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Introduction: Few studies have estimated complete antiretroviral therapy (ART) adherence
following HIV infection since the advent of the new ART guidelines in 2012. This study
determined the prevalence and influence of sociodemographic, behavioral, and clinical
factors on complete ART adherence among people living with HIV (PLWH) receiving
medical care in Houston/Harris County, Texas.

Methods: Data from the Houston Medical Monitoring Project survey collected from 2009 to
2014 among 1073 participants were used in this study. The primary outcome evaluated was
combined adherence, defined as complete, partial, and incomplete combined adherence based
on three ART adherence types—dose, schedule, and instruction adherence. The duration
living since initial HIV diagnosis was classified as <5, 5-10 and >10 years. Rao—Scott Chi-
square test and multivariable proportional-odds cumulative logit regression models were
employed to identify the sociodemographic, behavioral, and clinical characteristics of com-
plete combined adherence among the three groups of PLWH living with HIV infection.
Results: More than one-half (54.4%) of PLWH had complete, 37.4% had partial, and 8.3%
had incomplete combined adherence. Among these PLWH, 52.2% had been infected with
HIV for >10 years, and 26.5% and 21.4% were infected for <5 years and 5-10 years,
respectively. PLWH who were diagnosed <5 and 5-10 years were two times (aOR=1.71,
95% CI=1.13-2.57; aOR=1.69, 95% CI=1.10-2.59; respectively) more likely to experience
complete combined adherence than those with >10 years of infection. Multiple sociodemo-
graphic, behavioral, and clinical characteristics were significantly associated with complete
adherence and varied by the duration of HIV infection.

Conclusion: Measures of adherence should include all adherence types (dose, schedule,
instruction), as utilizing a single adherence type will overestimate adherence level in PLWH
receiving medical care. Intervention efforts to maintain adherence should target recently
infected PLWH, while those aimed at improving adherence should focus on longer infected
PLWH.

Keywords: HIV, people living with HIV, antiretroviral therapy, medication adherence,
Medical Monitoring Project

Introduction
With the introduction of antiretroviral therapy (ART), human immunodeficiency
virus (HIV) infection has transitioned from an ailment that once required urgent
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treatment to a chronic disease manageable with long-term
medical care.' > ART optimizes immunity and prolong life
expectancy by increasing CD4 T-cells count and suppres-
sing viral load.®”” Thus, receiving ART is critical in pre-
venting Acquired Immune Deficiency Syndrome (AIDS)
development for people living with HIV (PLWH).
However, achieving virologic suppression and preventing
AIDS infection depend on high ART adherence levels and
uninterrupted treatments. In effect, ART adherence is an
important indicator of HIV treatment effectiveness.
Despite the benefits of ART on HIV treatment, high or
complete ART adherence levels among PLWH are gener-
10-13 ART adherence has
observed to fluctuate across time hindering HIV treatment

ally low. Moreover, been
success.'""'* Patients’ aptness to adhere to ART can be
influenced by numerous factors, which can be classified
broadly as patient-related, treatment-related, and health-
care system-related factors.'>'7 For instance, studies on
aging PLWH indicated higher adherence level among
older PLWH compared to their younger cohorts.'®?!
Better adherence among older PLWH can be attributed to
patients’ experience with long-term medication usage and
their knowledge on optimal adherence effectiveness.?’*>*
Conversely, aging PLWH can encounter unique barriers to
adherence and age-related comorbidities such as diabetes
and cardiovascular disease that negatively affect treatment,
which are not generally common in younger PLWH.?*!
Clinical outcomes among PLWH are more likely to be
predicted by measuring multiple dimensions of medica-
tion-taking behaviors than by measuring missed doses.**
Failure to inquire about adherence to medication schedule
and instruction may lead to inaccurate estimates of
patients’ adherence level.'> Additionally, ART adherence
risks have been described to be dynamic and fluctuate after
ART initiation.”***2° Despite these findings, few studies
have attempted to estimate complete ART adherence and
any associated predictors across time following HIV infec-
tion since the advent of the new ART guidelines in 2012.%°
Therefore, this study aimed to determine the prevalence
and influence of sociodemographic, behavioral, and clin-
ical factors on complete ART adherence among PLWH

receiving medical care in Houston/Harris County, Texas.

Methods

Study Population and Data Collection
The Houston Medical Monitoring Project or HMMP is
part of a nationwide (the Medical Monitoring Project or

MMP) ongoing cross-sectional HIV surveillance, designed
to produce representative estimates of behavioral and clin-
ical characteristics of PLWH receiving outpatient medical
care in the United States (US) and Puerto Rico.?*>'
Details about MMP study population, sampling process,
and questionnaire can be found elsewhere.”*>* In brief,
MMP involves a three-stage probability sampling method
that samples PLWH 18 years or older who had received at
least one medical care treatment from providers between
January and April of every calendar year since 2005. All
information concerning the sociodemographic and beha-
vioral characteristics of participants were self-reported via
face-to-face or telephone interviews. Clinical information
was abstracted from participants’ medical records by
trained MMP staff at participating medical facilities.

The current study was based on data collected from
Houston/Harris County, Texas, between 2009 and 2014
1073 PLWH (weighted
N=10,274). Participants who 1) were at least 18 years

and comprised of reported

old at the time of interview; 2) received antiretroviral
medications at the time of the interview; and 3) received
at least one medical treatment at HMMP participating
facilities were included in subsequent analyses.

Analytical Measures

Dependent Measures: ART Dose, Instruction,
Schedule Adherence, and Combined Adherence

The MMP questionnaire included questions inquiring
about ART dose, instruction, and schedule completion
within the past 3 days prior to the interview.”>** For
dose adherence, participants were asked to recall the num-
ber of times they missed taking a dose or set of pills/
spoonful’s/injections of their prescribed ART medication.
For instruction adherence, participants were asked if their
ART medications had special instructions, such as take
with food, take on an empty stomach, or take with plenty
of fluids, with a follow-up question ascertaining whether
they followed those instructions. For schedule adherence,
participants were asked if their ART medications needed
to be taken on a schedule such as 2 times a day or every 8
hours, and whether they were adherent to the specific
schedule.

A complete medication adherence was defined as miss-
ing none of the prescribed dose, instruction, or scheduled
ART requirements, respectively. A combined adherence
index, accounting for dose, instruction and schedule adher-
ence, was defined as complete, partial, or incomplete.
Complete combined adherence indicated PLWH who had
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complete dose, instruction, and schedule adherence, while
PLWH had partial combined adherence if they had one or
two adherences to ART dose, instruction, or schedule.
Lastly, incomplete combined adherence characterized
PLWH without adherence to all three ART requirements.

Independent Measures: Duration of HIV Infection,
Sociodemographic, Behavioral, and Clinical
Characteristics

To numerate the duration of HIV infection, participants
reported the month and year they had received their first
positive HIV test. Positive HIV diagnosis date was also
confirmed by HMMP staffs through medical record
abstraction. The duration of HIV infection was then enum-
erated between the first positive HIV test and interview
date and subsequently categorized as <5, 5-10, and >10
years. This categorization is consistent with reports gener-
ated by the Center for Disease Control and Prevention
(CDC) and other published literatures allowing for com-
studies utilizing MMP data.'>!
Additionally, factors of adherence were identified and

parability across

characterized as sociodemographic, behavioral, or clinical

characteristics.'®2%*'**  All identified factors were
reported in the past 12 months prior to the interview unless

otherwise noted and are described below.

Sociodemographic Characteristics
Sixteen sociodemographic factors were identified and
evaluated, which included 1) age at HIV diagnosis; 2)
gender (male, female, transgender); 3) level of education
(less than, high school or more); 4) race/ethnicity (White,
Black, Hispanic, Other), 5) born in foreign country (yes,
no); 6) English-speaking fluency (yes, no); 7) homeless-
ness (yes, no); 8) incarceration (yes, no); 9) insurance
coverage (continuous, lapsed, no coverage); 10) annual
income ($0-20,000, $20,000-39,999, $40,000 or more);
11) smoking status (never, former, current); 12) any drug
use (yes, no); 13) poverty level (above/at, below poverty
level); 14) heavy drinking (yes, no); 15) depression
(major, other, no depression); and 16) disability (yes, no).
Poverty level was determined using the midpoint of the
income range and the number of dependents according to
the US Department of Health and Human Services poverty
guidelines between 2009 and 2014.%> Heavy drinking (2
drinks per day or 14 drinks per week for male; 1 drink per
day or 7 drinks per week for female) was based on the CDC
standard definition of heavy drinking.*> Depression classi-
fication was based on the Kroenke and Spitzer algorithm

that classified major, other, or no depression on two evalua-
tions: 1) feeling little interest or pleasure in doing things and
2) feeling down, depressed, or hopeless.”’> Respondents
described how often they experienced these emotions, ie,
not at all, several times per month, more than half the
month, or nearly every day. Major depression applied to
participants that responded more than half of the days or
nearly every day to either category, and other depression to
those who responded more than half of the days or nearly
every day to either category. Otherwise, participants were
considered as having no depression. Additionally, HMMP
evaluated PLWH with a disability (yes) if they experienced
either: 1) deafness or serious difficulty hearing; 2) blindness
or serious difficulty seeing, even when wearing glasses; 3)
serious difficulty concentrating, remembering, or making
decisions because of physical, mental, or emotional condi-
tion; 4) serious difficulty walking or climbing stairs; 5)
difficulty dressing or bathing; or 6) difficulty doing errands
such as visiting a doctor’s office or shopping because of
physical, mental, or emotional condition.

Behavioral Characteristics
Nine behavioral predictors evaluated included: 1) number
of visits to HIV doctor/other care provider; 2) care
received in the past 6 months (care, no care); 3) have
unmet needs (yes, no); 4) ability to take all or most
medications as directed (sure, not sure); 5) have friends
or family members help taking medications (a lot, some-
what, not at all); 6) belief HIV will become resistant to
medications if not taken as directed (very sure, somewhat
sure, not at all sure); 7) any previous free condoms
received (yes, no); 8) any HIV education supports received
(yes, no); and 9) experienced any stigma (yes, no).
Unmet needs were evaluated based on 19 services (yes,
no). Participants had unmet needs (yes) if they did not
receive at least one of the required services. Participants
were designated as having received HIV education sup-
ports (yes) if they: 1) had talked to counselors about HIV
prevention; 2) had one-to-one conversations with health
care workers about ways to protect themselves or their
partners from getting HIV or other STDs; or 3) participated
in an organized session involving a small group of people
to discuss ways to protect themselves or their partners
from getting HIV or other STDs. Participants experienced
stigma (yes) if they: 1) had difficulty telling people about
HIV infection; 2) felt dirty, guilty, shameful, or worthless
because they were HIV positive; or 3) hid their HIV status
from others.
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Clinical Characteristics

Ten clinical predictors were evaluated including: 1) lowest
non-missing CD4 count (<200, >200 cell/mm?); 2) viral
loads (<200, >200 viral copies/mL); 3) previous hepatitis
vaccine (yes, no); 4) previous skin (purified protein deri-
vative or PPD) test or blood test for tuberculosis (TB)
(yes, no); 5) previous vaccine for Human papillomavirus
(HPV) (yes, no); 6) previous clinical AIDS (yes, no); 7)
previous Gonorrhea, Chlamydia, and Syphilis screening
(yes, no); 8) number of CD4/viral load tests (<3, >3
tests); 9) number of visits to emergency room (ER) or
urgent care clinic for HIV care; and 10) number of times
admitted to a hospital because of HIV-related illness.

Statistical Analysis

Proportions and percentages of ART medication dose,
schedule, instruction, and combined adherence were eval-
uated for all PLWH and stratified by the duration of HIV
infection. Tests for bivariate associations between the
independent and dependent variables were conducted
using the Rao-Scott »* test. Subsequently, we applied
proportional-odds cumulative logit regression model ana-
lysis with backward stepwise elimination technique to
compare the odds of complete combined adherence events
to the partial and incomplete combined adherence non-
events. Only independent variables that met the statistical
threshold of p<0.20 in the bivariate analyses were included
in the multivariable logistic regression models. The final
models were selected and compared using Akaike’s
Information Criterion (AIC), applying Burnham and
Anderson rule of thumb for interpreting AIC Scores.***’
All results reported were based on weighted data, and two-
tail tests with p<0.05 was used as the significant level
threshold. Data were weighted based on the probability
of selection at each sampling stage to provide for local
estimates and were adjusted for predictors of nonresponse
bias especially in sensitive categories such as facility size,
race/ethnicity, and group composition.”*'?* All data
management and statistical analyses were performed
using SAS 9.4 (SAS Institute, Cary, NC, USA).

Human Subjects Protection

MMP was determined by the National Center for HIV,
Viral Hepatitis, STD and TB Prevention’s Office of the
Associate Director for Science at the CDC to be a non-
research, public health surveillance activity used for dis-
ease control program or policy purposes. All data collec-
tion was Health Insurance Portability and Accountability

Act compliant. However, for the purpose of the current
study, study documents were submitted to The University
of Texas Health Science Center Committee for Protection
of Human Subjects and the Houston Health Department
Investigative Review Committee for review. The study
received exempt status approvals as the data used had no
identifiable

participants.

information traceable to the surveyed

Results

Study Sample Characteristics
As indicated in Table 1, the study population was mostly
male (71.0%) of 40 years of age or older (69.6%). Fewer
than half identified as Black (47.7%) while 27.4% and
22.9% were Hispanic and White, respectively. More than
three-quarters (77.8%) of PLWH had at least a high school
education. The majority of PLWH had either continuous or
lapsed insurance coverage (62.4%), were living at or
below the poverty line (51.4%), and had an average annual
income less than $40,000 (90.3%). Most PLWH were not
homeless (92.2%), not incarcerated (94.4%), not heavy
drinkers (95.1%), not drug users (85.5%), or were never/
former smokers (68.7%). While 80.9% of PLWH had no
depression, up to 45.0% had experienced some disabilities.
The behavioral characteristics of the study population
are outlined in Table 2. The majority of PLWH had not
received medical care (94.6%) in the past 6 months and
had an average of five visits to an HIV or healthcare
provider within the past 12 months. Half of the study
sample had at least one unmet need (49.2%) but only a
few (18.7%) experienced HIV-related stigmas in the past
12 months. Although most PLWH (95.2%) were sure of
taking their medications as directed, almost half (44.8%)
indicated that they needed assistance remembering to take
those medications. Clinically (Table 3), most PLWH had
never experienced clinical AIDS (73.9%) and had lowest
non-missing CD4 counts of >200 cell/mm?® (82.8%). While
the majority of PLWH had hepatitis vaccination (70.2%)
and skin or blood testing for TB (92.5%), only a few had
HPV vaccination (11.3%) or Gonorrhea, Chlamydia and
Syphilis screening (17.0%).

ART Adherence by Duration of HIV
Infection

About half of PLWH (52.2%) had been infected with HIV
for >10 years, and 26.5% and 21.4% of PLWH were
infected for <5 years and 5-10 years, respectively. ART
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Abbreviations: ART, antiretroviral therapy; PLWH, people living with HIV; HIV, human immunodeficiency virus; CD4, cluster of differentiation 4; PPD, purified protein derivative; TB, tuberculosis; HPV, human papilloma virus; AIDS,

acquired immune deficiency syndrome; ER, emergency room.

adherence to medication dose, schedule, and instruction
were high at 85%, 71.2%, and 73.3%, respectively
(Table 4). However, only medication schedule adherence
varied significantly by duration of HIV infection
(*=10.49, p=0.005). When evaluating the overall com-
bined ART adherence, 54.4% of PLWH had complete
combined adherence, 37.4% had partial combined adher-
ence, and 8.3% had incomplete combined adherence.
Combined ART adherence varied significantly by duration
of infection (){2:11.15, p=0.022), with 56.8%, 59.0%, and
51.1% reported for PLWH infected for <5, 5-10, and >10
years, respectively.

Characteristics of Complete Combined

Adherence

Among all PLWH (Table 5), those with HIV infection for
5-10 years were two times (aOR=1.71, 95% CI=1.13-
2.57, p<0.05) more likely than those infected with HIV
for >10 years to be completely adherent to all three med-
ication assessment forms (dose, schedule, and instruction).
PLWH infected for <5 years with HIV also had similar
odds (aOR=1.69, 95% CI=1.10-2.59, p<0.05) of complete
combined adherence than PLWH infected for >10 years.
Characteristics that were favorable to complete combined
adherence included age >50 years old (aOR=1.95, 95%
CI=1.07-3.58, p<0.05), no injection or non-injection drug
use (aOR=1.67, 95% CI=1.11-2.52, p<0.05), high self-
efficacy in taking all or most medication as directed
(aOR=5.74, 95% CI=2.90-11.35, p<0.001), and receiving
>3 CD4/viral load tests (aOR=1.44, 95% CI=1.08-1.91,
p<0.05).

Characteristics of complete combined ART adher-
ence were found to differ by the duration of HIV infec-
tion. For PLWH with <5 years of HIV infection,
predictors significantly associated with complete com-
bined ART adherence were no incarceration (aOR=4.51,
95% CI=1.27-16.05, p<0.05), strong self-efficacy in
taking all or most medication as directed (aOR=5.28,
95% CI=1.29-21.67, p<0.05), and history of HPV vac-
cinations (aOR=3.23, 95% CI=1.03-10.08, p<0.05). For
PLWH with 5-10 years of HIV infection, those with no
depression (aOR=10.30, 95% CI=2.63-40.37, p<0.001)
and those with strong personal conviction (beliefs and
morals) in HIV resistance to the medication (aOR=7.34,
95% CI=1.29-41.83, p<0.05) were more likely to
experience complete combined ART adherence.
However, in this sub-population, having received
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Table 5 Adjusted Odds Ratios (aOR) of Complete Combined ART Adherence Among PLWH Receiving Medical Care in Houston/

Harris County, Texas

Predictor Total®, aOR (95% ClI) Duration of HIV® Diagnosis, aOR (95% CI)
(N=9041) b c d
<5 Years’ (n=2322) 5-10 Years >10 Years
(n=1943) (n=4777)
HIV infection, years
>0 (Referent) 1.00 —_— —_— —_—
5-10 1.71 (1.13-2.57)* — — —
<5 1.69 (1.10-2.59)* — — —
Age group, years
18-29 (Referent) 1.00 1.00 1.00 1.00
30-39 1.07 (0.61-1.88) 1.47 (0.65-3.31) 1.29 (0.40-4.23) 0.30 (0.04-2.18)
4049 1.57 (0.89-2.77) 2.67 (0.98-7.29) 1.34 (0.39-4.63) 0.55 (0.08-3.57)
250 1.95 (1.07-3.58)* 2.00 (0.72-5.50) 2.44 (0.65-9.14) 0.66 (0.10—4.34)

Jail detention

No

.68 (0.83-3.42)

Yes (Referent) 1.00 1.00 1.00 1.00

No 1.59 (0.89-2.85) 4.51 (1.27-16.05)* 0.58 (0.15-2.29) 1.38 (0.60-3.13)
Heavy drinking P30D

Yes (Referent) 1.00 — — 1.00

3.32 (1.01-11.00)*

Any injection/non-injection

Sure

5.74 (2.90-1 1 35)s

5.28 (1.29-21.67)*

drug use

Yes (Referent) 1.00 1.00 1.00 1.00

No 1.67 (1.11-2.52)* 1.41 (0.59-3.36) 2.32 (0.77-6.95) 1.66 (0.93-2.97)
Depression

Major depression (Referent) 1.00 —_ 1.00 1.00
Other depression 1.12 (0.56-2.23) — 6.32 (1.50-26.68)* 0.51 (0.18-1.41)
No depression 1.52 (0.81-2.85) — 10.30 (2.63-40.37)*** 0.72 (0.29-1.81)
Able to take all or most of

medication as directed

Not sure (Referent) 1.00 1.00 1.00 1.00

248 (0.42-14.81)

8.88 (3.54-22.28)%¢*

resistant to medications
Not at all sure (Referent)
Somewhat sure

Very sure

Belief if not taking medication
as directed, HIV will become

1.00
0.84 (0.37-1.89)
.40 (0.68-2.87)

1.00
0.35 (0.08-1.61)
0.82 (0.22-3.06)

1.00
1.66 (0.27-10.19)
7.34 (1.29-41.83)*

1.00
.14 (0.33-3.93)
.54 (0.50-4.78)

Have friends or family

take medications
A lot (Referent)
Somewhat

Not at all

members help remember to

1.00
0.71 (0.47-1.09)
1.00 (0.70-1.41)

1.00
0.37 (0.15-0.88)*
0.80 (0.36-1.77)

1.00
1.09 (0.67-1.77)
0.79 (0.43-1.44)

Ever had a vaccine for HPV
No (Referent)
Yes

.00
3.23 (1.03-10.08)*

.00
0.73 (0.40-1.34)

(Continued)
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Table 5 (Continued).

Predictor Total®, aOR (95% CI) Duration of HIV* Diagnosis, aOR (95% CI)
(N=9041)
<5 Years® (n=2322) 5-10 Years® >10 Years?
(n=1943) (n=4777)
Medical care P6M
No care (Referent) — 1.00 1.00 —
Care — 0.51 (0.14-1.88) 0.18 (0.04-0.82)* —
Number of CD4/viral load tests
<3 tests (Referent) 1.00 1.00 1.00 1.00
23 tests 1.44 (1.08-1.91)* 1.25 (0.64-2.45) 2.11 (0.92-4.84) 1.41 (0.95-2.09)

Notes: *Adjusted for gender, continuous insurance, yearly income, at least one unmet need, receive free condoms, and viral loads. "Adjusted for gender, continuous
insurance, receive free condoms, yearly income, and homeless. “Adjusted for gender, receive free condoms, yearly income, at least one unmet need, viral loads, and
homeless. “Adjusted for gender, homeless, yearly income, continuous insurance, and at least one unmet need. Significance Level: #p<0.05; *¥%p<0.001; **%p<0.0001.

Abbreviations: ART, antiretroviral therapy; PLWH, people living with HIV; HIV, human immunodeficiency virus; HPV, human papillomavirus; CD4, cluster of differentiation 4; Cl,

confidence interval; P30D, past 30 days; P6M, past 6 months.

medical care within the past 6 months was negatively
associated (aOR=0.18, 95% CI=0.04-0.82, p<0.05) with
complete combined ART adherence. By comparison, no
heavy drinking (aOR=3.32, 95% CI=1.01-10.00,
p<0.05) in the past 30 days and high confidence in
taking required medication as directed (aOR=8.88,
95% CI=3.54-22.28, p<0.0001) were the only two char-
acteristics associated with complete combined ART
adherence among PLWH with >10 years of HIV

infection.

Discussion

For PLWH, maintaining viral load suppression, and pre-
venting AIDS prognosis, and achieving positive health
outcomes are contingent on high and continual ART
adherence.*® This study reported high adherence to com-
plete medication dose (85.0%) among PLWH in Houston/
Harris county compared to adherence to complete medica-
tion schedule (71.2%) and instruction (73.3%) adherence.
However, when adherence to medication dose, schedule,
and instruction were evaluated as a single combined adher-
ence index, only one in two (54.4%) PLWH was comple-
tely adherent. Complete combined ART adherence was
significantly varied by duration of HIV infection where
recently infected PLWH, ie, <5 and 5-10 years were more
likely to experience complete adherence. Characteristics of
complete combined adherence also differed across dura-
tion of HIV infection, though these characteristics spanned

across multiple sociodemographic, behavioral, and clinical
factors.

Antiretroviral regimen complexity and pill burden, i.
e., once daily vs twice daily dosing, single vs multiple
pill treatments, are extensively evaluated barriers to
optimal adherence and viral suppression among
PLWH.**"** Guidelines to the standard of antiretroviral
therapy typically adhered to the three-drug regimens due
to its proven efficacy in suppressing development of

1.** However, this antire-

AIDS and increasing surviva
troviral regimen also introduced PLWH to high pill
burdens, long-term toxicities, and potential drug—drug
interactions resulting in treatment discontinuation and
drug resistance. Further, as the number of PLWH with
polypharmacy increased due to longer survival, comor-
bidity and co-medication are additional resultant bar-
riers of poor adherence.*** Though antiretroviral
regimen complexity and pill burden were not directly
evaluated in this study, we observed lower overall com-
bined adherence when compared to adherence evaluated
as medication dose, schedule, and instruction adherence
separately. This finding suggested poorer antiretroviral
adherence in PLWH, and supports previous reports that
estimating adherence based on medication dose alone
the level.** !

Consequentially, a more appropriate measurement of

may overestimate true adherence
adherence may need to consider all antiretroviral
requirements including medication dose, schedule, and

instruction.
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Older PLWH were observed to have better antiretroviral
adherence compared to younger adults. However, longer
HIV-infected adults experienced poorer adherence com-
pared to more recently infected individuals, a finding that
was similarly reported in a study utilizing MMP at the

national level.’!

Younger PLWH had been numerously
reported to be at higher risks of non-adherence and were
often subjected to unique barriers in maintaining high anti-
retroviral adherence.’”’>* For instance, adolescents and
young PLWH were less likely to be retained in care, more
likely to delay initiation of ART, and had lower rates of
virologic suppression, all of which had been associated with

adherence.>™’

poorer antiretroviral Conversely, poor
adherence in longer HIV-infected adults may be related to
modifiable patient-related factors such as access to insur-
ance, employment, and mental illness, which may affect
PLWH ability to maintain care.’®>® Other factors such as
personal beliefs and low health literacy could negatively
impact levels of adherence and ability to remain in care.**¢’
Thus, improving overall adherence in PLWH may require
tailoring adherence strategies to target longer HIV-infected
adults on improving adherence and those recently infected
on maintaining adherence.

We noted multiple characteristics of complete adher-
ence across the sociodemographic, behavioral, and clinical
domains of PLWH. Similar to prior studies reporting age-
specific barriers to antiretroviral adherence and virologic
suppression, we observed variability in barriers to com-
plete adherence on duration of HIV infection.”*"?
Differences in barriers by duration of HIV infection were
attributed to exposures of PLWH to specific barriers
throughout the antiretroviral treatment continuum. In par-
ticular, among persons recently infected with HIV for <5
years, no incarceration and self-efficacy in taking medica-
tion as directed were positively associated with high
adherence. Incarceration had been described as a major
barrier to adherence among HIV-infected adults, and while
correctional facilities may have appropriate ART supports
some were under-prescribing and -administering antiretro-
viral medications with accepted guidelines.”®*® For recent
HIV-infected adults who received care in the community,
incarceration had been identified as a major impediment to
continual HIV care due to disruption of social networks

62,63 Furthermore,

and patient—provider relationships.
accessibility to ART may not necessarily be sustained
after integration back to the community causing therapy

interruptions.®*®® These factors should be taken into

account during counseling and in the design of effective
adherence interventions for PLWH.

Among adults infected with HIV for 5-10 years,
having no major depression and strong beliefs in medica-
tions efficacy were positive indicators of complete anti-
retroviral adherence, findings that have been similarly
reported elsewhere.'***%> In contrast, adults infected
with HIV for >10 years with complete antiretroviral
were more likely to be non-heavy drinkers and to have
high self-efficacy in taking medications as prescribed. Of
note, exposure to HIV stigma is a novel experience that
negatively delays initiation of antiretroviral treatment for
individuals with early-stage HIV, and as a consequence
disclosure of HIV status and seeking social supports were
less likely among this HIV-infected population.®®%®
Presentation of symptoms and ailments, which described
individuals with later-stage HIV infection, may also cat-
HIV  disclosure

Additionally, Belayihun et al reported negative associa-

alyze and access to treatment.
tions between ART durations and adherence.®® These
stemmed from individuals’ loss of interests in taking
medications over long periods of time and a shift in
beliefs that displaying no symptoms of HIV is an indica-
tion of being and staying healthy.®® This finding may
explain differences in adherence characteristics by dura-
tion of HIV infection. The burden of life-long ART med-
ication requirements may influence HIV-infected adults’
knowledge and experience with HIV disease, affecting
adherence over time. Among PLWH recently diagnosed
with HIV, knowledge of HIV disease is critical to high
adherence; however, as they aged their experience with
long-term medication usage reduced their ability to
adhere to ART medication.'®2%%!

Our findings support previous studies’ assertion that
the success of ART depends on the extent of patient
adherence to the prescribed doses, dosing intervals, and
other medication instructions.®>’® Overall, differential bar-
riers to antiretroviral adherence highlight the need to pro-
vide PLWH with continual adherence supports and
education to enhance their HIV treatment outcomes.
Therefore, it is important for HIV care providers to use
patients’ office visits as teachable moments to engage
them in regular and ongoing discussions about the benefits
of strict adherence to prescribed medication doses, sche-
dules, and instructions. Such duologue may help uncover
new barriers, identify strategies, and set behavioral goals
that could help improve adherence among PLWH.

HIV/AIDS - Research and Palliative Care 2021:13

551

Dove:


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

Sok et al

Dove

Study Strengths and Limitations
There were several strengths associated with this study.
The sampling procedure used in MMP allowed for a
representative sample of all PLWH living in Houston/
Harris County, Texas and generalization of our findings
across the area. As part of a national survey with multiple
representative sites in the US of which Houston is one of
the study locations, findings from this analysis can be used
to compare ART adherence levels with other locations
nationally. Moreover, MMP collected the most current
and a broad range of information regarding the sociode-
mographic, behavioral, and clinical characteristics of
PLWH living in Houston/Harris County, Texas, and thus,
cover comprehensively the potential characteristics affect-
ing abilities of PLWH to adhere to ART medication.

Nonetheless, interpretation of the results should be eval-
uated with some limitations. This study utilized three mea-
surements to capture ART adherence level though additional
measures can be considered to assess adherence. Although
adherence to medication is a dynamic process influenced by
participants’ behavioral change over time,’' our current
study applied a cross-sectional design, and therefore, only
estimated ART adherence at one point in time. The cross-
sectional nature of the analysis also limited inferring definite
causality between the evaluated characteristics and ART
adherence. Several characteristics were collected through
self-reports by participants and thus subject to potential recall
and social desirability response biases. Lastly, findings in this
analysis may be limited by the sample size as indicated by
some large confidence intervals. This limitation may explain
to some extent the negative associations for factors that have
been previously found to be positively associated with
adherence.’” Despite these limitations, however, little or no
research had evaluated adherence in PLWH residing in
Houston/Harris County, Texas, in relation to changes in
adherence level and associated adherence characteristics by
the duration of HIV infection.

Conclusion

We reported one in two PLWH was adherent to complete
medication dose, schedule, and instruction in a large sam-
ple of PLWH receiving medical care in Houston/Harris
County, Texas, between 2009 and 2014. PLWH infected
with HIV for <10 years were more likely to be completely
adherent than those infected for >10 years. Multiple socio-
demographic, behavioral, and clinical factors were asso-
ciated with complete adherence, and these factors differed

by the duration of HIV infection. Our findings supported
previous studies that measure of ART adherence should
capture medication dose, schedule, and instruction adher-
ence, as a single medication adherence will overestimate
adherence level.'**! Furthermore, adherence intervention
programs should be tailored to individual or group char-
acteristics in order to provide effective support systems to
recent and longer infected PLWH who may experience
different and unique adherence barriers. Specifically,
efforts should be made to target recently infected PLWH
on maintaining adherence and longer infected PLWH on
improving adherence such that PLWH can achieve virolo-
gic suppression throughout their treatment.
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