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Background: HIV attacks the CD4 cells which are responsible for the body’s immune response to infectious agents. The main
objective of this study was to identify predictors of viral load status over time among HIV patients under HAART in Zewditu
Memorial Hospital.

Methods: A retrospective institutional-based cohort study design was conducted on 161 HIV-infected adults under HAART whose
follow-ups were from January 2014 up to December 2017. A generalized linear mixed-effects model was conducted to infer predictors
of the status of viral load at 95% of CI).

Results: The descriptive statistics revealed that about 55.9% of the adults under treatment had a detected viral load status. Among the potential
predictors, visiting time of patients (AOR = 0.731, 95%: (0.634,0.842) and p-value <0.01), age of patients (AOR = 1.0666, 95% CI:
(1.0527,1.0917) and p-value <0.01), weight (AOR=. 0.904, 95% CI: (0.862, 0.946) and p-value <0.01), baseline CD4 cell count (AOR =
0.996, 95% CI: (0.994, 0.998) and P-value <0.01), educated patients (AOR = 0.030, 95% CI: (0.002, 0.385) and p-value=0.0053), rural patients
(AOR =6.30,95% CL: (1.78, 2.25) and p-value=0.0043), working status patients (AOR = 0.5905, 95% CI: (0.547,0.638), p-value <0.01), poor
adherent patients (AOR = 1.120, 95% CI; (1.035,1.391) and p-value = 0.016) and patients disclosed the disease status (AOR = 0.195, 95% CI:
(0.023, 0.818) and p-value=0.0134) significantly affected the detection status of viral loads, keeping all other covariates constant.
Conclusion: The predictor variables; visiting times, the weight of patients, residence area, age of patients, educational level, clinical
stages, functional status, baseline CD4 cell count, adherence status, and disclosure status of the disease statistically and significantly
affected the status of viral load. Hence, health-related education should be given for patients to disclose their disease status, to be good
adherents based on the prescription given to the health staff. Due attentions should be given for rural and uneducated patients.
Attention should be forwarded to for non-adherent patients to follow the instruction given by the health staff.
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Introduction
Human Immune Deficiency Virus (HIV) is a virus that causes Acquired Immune Deficiency Syndrome (AIDS) by
reducing a person’s ability to fight infection." HIV attacks an immune cell called the CD4 cell, which is responsible for
the body’s immune response to infectious agents.! An uninfected individual has around 1100 CD4 cells per milliliter of
blood. These CD4 cells decrease in number while living with the HIV virus, so that HIV infected person’s CD4 cell count
can be used to monitor the progression of the disease.’

According to the UNAIDS fact sheet updated report, about 36.7 million people were living with HIV globally in
2016.% Among those infected people, adults account for 34.5 million. Since the start of the epidemic in 1981, 76.1 million
people have become infected by the virus and 35 million people have died from AIDS-related illnesses respectively.’
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East and Southern Africa is the hardest region hit by HIV.® This region is the home of 6.2% of the world’s population
and this indicates that about 19.4 million people are living with the virus and this further leads that over 50% of the total
number of people living with the virus are living in this region.*

Ethiopia is one of the few African countries with the highest number of people living with HIV/AIDS.® Based on
a single-point estimate, about 1.2 million HIV-infected people are living in this country.®

Recent studies indicate that HIV infection has significantly decreased over the years in the country.” Previous studies
indicate that ART was introduced in 1996 for Ethiopian people.® The effective use of antiretroviral drugs can control the
virus and help to prevent transmission so that people with HIV and those at substantial risk can enjoy healthy, long, and
productive lives.” Even though the Ethiopian government launched free access to ART in different health sectors to
improve the quality of life of PLWHA, lots of people die every year due to HIV/AIDS.'°

A viral load is an indicator of how much Human Immunodeficiency Virus (HIV) is in the blood of an individual. Viral
load gives an idea of how much of the HIV virus is in the patient’s body.'' The test measures the number of HIV copies
in a milliliter of blood."

Many studies on HIV patients related to CD4 cell count, adherence, body mass index, and related variables had been
conducted but there is a scarcity of research conducted on factors affecting viral load status as it needs intensive
laboratory work for viral load. The test results help the health staff to follow what is happening with the patient’s
infection, how well the treatment is working, and guide treatment choices.'® Viral load also predicts how fast the disease
progress.'* Therefore, the objective of the current study was to investigate factors affecting the viral load status over time
among HIV adult HIV patients under treatment at Zewditu Memorial Hospital. The other objective of the current study
was to assess whether the predictors of viral status happened in the developed countries also work in the study area.

Materials and Methods
Study Area and Design

A retrospective cohort study design was conducted at Zewditu Memorial Hospital, in Addis Ababa, Ethiopia.

Source of Data

The HIV-infected patients under HAART in the hospital were considered as a source of the population for this study. In
this study, secondary data collected by health staff for treatment purposes were used for data analysis. The data was
collected from the medical chart of each HIV/AIDS patient in the ART clinic in the hospital.

Study Population
The study population consists of all HIV-positive adult patients who started their HAART treatment in January 2014 —
December 2017.

Inclusion Criteria

HIV/AIDS-infected patients who had at least two follow-ups in the ART clinic for refilling their prescriptions and who
initiated their treatment from Ist January 2014 to 31st December 2017 at Zewditu Memorial Hospital were eligible for
the current study.

Sample Size Determination

For the current investigation, there were 1304 HIV-positive patients whose follow-ups were from January 2014 to
December 2017. Among these patients, 161 were adult patients and were considered as a sample. Hence, all patients
under treatment whose follow-ups were in the study period were considered to be a sample.

Variables Under Current Investigation
The response variable under the current investigation was the viral load results of HIV-positive patients under
treatment. The viral load result was measured every six months. From this response, the result may be detected (viral
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load result greater than or equal to 1000 cell/mm3) and undetected (viral load result which is less than 1000 cell/
mm3) are classified under viral load test result of the HIV-infected patients.'> Thus, the response variable under study
was dichotomous in nature and denoted as;

vy — 1, detected)
"] 0, undetected)

The predictor (independent) covariates under current investigation were sex (male, female), weight in kg, residence area
(rural, urban), age in years, marital status (living with a partner, living without a partner), an education level (non-
educated, educated), level of disclosure (yes, no), clinical stage (stagel, stage2, stage3, stage4), functional status
(ambulatory, bedridden, working), level of adherence (adherent, non-adherent), TB co-infection status (no, yes).

Data Analysis

Descriptive statistics are used to describe the basic features of the data in a study. They provide simple summaries of the
sample and the measures. The collected data had been cleaned, edited, and entered into data analysis. Frequency
distributions, computing percentages, cross-tabulations, mean and standard deviation, graphs, and diagrams were used
to describe whether there is any difference between two or more groups. Inferential statistics allow one to make

inferences from the sample to the population.®

The data were analyzed using SAS and R statistical software
packages. In data analysis, both fixed and random effects were included in the generalized linear mixed-effect
model. The fixed effect accounted for the set of predictors that are fixed across the subjects and described the relation-

ships between predictor and response variables. The random effect belongs to subject-specific effects.

Binary Logistic Regression

Logistic regression is a popular modeling approach when the dependent variable is dichotomous, ordinal, or multinomial.
It allows us in predicting the log odds of outcomes of a dependent variable that may be affected by the set of variables
namely continuous, discrete, categorical, or a mix of any of these. The error term in binary logistic regression is
distributed binomially, not normally. Consequently, the response variable in logistic regression is not restricted to
normality in the case of parameter estimation. Because of this, logistic regression was the most popular method for
analyzing the current binary response data.

Covariance Structures

Among the various covariance structures, compound symmetry (CS), unstructured (UN), and first-order autoregressive
(AR (1)) were conducted and compared to each other to identify the one which fitted the data well. During the
comparison of the three structures, AIC and BIC information criteria were considered assumed that the one with the
smallest information criterion was the best for current data.

Methods of Parameter Estimation
Parameter estimation in the current investigation was conducted using maximum likelihood estimation (MLE). This was
done by maximizing the joint probability (likelihood function) for values of the data. Maximum likelihood estimation
includes both the regression coefficient and the variance components, that is, both fixed-effects and random-effects terms
in the likelihood function and it treated parameters as fixed but unknown quantities when the variance component was
estimated. Method of parameter estimation was conducted both for the subject-specific and marginal residuals.

The Assessment of Goodness of Fit of Logistic Regression Model

In assessing the goodness of fit, first, the assumption (at least preliminarily satisfied with our efforts at the model-building
stage) was conducted. Hence, the model contains those variables (main effects as well as interaction effects) that should
be entered in the correct functional form. The goodness of fit measures how the model describes the response variable
and it also investigates how close are predicted by the model with the observed values. Hence, for the current
investigation, the Hosmer and Lemeshow Goodness of fit Test and the likelihood ratio tests were used to measure of
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goodness of fit for categorical data,'® and the Wald test statistic was used to test the significance of individual parameters
(coefficients).

Missing Data Treatment

Missing data (or missing values) is defined as the data value that is not stored for a variable in the observation of interest.
There were different imputing techniques for missing values treatment in the longitudinal study. For the current
investigation, multiple imputation method was conducted for missing value treatment.'’

Results

Table 1 displays patient characteristics for the HIV/AIDS data from Zewditu Memorial Hospital. Out of a sample of 161
patients, 67.7% were females and the remaining 32.3% were males. The majority of patients (67.7%) were from urban
areas, about 56.52% of the participants were employed, and the remaining were not. Among the participants, about
68.32% were educated and the remaining were non-educated. The majority (50.17%) of the infected patients were at

Table | Baseline Characteristics of Potential Predictors for HIV/AIDS Patients

Characteristics | Category Status of Viral Load Total (100%)
Detected (%) | Not Detected (%)
Sex Male 30 (18.63) 22 (13.66) 52 (32.30)
Female 58 (36.02) 51 (31.64) 109(67.7)
Marital status Living with partner 46 (28.57) 57 (35.40) 103 (63.97)
Living without partner | 34 (21.12) 24 (14.91) 58 (36.03)
Residence Urban 72 (44.72) 37 (22.98) 109 (67.70)
Rural 27 (16.77) 25 (15.53) 52(32.30)
Educational level | Educated 62 (38.51) 48 (29.81) 110 (68.32)
Not educated 34 (21.12) 17 (10.56) 51 (31.68)
Religion Muslim 34 (21.12) 22 (18.66) 56 (34.78)
Orthodox 32 (19.88) 23 (14.29) 55 (34.16)
Other 31 (19.25) 19 (11.80) 50 (31.06)
Occupation Employed 43 (26.71) 48 (29.81) 91 (56.52)
Unemployed 29 (18.01) 41 (25.47) 70 (43.48)
Clinical Stage Stage | 18 (11.18) 10 (6.21) 28 (17.39)
Stage Il 38 (23.60) 14 (8.70) 52 (32.30)
Stage Il 23 (14.29 21 (13.0 44 (27.33)
Stage IV 22 (13.66) 15 (9.4) 37 (18.3)
Functional status | Ambulatory 35 (21.74) 14 (8.70) 49 (30.21)
Bedridden 18 (11.18) 14 (8.70) 32 (19.62)
Working 54 (27.33) 26 (13.04) 80 (50.17)
(Continued)
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Table | (Continued).

Characteristics | Category Status of Viral Load Total (100%)
Detected (%) | Not Detected (%)
TB status Negative 102 (63.35) 23 (14.29) 125 (77.64)
Positive 28 (17.39) 8 (4.97) 36 (22.36)
Adherence Poor 17 (10.56) 8 (4.97) 25 (15.53)
Fair 24 (14.91) 15 (9.32) 39 (24.22)
Good 79 (49.07) 18 (11.18) 97 (60.25

working functional status (ie, an individual able to perform usual work in and out of the house), followed by those with
the ambulatory type of functional status, accounted for 30.21% of the total, and the rest were bedridden patients.

Regarding the clinical stages, about 17.39% were at clinical stage I, 32.30% were at clinical stage II, 27.33% were at
clinical stage III, and the rest were at clinical stage IV. Regarding the adherence status, about 60.25% of the patients were
good adherent, 24.22% were fair adherent and the remaining patients were poor adherent.

As indicated in Table 2, the baseline characteristics of continuous variables were also summarized and the average
baseline age in years, baseline CD4 cells/mm?, and baseline weight in kg were 31.47, 221, and 48.46, respectively.

Table 3 shows viral load status among HIV patients under treatment and the result indicates that about 90 of the
patients were at detected status at baseline, 6 . and 12" measurements, and 71 of them were not at detected status at
baseline, 6 ™ and 12" measurements. The result in Table 3 indicates that the status of viral progression decreased as
visiting time increased.

Selection of Covariance Structure in GIMM

For the Generalized Linear Mixed Effect Model (GLMM) to be valid, the covariance among repeated measures must be
modeled properly. To identify the appropriate covariance structure, the commonly used covariance structures such as
compound symmetry (CS), first-order autoregressive (AR (1)), heterogeneous compound symmetry (CSH), heteroge-
neous first-order autoregressive (HAR (1)), and unstructured (UN) were considered and compared to select the one with
the smallest information criterion. In Table 4, the smallest values of AIC and BIC for the unstructured (UN) model
suggest that it was the best fit to the current data as compared to the remaining covariance structures.

Selection of Random Effects in GLMM

Based on the unstructured (UN) covariance structure, the different generalized linear mixed models with the longitudinal
outcomes were conducted by including the subject-specific random effects. Finally, the information criteria were used for

Table 2 Base Line Charachteristics of Continuous Variables

Name of Variables Mean Standard Deviation Remark
Age of patients 31.47 7.62

Baseline CD4 cell count of patients 221 156

Baseline weight of patients 48.46 12.58

Table 3 Summaries of Descriptive Statistics for the Response Variables

Visiting Time 0 6 12 18 24 30
Status of viral load Detected 90 90 90 73 48 39
Not detected 71 71 71 57 40 30
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Table 4 Comparison of Covariance Structure for
Generalized Linear Mixed-Effects Model

Covariance Structure | AIC BIC

Cs 1711314 171,214.1

AR (1) 172,152.3 172,234.2

UN 154412.9 154,497.9
ARH (1) 162,152.3 162,234.2

CSH 182131.4 182,214.1

Note: The row with the bold font stands for the covariance
structure selected for this data analysis.

the selection of random effects to be included in the generalized linear mixed-effects model (GLMM) as indicated in
Table 5.

Table 5 indicates that the random intercept and slope model, which allows the intercept and slope to vary randomly
among individuals, was selected. That means the individual status of viral load of HIV patients varies from visit to visit
randomly. Therefore, the random intercept and slope model is a more parsimonious model for the generalized linear
mixed-effects model because of its smallest AIC and BIC values.

The Longitudinal Analysis for the Viral Load Status

In this section, the analysis started by selecting important variables that should be included in the multivariable analysis.
From the result of the univariate analysis of generalized linear mixed effect models; observation time, weight, residence
area, age of patients, educational levels, clinical stages, functional status, baseline CD4 cell count, and disclosure status
of patients were important factors that can affect the status of viral load result of patients and included in the
multivariable analysis.

In this study, the generalized linear mixed model (both fixed and random effect) and different longitudinal sub-models
were considered to study the status of viral load. In model comparisons, the subject-specific random effects and random
intercept, and a random slope were considered to fit the appropriate model.

Table 6 indicates that among the variables considered in multivariate data analysis, observational time/visiting times,
age of patients, the weight of patients, baseline CD4 cell count, level of education, residence area, HIV clinical stages,
functional status of patients, adherence status and disclosure status of the disease statistically and significantly affected
the variable of interest.

As visiting time of patients increased by one unit, the expected odds of having a detected viral load decreased by
26.9%, keeping the other covariates constant (AOR = 0.731, 95%: (0.634,0.842) and p-value <0.01).

The age of patients significantly affected the variable of interest. As the age of patients increased by one year, the
expected odds of having a detected viral load was increased by 6.7% keeping the other variables constant (AOR =
1.0666, 95% CI: (1.0527,1.0917) and p-value <0.01).

Table 5 Selection of Random Effects to Be Included in the GLMM

Models for the Random Effect AIC BIC
Random intercept 172,150.3 172,229.0
Random slope 15,751.58 15,877.20
Random intercept and slope 143,412.9 143,497.9
Notes: The row with bold font stands for the random effect selected for this data
analysis.
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Table 6 Parameter Estimates Under the Generalized Linear-Mixed Effects Model Analysis

Covariates Estimate Standared AOR (CI (95%)) p-value
Error
Intercepts 5.0850 1.767 161.60 (4.97, 5261.6) 0.002
Obsn time —0.313586 0.073 0.731 (0.634,0.842) 0.001*
Age 0.0645 0.040 1.0666 0.001*
(1.0527,1.0917)

Weight —0.101 0.024 0.904 (0.862, 0.946) 0.0001*
BaselineCD4 —0.004 0.001 0.996 (0.994, 0.998) 0.0001*

Education level (ref =No education)

Education —3.505 1.638 0.030 (0.002, 0.385) 0.0053*

Residence (ref=urban)

Rural 1.840 0.645 6.30 (1.78, 22.25) 0.0043*

Clinical stage (ref=stage IV)

Stage | —7.896 0.728 0.0004 (0.0001,0.002) | 0.0001*
Stage Il —7.550 0.694 0.0005 (0.0001,0.002) | 0.0001*
Stage IlI -3.729 0.667 0.024 (0.006, 0.089) 0.0001*

Functional status (ref= Ambulatory

Working —0.527 0.039 0.5905 (0.547,0.638) 0.001*

Bedridden 0.183 0.0755 1.199 (1.035,1.391) 0.016*

Adherence (ref=Good)

Poor 0.182 | 0.0754131 | 0.0754 1.120 (1.035,1.391) 0.016*

Fair 0.047 | 0.0796088 | 0.0796 1.0477 (1.097,1.225) 0.018*%

Disclosure (ref= no)

Yes —1.635 0.593 0.195 (0.023, 0.818) 0.0134*
Random effects Estimates 95% ClI

Lower Upper
Intercept(Stdv(bo;)) 2.6610 2.304 3.0379
Obstime(Stdv(by;)) 0.1884 0.1633 0.2245
cor(boi, byi) —0.0916 —0.0802 —0.1063

Notes: *Stands for statistical significant variables, by; and by; are random effects in the random intercept and random slopes
model for longitudinal separate model.
Abbreviations: ref, reference category; AOR, adjusted odds ratio; Cl, confidence interval.

Weight also significantly affected the variable of interest. Hence, as the weight of patients increased by one kg, the
expected odds of having a detected viral load decreased by 9.6%, keeping the other covariates constant (AOR = 0.904,
95% CI: (0.862, 0.946) and p-value <0.01). In a similar argument, as the number of baseline CD4 cell count increased by
one cell/mm3 of blood, the expected odds of having a detected viral load was decreased by 0.4%, keeping the other
covariates constant (AOR = 0.996, 95% CI: (0.994, 0.998) and P-value <0.01).
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Table 7 Hosmer and Lemeshow Model Adequacy Test

Test Chi-Square | DF | p-value

Hosmer and Lemeshow test 14.795 8 0.0854

The expected odds of having a detected viral load for educated HIV patients was decreased by 97% as compared to
non-educated patients, keeping the other covariates constant (AOR = 0.030, 95% CI; (0.002, 0.385) and p-value=
0.0053).

The expected odds of having a detected viral load for rural patients was found to be 6.3 times that of urban patients,
controlling for the other variables in the model (AOR=6.30,95% CL: (1.78, 2.25) and p-value= 0.0043).

The WHO clinical stages had a significant effect on the variable of interest. Hence, the expected odds of having
a detected viral load for patients with WHO Stage I was decreased by 99.96% as compared to those HIV patients at stage
IV, keeping the other covariates constant (AOR = 0.0004, 95% CI: (0.0001,0.002) and p-value <0.01). Similarly, the
expected odds of having a detected viral load for HIV patients with WHO stage 11 was decreased by 99.95% as compared
to HIV patients at stage IV, keeping the other covariates constant (AOR = 0.0005, 95% CI; (0.0001,0.002) and
p-value <0.01).

The functional status of HIV patients also played a significant role in the variation of the status of viral load. Hence,
the expected odds of having a detected viral load for patients with working status was decreased by 41% as compared to
patients with ambulatory functional status, keeping the other factors constant (AOR = 0.5905, 95% CI: (0.547,0.638),
p-value <0.01). However, the expected odds of having a detected viral load for patients with bedridden functional status
was increased by 17% as compared to ambulatory functional status, keeping the other covariates constant (AOR = 1.199,
95% CI: (1.035, 1.391), p-value = 0.016).

Adherence status also played a significant role in the variation of the status of viral load. Hence, the expected odds of
having a detected viral load for poor adherent patients was increased by 12% as compared to good adherent patients,
keeping the other factors constant (AOR = 1.120, 95% CI; (1.035,1.391) and p-value= 0.016). Similarly, the expected
odds of having a detected viral load for fair adherent patients was increased by 4.8% as compared to good adherent
patients, keeping the other covariates constant (AOR = 1.0477, 95% CI: (1.097,1.225) and p-value=0.018).

On the other hand, the expected odds of having a detected viral load for patients who disclosed the disease status to
people living together was decreased by 80.5% as compared to patients not disclosed the disease status, keeping the other
covariates constant (AOR = 0.195, 95% CI: (0.023, 0.818) and p-value= 0.0134).

Assessment of Goodness of Fit of the Model (Hosmer and Lemeshow Test)

Hosmer and Lemeshow’s goodness-of-fit statistic measures the correspondence between the actual and predicted values
of the dependent variable. In Table 7, Hosmer and Lemeshow Test with p-value = 0.0854 are greater than 0.05 and this
indicates that there was no evidence to reject the null hypothesis which states that the model is good. Therefore, the
model is a good fit. Table 7 indicates that the binary logistic regression model used for the status of viral load result fits
the data very well.

Discussion
As visiting time of patients increased, the number of viral loads decreases. The potential reason may be the fact that as
patients follow their appointment with the health staff, they can get proper treatment. In addition, patients can take proper
diagnoses for other opportunistic diseases and take immediate corrective measures for reducing additional diseases. The
proper treatment and non-existence of other additional diseases lead to the recovery of CD4 count and reduction of viral
loads. This result is aligned with previously conducted research.'?

Age also affected the variable of interest. Naturally, as the age of an individual increases, their white blood cells decrease
which implies that CD4 cell count also decreases.'® This result is consistent with previously conducted study.'® However, this
result is contradicted by the result obtained in another research conducted at Western Cape in South Africa.?® The research
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conducted in Western Cape states that individuals aged >35 years had significantly lower odds of having a detectable HIV
viral load compared to those aged <35 years. The potential reason for the difference might be the difference in study time,
study area, and sample size used for data analysis. Hence, further research is recommended for this result.

Weight also significantly affects the variable of interest. Hence, as the weight of patients increases, the probability of
getting detectable viral load decrease. The result of this regard is supported by another study.’' A study conducted
previously states that patients with HIV infection who are losing weight may have unsuppressed virus loads.”'

Baseline CD4 cell count is another covariate highly associated with the detectable status of viral load for HIV
patients. Hence, a higher baseline CD4 cell count leads to a lower possibility of having detectable viral load status.
Hence, as indicated by many other types of research, the CD4 cell count and viral load status are negatively
associated.”>>

Level of education is also highly associated with the viral load status of HIV patients. Hence, the possibility of getting
a detectable viral load for educated patients is less likely as compared to non-educated patients. This result is similar to
one of the previous studies?* which state that education would predict both CD4 and viral load status in a diverse sample
assessed entirely during the era of HAART and accounting for the adherence effect. More educated patients may have
better care of their health and they may have enough understanding about HAART and further leads to the status of viral
load not being detectable.”> However, this result is contradicted by another result obtained in the previous study states
that there is no relationship between viral load progress with a level of education.’® Hence, this needs further
investigation for consistency of results.

The residence area in this study has a significant role in the variation of viral load status (whether it can be detectable
or not). Rural patients have more probability of getting a detectable viral load as compared to urban patients. The
potential reason for this might be the fact that most of the time rural HIV patients came to health institutions for HIV
diagnosis after destruction of CD4 cell counts as they give more emphasis for day to day activities rather than checking
their health status. Hence, unless they get a severe case, they did not go to health institutions as compared to urban
patients. This result is supported by another study.>’ The previous study states that residence and the viral load measure-
ments are superimposed on a geographic representation of the study area.

The WHO clinical stages have a significant effect on the variable of interest. Hence, the expected odds of having
a detected viral load for patients with WHO Stage 1 was decreased as compared to those HIV patients at stage IV. It is
known that the number of viral loads for HIV patients with WHO stage IV is far greater than those of the patients with
stage I. Hence, patients at Stage IV are at a severe stage and are associated with a high possibility of getting a detectable
viral load.>>® Hence, patients who started their treatment at an earlier stage can survive for a long period of time because
of good recovery or reduction of the viral load result.”” This might make them able to take the treatment properly due to
less replication of the virus in their body.*"

The functional status of HIV disease also has a significant role in the variation of viral load for HIV patients. Hence,
there is less likelihood of the possibility of getting a detectable status of viral load for patients with working status as
compared to ambulatory or bedridden status. This result is supported by previous studies.’'*? The potential reason for
this might be the fact that patients who are in working functional status can take prescribed medication by themselves on
the time given by the health staff which leads to good recovery of viral load results.*®> Such patients can express their
feeling for the health staff and this helps in the right direction/decision of the health staff for the ART program.**

Medication adherence has a significant effect on the status of viral load in the study area. Hence, There is a high
possibility of getting a detectable viral load for poor or fair adherent patients as compared to good adherent patients given
other health conditions constant. This result is supported by another study.**° Hence, patients who adhered to the
prescribed medication can reduce their viral load and they may have a long life with the virus, given the other external
conditions constantly. This result is supported by previously conducted research.?”

Disclosing the HIV disease status has its own significant effect on the variable of interest. Hence, patients who
disclosed the disease status may have good adherence and follow-up status and this leads to the destruction of the number

of viruses and recovery of CD4 cell counts.>® This result is similar to another study conducted in.***°
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Conclusion

The descriptive result indicates about 55.9% the participants in the current study had a detectable viral load. The study examined
the socio-demographic and clinical factors of viral load results of HIV/AIDS patients in Zewditu memorial hospital. The
variables like visiting time of patients/observational time of patients, age of patients, the weight of patients, baseline CD4 cell
count, level of education, residence area, WHO clinical stages, functional status of patients, adherence level of patients, and
disclosure status of the disease significantly affected the viral load status of patients. The model adequacy for the current
investigation was tested using Hosmer and Lemeshow goodness-of-fit statistics. The results indicate that the model was a good fit
for the current data.

As a recommendation, more attention should be given to rural patients, patients with HIV WHO stage IV, aged
patients, non-adherent patients, patients with low baseline CD4 cell count, and for patients who did not disclose their
HIV disease status. Hence, health-related education should be given to patients with poor adherence, and for patients not
disclosed the disease status.

This study was not without limitations. One of the limitations of the current study is that some important potential
predictor variables such as opportunistic infections, income status of patients, etc are not included in the current
investigation. Including such data may give additional information about the predictors of viral load status. Therefore,
it is recommended for future research to consider such covariates.
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