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Background: Maintaining good medication adherence and decreasing viral load in patients living with HIV/AIDS are critical to
ensuring antiretroviral therapy’s preventive and therapeutic benefits. The main objective of this study was to assess the predictors of
viral load and medication adherence among HIV-positive adults under treatment at Felege Hiwot Comprehensive Specialized Hospital
(FHCSH).

Methods: A retrospective cohort study design was conducted from a random sample of 281 adult HIV-infected patients under
treatment at FHCSH in northwest Ethiopia from June 2017 to June 2021. Separate GLMM was used in analysis of viral load and
medication adherence, and joint mode was applied to fit those two outcomes jointly. The potential correlation of those two outcomes
was linked by random intercepts. Information criteria (AIC and BIC) were used for model comparison and covariance structure
selection.

Results: The small standard error of significant predictors and significant correlation between viral load and medication adherence
over time provide evidence for joint model selection. The correlation between viral load and medication adherence was —0.7688
(P-value=< 0.05), which indicates that the decrement of viral load tends to increase good medication adherence. Patient substance use,
visit time, baseline CD4 cell, baseline hemoglobin, and the interaction of visit time by substance use were significantly associated with
viral load and medication adherence jointly.

Conclusion: The study revealed that substance user adult patients, patients with low baseline CD4 cells, and patients with low
baseline hemoglobin were with high viral loads and poor medication adherence. Therefore, health officials and other concerned bodies
should give special attention and high intervention to patients with low baseline hemoglobin; poor adherence and low baseline CD4
cell count.
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Background
HIV/AIDS is one of the major global health problems for both developed and developing countries.! About 37.7 million
people worldwide are living with HIV, with 36.0 million of them being adults.?

Eastern and Southern Africa have been impacted the hardest by HIV. In comparison to other parts of the world, Sub-
Saharan African countries have the most severe effects of HIV/AIDS.?

Ethiopia is one of the most affected countries in Sub-Saharan Africa, with a large number of HIV/AIDS patients.* In
Ethiopia, people living with HIV (PLHIV) was estimated in 2020 to be 620,000 people. There were 580,000 adults.’

Ambhara region is one of the regions in Ethiopia severely hit by the disease.® In the Amhara region, including the
catchment area of Felege Hiwot Comprehensive Specialized Hospital (FHCSH), many antiretroviral therapy (ART) users
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did not seriously adhere to their prescribed medication.” Due to this, most of the ART users in the region have less than
95% of the prescribed medication and over 30% of the patients are poor adherents.”

The gold standard laboratory measure for predicting disease progression and/or treatment outcomes is viral load.’
Treatment outcomes are monitored by World Health Organization (WHO) clinical staging, immunological (CD4 T-cell
count), and routine viral load testing. In comparison to viral suppression, immunological and clinical monitoring has
a lower positive predictive value for detecting treatment failure.'® According to the Ethiopian Federal Ministry of Health
(FMOH), the first viral load determination for people living with HIV should be done 6 and 12 months after starting
ART, and then every year after that."’

The increment of viral load was affected by several factors including baseline CD4 cell count, WHO clinical stage,
functional status, medication adherence, smoking status, and baseline regimen.'?

The WHO defines medication adherence as the extent to which a person takes medications properly.'* In HIV-positive
patients, good adherence to antiretroviral medication suppresses viral load, reconstitutes the immune system, and reduces
opportunistic infections. However, in developing countries like Ethiopia, adherence to ART is still a challenge.'*

Repeated measures of viral load would be a superior method for identifying treatment failure than a single measure-
ment, which might lead to treatment failure misinterpretation.'

To the authors' knowledge, no other study has been conducted to assess predictors affecting these two outcomes (viral
load and medication adherence) jointly around the study area. Therefore, this study was undertaken with the objective to
identify some common socio-demographic and clinical predictors affecting the two responses, namely the status of viral

load and medication adherence for adult HIV infected patients under treatment at FHCSH.

Methods
Study Area and Study Design

The study was conducted in northwest Ethiopia, Amhara region (FHCSH and its catchment area). A retrospective study
design was conducted in the current investigation. The source of data used for this investigation was a secondary data source.

Sample Size and Sampling Procedure

In this study, to calculate the sample size, first the estimated proportion of successes (good medication adherence) was
computed; in a dichotomous outcome variable (yes/no) in a finite population the Cochran’s formula was used. In the
current study, the response variables were dichotomous in nature (Viral suppuration or not and medication adherence or
not). Hence, the formula for determining sample size was determine using Cochran's formula as given by:

2
pq((z]_;/z) and N is the target population size, the target population was the number of adult

n = —p>—, where n, =
patients 1V+vh0(ése age above 18 living with HIV/AIDS on ART follow-up in the study period. Z,/, is the value from
standard normal distribution reflecting the confidence level, 95% Confidence interval. Since Z,,, = 1.96 and d is the
marginal error, p is the sample proportion of good medication adherence.

If o/p; is negligible (ie, <0.005), then n, is a satisfactory approximate to the sample size n=~n, (Cochran, 1977)."°
Therefore, the sample size was determined by using single proportional formula. With 5% marginal error and 95% confidence
interval of certainty and considering the possible missing records (less than two follow-ups) to compensate them, 5% of the
total sample size n was added. Hence the total population N=1,126 and 95% of confidence interval, finally the total sample size
was n=281. This indicates that Cochran’s formula was employed for this investigation. Of the 1,126 adult people living with
HIV (PLHIV) aged above 18 and under treatment in the hospital using ART were followed-up from June 2017 to June 2021,
a random sample of 281 were including in this study. The samples were selected using simple random sampling. To
compensate the excluded patients (those individuals with incomplete visiting times), 5% additional samples were considered.

Inclusion Criteria

HIV/AIDS patients whose age was above 18 years old and attended a minimum of two follow-up visits for ART
treatment for refilling their prescription, and who were initiated on ART from June 2017 to June 2021 were included in
this investigation.
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Variables Under Investigation
The two response variables considered for this study were viral load count and medication adherence (medication
adherence and medication non-adherence) for HIV patients under treatment.

Covariates associated with viral load and medication adherence among patients living with HIV comprise baseline,
socio-demographic and clinical variables such as age in years, gender (male, female), residence (urban, rural), marital
status (single, married, divorced, and widowed), level of education (no formal education, primary, secondary, and
tertiary), religion (Muslim, orthodox, and other), Social support (yes, no), substance use (yes, no), weight, TB status
(negative, positive), WHO stage (stage I, stage II, stage III, and stage V), functional status (ambulatory, bedridden, and
working), body mass index (underweight, normal, and overweight), opportunity of infection (yes, no), hemoglobin in
grams per deciliter, CD4 cell count in cells per cubic millimeter, ART regimen (AZT,3TC,NVP,AZT,3TC,EFV,TDF,3TC,
EFV,TDE,3TC,NVP and TDF,3TC,DTG), and disclosure status (disclosed, not disclosed).

Measurement of Medication Adherence

Medication adherence is measured by using pill counts and counted by pharmacists at the treatment session. Patients are
asked to bring all medication bottles and unused pills to each clinic visit, but they are not told that the returns are to be
counted.'” Adherence at every visit for all the drugs was calculated as:'®

Pills used

medication adherence status = ———x
Pills dispensed

Statistical Models
The model to analysis longitudinal data is a generalized linear mixed effect mode. This model includes both fixed effect
and random effect.

In this investigation before construction of joint model analysis, longitudinal separate models were applied to identify
the predictors that have a significant effect on the response variable separately and to compare the separate and joint
models of longitudinal responses. To apply the potential covariance structure and parsimonious random effect models,
information criteria (AIC and BIC) were employed.

Results

The descriptive part of the study deals with the study variables and their categories, considering the response and predictors, as
shown in Table 1. Table 1 displays that, among the total 281 HIV infected patients that were considered in this study, about
58.72% were female and about 41.28% were male. About 36.3% lived in a rural area and about 63.7% lived in an urban area.
About 87.9% were Orthodox religious followers and about 8.54% were Muslim religious followers.

Regarding marital status, the majority of the patients, about 41.99%, were married, about 27.40% were single, and
about 21.35% were divorced. About 29.54% had no formal education and 24.91% had secondary education level. Most
of the patients (55.16%) receivedsocial support and about 44.48% did not get social support. The majority of the patients
(about 73.31%) were free from substance use and about 26.69% were not free from substance use. About 49.82% of
patients had disclosed their HIV status to their partner, and 50.18% had not.

The mean age of HIV infected patients at baseline was 34 years old with a standard deviation of 11.1. The mean
weight of HIV infected patients at baseline was 54 kg with a standard deviation of 10.6 kg. The mean hemoglobin level
of HIV infected patients at baseline was 13.3 gm/dL, with a standard deviation of 2.5 gm/dL. The median CD4 cell count
of all adult patients was 145 gm/mm® with the lower and upper quartiles (112 gm/mm?, 125 gm/mm?>).

Exploratory Data Analysis

Exploring Individual Profile Plot for Patient’s Viral Load

The viral load trend in Figure 1 shows that some patients had erratic viral load patterns, some patients had a slowly decreasing
rate, and some patients had a slowly increasing rate. Hence, there is evidence of between-subject variability as well as within-
subject variability. Patients had different viral load values at the start and possibly different values over time.
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Table | Frequency Distribution for Covariates

Covariates Category Frequency (%)
Gender Female 165 (58.72)
Male 116 (41.28)
Residence Rural 102 (36.30)
Urban 179 (63.70)
Religion Muslim 24 (8.54)
Orthodox 247 (87.90)
Other 10 (3.56)
Marital status Single 77 (27.40)
Married 118 (41.99)
Divorced 60 (21.35)
Widowed 26 (9.25)
Educational level No formal education 83 (29.54)
Primary 70 (24.91)
Secondary 70 (24.91)
Tertiary 58 (20.64)
Occupational status Government employed 71 (25.27)
Unemployed 210 (74.73)
Social support Yes 155 (55.16)
No 126 (44.48)
Substance use Yes 75 (26.69)
No 206 (73.31)
Disclosure status Disclosed 140 (49.82)
Not disclosed 141 (50.18)
WHO clinical stage Stage | 104 (37.01)
Stage Il 86 (30.60)
Stage Il 57 (20.28)
Stage IV 34 (12.10)
Initial ART regimen AZT-3TC-NVP 8 (2.85)
AZT-3TC-EFV 32 (11.39)
TDF-3TC-EFV 161 (57.30)
TDF-3TC-NVP 9 (3.20)
TDF-3TC-DTG 71 (25.27)
(Continued)

4 80 https:

Dove!

HIV/AIDS - Research and Palliative Care 2023:15


https://www.dovepress.com
https://www.dovepress.com

Dove

Hussen Tale et al

Table | (Continued).

Covariates Category Frequency (%)
History of TB status Negative 208 (74.02)
Positive 73 (25.98)
History of opportunity of No 143 (50.89)
infection Yes 138 (49.11)
Functional status Ambulatory 51 (18.15)
Bedridden 23 (8.19)
Working 207 (73.67)
Body mass index Underweight 81 (28.83)
Normal 168 (59.79)
Over weight 32 (11.39)
First month medication Good adherence 197 (70.12)
adherence Poor adherence 84 (29.88)
Mean age (SD) 34.55 (11.10)
Mean hemoglobin (SD) 13.04 (2.46)
Median CD4 cell count (Ist quartile; 3rd quartile) 145 (112; 125)
Mean weight (SD) 54.41 (10.6)

Exploring Mean Profile for Patient’s Viral Load

The mean profile of viral load was a high rate at the first assessment then it started to decrease slowly over time.

Probability Plot for Patient’s Medication Adherence

The probability plot indicated in Figure 2 shows that the probability of the patient to be adherent to medication over time

was increased.
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Figure | The individual profile plot of patient’s viral load.
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Figure 2 Probability plot of medication adherence over visiting time.

The Separate Longitudinal Analysis for Viral Load
For the generalized linear mixed-effect model to be valid, the covariance structure among repeated measures must be
modeled properly.

In Table 2, the model that contains an unstructured covariance structure was the best fit model to the current data
compared to the other remaining covariance structure, as it had the smallest values of AIC and BIC as compared to
others.

According to the result of Table 3, the visit time, marital status, substance use, medication adherence, WHO clinical
stage, initial ART regimen, baseline CD4 cell count, and baseline hemoglobin were statistically significant (p<0.05)
predictor variables for viral load.

The random effect estimates indicated that intercepts and slopes were significantly varied, which suggests that there
was significant considerable variation from visit to visit in adult HIV/AIDS patients (p<0.05). The amount of variability
among patients at intercept was 3.29 and due to the effect of time per month in each visit was 0.004. Hence, the
correlation between intercept and slope was —0.766. Table 3 indicates that as visiting time (in months) of patients
increased by one unit the log of expected viral load was decreased by 0.025 copies/mL (p<0.0001) given that other
predictors were constant.

The Separate Longitudinal Analysis for Medication Adherence
Table 4 revealed that an unstructured covariance structure was the best fit model for the current data due to the smallest
values of AIC and BIC as compared to others.

A univariable generalized linear mixed-effect model was fitted to select potential explanatory variables that were
included in the multivariable generalized linear mixed-effect model for medication adherence. The explanatory

variables significant at a 25% level of significance in the univariable analysis can be candidates for multivariable

Table 2 Comparison of Covariance Structure for GLMM for the Response Viral Load

Covariance Structure AIC BIC —2log Likelihood
Unstructured (UN) 18,372.85 18,482.00 18,312.85
First-order autoregressive (AR (1)) 18,374.85 18,487.63 18,312.85
Compound symmetry (CS) 18,377.41 18,490.20 18,315.41
Heterogeneous compound symmetry (CSH) 18,374.85 18,487.64 18,312.85
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Table 3 Parameter Estimation for Generalized Linear Mixed Effect Model for the Response Viral Load

Covariates B SE 95% CI p-value
Intercept 9.7061 0.6832 (8.3609; 11.0512) <0.0001
Time (in months) —0.0255 0.0040 (-0.0334; —0.01853) <0.0001*
Marital status (ref=widowed)

Single —-0.2599 0.2717 (-0.7930; 0.2742) 0.3401
Married —0.2421 0.2594 (-0.7515; 0.2676) 0.3509
Divorced —0.5767 0.2816 (=1.1297; —-0.0236) 0.0410
Substance use (ref=yes)

No —0.9560 0.1771 (—1.3032; —0.6090) <0.000*
Adherence (ref=poor)

Good —0.8680 0.0034 (-0.8747; —0.8613) <0.000*
WHO clinical stage (ref=stage 1V)

Stage | —0.9340 0.2549 (—1.4346; —0.4333) 0.0003
Stage Il —0.7342 0.2595 (—1.2438; —0.2246) 0.0048
Stage Il —0.04717 0.2736 (-0.5578; 0.5167) 0.9401
ART regimen (ref=TDF-3TC-NVP)

AZT-3TC-EFV 0.9895 0.4739 (0.0589; 1.9202) 0.0372
AZT-3TC-NVP 1.0740 0.5865 (-0.0778; 2.2258) 0.0676
TDF-3TC-DTG 0.7683 0.4462 (-0.1080; 1.6447) 0.0856
TDF-3TC-EFV 0.9105 0.4270 (0.0719; 1.7490) 0.0334
Disclosure (ref=non-disclosed)

Disclosed 0.0551 0.1443 (-0.2283; 0.3386) 0.7027
Baseline CD4 —0.0004 0.00014 (-=0.0007; —0.0002) <0.0001*
Functional status (ref=working)

Ambulatory —0.1230 0.1975 (-0.5110; 0.2649) 0.5336
Bedridden 0.2430 0.2770 (-0.3006; 0.7873) 0.3799
Hemoglobin —0.0796 0.0303 (-0.1391; —0.0200) 0.0089*
Opportunity infection (ref=yes)

No —0.1879 0.1496 (-0.4817; 0.1060) 0.2097
Estimates for random effects

Parameter Estimate SE 95% Cl

Intercept (b,;) 32916 0.5070 (2.4866; 4.5642)

Visit time (by) 0.0045 0.0005 (0.0037; 0.0056)

Corr (bo; bi) —0.766

Note: *Statistically significant variable.

Table 4 Comparison of Covariance Structure for the Response Medication Adherence

Covariance Structure AIC BIC —2log Likelihood
Unstructured (UN) 1,270.66 1,314.32 1,246.66
First-order autoregressive (AR (1)) 1,356.17 1,396.19 1,334.17
Compound symmetry (CS) 1,356.79 1,396.81 1,334.79
Heterogeneous compound symmetry (CSH) 1,291.82 1,340.48 1,267.82
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analysis in the purposeful variable selection method. Hence, gender, age, visit time, social support, substance use,
disclosure, baseline CD4 cell count, WHO clinical stage, TB status, and hemoglobin were candidates for a multivariable
generalized linear mixed-effect model for the outcome medication adherence for 25% level of significance.

Table 5 shows that visit time, social support, substance use, baseline CD4 cell count, and the interaction of time by
substance use were statistically significant predictor variables for medication adherence at the 5% of level of significance.

The random effect estimates indicated that intercepts and slopes were significantly variables, which suggests that
there was a significant considerable variation in patient’s medication adherence from visit to visit in adult HIV/AIDS
patients (p<0.05). Table 5 indicates that as the visit time (in months) of adult HIV/AIDS patients increased by one unit
the probability of good medication adherence was increased by 0.119 (p<0.0001) given other predictors were constant.

Joint Model Analysis for Viral Load and Medication Adherence
To assess the association between count and binary longitudinal outcomes, the joint generalized linear mixed model was
fitted. The correlation between the two responses is specified through the random effect. A direct specification of joint

Table 5 Parameter Estimation for Generalized Linear Mixed Effect Model for the Response Medication

Adherence
Covariates B SE OR (95% CI) p-value
Intercept -3.3916 1.0016 0.034 (0.005; 0.242) 0.0008*
Time (in months) 0.1192 0.01989 1.127 (1.083; 1.171) <0.0001*

Social support (ref=yes)
No —-1.0670 0.2535 0.344 (0.209; 0.566) <0.0001*

Gender (ref=male)
Female 0.1765 0.2405 1.193 (0.744; 1.913) 0.4635

Substance use (ref=yes)
No 1.9956 0.5351 7.357 (2.572; 21.039) 0.0002*

Disclosure (ref=non-disclosed)
Disclosed —0.0353 0.2341 0.965 (0.609; 1.529) 0.8802

Baseline CD4 cell count 0.0007 0.00024 1.001 (1.000; 1.001) 0.0029*

WHO clinical stage (ref=stage V)

Stage | —0.1124 0.4427 0.894 (0.375; 2.132) 0.7997
Stage Il 0.2923 0.4385 1.340 (0.566; 3.169) 0.5053
Stage Il —0.3890 0.4293 0.678 (0.292; 1.5750) 0.3652

TB status (ref=positive)

Negative 0.3202 0.2948 1.377 (0.772; 2.457) 0.2778
Age —0.0123 0.01095 0.988 (0.967; 1.009) 0.2620
Hemoglobin 0.08121 0.04892 1.085 (0.985; 1.194) 0.0974

Time substance use (ref=yes)*
Time no* —0.0450 0.02196 0.956 (0.916; 0.998) 0.0410%*

Estimates for random effects

Parameter Estimate SE 95% ClI
Intercept (b,) 6.3590 1.4224 (4.2859; 10.4124)
Visit time (by) 0.01022 0.002497 (0.006665; 0.01762)
Corr (b by) —-0.881

Note: *Statistically significant variable.
Abbreviations: ref, reference; SE, standard error; Corr, correlation; OR, odds ratio; Cl, confidence interval.
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distribution for both outcomes using a mixed effects model was developed. The observed correlation between the two
responses arises from the association of random effects.'”

Separate and joint model were compared based on standard error computed in the two models for significant
predictors. From the result of separate and joint models, the joint model had a smaller standard error as compared to
the separate models. This means that the joint model was more precise than the separate models. And also, there was
a highly significant correlation between the two longitudinal sub-models in joint modeling analysis. Therefore, the joint
model performed better than the separate models.

Table 6 shows that visit time, substance use, baseline CD4 cell, and baseline hemoglobin were significant predictors
associated with viral load and medication adherence jointly.

Table 6 Parameter Estimation for Joint Modeling of Viral Load and Medication Adherence

Covariates Viral Load Outcome Medication Adherence Outcome

p SE p-value B SE OR p-value
Intercept 10.404 0.6827 <0.0001 -3.7138 1.2342 0.024 0.0027
Visit time (in months) —0.0532 0.0035 <0.0001 0.0987 0.0138 1.104 <0.000*
Age 0.0001 0.0065 0.9837 -0.0145 0.0118 0.986 0.2190
Gender (ref=male)
Female —0.1435 0.1329 0.2804 0.1630 0.2405 1.177 0.4980
Marital status (ref=widowed)
Single -0.1616 0.2605 0.5355 —0.2055 0.4709 0.814 0.6626
Married —-0.2344 0.2298 0.3079 -0.0145 04118 0.986 0.9720
Divorced —0.4903 0.2435 0.0442 0.1167 0.4378 1.124 0.7899
Substance use (ref=yes)
No —1.6090 0.1670 <0.0001 1.8653 0.4048 6.458 <0.000*
Social support (ref=yes)
No 0.2405 0.1309 0.0662 -0.7276 0.2375 0.483 0.0022*
WHO stage (ref=stage 1V)
Stage | —0.9016 0.2309 <0.0001 0.0397 0.4250 1.040 0.9257
Stage Il —0.8688 0.2247 0.0001 0.3199 0.4160 1.377 0.4419
Stage IlI -0.2817 0.2297 0.2202 -0.1129 04216 0.893 0.7887
Disclosure (ref=non-disclosed)
disclosed —0.0025 0.1236 0.9838 -0.0270 0.2246 0.973 0.9045
ART (ref=TDF-3TC-NVP)
AZT-3TC-EFV 0.1933 0.3938 0.6235 0.7192 0.6865 2.053 0.2949
AZT-3TC-NVP 0.4160 0.4923 0.3983 0.7749 0.8719 2.170 0.3743
TDF-3TC-DTG 0.0380 0.3678 0.9178 0.7711 0.6363 2.162 0.2257
TDF-3TC-EFV 0.3586 0.3548 0.3122 0.4141 0.6064 1513 0.4947
OPI (ref=yes)
No —0.0703 0.1272 0.5806 0.0240 0.2322 1.024 09176
FS (ref=working)
Ambulatory —0.1582 0.1691 0.3494 0.1570 0.3062 1.170 0.6083
Bedridden —0.1074 0.2341 0.6465 0.2001 0.4236 1.221 0.6367
Baseline CD4 cell —0.0006 0.0001 <0.0001 0.0006 0.0002 1.001 0.0046*

(Continued)
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Table 6 (Continued).

Covariates Viral Load Outcome Medication Adherence Outcome
B SE p-value B SE OR p-value
Baseline hemoglobin —-0.0589 0.0257 0.0220 0.1041 0.0474 1.110 0.0281*

Time substance use (ref=yes)*
Visit time no* 0.0265 0.0040 <0.0001 —0.0485 0.0142 0.953 0.0006*

Random effect estimates

Parameter Estimates SE 95% Cl

Var. Rl (viral load) 0.8386 0.083 (0.6966; 1.0293)
Var. RI (medication adherence) 1.5948 0.5744 (0.8764; 3.7655)
Corr. between the Rls —0.7688 0.1355 (—1.0344; —0.5032)

Note: *Statistically significant variables.
Abbreviations: ref, reference; OPI, opportunity of infection; FS, functional status; OR, odds ratio; Var, variance; Rl, random intercept; Corr, correlation; SE, standard error.

In addition, the interaction of visit time by substance use also associated with both outcomes. In joint model analysis,
the predictors” WHO clinical stage and marital status were significantly associated with viral load. And only social
support had a significant predictor associated with medication adherence.

According to the joint model analysis, the result interpreted that, for a patient’s visit time (in months) increase by one
unit, the expected viral load for adult HIV infected patients was decreased by 0.053 copies/mL (p=<0.01) and the
estimated odds of being medication adherent were increased by 10.4% (p=<0.0001) given other predictors were constant.

The expected viral load for non-substance user adult HIV infected patients was decreased by 1.609 copies/mL
(»=<0.0001) as compared to substance user adult HIV infected patients. However, the estimated odds of medication
adherence of non-substance user adult HIV infected patients was 6.458-times that of substance users (p=<0.0001).

As baseline CD4 cells (cells/mm?®) increased by one unit, the expected viral load of patients under treatment was
decreased by 0.0006 copies/mL (p=<0.0001), and the estimated odds of medication adherence of adult HIV infected
patients was increased by 0.1% (p=0.0046) given other predictors were constant.

As patient’s baseline hemoglobin (gm/dL) increased by one unit, the expected viral load for adult HIV infected
patients was decreased by 0.059 copies/mL (p=0.0022), and the estimated odds of medication adherence of adult HIV
infected patients was increased by 11% (p=0.0281) given other predictors were constant.

The correlation of random effect between viral load and medication adherence was —0.7688, this leads to a high
negative correlation between viral load and medication adherence. This implies that a decrease in viral load tends to
increase the chance of good medication adherence.

Discussion

The predictor visit time was significantly associated with viral load. The result showed that as visit time (in months)
increases patient’s viral load decreases. This result was consistent with the study done by Kemp et al.?° The result
showed that patient’s viral load was decreased as the visit time of patients increase. Moreover, visit time was
a statistically significant predictor for medication adherence. The result showed that a one unit increase in visit time
(in months) of patients increased the odds of good medication adherence (that is, the increment of visit time of adult HIV
infected patients was associated with good medication adherence). This result was in line with the study done by Gelb
et al.”' The result showed that there was a positive association between good medication adherence and visit time of adult
HIV infected patients.

The predictor substance use was a highly significant association with viral load. The results showed that adult HIV
infected patients free from substance use had a lower viral load than substance user adult HIV infected patients. This
finding was supported by Reidand Dale.?” The result showed that smoker adult HIV infected patients had a higher viral
load than non-smoker patients. Also, the predictor substance use was a significant predictor for medication adherence.
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The result showed that patients free from substance use had increased odds of good medication adherence as compared
with patients who were substance users. This result was consistent with a study conducted by Hinkin et al.?*> The finding
showed that patients who were free from substance use were more likely than substance user patients to have good
medication adherence. The result was also consistent with other studies by Malta et al**** and Teter et al.

This study showed that baseline CD4 cell count was a significant predictor for viral load. The analysis showed that, as
a unit increase in CD4 cell count (cell/mm®) of adult HIV infected patients, the viral load decreased. This result was
contradicted with a study conducted by Shokoand Chikobvu.*® The result showed that adult HIV infected patients with
a CD4 cell count between 201-500 cells/mm> had a decrement in their viral load than patients with CD4 cells greater
than 500 cells/mm?>. This might be due to differences in study area, sample size, and study period. But, this study was
consistent with studies conducted by Swindells et al ?”** and Desta et al. Moreover, the predictor baseline CD4 cell count
was also a significant predictor for medication adherence. The finding showed that as CD4 cell counts of adult HIV
infected patients increased by one unit (cells/mm?), the odds of good medication adherence was increased (that is, the
increment of CD4 cell of adult HIV infected patients was associated with good medication adherence). This finding was
concordant with a study conducted by Abrogoua et al.*’ Their finding showed that the increment of baseline CD4 cell

count led to good medication adherence. This finding is also consistent with a study conducted by Lima et al.*

Conclusion

The results of separate longitudinal analysis for both viral load and medication adherence responses and joint model
analyses for both outcomes were displayed. But, in joint model analyses the two longitudinal response variables were
highly correlated and there was a significant reduction in standard error estimates of parameters compared with the
separate models. Then more valid inference can be made through joint model analysis.

The predictor’s substance use, WHO clinical stage, visit time, baseline CD4 cell count, marital status, baseline
hemoglobin, and the interaction of time by substance use were significant predictors for viral load. And tvisit time,
substance use, social support, baseline hemoglobin, baseline CD4 cell count, and the interaction of visit time by
substance use were significant predictors for medication adherence.

There was a statistically significant high negative association between viral load and medication adherence. Visit
time, substance use, baseline CD4 cell, baseline hemoglobin, and the interaction of visit time by substance use were
significant predictors for viral load and medication adherence jointly.

For this investigation substance user adult HIV/AIDS patients and adult HIV/AIDS patients with low baseline CD4
cell and low baseline hemoglobin were with high viral load and poor medication adherence.
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