit
was 41% (95% CI=36.3-45.6). HIV-associated neurocog-
nitive impairment is associated with older age, low
income, having depression and anxiety, having communi-
cation about safe sexual intercourse, having higher illness
and treatment duration, and having poor social support.
The current study prevalence in line with two studies done
in Ethiopia 39.3% and 36.4°°*' and Botswana 38%.>
This study is higher than studies done in Ethiopia
(33.3%),® South Asia (22.7%),” and a systematic review
Sub-Saharan  Africa

and meta-analysis did across
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countries.”> This discrepancy might happen due to the
study design and population. Such as the study was done
in Southern Asia includes only the adult population on
HAART. Moreover, systematic review and meta-analysis
studies investigate the pooled prevalence of the dependent
variable (neurocognitive deficit) and may affect the
prevalence.

Moreover, it is also lower than studies done in Kenya
(81.1%),'"° and southern Ethiopia (67.1%),>* Malawi
(70%),"" India (90.1%),'* Northern Italy (47.1%),"* and
United States (52%).'* This variation might be due to
sociodemographic variation; tools used, and study period.
Most studies listed here are done almost five years back.
Therefore, this may increase the prevalence of HIV-
associated neurocognitive impairment as treatment quali-
ties are increasingly modified.

The results reveal that older participants were asso-
ciated with 6% increased odds of a diagnosis of neurocog-
nitive impairment compared to the younger participants.
The association supported by the studies done in

202%) "Kenya,'® and southern Asia.” The possible

Ethiopia
justification might be due to HIV-associated neurocogni-
tive impairment may be enhanced by the effect of brain
aging.

Individuals who earn less than 500 Ethiopian birrs
(ETB) per month had nearly five times higher odds to
suffer neurocognitive impairment as compared with those
who earn above 1500 ETB per month. Moreover, indivi-
duals who earn 501-1000 ETB per month had nearly four
times higher odds to suffer neurocognitive impairment as
compared with those who earn above 1500 ETB. Having
a higher monthly income may allow the patient to fulfill
basic needs like nutrition. Therefore, patients could get
a balanced diet, and the brain will function well.

Individuals who had comorbid depression and anxiety
had nearly six times higher odds to suffer neurocognitive
impairment than those who did not have comorbidity. The
association might be due to having comorbid/associated
mental illness that could worsen a neurocognitive impair-
ment. Depression had pseudo cognitive impairment and it
may overestimate the association.

Individuals who had no communication about safe
sexual intercourse had almost three times higher odds to
develop neurocognitive impairment than those who had
effective communication. This may allow the patient to
adhere to HAART treatment and make life easy. This
allows the patient to control the viral load and low severity
of HIV infection promotes good cognition.
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Higher duration of HIV illness in a year is associated
with a 1% increase in HIV-associated neurocognitive
impairment. This association supported by the study done
in southern Ethiopia,>* and Kenya.'® This might be due to
the advanced stage of the HIV illness, the impact of the
virus itself, and ART drugs.

Individuals on HAART who had poor social support
had almost four times higher odds to develop neurocogni-
tive impairment as compared with those who had strong
social support. Individuals may support patients living
with HIV by remembering the medication time and can
give material support. These factors may allow the patient
to adhere to HAART treatment and improve their
cognition.

Limitation

Since this study is done in selected hospitals in North Shoa
Zone, the neurocognitive impairment might not apply to
all PLWHA in Ethiopia. This study only includes HIV
patients on HAART and may underestimate the prevalence
of neurocognitive impairment as HAART can reduce the
problem. Moreover, since the sub-cortical processes are
primarily affected, the prevalence of neurocognitive
impairment can be underestimated because the milder
forms of neurocognitive impairment cannot be reliably
detected.

Conclusion

Two among five HIV patients on HAART treatment
were developed HIV-associated neurocognitive impair-
ment. Neurocognitive impairment hurt the patient’s
overall quality of life and also HAART adherence. It
will be better if health professionals working at the
HIV/TB clinic screen and consult HIV patients for
psychiatric evaluation and treatment. Due attention
should be given to HIV patients with associated
factors.

Abbreviation
HAART, highly active antiretroviral therapy; HAND, HI'V-
associated neurocognitive deficit.
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