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Abstract

Background—HIV-associated neurocognitive disorder (HAND) is a great source of morbidity in
sub-Saharan African region. However, the magnitude of this problem remains largely
uninvestigated despite having the largest number of population with HIV/AIDS. The aim of this
study is to determine the prevalence of HAND among patients attending a tertiary health facility in
Nigeria.

Method—We conducted a cross-sectional study among HIV-positive patients on antiretroviral
therapy (ART) for at least 1 year. They were assessed using the International HIV Dementia Scale,
Word Recall Test, Stick Design Test, Subjective Cognitive Complaint Questionnaire, Alcohol Use
Disorder Identification Test, Drug Abuse Screening Test, Center for Epidemiological Study—
Depression Scale, Instrumental Activity of Daily Living, and neurological examination. The CD4
count and viral load were determined for all the participants. A consensus diagnosis was made on
each case based on the Frascati criteria. Data obtained were analyzed using “SPSS” for Windows
version 15.

Results—A total of 418 HIV-positive patients participated in the study, of which 325 (77.8%) are
females. The mean age (standard deviation) of the participants was 37.2 (9.3) years. The
prevalence of HAND was 21.5% (95% confidence interval [Cl] = 17.6%-25.4%), of which 9.6%
were asymptomatic. The significant predictors of HAND in this study are duration of illness (odds
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ratio [OR] = 1.33 £<.001), detectable viral load (OR = 0.19, A< .001), CD4 count (OR =0.99, P
<.001), education (OR = 0.94, P=.011), stopping medication (OR = 3.55 £=.01), and severity of
illness (OR =1.24, P=.005).

Conclusion—One-fifth of the HIV-positive patients in this study had HAND. Various
sociodemographic and clinical features were related to the prevalence of HAND.

Keywords
HIV; cognitive impairment; viral load; CD4 count

Introduction

One of the important challenges facing the human race in the 21 century is AIDS caused due
to HIV infection.! The sub-Saharan African (SSA) countries have the highest prevalence of
people with the disease, accounting for almost two-third of the cases.1 The introduction of
antiretroviral (ARV) drugs have prolonged the survival and improved the quality of life
among people living with HIV/AIDS (PLWHA).> However, neurological complications of
the disease have remained a great source of morbidity and burden and significantly
decreased the quality of life among these patients and the informal caregivers of PLWHA.5.7

In the early years of HIV epidemic, various terms like HIV encephalopathy, AIDS dementia
complex, and HIV-associated dementia had been used synonymously to describe the
neuropsychiatry complications of advanced HIV infection.8 In recent years, the term HIV-
associated neurocognitive disorder (HAND) has become more popular and streamlines the
nosology of neurological complications of HIV infection. HAND refers to a spectrum of
neurological complications of HIV infection, which includes HIV-associated asymptomatic
neurocognitive impairment (ANI), HIVV-associated mild neurocognitive disorder (MND), and
HIV-associated dementia (HAD).2-11 The diagnosis of HAND is based on the evaluation of
5 cognitive domains, which include executive function, episodic memory, motor skills, speed
of information processing, language, attention/working memory, and sensory perception.11
The formulation of Frascati criteria in 2007 streamlines the diagnosis of HAND and
recognizes cognitive disturbance and impairment in the activities of daily living as the most
essential elements in the diagnosis of HAND.1! Studies carried out in SSA region estimated
the prevalence of HAND to be over 30%.5

Despite the enormity of neurological and neuropsychiatric complications of HIV/AIDS, the
magnitude of the problem remains largely undocumented in SSA.2:6:7 Moreover, access to
antiretroviral treatment (ART) by patients in Africa is limited, and it is often started late in
the course of the disease, thereby predisposing them to neurological complications.? This
study is aimed at determining the prevalence and factors associated with cognitive
impairment among patients on ART attending a tertiary health facility in Nigeria.
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Materials and Methods

Study Area

The study was conducted at the Ahmadu Bello University Teaching Hospital (ABUTH),
Zaria, Nigeria. According to the national sentinel survey carried out in 2010, the prevalence
of HIV in Nigeria was 4.1% (affecting about 3.1 million people); however, there are regional
variations in the prevalence.1? Benue state in North Central zone has the highest prevalence
(ie, 10.6%), while EKiti state in South West zone has a prevalence of 1.0%.12 The Ahmadu
Bello University Teaching Hospital, Zaria, is the largest referral center in Northern Nigeria.
It provides specialized medical services not only for people in the region but also for patients
from the neighboring West African countries. The HIV clinic is run in conjunction with
international donor agencies. It provides HIV care that includes voluntary counseling and
testing (VCT), ART for adult and pediatric patients, and prevention of maternal-to-child
transmission (PMTCT) of infection. Basic laboratory investigations for patients with HIV/
AIDS are also available in the center. HIV care in Nigeria is provided by all the 3 tiers of
health care facilities in the country. In the primary health care (PHC) centers, the only
service available is that of VCT, which is usually manned by a cadre of low level health
personnel. While the secondary health facilities are manned by a cadre of middle level. The
services available include VCT, ARV drug pickup, and routine laboratory services including
CD4 count. In the tertiary health centers, comprehensive HIV/AIDS care services are
provided. However, in all the 3 tiers of health facilities in Nigeria, mental health services are
not provided for PLWHA. Northern Nigeria is the largest region in terms of land mass and
population in the country.13 A survey by the Nigeria National Statistics Bureau in 2010
reported that over 60% of the region’s population was living below the internationally
acceptable level of poverty.14 This is higher than the level of poverty in the Southern part of
the country. The major ethnic group in the area is the Hausa-Fulani that are found not only
in Nigeria but also across the West African subregion.

Sample Size Determination

Participants

Using a sample size calculation for single proportion, a sample size of 331 was estimated.
This was oversampled by 26% to achieve a sample size of 418. This was done to improve
the statistical power of the final sample. The power of n = 418 was estimated to be 1 using
sample size power calculator.

The participants of the study are HIV-positive patients attending the ARV clinic of Ahmadu
Bello University Teaching Hospital, Zaria. The inclusion criteria are that the HIV-positive
patients must be at least 18 years old, should have been on highly active antiretroviral
therapy (HAART) for at least a year and must have consented to participate in the study. The
Ahmadu Bello University Teaching Hospital’s Human Research Ethical Committee gave
approval for the study. An informed written consent was obtained from each of the
participants or their next of kin before the start of the assessment, and the participants or
next of kin were to sign or thumb print the consent form as a confirmation to participate in
the study.
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The neuropsychological instruments used in this study were chosen based on their
psychometric properties of ability to measure cognitive function and activities of daily living
as contained in the Frascati criteria. In addition, the normative values of this instrument
among Africans had been based on those reported by earlier studies. The participants were
assessed using the following instruments.

1.

Sociodemographic data collecting sheet: This was designed
to elicit variables like age, gender, education, income, and
other sociodemographic variables.

International HIV Dementia Scale: International HIV
Dementia Scale (IHD) was developed by Sactor et al for the
screening of dementia and cognitive impairment among
HIV-positive patients.1® It tests registration, recall, motor
function, and information processing.1® It has a sensitivity
and specificity of 74% and 46%, respectively, at a cutoff
point of 9.5.1% The test has the advantage of not requiring
any special instrument except a timer or wristwatch. It can
be administered easily by other health workers, not
necessarily by a physician. Another major advantage of the
IHD is that it is free of cultural bias as it can be used in
many developing countries of the world.

Stick Design Test: The Stick Design Test (SDT) was
developed by Baiyewu et al to test the visuoconstructional
activity of individuals.1® As opposed to the paper-and-
pencil test, the SDT can be used to measure motor
functions like constructional praxis in participants with
little or no education. The test has the ability to differentiate
between normal and cognitive-impaired individual. It has a
possible score of 0 to 12. A normative score of 3 had been
reported among Nigerians, using this instrument.16

Word List Learning and Recall test: The 10 Word List
Learning (WLL) and Word Recall Test (WRT) are part of
the Consortium to Establish Registry for Alzheimer
Disease.l’ It has been widely used to assess dementia and
cognitive impairment in clinical setting.18 This
psychometric instrument test is used for registration and
immediate recall of a patient. Even though HAD is a
subcortical dementia, with the introduction of ART and
increased survival of PLWHA, it is becoming difficult to
distinguish from cortical dementia.® Its modified version
had been widely used in developing countries including
Nigeria.1® A score of 3 or less is indicative of a possible
cognitive impairment in the individual.18.19
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Subjective Cognitive Complaints questionnaire: The
Subjective Cognitive Complaints (SCC) questionnaire is a
brief self-report questionnaire of subjective cognitive
complaints with specific items for 4 cognitive domains:
memory, concentration, speech, and thinking.20 It rates the
problem patients have with memory, concentration, speech,
and thinking. The questionnaire has a possible score range
of 0 to 8. Higher scores are indicative of self-reported
cognitive problem. The questionnaire has been used to
assess self-reported problem with cognition among HIV-
positive patients in cross-cultural studies.?!

Instrumental Activity of Daily Living: The Instrumental
Activity of Daily Living (IADL) test was developed to
assess the activities of daily living in the elderly
individuals.22 However, IADL has been used to assess the
activities of daily living in patients with HIV/AIDS.® The
test has a possible score range of 0 to 8, with higher scores
indicative of optimal functioning.

Center for Epidemiological Study—Depression Scale: The
Center for Epidemiological Study—Depression Scale (CES-
D) is a 20-item self-report depression screening instrument
that has been widely used in Africa.23:24 The CES-D scale
has laid emphasis on depressive symptoms like depressed
mood, feeling of guilt, worthlessness, and psychomotor
retardation. Unlike Hamilton Depression Rating Scale
(HAM-D) or Beck Depression Inventory (BDI), the CES-D
contains few vegetative symptoms that can overlap with
those of HIV/AIDS.225 Unlike HAM-D or BDI, the CES-D
can also be administered by nonclinicians.2> A score of 16
and over is indicative of possible depressive illness.

Alcohol Use Disorder Identification Test: The Alcohol Use
Disorder Identification Test (AUDIT) is a 10-item
instrument designed by the World Health Organization to
screen excessive consumption, hazardous, and harmful use
of alcohol.28 The instrument has been validated in many
countries including Nigeria.2”28 A score of 8 and above is
indicative of either harmful use or dependence.

Drug Abuse Screening Test: Drug Abuse Screening Test
(DAST) instrument was designed to screen for drug use
other than alcohol.2°

The DAST-10 version was used in this study and is
answered in a “yes or no” pattern. A score of 3 and above is
indicative of problem with psychoactive substance abuse.2®
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10. CD4 count was carried out for each participant using
flow cytometry method with an automated PARTEC
machine.

11. Viral load was carried out for each of the participants using
reverse transcriptase method with an automated ROCH-
AMPICLOR machine.

12. Physical examination was conducted for each of the
participants with an emphasis on neurological examination.

Using the back translation method, all the psychometric instruments were translated into
Hausa Language, which is the predominant language of the area.

Training on the Use of the Instruments

Two research assistants were trained in the administration of the psychometric instruments.
The research assistants are university graduates and are fluent in both English and Hausa
languages. They were trained in the administration of the instruments by one of us (A.J.Y.).
The test—retest reliability between the two research assistants and A.J.Y. was .85.

Procedure

The participants were recruited on each clinic day through balloting of patients who fulfilled
the inclusion criteria. Two trained research assistants interviewed the study participants
using the psychometric instruments. Physical examination and collection of blood specimens
from the participants were carried out on the same day of the interview by 2 of the authors,
A.J.Y. and A.H., who were blind to the scores of the psychometric instruments. A consensus
diagnosis was made for each of the participants based on Frascati criteria,1! taking into
consideration the scores of the psychometric instruments by a panel that included a
psychiatrist (A.J.Y.) and 2 hematologists (A.H. and A.M.S.). The Frascati criteria consist of
the following 3 subgroups of disorders:

1 HIV-associated ANI. For this category, the patient has to
meet the following criteria:

a. Cognitive impairment
involving at least 2 cognitive
domains (performance of at
least 1 standard deviation
[SD] below the mean for
norms on
neuropsychological tests).

b. The cognitive impairment
does not interfere with
everyday functioning.

2. HIV-1-associated MND. For this category, the patient has
to meet the following criteria:
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a. Cognitive impairment
involving at least 2 cognitive
domains (performance of at
least 1 SD below the mean
for norms on
neuropsychological tests).

b. The cognitive impairment
produces at least mild
interference in daily

functioning.
3. HIV-1-associated dementia. This category requires that the
patient has the following:
a. Marked cognitive

impairment involving at least
2 cognitive domains
(performance of at least 2
SD below the mean for
norms on
neuropsychological tests).

b. The cognitive impairment
produces marked
interference with day-to-day
functioning.

In making the consensus diagnosis, at least 2 members of the panel had to agree that a
patient had fulfilled Frascati criteria based on the performance on the psychometric
instruments. We used the consensus method of arriving at diagnosis to improve the accuracy
of our diagnosis. The panel was blind to results of the viral load and CD4 count at the time
of making the consensus diagnosis.

Data Analysis

Results

The data was analyzed using Statistical Package for Social Sciences version 15 for windows.
Descriptive statistic was calculated for all variables. The student #test and chi-square test
determined the relationship between cognitive impairment and the variables. The variables
found to have significant association with cognitive impairment using bivariate analysis
were further analyzed using multiple regression analysis to confirm the relationship. All
tests of statistics were conducted at the 5% significance level.

A total of 418 patients participated in the study. The mean (SD) age of the participants was
37.2 (£ 9.3) years. The mean (SD) age of male participants was 44.7 (x 10.1) years, while
that of female participants was 35.1 ( 7.8). The mean years of education were 7.9 ( 6.2)
years. The use of psychoactive substance was uncommon, as only 25 (6.0%) and 6 (1.4%)
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patients used alcohol and cannabis, respectively. The details of sociodemographic
characteristics of the participants are shown in Table 1.

A total of 90 (21.5%, 95% confidence interval [CI] = 17.6%-25.4%) participants were found
to have cognitive impairment. Based on the Frascati criteria, 13.3% (2.9%) had HAD, 42.2%
(9.1%) had MND, and 44.4% (9.6%) had ANI, within this group. The relationship of
sociodemographic characteristics of the participants and HAND is shown in Table 2. In the
entire psychometric tests, it was found that the performance of the HAND group was
significantly poorer compared with the cognitively normal group. The scores on the various
psychometric instruments and cognitive status of the participants are shown in Table 3. In
the initial bivariate analysis, cognitive impairment in the participants was significantly
associated with CD4 count, viral load, age, education, days confined to bed, frequency of
missing drug doses in a month, and history of stopping ART completely in the past.
However, multiple logistic regression analysis confirmed that all these factors with the
exception of age and frequency of missing drug dose are predictors of cognitive impairment
in the participants. Summary of the multiple logistic regression analysis is shown in Table 4.

Discussion

Sociodemographic Characteristics

The preponderance of female participants in this study indicates that HIVV/AIDS infection is
more common in women than in men in SSA. There are many reasons for this finding,
which include cultural and economic factors that make women to have little control over
sexual issues and reproductive health.30 Another unlikely reason is that men do not come to
the hospital either because of stigma or because they do not know their HIV status.
Moreover, women are usually screened during antenatal visit as part of PMTCT, and when
found to be positive they are referred for treatment. Lastly, the finding of this study that HIV
infection is more common in women is similar to the observation made by National Agency
for Control of AIDS in Nigeria.12 The result of this study showed that more than a third of
the participants were unemployed, had no education, and were living below the
internationally acceptable level of poverty. This is not surprising as the level of poverty in
Northern Nigeria outstrips that of the Southern region of the country.14

Prevalence of Cognitive Impairment

The prevalence of HAND reported in this study is similar to that found in Zaire, which was
demonstrated by World Health Organization in a multicenter study carried out in 5
countries.2! The study reported a prevalence of 19% among symptomatic HIV-positive
patients.2! However, the prevalence of cognitive impairment in this study is lower to that
reported by the earlier studies carried out in Africa.26:31 A study conducted in Uganda prior
to the formulation of the Frascati criteria reported that almost 78% of the participants had
some form of cognitive impairment.31 The observed differences may be attributed to the
differences in methodology. The earlier studies relied mainly on the scores of IHDS for the
diagnosis of cognitive impairment. While in this study the diagnosis of HAND was made
using standard criteria and based on the consensus by a panel, it is likely to be more reliable.
Another possible explanation for the difference in prevalence of cognitive impairment
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between this study and the earlier studies is the sub-clades of the virus. It had been shown
that certain clades of the virus are more neuropathogenic and hence are more likely to cause
cognitive impairment.32-34 In the East and Southern African regions, clades A and D are the
predominant subtypes of the virus, with the latter associated with a higher risk of
HAND.33:34 A report from Nigeria indicated that clades A and G are the predominant
subtypes of the virus.3® However, the prevalence reported by this study is similar to that of
Chan et al, a study of a South Asian population using Frascati criteria to make diagnosis.36

Factors Associated with HAND

Our study found that the length of time since HIV diagnosis in the participants is a
significant predictor of HAND. Central nervous system (CNS) invasion occurs very early in
the course of HIV infection and the viral replication continues in the CNS despite the
suppression of the plasma viral load with HAART.37 As such longer duration of the illness
would lead to more damage in the brain. On the other hand, HAART are neurotoxic, leading
to brain damage. This has been demonstrated in an observational study involving a cohort of
HIV-positive patients on HAART.38 However, one can speculate that in this cohort HAART
toxicity is unlikely due to the limited supply of drugs and close monitoring of the patients
for signs of toxicity. Our study also found that low CD4 lymphocyte count and high
detectable viral load while on ART are significant predictors of HAND. This is not in
keeping with the findings of studies carried out in the era of HAART, thereby tending to
report no relationship between current plasma viral load, CD4 count, and HAND.5:36
History of stopping ART for a month or more in our study is a predictor of HAND in the
participants. This is contrary to the finding of an observational cohort study of HIV-positive
patients.38 A possible reason is that participants in this study already have a preexisting
neurological damage in view of the fact that brain damage occurs early in the course of HIV
infection and also patients in Africa often start the treatment late. Low educational status is
also a predictor of HAND in our cohort. This also has been reported by other studies and
had been attributed to the ability of participants with higher education to perform better in
the neuropsychological testing.5:36 Low educational status might also affect the ability to
access medical care at the appropriate time. Severity of illness among this study participants
measured as days confined to bed in the last 1 year was also found to be associated with
HAND. Similar observation was made by earlier reports among HIV-positive patients on
HAART.36 The lack of association between HAND and age among this study participants
was not as reported by other studies and can be attributed to the relative younger age of this
cohort.31 One important finding of this study is the lack of association between psychoactive
substance use in this cohort and HAND. This might be attributed to the sociocultural
practice of the area that frowns at alcohol and drug uses, as few numbers of the participants
were using psychoactive substances.

Overall it would appear that the differences between this study and previous ones in Africa
and elsewhere can be explained by demographic, clinical variables, and method of diagnosis.
Some of the demographic variables are modifiable, but further studies are necessary to
determine the relationship between clades A, C, and G of the virus to HAND.
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Limitations

This is a study involving patients receiving ART carried out in tertiary health facility and as
such might not be applicable to the general HIV-positive patients in Nigeria. However, our
center provides care for large proportion of patients in Northern Nigeria and the study might
give an insight to the problem of HAND in Nigeria. The possibility of selection bias in this
study was minimized, considering that the participants were selected using a simple random
sampling (balloting), as all patients who fulfilled the inclusion criteria had equal chances of
participating in the study. We also did not exclude participants with significant depressive
symptoms or cardiovascular disease in the study. Lastly, we used culturally and
educationally fair psychometric instruments as minimizing measurement bias might be
associated with such assessment.

Conclusion

Using the standard criteria, it was found that the prevalence of HAND is lower than that
reported earlier in Africa and the associated factors also vary from that of earlier studies.

Acknowledgments

The authors are grateful to all the participants for volunteering to take part in the study. We are also grateful to the
Ibadan-Indianapolis Dementia Project, Ibadan site, for logistic support.

Funding

The author(s) disclosed receipt of the following financial support for the research, authorship, and/or publication of
this article: supported by Grant Number R24T\WO008878 from the Fogarty International Center.

References

1. UNAIDS/WHO report highlights epidemic resurgence. AIDS Alert. 2007; 22(1):suppl 1-3.

2. Singh D, Supath H, John S, Eastham L, Gouden R. The utility of a rapid screening tool for
depression and HIV dementia amongst patients with low CD4 counts—a preliminary report. Afr J
Psychiatry. 2008; 11(4):282-286.

3. United Nation Department of Economic and Social Affair/Population Division. The Impact of HIV/
AIDS in Africa 2002. New York, NY: New-York United Nation Organisation; 2002.

4. United Nations Development Programme. Human Development Report 2011. New York, NY: New-
York United Nation Organisation; 2011.

5. Centers for Disease Control. HIVV/AIDS Surveillance Report, 2005. Atlanta: U.S. Department of
Health and Human Services, CDC; 2007. p. 1-63.

6. Lawler K, Mosepele M, Ratcliffe S, et al. Neurocognitive impairment among HIV positive
individual in Bostwana: a pilot study. J Int AIDS Soc. 2010; 13:15-21. [PubMed: 20406460]

7. Joska JA, Hoare J, Stein DJ, Flisher AJ. The Neurobiology of HIV dementia: implications for
practice in South Africa. Afr J Psychiatry. 2010; 14(1):17-21.

8. Brew BJ, Sidtis JJ, Rosenblum M, Price RW. AIDS dementia complex. J R Coll Physicians Lond.
1988; 22(3):140-144. [PubMed: 3411540]

9. Signh D. What is in name? AIDS dementia complex, AIDS dementia complex, HIV associated
dementia, HIV associated neurocognitive disorder or HIV encephalopathy. Afr J Psychiatry. 2012;
15(3):172-175.

10. Janssen RS, Cornblath DR, Epstien LG. Nomenclature and research case definition for neurologic
manifestation of human immunodeficiency virus-type-(HIV1) infection. Report of a working
group of the American Academy of Neurology AIDS Task Force. Neurology. 1991; 41(6):778—
785. [PubMed: 2046917]

J Int Assoc Provid AIDS Care. Author manuscript; available in PMC 2016 April 20.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Yusuf et al.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

Page 11

Antinori A, Arendt G, Becker JT, et al. Updated research nosology of HIV associated
neurocognitive disorder. Neurology. 2007; 69(18):1789-1799. [PubMed: 17914061]

National Agency for the Control of AIDS. Update on the HIV/AIDS Epidemic and Response in
Nigeria 2011; NACA 2012; Abuja. Web site. www.naca.ng.gov

National Population Commission of Nigeria. 2006 Population Census Final Result. Abuja, Nigeria:
National Population Commission of Nigeria; 2008.

National Bureau of Statistics. 2010 National Social and Economic Survey. Abuja, Nigeria:
National Bureau of Statistics; 2012.

Sactor N, Wong M, Nakasujja N, et al. The international HIV dementia scale: a new rapid
screening test for HIV dementia. AIDS. 2005; 19(13):1367-1374. [PubMed: 16103767]

Baiyewu O, Unverzagt FW, Lane KA, et al. The stick design test as a measure of Visio-
constructional ability. J Int Neuropsychol Soc. 2005; 11(5):598-605. [PubMed: 16212687]

Morris JC, Heyman A, Mohs RC, et al. The Consortium to Establish Registry for Alzheimer’s
Disease: CERAD. Part I. Clinical and neuropsychological assessment for Alzheimer’s disease.
Neurology. 1989; 39(9):1159-1165. [PubMed: 2771064]

Prince M, Acosta D, Chiu H, Scazufca M, Varghese M. 10/66 Dementia Research Group.
Dementia diagnosis in developing countries: a cross-cultural validation study. Lancet. 2003;
361(9361):909-916. [PubMed: 12648969]

Gureje O, Unverzagt FW, Osuntokun BO, et al. The CERAD Neuropsychological Test Battery:
norms from a Yoruba speaking Nigerians sample. West Afr J Med. 1995; 14(1):29-38. [PubMed:
7626529]

Maj M, d’Elia L, Satz P, et al. Evaluation of two new neuropsychological tests designed to
minimize cultural bias in the assessment of HIV-1 seropositive persons: a WHO study. Arch Clin
Neuropsychol. 1993; 8(2):123-135. [PubMed: 14589670]

Maj M, Satz P, Janssen R, et al. WHO Neuropsychiatric AIDS study, cross-sectional phase II.
Neuropsychological and neurological findings. Arch Gen Psychiatry. 1994; 51(1):51-61.
[PubMed: 8279929]

Lawton M, Brody E. Assessment of older people: self-maintaining and instrumental activities of
daily living. Gerontologist. 1969; 9(3):179-186. [PubMed: 5349366]

Radloff LS. The CES-D scale: a self report depression scale for research in the general population.
Appl Psychol Meas. 1997; 3(1):385-401.

Nakasujja N, Solasky RL, Musisi L, et al. Depression symptoms and cognitive function among
individuals with advanced HIV infection initiating HAART in Uganda. BMC Psychiatry. 2010;
10:44. [PubMed: 20537129]

Simoni JM, Safren SA, Manhart LE, et al. Challenges in addressing depression in HIV research:
assessment, cultural context and methods. AIDS Behav. 2011; 15(2):376-388. DOI: 10.1007/
510461-010-9836-3 [PubMed: 21046221]

Saunders JB, Aasland OG, Babor TF, Fuente JR, Grant M. Development of the Alcohol Use
Disorders Identification Test (AUDIT): WHO collaborative project on early detection of persons
with harmful alcohol consumption Il. Addiction. 1993; 88(6):791-804. [PubMed: 8329970]
Ustiin B, Compton W, Mager D, et al. WHO study on the reliability and validity of the alcohol and
drug use disorder instruments: overview of methods and results. Drug Alcohol Depend. 1997;
47(3):161-169. [PubMed: 9306042]

Adewuya AO. Validation of the alcohol use disorders identification test (audit) as a screening tool
for alcohol-related problems among Nigerian university student. Alcohol Alcohol. 2005; 40(6):
575-577. [PubMed: 16115823]

Yudko E, Lozhkina O, Fouts A. A comprehensive review of the psychometric properties of the
drug abuse screening test. J Substance Abuse Treatment. 2007; 32(2):189-198.

National Agency for Control of AIDS. Women, Girls and HIV in Nigeria Fact Sheet 2011; NACA
2012; Abuja. Web site. www.naca.ng.gov

Nakasujja N, Wong M, Robertson K, McArthur J, Sactor N. HIV-associated neurological
complications among HIV-seropositive individuals in Uganda. Neurology. 2004; 62:A444.

Kanki PJ, Hamel DJ, Sankale JL, et al. Human immunodeficiency virus type 1 subtypes differ in
disease progression. J Infect Dis. 1999; 179(1):68-73. [PubMed: 9841824]

J Int Assoc Provid AIDS Care. Author manuscript; available in PMC 2016 April 20.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Yusuf et al.

33.

34.

35.

36.

37.

38.

Page 12

Kaleebu P, French N, Mahe C, et al. Effects of human immunodeficiency virus (HIV) type 1
envelope subtypes A and D on disease progression in a large cohort of HIV-1-postive persons in
Uganda. J Infect Dis. 2002; 185(9):1244-1250. [PubMed: 12001041]

Sactor N, Nakasujja N, Skolasky RL, et al. HIV subtype D is associated with dementia, compared
with subtype A, in immunosuppressed individuals at risk of cognitive impairment in Kampala,
Uganda. Clin Infect Dis. 2009; 49(5):780-786. [PubMed: 19622045]

Ajoge HO, Gordon ML, deOliveira T, et al. Genetic characteristics, coreceptor usage potential and
evolution of Nigerian HIV-1 subtype G and CRF02_AG isolates. PLoS One. 2011; 6:17865.doi:
10.1371/journal.pone.0017865 [PubMed: 21423811]

Chan LG, Kandiah N, Chua A. HIV associated neurocognitive disorder in a South Asian
population-contextual application of the 2007 criteria. BMJ Open. 2012; 2:e00062.

Becker T, Sanders J, Madsen SK, et al. Subcortical brain atrophy persists even in HAART-
regulated HIV disease. Brain Imaging Behav. 2011; 5(2):77-85. [PubMed: 21264551]

Robertson KR, Su Z, Margolis DM, et al. Neurocognitive effects of treatment interruption in stable
HIV-positive patients in an observational cohort. Neurology. 2010; 74(16):1260-1266. [PubMed:
20237308]

J Int Assoc Provid AIDS Care. Author manuscript; available in PMC 2016 April 20.



1duosnuey Joyiny

1duosnuen Joyiny

Yusuf et al. Page 13

Table 1

Sociodemographic Characteristic of the Participants.

Variable Frequency, n  Percentage
Gender
Male 93 22.2
Female 325 778

Formal education
Yes 292 69.9
No 126 30.1

Employment status

Employed 279 66.7

Unemployed 139 333
Pattern of living

Multigenerational 232 55.5

Not multigenerational 186 44.5
Income

> US$1 231 55.3

< US$1 187 447
History of stopping ARV drug

Yes 32 18.7

No 386 81.3

Marital status

Having a spouse 259 62.0

No spouse 159 38.0
Support from NGO

Yes 88 21.1

No 330 78.9

Abbreviations: ARV drug, antiretroviral drug; NGO, nongovernmental organization.
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