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Background  
Health care satisfaction can be used as an indicator of beneficial health 
outcomes. For people living with HIV (PLWH), reduced morbidity and 
mortality depend on adherence to combination antiretroviral therapy (cART). 
It is integral to assess whether health care satisfaction improves outcomes in 
individuals with HIV through strengthening adherence. The goal of this study 
was to investigate the association between health care satisfaction and cART 
adherence as framed by the health belief model. 

Methods  
This analysis used data from the Multicenter AIDS Cohort Study, a 
longitudinal observational cohort study. Cross-sectional data were collected 
from the 656 participants in the Understanding Patterns of Healthy Aging 
Among Men Who Have Sex With Men substudy from October 2016 to March 
2019. The association between health care satisfaction and adherence was 
examined using logistic regression. In the adjusted model, covariates were age, 
race and ethnicity, source of medical care, insurance status, comorbidity count, 
and education. 

Results  
Most participants in the study were highly adherent to treatment, with 87.96% 
of the sample having adherence levels of 95% or greater. Increased health care 
satisfaction was significantly associated with 95% or greater adherence in both a 
multivariate model (adjusted odds ratio per unit increase, 1.12 [95% CI, 
1.04-1.21]). 

Conclusions  
Health care satisfaction was positively associated with treatment adherence. 
This suggests that interventions to improve health care satisfaction should focus 
on training physicians to facilitate trusting and supportive communication 
about patient adherence as a method of addressing potential barriers to 
consistent cART usage. 
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Introduction  
Background  
adherence  
Adherence is a behavioral decision of a patient to engage in and form a habit 
of consistently taking medicine.1 As such, adherence can be influenced by 
personal characteristics, social characteristics, health beliefs, and structural 
factors such as access to care and socioeconomic status.1 Achieving viral 
suppression of HIV requires consistent treatment adherence. Combination 
antiretroviral therapy (cART) pill regimens are vital to achieving viral 
suppression and reducing morbidity and mortality.2‑7 cART is a combination 
of several antiretroviral drugs with higher treatment efficacy and reduced pill 
burden compared with other forms of ART. The benchmark for adherence 
is commonly set at 95% or greater because this is estimated to be the level 
of adherence required to achieve maximal viral suppression. This benchmark 
was based on a study of people taking cART conducted from 1997 to 
1999 and several other studies reporting similar levels needed to limit drug 
resistance and increase viral suppression.8‑11 Methods of assessing adherence 
include self-report, prescription claims/pill refill, electronic monitoring 
devices, or direct biochemical analysis of cART medication in bodily fluids.7 

Self-report tends to be the most frequent method due to its inexpensive and 
easy implementation.7 

patient satisfaction   
Because the continuum of care requires PLWH to interact with medical 
care, understanding health care satisfaction may be beneficial to improving 
outcomes. The measure of patient satisfaction is used as an explanatory factor 
of health outcomes, such as reduced mortality in medical settings, and as 
a monitor of quality improvement.12,13 Patient satisfaction assesses patient 
experiences by measuring their perceptions of care, most commonly related to 
dimensions such as provider satisfaction, accessibility or convenience of care, 
and technical quality.13 Provider satisfaction is centered on the satisfaction 
with individual providers involved in medical care, whereas other satisfaction 
dimensions are focused on more administrative aspects of care. General and 
provider satisfaction is more relevant to influencing behavioral decisions. 
Clinical providers most commonly refer to physicians,14 but may also include 
nurse practitioners, nurses, and medical assistants involved in providing 
care.15,16 Within populations living with HIV, the pathway through which 
health care satisfaction reduces mortality may be through improved 
adherence. 
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patient satisfaction and adherence     
One way to embed health care satisfaction into the HIV continuum is by 
studying its relationship with achieving viral suppression through adherence. 
Because the prescription of cART and subsequent maintenance depends on 
retention in care, patient satisfaction is seen as a relevant factor for adherence 
to cART.17,18 Thus, patients’ satisfaction with their providers is relevant to 
improving adherence. In a literature review of 20 articles that examined the 
link between satisfaction and adherence, Barbosa et al19 found that all studies 
demonstrated a positive association between higher satisfaction and higher 
adherence levels. Of these studies, most (80%) found a statistically significant 
positive association between satisfaction and adherence, compliance, or 
persistence.19 In this literature review, there was no consensus on definitions, 
with often interchangeable use between the terms adherence, compliance, and 
persistence. However, in theory, compliance implies that a patient has a passive 
role in taking medication, while adherence is seen as a more neutral expression 
of a similar concept.1 Moving forward, only adherence will be used as a 
term herein. To justify whether patient satisfaction is associated with cART 
adherence, it must first be understood how the health belief model (HBM) 
explains adherence then, subsequently, how health care/provider satisfaction 
fits within the model’s framing of adherence. 

health belief model theory     
Because behavioral motivations are complex, such behaviors may require a 
cognitive model such as the HBM to frame the various contributing aspects 
of individual action.20,21 The HBM combines important components that 
contribute to belief in health threat and belief in the effectiveness of the 
health behavior through balancing perceived benefits and barriers.20 Because 
interactions with the health care system may be the basis for patient 
perception of the benefits and barriers to HIV treatment, patient satisfaction 
may be relevant to improving adherent behaviors. 

HBM is a framework to comprehend individual health decisions regarding 
health conditions and diseases. HBM relies on patient values and expectations 
to influence subsequent behaviors22 (see the Figure for a basic visual 
description of the model). This model assumes that individuals will rationally 
assess barriers to and benefits of action in conjunction with demographic 
and sociopsychological factors that impact various framework components.20 

Currently, relevant dimensions of HBM are perceived susceptibility, perceived 
severity, perceived benefits, perceived barriers, cues to action, and occasionally 
self-efficacy.21 Various studies chose to include self-efficacy and other 
demographic, social, and structural barriers as influencing the central 
components of patient perceptions.20,22 
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Figure. Health Belief Model 

This model depicts the components the Health Belief Model theorizes to influence cART adherence, the health behavior of interest in 
this study. Perceived threat is comprised of both an individual’s perceived susceptibility of the consequence of nonadherence, as well as 
the perceived severity of nonadherence. 

Of the motives for pursuing health care, susceptibility and severity are labeled 
as the perceived threats. Perceived susceptibility refers to the perception of 
risk of contracting the illness or condition. Perceived severity is the predicted 
consequences of contracting an illness and the lack of treatment for the 
illness.22 The perceived threat is the impetus to seek out a behavior. However, 
such behavior will not be deemed necessary if the perceived benefits of a 
health action do not outweigh the perceived threat. Thus, for a patient to 
pursue a particular action, the perceived threat must be significant enough to 
induce an individual to act; they will not do so if such action is ineffective in 
addressing their beliefs of susceptibility and severity.22 

Other components of HBM relate to the actual implementation of such 
health action. Perceived barriers act as a block to an individual who has 
the motive to pursue a specified course of action. These barriers can be 
financial, time, physical, or emotional.22 Cues to action is a less-explored 
component that entails specific triggers that empower an individual to pursue 
a behavior. Finally, variations of HBMs have incorporated self-efficacy into 
their frameworks. Self-efficacy is defined as “the conviction that one can 
successfully execute the behavior required to produce the outcomes.”22 The 
incorporation of self-efficacy has improved the explanatory power of HBM.22 

While perceived threats encompass the motives to pursue an action, perceived 
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barriers and self-efficacy explain one’s capacity to act as already desired. As 
such, HBM provides valuable insight into areas of intervention to induce or 
support desired health actions, such as improving cART adherence. 

literature findings of hbm applied to cart adherence         
When applied to antiretroviral therapy adherence, HBM demonstrates what 
health-related attitudes impact patients’ adherence. A summary of identified 
articles relating to HBM and cART adherence can be found in the 
supplemental file. In a sample of 49.3% of completely adherent individuals, 
Ashraf and Virk23 described the use of HBM aspects of perceived utility, 
severity, susceptibility, support and barriers, intentions to adhere, and 
subjective norms concerning medication adherence, as well as general HIV 
beliefs of participants as to the severity, benefit, and barriers of preventive 
methods to reduce HIV transmission. The perceived severity of 
nonadherence and disease progression was explained by an individual’s 
perception of other diseases’ seriousness as contrasted to the effects of HIV. 
This perceived severity had a statistically significant association with 
medication adherence. Perceived barriers to engaging in HIV-preventive 
behaviors or the struggle to use condoms due to fear of partner response, 
personal embarrassment, or loss of enjoyment were likewise positively 
associated with medication adherence.23,24 In another study among pregnant 
Guyanese women, perceived susceptibility, including expectations of being 
free of HIV in the future, the chance of HIV worsening, and the belief that 
their body would fight off HIV in the future, was skewed in the direction of 
supporting adherence, but was not statistically significant.25 These findings 
suggest that perceived barriers to HIV preventive measures and the severity of 
skipping medications may have the capacity to induce change in adherence to 
medication. 

Barclay et al26 assessed self-efficacy in their application of HBM and found 
that in the younger subsection sample, the individual’s perceived utility of 
medication treatment was positively associated with adherence when adjusted 
for significant univariate factors. Additionally, self-efficacy was a good 
predictor of adherence.26 However, Barclay et al26 did not find these 
associations between self-efficacy and HBM medication dimensions with 
adherence in older participants. These variations in significance dependent 
on age suggest that HBM may have reduced explanatory power in certain 
samples. This incongruency was corroborated by the nonstatistically but 
clinically significant findings in the study by Vitalis25 among pregnant 
women. HBM could have reduced applicability in specific populations. 

Several studies have created models using HBM components to determine 
whether these components have direct or indirect impacts on medication 
adherence. Yu et al27 assessed correlations between perceived threats of 
transmitting HIV, benefits to medication usage, barriers of medication, cues 
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to take medication, and self-efficacy measures with medication adherence 
in a sample of older PLWH in China. At a multivariate level, self-efficacy 
was significantly associated with medication adherence in the past month 
as a mediator.27 Yu et al27 found that perceived benefits (feeling better, 
increasing health, protecting family from infection) and cues to action (family 
encouragement, satisfied with medicine’s effect, effect meets expectations) 
were positively correlated with medication adherence in the last month, after 
adjustment. Barriers were significantly negatively associated with medication 
adherence.27 

Aspects of HBM also influenced other patient attitudes and self-efficacy. Cues 
to action were correlated with reduced perceived barriers (adverse effects, 
external stigma), while increasing an individual’s perceived benefits and self-
efficacy. Perceived barriers were negatively associated with perceived benefits 
and self-efficacy. Perceived benefits were positively associated with self-efficacy, 
while self-efficacy was significantly positively associated with adherence.27 

Diiorio et al,28 in a sample of 236 PLWH in Atlanta, Georgia, found that 
self-efficacy was positively associated with adherence, and patient satisfaction 
was positively associated with self-efficacy. Self-efficacy also was negatively 
associated with depression, which had a negative relationship with 
adherence.28 Patient motivation may not be enough to induce adherence, but 
rather, the belief in one’s capability to be adherent may be more integral to 
behavior. See Supplemental Table 1 for a summary of literature on the Health 
Belief Model and cART adherence. 

patient satisfaction and hbm     
Beneficial patient-provider relationships can improve patient self-efficacy 
about cART adherence and better inform the patient on the management 
of HIV through medication. In a Canadian longitudinal study of adherence, 
Godin et al29 found that high patient satisfaction was statistically significantly 
associated with self-efficacy. High self-efficacy was, in turn, associated with 
95% adherence to cART over the previous year, where 95% adherence 
indicates individuals took 95% of their prescribed pills.29 This suggests that 
one potential pathway for patient-provider interactions to improve adherence 
is through supporting the development of a patient’s self-efficacy to take 
their medications. Beyond quantitative support for the role providers play, 
patients also qualitatively assessed providers as beneficial to their maintenance 
of cART usage. 

literature findings: patient satisfaction, adherence,      
and hbm   
Patient experiences with providers can improve contexts for enhanced 
adherence. In a qualitative study of interviews with patients, Roberts30 

found that patient-provider relationships could modify patients’ perceived 
benefits of cART. Individuals who lacked trust in their provider felt less 
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likely to believe in the ability of antiretroviral medications to improve their 
health. Lack of trust reduces providers’ ability to recognize and eliminate 
patients’ concerns about the adverse effects of cART.30 Other barriers that 
reduce adherence to antiretroviral medications include regimen complexity 
and medication timing issues.31,32 In another qualitative interview and 
observation study, Fehringer et al32 found that in cases where the provider 
did not provide empathetic support to patients, patients were less willing to 
discuss adverse effects and instances of nonadherence. Just as positive patient-
provider interactions can promote patient adherence, poor communication 
can worsen patient outcomes. Good communication improved the perceived 
benefits of antiretroviral therapy and reduced the subsequent barriers to 
usage.30 These treatment regimen modifications can better enable higher 
adherence levels among patients. 

Rationale  
Literature findings support the positive association between high patient-
provider and general satisfaction with cART adherence in PLWH. 
Supplemental Table 2 provides the detailed findings.15,16,29‑31,33‑40 The 
supplement includes the literature search methodology and an overview 
of the articles’ measures. Many of the articles assessed these relationships 
without identifying the theoretical foundation on which the relationship 
depends. Adherence as a social-behavioral concept depends on more than 
1 factor and, thus, associations found between satisfaction and adherence 
may be more distally related than assumed so by studies. Likewise, improved 
adherence serves as a proxy for viral suppression, as the standard cutoff is 
the minimum adherence level required for viral suppression.8 While certain 
studies analyzed specific components of satisfaction, such as the patient’s 
perception of the provider’s responsiveness,29 some studies aggregated 
individual components into a summed general satisfaction or patient-
provider satisfaction score as the main explanatory variable.16,29,33,35,39 

Godin et al,29 for example, assessed patient satisfaction with their physician 
through a 6-question shortened version of the Patient Satisfaction Scale, 
while methods used by Pérez-Salgado et al35 more comprehensively assessed 
patient-provider satisfaction through a 9-question modified scale and assessed 
the performance of the clinic as well through 4 questions.29,37 Summing 
of individual questions may mask differences in the measured construct. 
Likewise, one scale may not be a good fit for measuring a particular sample’s 
satisfaction. Godin et al,29 Oetzel et al,39 and Bakken et al33 assessed scale 
reliability in their samples to support usage of a summed overall score for 
their particular samples. Additionally, not all studies discussed variations 
in satisfaction or adherence as related to demographic characteristics16,29,
34‑36 or acknowledged these demographic variables in subsequent analysis.39 

Although Bakken et al33 acknowledged that there were nonsignificant 

Patient-Provider Satisfaction and Combination Antiretroviral Therapy Adherence: An Analysis of the Association Between …

Georgetown Medical Review 7



differences in satisfaction as related to gender and race, leaving out of the 
analysis potential explanatory variables that could influence the outcome 
brings into question the study findings. 

The current study seeks to define the relationship between patient-provider 
satisfaction and cART adherence in HBM. While literature findings have 
pointed to the success of this model in providing insight into a general sample 
of PLWH, there was less success in applying it to demographic-specific 
samples.25,26 The relationship between patient satisfaction and adherence will 
be investigated in the Multicenter AIDS Cohort Study (MACS) Healthy 
Aging Substudy, a longitudinal observational study in aging men living 
with HIV in Washington, DC.41 It is anticipated that increased provider 
satisfaction will be significantly positively associated with adherence in this 
cross-sectional analysis. This study seeks to strengthen findings by describing 
how satisfaction levels vary by demographic factors and control for these 
relevant demographic factors before assessing the effect of satisfaction on 
adherence and viral suppression. The study results will be beneficial to 
identify potential interventions that enable better patient-provider 
satisfaction and cART adherence in aging PLWH. 

Methods  
Study Population   
The parent study, MACS, was a longitudinal observational cohort study to 
observe the natural and treated history of HIV among men who have sex with 
men with and without HIV. Since 1984, more than 7000 participants have 
been enrolled in MACS up until its conclusion in 2019. Study sites included 
Baltimore, Maryland/Washington, DC; Chicago, Illinois; Los Angeles, 
California; and Pittsburgh, Pennsylvania/Columbus, Ohio. Study visits were 
conducted on a biannual basis and at these clinic visits, medical history and 
behavioral assessments of participants were taken. Specimen collection was 
also conducted.42‑44 

Analytic Sample   
The Understanding Patterns of Healthy Aging Among Men Who Have Sex 
With Men substudy aims to assess psychosocial resiliencies among middle-
aged and aging sexual minority men. The substudy was synchronously 
conducted with the MACS core study with 6 semiannual visits from April 
2016 to March 2019. To be eligible for the substudy, participants were at least 
40 years old on or before April 2016, reported at least 1 incidence of sexual 
intercourse with another man since enrolling in the MACS, and completed 
2 consecutive MACS visits prior to April 2016.41 A total of 1317 men were 
eligible for this substudy. The current analysis included cross-sectional data 
from 656 participants in the substudy who were living with HIV and had 
data on health care satisfaction between visits 65 and 70 (April 2016-March 
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2019). The most recently available visit data were used for participants who 
had more than 1 visit during this period. The institutional review boards at 
each study site approved this substudy and the MACS protocol, and written 
informed consent was collected from all participants. 

Outcome  
Adherence to antiretroviral medications was self-reported as either 100%, 95% 
to 99%, 75% to 94%, or less than 75%. These responses were further collapsed 
into dichotomous 95% or greater and less than 95% categories. This was done 
both because of the distribution of adherence and to be able to model this 
outcome as dichotomous as opposed to ordinal. 

Independent Variable   
Health care satisfaction was assessed through a modified version of the Patient 
Satisfaction Questionnaire. This scale included 6 questions related to general 
satisfaction and technical quality over the past 6 months. Patients assessed 
their agreement with the statements listed below using a 5-point Likert scale: 

Responses to each question included strongly disagree, disagree, neutral, 
agree, and strongly agree, where the values for questions 3, 4, and 5 as listed 
above were recoded such that a higher value (strongly agree) indicated higher 
patient satisfaction. Cronbach α values were calculated for each construct’s 
internal reliability in this sample. The overall standardized Cronbach α value 
was .8440. This value meets generally accepted cutoff for internal credibility 
of greater than or equal to 0.70.45 Once internal reliability was confirmed, 
question responses were summed for each participant into a health care 
satisfaction sum. The health care satisfaction sum is the independent variable 
of interest. Any missing answers for any of the 6 questions were coded as 
missing. Any participant with a missing value for a question would result in 

1. “When I go for medical care, they are careful to check 
everything when treating or examining me.” 

2. “I think my doctor’s office has everything needed to provide 
complete care.” 

3. “I am dissatisfied with some things about the medical care I 
receive.” 

4. “I have some doubts about the ability of the doctors who 
treat me.” 

5. “The medical care I have been receiving is just about perfect.” 

6. “Sometimes doctors make me wonder if their diagnosis is 
correct.” 
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a missing value for the scale. The maximum score was 30, with a higher score 
indicating higher satisfaction. As evidenced by questions 2, 4, and 6, health 
care satisfaction measured included patient satisfaction with their physician. 

Covariates  
demographic characteristics   
The age of participants was calculated from self-reported birth date and 
visit date and was coded as a continuous variable. Race and ethnicity were 
categorized as Hispanic, non-Hispanic Black (hereafter Black), non-Hispanic 
White (hereafter White), and other. Education was categorized as less than a 
high school diploma, high school diploma, at least some college, and at least 
some graduate school. 

health-related characteristics   
The source of participants’ medical care was categorized as primary care 
provider, but not HIV specialist; HIV specialist or infectious disease 
physician; non-HIV specialist (eg, gastroenterologist, dermatologist); other 
health care; urgent care; none of these; prefer not to say, or not applicable. 
Responding with either the prefer not to say or not applicable options was 
coded as missing, while non-HIV specialist, other health care, and urgent 
care were collapsed into a single other health care category. The number of 
physician visits within the last 6 months was recorded as a count variable. 
A participant’s insurance status was also coded as a categorical variable as 
insured or not insured. Comorbidities of the following conditions were 
summed as a count variable as recorded in the last 6 months: high blood 
pressure (systolic blood pressure ≥140 mm Hg or diastolic blood pressure 
≥90 mm Hg or diagnosis and use of medication); diabetes (hemoglobin 
A1c level ≥6.5%, or fasting plasma glucose ≥126 mg/dL, or diagnosed with 
diabetes and use of diabetes medications); dyslipidemia (high-density 
lipoprotein cholesterol level <40 mg/dL, triglyceride level ≥150 mg/dL, or 
use of lipid-lowering medications); kidney disease (estimated glomerular 
filtration rate <60 mL/min/1.73 m2 or urine protein to creatine ratio ≥200); 
and liver disease (serum glutamic pyruvic transaminase or serum glutamic 
oxaloacetic transaminase >150 U/L). 

hiv-related factors   
Viral suppression was assessed as virally suppressed (<200 copies/mL) or not 
virally suppressed (>200 copies/mL). 

Statistical Analysis   
Descriptive statistics of the outcome, the independent variable, and covariates 
were generated using percentages, medians, and IQRs, as appropriate. 
Logistic regression was used to assess the relationship between covariates 
and the independent variable with antiretroviral therapy adherence. The 
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adjusted model included social demographics and all covariates that met 
the statistical cutoff. In the adjusted model, a statistical cutoff P value less 
than .20 was used to determine covariate inclusion. Additionally, insurance 
status was included due to being related to the provision of care. We also 
examined the relationship between the independent variable, covariates, and 
viral suppression, adjusting for the same covariates in the adjusted model. 
The other race and ethnicity category (n = 12) and the none of these 
(n = 7) medical care source category were removed from the models due 
to small cell size and subsequent model instability when included due to 
complete or quasicomplete separation of data points on the outcome. We 
reported adjusted odds ratios (aORs), 95% CIs, and P values. Statistical 
significance was set at less than .05. Analyses were performed in JMP Pro 
17.0.0 (Statistical Analysis Software Inc). 

Results  
Descriptive Statistics   
There were 656 participants included in the analysis. The median age of 
participants was 59 years with an IQR of 11 years. Most participants reported 
being White (58.5%) and having completed at least some college (54.7%) 
(Table 1). Individuals were primarily insured (89.9%). The median number 
of comorbidities was 2, with an IQR of 2. Slightly more than half of the 
sample had high blood pressure (57.9%), while three-quarters of the sample 
had dyslipidemia (75.2%). Individuals with diabetes made up 17.4% of the 
sample. There was nearly no individuals with liver disease (0.5%), and only 
28.5% of the sample had kidney disease. Of HIV-related measures, 43.8% of 
participants self-reported their adherence as 100%, while 44.2% reported an 
adherence level between 95% and 99%. Those with adherence levels ranging 
from 75% to 94% made up 6.3% of the entire sample, while those with levels 
below 75% comprised 1.8% of the sample. This sample indicated high levels of 
adherence. Most of the sample was virally suppressed (94.5%). Further details 
on covariate distribution are reported in Table 1. 

Most participants reported their main source of medical care as being from an 
HIV specialist or infectious disease physician (67.8%). Most participants also 
perceived their medical care as being just about perfect (agree/strongly agree: 
78.5%) and their medical care as being comprehensive (agree/strongly agree: 
86.4%). Likewise, most participants (agree/strongly agree: 73.9%) agreed that 
when they go for medical care, the providers check for everything during 
examination. Very few participants were dissatisfied with some component of 
their medical care (agree/strongly agree: 16.3%). Only 11.1% (strongly agree/
agree) of the sample agreed with the statement that they had some doubts of 
the ability of their physicians. Some participants expressed significant concern 
about whether their providers correctly diagnosed them (agree/strongly agree: 
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Table 1. Patient Demographics (N = 656) 

No. (%)a 

Race and ethnicity 

Black 179 (27.3) 

Hispanic 81 (12.4) 

White 384 (58.5) 

Other 12 (1.8) 

Age, y 

Median (IQR) [range] 59 (11) [42-84] 

Adherence since last Visit, % 

100 287 (43.8) 

95-99 290 (44.2) 

75-94 41 (6.3) 

<75 12 (1.8) 

Missing 26 (4.0) 

Adherence dichotomous 

>95% 577 (88.0) 

<95% 53 (8.1) 

Missing 26 (4.0) 

No. of physician visits 

Median (IQR) [range] 3 (3) [1-99] 

Missing 81 

Viral suppression 

Virally suppressed 620 (94.5) 

Not virally suppressed 36 (5.5) 

Insured 

Yes 590 (89.9) 

No 19 (2.9) 

Missing 47 (7.2) 

Education level 

Less than high school 33 (5.0) 

High school 91 (13.9) 

At least some college 359 (54.7) 

Graduate school or higher 173 (26.4) 

High blood pressure 

Yes 380 (57.9) 

No 239 (36.4) 

Missing 37 (5.6) 

Diabetes 

Yes 114 (17.4) 

No 496 (75.6) 

Missing 46 (7.0) 
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No. (%)a 

Dyslipidemia 

Yes 493 (75.2) 

No 127 (19.4) 

Missing 36 (5.5) 

Kidney disease 

Yes 187 (28.5) 

No 433 (66.0) 

Missing 36 (5.5) 

Liver disease stages 3/4 

Yes 3 (0.5) 

No 619 (94.4) 

Missing 34 (5.2) 

Comorbidities 

Median (IQR) [range] 2 (2) [0-5] 

aThe percentages for each category may not sum to 100% due to rounding. 

20%). The median health care satisfaction score was 24, with an IQR of 6; 
the range was from 6 to 30. Further details on health care satisfaction are 
reported in Table 2. 

Associations Between Health Care Satisfaction/Other Predictors       
and Adherence   
Univariate associations are provided in supplemental Table 3. Liver disease 
and high blood pressure both had P values close to this cutoff (liver disease: 
P = .23, high blood pressure: P = .22), However, instead of including 
liver disease and high blood pressure as covariates, the comorbidity count 
was included instead. When adjusting for age, race and ethnicity, source of 
medical care, education, insurance, and comorbidities, a unit increase in the 
Health Care Satisfaction score was associated with increased adherence (aOR, 
1.12 [95% CI, 1.04-1.21]; P = .003). In the adjusted model, Black individuals 
had 0.40 times odds (95% CI, 0.19-0.85; P = .02) of 95% or greater adherence 
(vs White participants). No other statistically significant associations were 
found (Table 3). 

Discussion  
Review of Results    
This analysis found a statistically significant positive association between 
health care satisfaction and adherence. This positive association remained 
statistically significant when controlling for age, race and ethnicity, insurance 
status, source of medical care, education level, and number of comorbidities. 
When compared with White participants, Black participants had reduced 
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Table 2. Distribution of Health Care Items 

No. (%)a 

Source of main medical care 

Primary care provider, not HIV specialist 153 (23.3) 

HIV specialist or infectious disease physician 445 (67.8) 

Non-HIV specialist (eg, gastroenterologist) 10 (1.5) 

Other health care 6 (0.9) 

Urgent care clinic 1 (0.2) 

None of these 7 (1.1) 

Prefer not to say 5 (0.8) 

Not applicable 2 (0.3) 

Missing 27 (4.2) 

The medical care I have been receiving is just about perfect 

Strongly disagree 9 (1.4) 

Disagree 24 (3.7) 

Neutral 78 (11.9) 

Agree 241 (36.7) 

Strongly agree 274 (41.8) 

Missing 30 (4.6) 

When I go for medical care, they are careful to check everything when treating or examining 
me 

Strongly disagree 9 (1.4) 

Disagree 46 (7.0) 

Neutral 82 (12.5) 

Agree 259 (39.5) 

Strongly agree 226 (34.5) 

Missing 34 (5.2) 

I think my doctor’s office has everything needed to provide complete medical care 

Strongly disagree 12 (1.8) 

Disagree 14 (2.1) 

Neutral 33 (5.0) 

Agree 226 (34.5) 

Strongly agree 341 (52.0) 

Missing 30 (4.6) 

I am dissatisfied with some things about the medical care I receive 

Strongly disagree 223 (34.0) 

Disagree 210 (32.0) 

Neutral 77 (11.7) 

Agree 87 (13.3) 

Strongly agree 20 (3.1) 

Missing 39 (6.0) 

I have some doubts about the ability of the doctors who treat me 
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No. (%)a 

Strongly disagree 241 (36.7) 

Disagree 236 (36.0) 

Neutral 66 (10.1) 

Agree 61 (9.3) 

Strongly agree 12 (1.8) 

Missing 40 (6.1) 

Sometimes doctors make me wonder if their diagnosis is correct 

Strongly disagree 158 (24.1) 

Disagree 215 (32.8) 

Neutral 111 (16.9) 

Agree 103 (15.7) 

Strongly agree 28 (4.3) 

Missing 41 (6.3) 

Health care satisfaction score 

Median (IQR) [range] 24 (6) 
[6-30] 

aThe percentages for each category may not sum to 100% due to rounding. 

odds of 95% or greater adherence. We did not find a statistically significant 
association between the type of physicians, the complexity of the patient’s 
care (comorbidity count), insurance status, or number of physician visits with 
adherence levels. 

Comparison With Other Studies—Variations in Satisfaction       
Assessed  
Existing literature corroborates this study’s positive associations between 
health care satisfaction and cART adherence.36 In a cross-sectional study 
among 554 primarily male (94.8%) PLWH (mean age, 41.6 years), Schneider 
et al12 studied the association between patient-provider satisfaction and 
adherence. While comparable with the current sample in gender makeup, 
this sample was younger than ours (median age, 59 years). As a sample on 
cART regimens, adherence was measured by a 4-question scale that assessed 
self-reported adherence and how often the patient made small changes from 
what their physician prescribed, made major changes, or stopped taking 1 
or more of their medications because of adverse effects. Schneider et al12 

used previously developed scales46‑49 in combination with a newly created 
scale to categorize satisfaction into general communication, overall physician 
satisfaction, willingness to recommend a physician, HIV-specific information, 
participatory decision-making, physician trust, and adherence dialogue. This 
study found that all aspects of satisfaction, except for participatory decision-
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Table 3. Multivariate Associations for Adherence 

Odds ratio (95% CI) for ≥95% adherence P value 

Health care satisfaction score per unit increase 1.12 (1.04-1.21)a .003 

Age (per year increase) 1.00 (0.95-1.05) .85 

Race and ethnicity 

Black, non-Hispanic 0.40 (0.19-0.85)b .02 

Hispanic 0.62 (0.22-1.85) .37 

White Reference 

Source of medical care 

Primary care provider, not HIV specialist 1.64 (0.73-4.11) .24 

Other health care 0.31 (0.08-1.61) .15 

HIV specialist or infectious disease physician Reference 

Education 

Graduate school or higher 1.91 (0.46-8.47) .37 

At least some college 0.45 (0.14-1.17) .11 

Less than high school 0.58 (0.11-4.42) .555 

High school Reference 

Insurance 

Insured 1.52 (0.22-6.21) .62 

Not insured Reference 

Comorbidities (per unit increase) 1.01 (0.74-1.39) .94 

aP < 0.01. 
bP < .05. 

making, had a statistically significant positive association with adherence.12 

The results from Schneider et al12 of general satisfaction being positively 
associated with adherence matches our study’s findings. 

While the measure of health care satisfaction used by Schneider et al12 

explicitly measured specific components when compared with the current 
study, which only assessed general satisfaction, both provide relevant insights. 
We used the highly validated, shortened RAND Patient Satisfaction 
Questionnaire-18 to assess health care satisfaction.46,50 The questions in the 
current study correspond to specific components that Schneider et al assessed. 
Question 1 of the current study, which assessed the participant’s belief 
that their medical care providers check everything during an examination, 
may implicitly measure if the provider initiated a dialogue on adherence. 
Questions 4 and 6, which respectively assess the participant’s concern about 
their physician’s abilities or doubt whether the provider provided the correct 
health diagnosis, may reflect a lack of HIV-specific information in discussions. 
Our study used descriptive analysis to represent participants’ specific 
satisfaction levels while performing our logistic regression score with the 
summed health care satisfaction measure to represent both generalized and 
specific components of satisfaction. An individual’s satisfaction with one 
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aspect of care may counteract dissatisfaction with another aspect of their care, 
which indicates the merits for a more generalized satisfaction scale such as 
the one used in this analysis. While understanding what specific components 
of care may improve adherence, the summation of these aspects into overall 
satisfaction is also necessary. 

Comparison With Other Studies—Satisfaction as an       
Explanatory Variable   
In some studies, adherence was explanatory rather than an outcome of 
interest. In a convenience sample of 707 nonhospitalized PLWH receiving 
HIV care across 7 US sites, Bakken et al33 assessed patient satisfaction with 
the provider using a 13-question scale that measured satisfaction through 
questions on provider availability, information-sharing, helpfulness, 
engagement level, and respect for the patient. Bakken et al33 measured 
nonadherence through a 4-question scale based on forgetfulness, carelessness, 
ceasing the drug when feeling better, or starting the medication when feeling 
worse. The sample in the Bakken et al33 sample was primarily composed of 
men (77%) and was younger than ours, with an average age of 39.4 years 
as compared with the 59-year median in the current study. The study by 
Bakken et al33 found that adherence was positively associated with patient 
engagement with their provider, which aligns with the results found from our 
analysis. This suggests that adherent individuals are more prone to be engaged 
with their care. Because our and nearly all other literature referenced15,16,
34‑36,38,39 are cross-sectional observational studies, the directionality between 
satisfaction and adherence cannot be confirmed as to determine whether 
satisfaction improves adherence or whether adherence improves satisfaction. 
This is a limitation of cross-sectional research. 

Strengths  
This study’s strength is a result of its use of data from a well-established 
cohort of middle-aged and aging men who have sex with men. While our 
current analysis was cross-sectional, the data were pulled from a prospective 
longitudinal cohort, where the substudy necessitated at least a year (2 visits) 
of observation in the MACS core study to be eligible. As such, the 
participants included were well-characterized as middle-aged and aging men 
who have sex with men and who were not recently diagnosed with HIV.41‑44 

The samples of other studies often included participants based on their HIV 
status alone, with no eligibility criteria relating to sexuality or age.15,16,29,
33,35,37,38 For example, the eligibility requirements in the Bakken et al33 

study were simply described as being a convenience sample among people 
receiving health care for HIV with no required amount of time under the 
provision of such care. Pérez-Salgado et al35 and Schneider et al12 likewise 
included convenience samples selected based on participants’ providers. Both 
studies allowed nearly any patient who was receiving HIV-related care to be 
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eligible for the study.12,35 The well-standardized and consistent sample due 
to using MACS substudy results serves as a strength to our findings due 
to both increased reliability and generalizability on the basis of variations in 
source of medical care. Our study addresses the lack of literature on health 
care satisfaction and adherence among middle-aged and aging men who 
have sex with men. Adherence behavior may be modified by the duration 
of time living with HIV as well as the age of an individual, and as such, 
literature findings from younger, more recently diagnosed individuals may 
not be generalizable to middle-aged and older individuals who have lived with 
HIV longer. Our findings demonstrate that even in older cohorts, health care 
satisfaction is positively associated with adherence. 

Limitations  
survivorship  
This study had several limitations. The MACS cohort used for this analysis 
is comprised of highly adherent individuals. This limits the results’ 
generalizability to all men who have sex with men. Because this analysis 
used a convenience sample nested within an extensive longitudinal cohort 
study, participants selected for this substudy are indicative of a survivorship 
cohort. Survivorship bias is the bias that occurs when in a longitudinal study, 
patients who die soon after disease onset are less likely to be included in the 
cohort. This ultimately leads to a sample that has a “disproportionately higher 
number of lower-risk patients.”51 Within the context of PLWH, a survivor 
cohort is more prone to having better adherence, reducing variability in the 
outcome of interest. Another relevant consideration of potential bias is the 
Hawthorne effect, in which participants under observation may be prone 
to modifying their behavior when aware of observation by others.52 This 
effect is present when participants are aware of the research’s expectations.52 

Existing levels of self-reported adherence then may be partially influenced 
by social desirability to appear highly adherent, compounding the effects of 
survivor bias. In a sample with high adherence, one may expect to see smaller 
effect sizes such that associations are rendered statistically insignificant. 
However, the current study’s findings being statistically significant, despite 
overall high adherence levels, strengthens the clinical significance of the 
relationship between health care satisfaction and adherence. 

age and adherence    
This study was distinguishable in that this was an aging cohort, with a 
higher median age when compared with other samples in the literature. In 
contrast to the nonsignificant effects of age in our study sample, Schneider 
et al12 found that age was associated with higher adherence levels. Yet this 
association was not found in our results. A major limitation of literature 
findings is the lack of studies in middle-aged and aging populations. The 
results of the current study are insufficient to conclude that age has no 
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association with adherence in middle-aged and older PLWH. The current 
study sample primarily represents middle-aged participants, with few 
participants in the older age range. Indeed, age may have a different 
association in middle-aged populations compared with older populations. 
Despite the gaps in the literature, discrepancies between the older population 
in the current study and younger literature samples suggest that the 
mechanisms that predict adherence may differ between younger and older 
populations. 

One study did assess variations in adherence within the context of HBM in 
younger and older subsamples. In an assessment of various factors including 
health beliefs, health attitudes, self-efficacy, neurocognitive status, and 
demographic characteristics on cART, Barclay et al26 found nonsignificant 
associations between HBM components and self-efficacy to overall adherence 
in the older subsample (≥50 years) of their study, yet these significant findings 
between HBM components and adherence occurred in the younger 
subsample. Rather, the older sample’s adherence was associated with their 
neurocognitive status. These findings suggest that reasons for adherence may 
be less based on perceptions of the disease and more based on an individual’s 
capacity to maintain their habit of remembering to take their medication.26 

While younger PLWH may need to be given more reasons for the importance 
of adherence, and support in building their self-efficacy, older populations 
may need different support, such as cues to action like reminders to take 
medications. However, our findings cannot attest to the validity of the results 
of Barclay et al. While our current research works to reduce the gap in 
research on middle-aged and aging men who have sex with men and how 
their satisfaction relates to adherence levels, an increased understanding of 
the pathways by which adherence is impacted is required to develop effective 
interventions that can improve health outcomes. 

Implications  
The findings of the current study indicate a need for heightened efforts to 
elevate health care satisfaction levels of aging PLWH. Given the association 
between patient satisfaction and adherence, communicative training 
initiatives should be implemented to better guide HIV providers in 
supporting patients. The findings of Schneider et al12 that providers who 
have dialogue with their patients about adherence and provide HIV-specific 
information may help improve patient adherence indicates the need for 
providers to consistently engage in initiating such conversations. HIV-specific 
information shared by providers may contribute to a patient’s perceptions of 
the severity of HIV and the benefits of cART usage. Adherence dialogue may 
create an opportunity for providers to address a patient’s perceived barriers to 
cART adherence and reduce them.12 
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Fehringer et al32 found that while in more than half of observations of 
interactions conversations about adherence were initiated, many of these 
interactions had leading and close-ended questions that limited the discussion 
of patient concerns. Participants under observation included 10 women and 
10 men living with HIV, with an average age of 37.3 years and an average 
length of time taking cART of 6.4 years. Providers should be encouraged 
to reframe their questioning to increase the openness and trust of patients 
in discussing their barriers to medication adherence.32 Trust is vital to 
supporting adherence. In a qualitative study, among 28 PLWH, about half 
of whom were White with an average age of 40 years, patients mentioned 
that gaining reassurance or support to resolve drug adverse effects from their 
provider was often enough for them to continue adhering despite their desire 
to stop taking their pills.30 Because some PLWH may get care from a non-
HIV specialist, it is integral that these providers have the necessary support 
to become experts in relaying HIV-specific information such that trust is 
maintained.30 

Establishing trust between patients and providers also necessitates patients 
consistently receiving care from the same provider if that relationship is 
satisfactory. Visits should be appropriately long enough that patients do not 
feel rushed, otherwise this could lead to decreased trust in their providers.30 

Likewise, in some instances, patients are misaligned with providers who 
communicate incongruently with the patient’s communicative style. In these 
instances, transfer of care should be easily facilitated so that the patient 
is placed with a provider who they can learn to rely on for support.30,32 

Increasing ease of patient-provider communication and facilitating adherence 
dialogue should be the focus of interventions. 

The development of interventions to improve health care satisfaction may 
facilitate improved health outcomes. One existing intervention in literature 
entailed an hour-long training session for providers to engage in motivational 
interviewing and patient coaching sessions asking patients to engage in cART 
adherence–related conversation. This intervention occurred across 3 US 
outpatient clinics providing HIV care for a sample of patients with a history 
of nonadherence, where only 37% reported excellent adherence.53 The 
patients in this study had a mean age of 45.1 years, with 33% of the 
patients being female.53 Randomization occurred to categorize participants 
into intervention and control groups. The provider intervention entailed 
a 1-hour presentation on the principles of motivational interviewing and 
how to implement this in conversation with patients about their medication 
adherence. Components of motivational interviewing entailed limiting 
corrective/lecture-based responses, understanding motivations, listening to 
the patient, and empowering the patient by giving them a role in decision-
making.53 The patient intervention entailed a coaching session immediately 
before the scheduled appointment that explored patient barriers to adherence 
and assessed whether patients had any questions concerning their 
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medications. This used a structured algorithm to identify such barriers and 
questions. Resulting questions and concerns were written down on a card 
that was offered to the patient to use during the provider appointment.53 

This intervention in patients and providers improved adherence dialogue 
when compared with the visits of control patients and providers. 
Additionally, there was more brainstorming solutions and probing to garner 
patient opinion in the intervention group. While nonsignificant, patients in 
the intervention group had a trend towards higher satisfaction compared with 
those in the control group, with minimal effect on appointment length.53 

Focusing on improving patient satisfaction with their provider should aim 
to heighten patient motivation to engage in their treatment regimens while 
facilitating their capacity to do so. Further development of interventions that 
enable patient adherence is necessary. 

Conclusions  
The findings of this study provide insight on how interventions can be 
directed to promote adherence. Given the significant association between 
health care satisfaction and adherence, physicians and other providers should 
be the target of communication-based initiatives that seek to promote 
increased trust and discussions of patient adherence. Improving 
communication between patients and their providers ultimately contributes 
to heightened satisfaction and will likely have a positive influence on overall 
adherence levels. 
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