
HIV-infected patients’ beliefs about their chronic
co-treatments in comparison with their combined
antiretroviral therapy

S Kamal ,1,2 O Bugnon,1,2 M Cavassini 3,a and MP Schneider 1,2,a

1Community Pharmacy, School of Pharmaceutical Sciences, University of Geneva, Geneva, University of Lausanne,

Switzerland, 2Department of Ambulatory Care and Community Medicine, Community Pharmacy, University of Lausanne,

Lausanne, Switzerland and 3Infectious Disease Service, Lausanne University Hospital, University of Lausanne, Lausanne,

Switzerland

Objectives
Thanks to the success of combination antiretroviral therapy (cART), HIV-infected patients can have
almost a normal life expectancy. This has resulted in an aging HIV-infected population with other
chronic comorbidities such as cardiovascular diseases, osteoporosis, and depression. Our hypothesis
is that patients’ perceptions of and attitudes towards their cART, which is perceived as crucial to
their survival, differ from their beliefs about their co-treatments, and this may have an impact on
their medication adherence.

Methods
We used the French version of the Beliefs about Medicine Questionnaire (BMQ-f) to measure the
perceptions of patients about their co-treatments and the Beliefs about Medicine Questionnaire for
Highly Active Antiretroviral Therapy (BMQ-HAART) to measure their beliefs about their cART in a
representative sample (n = 150) of patients enrolled in the Swiss HIV Cohort Study (SHCS) and
followed at the Infectious Disease Service at the University Hospital in Lausanne, Switzerland. The
survey was administered to all eligible patients by the order of their scheduled appointments at the
end of their medical visit. The BMQ comprises two subscores: Specific-Necessity (5 identical items
in BMQ-f and BMQ-HAART) and Specific-Concerns (also 5 identical items in BMQ-f and BMQ-
HAART). The subscores were standardized by dividing the score scale by the number of questions
in the scale, resulting in a range of responses between 1 (low) and 5 (high). Self-reported
medication adherence was measured using the SHCS Adherence Questionnaire (SHCS-AQ).
Adherence was defined as not missing any dose or missing one dose of the treatment in the past
4 weeks. Sociodemographic variables were retrieved by reviewing the SHCS database.

Results
A response rate of 73% (109 of 150) was achieved. A total of 105 patients were included in the
analysis: their median age was 56 [interquartile range (IQR) 51, 63] years and 74 were male (70%).
Eighty-seven patients (83%) were adherent to cART and 75 (71%) were adherent to their co-
treatments (P = 0.0001). The standardized mean responses for the BMQ Specific-Necessity subscores
were 4.46 [standard deviation (SD): 0.58] and 2.86 (SD: 1.02) for cART and co-treatments,
respectively (P < 0.0001). For Specific-Concerns, the standardized mean responses were 2.9 (SD:
1.02) for cART and 4.09 (SD: 1.02) (P < 0.0001) for co-treatments. cART and co-treatment concerns
increased as the number of co-treatments increased (P = 0.03 and P < 0.0001, respectively).
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Conclusions
Patients had higher Necessity and lower Concerns scores for their cART in comparison with their
co-treatments. A higher percentage of patients reported being adherent to cART compared with the
co-treatments that they reported they were most likely to miss. Further research using a bigger
sample size and more objective measures of adherence is needed to explore the association
between adherence and patients’ perceptions.
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Introduction

People living with HIV can have almost the same life

expectancy as those without HIV infection as a result of

the success of combination antiretroviral therapy (cART)

[1,2]. This results in an aging HIV-infected population

who are at risk of developing other chronic comorbidities

such as cardiovascular diseases, osteoporosis, kidney dis-

eases and depression [3–8]. This risk is probably associ-

ated with their age, persistent immune activation, chronic

inflammation and also long-term exposure to cART

[9,10]. As disease-specific guidelines recommend one or

more additional medications for each diagnosis, this has

resulted in a comorbid aging HIV-infected population

using polypharmacy [11,12].

Medication adherence is defined as the process by

which patients take their medications as prescribed by

their health care providers [13,14]. It has three phases:

initiation, which relates to the start of the treatment;

implementation, which relates to the extent to which the

patient follows the dosing regimen; and finally discontin-

uation, which relates to the interruption of treatment

[13]. However, it has been estimated that patients with

chronic illness adhere only 50% of the time to their med-

ication [15]. Patients’ nonadherence to their medication

can be intentional or unintentional [16,17]. Intentional

nonadherence can be viewed in the context of the social

cognition theory which postulates that individuals

develop beliefs that influence their interpretation of

information and consequently their actions [18,19]. Unin-

tentional nonadherence is less strongly associated with

patients’ beliefs than intentional nonadherence [20,21].

In the context of chronic illness, the medication beliefs

of patients have been associated with adherence to their

treatment [17,19,22]. Such research suggests that the key

beliefs influencing patients’ behaviour about their medica-

tion can be grouped in a Necessity-Concerns Framework

(NCF) [23]. The necessity aspect describes the perceptions

of patients’ needs for their medication, while the concerns

aspect describes their concerns about adverse conse-

quences associated with taking their medication [23].

Unless an intervention such as education is made to

change patients’ beliefs, the beliefs tend to be temporally

stable, influencing long-term medication-taking beha-

viour [24]. Furthermore, as culture and health care sys-

tems differ in different countries, patients’ beliefs vary

accordingly. From our experience in clinical practice,

infectious disease (ID) physicians tend to emphasize cART

as a priority with the risk of neglecting adherence support

for co-treatment. Hence, exploring patients’ beliefs about

their medication, especially among the comorbid HIV-

positive population in Switzerland, is important, as there

is no published research on this. Our hypothesis is that

patients’ perceptions of and attitudes towards their cART,

which is perceived as crucial to their survival, differ from

their beliefs about their co-treatments, and this may have

an impact on their medication adherence.

Methods

Setting and study design

This prospective, observational cross-sectional study was

carried out at the Infectious Disease Service at the

University Hospital in Lausanne, Switzerland and at the

Community Pharmacy, Department of Ambulatory Care &

Community Medicine, University of Lausanne, Switzer-

land. ID physicians are in charge of following up the

patients once every 3–6 months. This does not include

the initiation phase of treatment where the patients are

followed up according to the International AIDS Society/

European AIDS Clinical Society (IAS/EACS) treatment

guidelines (i.e. more frequent visits upon initiation of

treatment). ID physicians prescribe the antiretrovirals. Co-

treatments are prescribed either by them or by other spe-

cialists or the general practitioner (GP). Information about

all chronic and “as needed” comedications is collected

routinely in care through the Swiss HIV Cohort Study

(SHCS). Antiretrovirals and co-treatments are covered

similarly by Swiss health insurance.

At the end of a routine follow-up visit with their ID

physician or nurse, patients were asked to complete a ques-

tionnaire (Appendix S1). They were informed that neither

the physician nor the nurse would be able to view their
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responses. Filled-in questionnaires were collected anony-

mously at a box at the reception desk. If patients preferred

filling them in at home, they were provided with a pre-

stamped return envelope addressed to the data collector

based at the community pharmacy. Telephone reminders

were executed for patients who did not return their

responses by post within 3 weeks of questionnaire admin-

istration by their ID physician to ensure privacy. Sociode-

mographic and clinical information about the patients was

retrieved by reviewing the SHCS database [25].

Participants

All SHCS-enrolled adult patients (> 18 years old) on cART

for at least 1 year and on at least one concomitant oral

medication from any therapeutic class for at least

6 months followed up at the Infectious Disease Service at

Lausanne University Hospital in Switzerland were consid-

ered eligible. Pregnant women, patients who did not speak

French (the language of administration of the question-

naire) and those who refused to participate were excluded.

Sample size calculation for the questionnaire was per-

formed using the RAOSOFT website (http://www.raosoft.com/

samplesize.html), assuming a margin of error of 10%, a

total population of SHCS patients in Lausanne with chronic

comedication of approximately 400, as identified by the

SHCS data manager, and a response distribution of 50%.

The sample size calculation resulted in 78 patients as a rep-

resentative sample of the Lausanne SHCS population. Con-

secutive recruitment of patients was carried out by the

order of their scheduled visits with their treating physician

or nurse, starting in July 2015 and ending when the esti-

mated sample size and a target response rate of 70% were

reached. Those patients who had missed and then resched-

uled an appointment were still approached at their new

appointments. However, those patients who did not

reschedule their missed appointments during the time of

the study were not included in the study.

Ethics

The study was approved by the Ethics Committee of the

Canton of Vaud in Switzerland (protocol number 166/15

on 26 May 2015). All patients received an information

sheet explaining the study and were asked to sign a con-

sent form. All data were anonymized and stored on a

password-protected computer.

Tools

Self-reported medication adherence was measured for both

cART and co-treatments using the Swiss HIV Cohort Study

Adherence Questionnaire (SHCS-AQ) [26]. It consists of

two cross-sectional questions measuring ‘taking adherence

‘and ‘Drug holidays’ which constitute the implementation

component of adherence. ‘Taking adherence’ is defined as

the number of missed doses in the last 4 weeks (daily, more

than once a week, once a week, once every second week,

once a month, or never). Drug holidays are defined as miss-

ing two or more consecutive doses in the last 4 weeks [27].

For the co-treatments, we asked the patients to respond

according to the co-treatment(s) they had a tendency to

miss most if they were taking more than one co-treatment,

whereas for antiretrovirals they were asked to respond with

regard to their entire treatment regimen.

Beliefs about cART were assessed using the validated

French version of the Beliefs about Medicine Question-

naire for Highly Active Antiretroviral Therapy (BMQ-

HAART) [28]. In this article we will use cART and HAART

interchangeably. For co-medications, the French version

of the generic Beliefs about Medicine Questionnaire

(BMQ-f) was used [28–30]. Approval to use the BMQ was

obtained from the developer (Robert Horne. Centre for

Behavioural Medicine, The School of Pharmacy, Univer-

sity of London).

The French generic version (BMQ-f) and BMQ-HAART

comprise 18 and 19 questions, respectively, which assess

the patients’ perceptions of their medication. The BMQ-

Specific, as described in the BMQ-f, comprises two sub-

scales: Specific-Necessity and Specific-Concerns. The

Necessity scales of the generic BMQ-f and BMQ-HAART

have five items in common. The Concerns scales of the

generic BMQ and BMQ-HAART also have five items in

common. The difference between the generic BMQ and

BMQ-HAART is that BMQ-HAART has three and six addi-

tional items on the Necessity and Concerns scales, respec-

tively [28]. The Necessity and Concerns scores for

identical questions in the two questionnaires were com-

pared. Cronbach’s a for the original questionnaire was

estimated at 0.80 for the BMQ-f Specific-Necessity sub-

scale and as 0.82 for the BMQ-f Specific-Concerns sub-

scale, which indicates high internal validity [28].

Data entry and analysis

Questionnaire data

The data were coded and entered using Microsoft Office

Excel (2007). Each question of BMQ-f and BMQ-HAART

is scored on a five-point Likert-type scale ranging from 1

(strongly agree) to 5 (strongly disagree). BMQ-f and the

first 10 questions of the BMQ-HAART Specific-Necessity

and Specific-Concerns subscales have five items, respec-

tively, and scores ranging from 5 to 25 [28]. The sub-

scales were standardized by dividing the scale score by
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the number of questions in the scale. Principal compo-

nent factor analysis was conducted to confirm the under-

lying factor structure in BMQ-HAART as the translation

was validated in French but not the content. The criterion

for factor extraction was an eigenvalue > 1.0.

The responses for BMQ-HAART and BMQ-f were

reverse coded so that higher scores on the Specific-Con-

cerns scale represent stronger concerns about the poten-

tial negative effects of the medication and higher

responses on the Specific-Necessity represent stronger

perceptions of personal need for the medication to main-

tain health now and in the future. This was done for all

questions except for questions 13, 15 and 17 in BMQ-

HAART, according to their inverse phrasing. Means, stan-

dardized means, standard deviations (SDs), medians and

lower�upper quartiles (Q1�Q3) were calculated for the

BMQ subscales. As the BMQ-HAART and BMQ-f subscales

consist of several statements, each with scores of 1–5,
they were treated as continuous variables in all analyses

to gain as much information as possible [28]. Two-sided

t-tests were used to compare individual subscale scores

for antiretrovirals and co-treatments as they were nor-

mally distributed.

Sociodemographic and clinical data

Descriptive analysis was carried out using median (Q1�Q3)

or a count with percentage, as appropriate. Descriptive uni-

variate analyses of the associations between demographic

or clinical variables and individual BMQ-HAART and

BMQ-f subscale scores, and between individual BMQ-

HAART and BMQ-f subscale scores were performed using

t-tests, the Wilcoxon�Mann�Whitney test or Pearson’s

correlation test, as appropriate. The level of significance

for all analyses was set at P < 0.05. Variables included in

the final analysis were age, gender, education, ethnicity,

sexual orientation, alcohol use, drug use, number of

comedications, duration of HIV infection since diagnosis,

HIV RNA viral load and CD4 count at the time of question-

naire administration. Education was dichotomized into

above and below a bachelor’s degree, which corresponds to

15 years of education. The detectable limit for HIV RNA

was set to 50 HIV-1 RNA copies/mL. Multivariate regres-

sion analysis was then performed using the BMQ-HAART

and BMQ-f subscale scores as dependent variables and the

significant sociodemographic variables from the test of

association as predictors. The predictors were initially

entered into the model and then eliminated one by one

using the backward deletion method based on how

insignificant they were. For these analyses, all items of

BMQ-HAART were used, unlike when comparing the scores

of BMQ-HAART and BMQ-f, where we only compared the

identical 10 items for precision.

Adherence data

Adherence was dichotomized into adherent and nonad-

herent. Patients were considered adherent if they reported

that they had never missed a dose or missed only one

dose over the past 4 weeks, as described by Glass et al.

[27], and nonadherent if they had missed more than one

dose. Associations between SHCS-AQ and BMQ-Specific

responses for cART and co-treatments and the Necessity-

Concerns differential were performed using the Wil-

coxon�Mann�Whitney test or t-test, as appropriate. Sta-

tistical analysis was performed in RSTUDIO version 0.99.4

(RStudio Inc., Boston, MA).

Results

The study questionnaire was administered to 150 patients

attending their visits at the Infectious Disease Service

from July 2015 to January 2016. Out of 150 administered

questionnaires, 109 patients returned their questionnaires

(72.6%) and four declined to fill it in. Four questionnaires

had more than 60% of the responses missing and there-

fore were excluded from the analysis, leaving a remainder

of 105 questionnaires to be included in the analysis. As

shown in Table 1, most participants were male (74%),

which is similar to the general HIV-infected population at

the hospital. The median age was 56 years. Half of the

participants were employed and almost three-quarters

(74.2%) had finished < 15 years of formal education.

Eighty-seven per cent of patients reported being adherent

to cART and 75% of them reported being adherent to their

co-treatment (P = 0.0001). The descriptive values of the

BMQ subscale scores are displayed in Fig. 1. Principal

component factor analysis of BMQ-HAART responses con-

firmed the underlying factor structure with the two factors

necessities and concerns, as shown in Appendix S2.

The results of the tests of association between sociode-

mographic or clinical variables and the two individual

BMQ subscale scores, and between the two individual

BMQ subscale scores for co-treatments and cART are

listed in Table 2. Respondents had higher Necessity and

lower Concerns scores for their cART in comparison with

their co-treatments. Women had higher cART Necessity

scores than men. Respondents had higher Concerns and

Necessity scores for co-treatments if they were on more

than two prescribed oral co-treatments. The major pre-

scribed co-treatments were for cardiovascular disease

(79%) followed by depression (44%). Respondents with an

education level less than a bachelor’s degree had higher

Necessity scores for their co-treatments than those with

an education level higher than a bachelor’s degree.

Respondents also had higher Necessity scores for their

co-treatments the higher their CD4 count was.
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There was no significant association between adherence

group and scores on the two BMQ subscales, i.e. Necessity

and Concerns, for antiretrovirals (P = 0.706 and 0.8413,

respectively) and co-treatments (P = 0.325 and 0.721,

respectively).

The multivariate analysis (Table 3), with gender, number

of co-treatments and CD4 count in one model together

with education, showed that for each 1 unit increase in

education, while keeping the other covariables constant,

there was a decrease in Necessity score for co-treatments.

It also showed that the higher the number of prescribed

co-treatments, the higher the co-treatment Necessity score.

Regarding concerns about cART, the multivariate anal-

ysis showed that for every 1 unit increase in education,

while keeping CD4 count and number of co-treatments

constant, there was a decrease in concerns about cART.

However, the variables altogether explained very little of

the variance in the dependent variable (low R2).

Discussion

To our knowledge, this is the first study on HIV-infected

patients’ beliefs about all of their co-treatments in com-

parison with their cART. A quarter of the patients (me-

dian age 56 years) had two prescribed co-treatments and

more than half of the patients (56.2%) had more than

two co-treatments in addition to their cART. This con-

firms that the aging HIV-infected population is burdened

with comorbidities, as described previously in the SHCS

population [31] and in other HIV-positive populations

[32–34]. The major comorbidity in our study was cardio-

vascular disease. It has been suggested that there is an

earlier onset of cardiovascular disease among HIV-posi-

tive compared with HIV-negative adults [35]. This is

mainly due to the HIV population aging, but this earlier

onset is also associated to the HIV infection and antire-

troviral treatment [35]. The second and third most com-

mon comorbidities among our study participants were

depression and anxiety, conforming with findings in the

literature on the prevalence of depression and anxiety

among older HIV-positive individuals [36]. This might be

related to loneliness and HIV-related stigma [37].

Patients may not adhere to their therapy for several rea-

sons, such as treatment complexity, side effects, a bad

taste, a lack of motivation or interference with their daily

routine [38]. Optimal adherence levels vary across different

chronic treatments. For example, 90% adherence is cur-

rently reported as optimal adherence to antiretroviral regi-

mens, although this value may be slightly different for

newer regimens [39]. With the exceptions of infectious dis-

ease and oncology treatments, which carry risks of rapid

and inexorable resistance emergence, no well-defined

threshold exists for other chronic treatments. For most

treatments, the level of optimal adherence is defined

through short- and long-term clinical goals, and varies

across patients, disease types and stages, and treatments.

Moreover, for diseases other than HIV infection, the risk of

suboptimal adherence is often perceived as being lower as

adherence can be increased over time without major tran-

sient harm such as resistance. In our study, when patients

Table 1 Patient sociodemographic and clinical characteristics

Age 56 (51, 63)*
Gender
Male 74 (70.5)

Ethnicity
White 88 (83.8)

Education
Less than a bachelor’s degree (< 15 years of education) 78 (74.2)

Profession
Employed 50 (47.6)

Sexual preference
Heterosexual 62 (59)
Homosexual 25 (23.8)

Source of HIV transmission
Heterosexual 45 (42.9)
Men who have sex with men 41 (39)

Number of co-treatments
One 19 (18)
Two 27 (25)
More than two 59 (56)

Therapeutic classes of co-treatment
Cardiovascular drugs 79 (75.2)
Antidepressants 44 (42)
Anxiolytics 31 (29.5)
Anti-osteoporosis drugs 29 (27.6)
Oral antidiabetic drugs 16 (15.2)

HIV laboratory and clinical data
Undetectable HIV RNA (< 50 copies/mL) 102 (97)
CD4 count nadir (cells/lL) 137 (64, 257)*
CD4 count (cells/lL) 707 (502, 918)*
Time since HIV diagnosis (years) 16.51 (11.6, 24.7)*

Alcohol consumption
≤ 1 time monthly 52 (49.5)
2�4 times monthly 18 (17.1)
2�3 times weekly 18 (17.1)
Missing data 17 (16.1)

Injecting drug user 3 (2.8)
Adherence (self-reported)
Adherent to cART 87 (82.9)
Adherent to co-treatments 75 (71.4)

Self-reported co-treatments patients would be most likely to forget or not
take (if any)†

Cardiovascular drugs 14 (13.3)
Antidepressants and anxiolytics 8 (7.6)
Anti-osteoporosis drugs 4 (3.8)
Oral antidiabetic drugs 1 (0.95)
Morning doses of co-treatments 12 (11.4)
Noon-time doses of co-treatments 5 (4.8)
Evening doses of co-treatments 17 (16.2)
All co-treatments 3 (2.9)
Total 105

cART, combination antiretroviral therapy.
Values are expressed as n (%) unless otherwise indicated.
*Expressed as median (Q1, Q3).
†Patients had the options to select multiple answers and to write the
name of the co-treatment(s).
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were asked to report their adherence to their cART, our

results showed that 82.9% of the patients reported having

missed one dose or none of the prescribed doses. In

contrast, 71.4% of the patients reported having missed one

dose or none of their prescribed co-treatments when asked

to report their adherence to the co-treatment they were

most likely to miss (P = 0.0001). Hence, it is essential to

explore the different beliefs about medicines of comorbid

HIV-infected patients which may influence their medica-

tion management strategies and decisions to adhere to

their prescribed regimens.

Patients had higher Necessity and lower Concerns scores

for their cART in comparison to their co-treatments. The

NCF provides an assessment of patients’ perceptual barriers

to adherence and has been demonstrated to predict adher-

ence in different illness conditions [40]. In addition,

patients with chronic illness who hold positive beliefs

about their cART were shown to demonstrate high adher-

ence to cART [41]. In our results, however, we did not find

an association between patients’ beliefs and adherence. We

believe that patients may prefer to present themselves posi-

tively in terms of self-reported adherence. This overestima-

tion of adherence, together with the relatively small sample

size, made it less likely that we would find an association

between reported patient beliefs and adherence [23].

A perceived positive health change has been reported

to be associated with positive views about medication

[23]. As the majority of patients had an undetectable viral

load, with a median CD4 count of 707 cells/lL and a

median CD4 count nadir of 137 cells/lL, the higher

Necessity scores for cART could be explained by the per-

ceived positive health change as a result of cART in this

Fig. 1 BMQ-specific subscale scores for HAART and co-treatments. y-axis: BMQ-specific subscale. HAART, highly active antiretroviral therapy.

Table 2 Significant associations between Beliefs about Medicine
Questionnaire (BMQ) subscale scores for combination antiretroviral
therapy (cART) and co-treatments, and between sociodemographic
and clinical variables and BMQ subscale scores (range 1�5)

Mean difference
(95% CI) P-value

Necessity subscale scores for
cART and co-treatments*

1.6 (1.38, 1.82) < 0.0001

Concerns subscale scores for
cART and co-treatments*

1.19 (0.97, 1.39) < 0.0001

Gender
cART Necessity score higher among
women in comparison to men†

0.2 (0.04, 0.35) 0.020

Number of co-treatments (> 2)
Co-treatment Concerns score higher
if > 2 co-treatments†

0.37 (0.02, 0.71) 0.036

Co-treatment Necessity score higher
if > 2 co-treatments†

0.39 (0.02, 0.76) 0.041

Injecting drug use
cART Concerns score higher in
injecting drug users†

0.2 (0.06, 1.5) 0.040

Education (≥ bachelor degree)
Co-treatment Necessity score
higher if less education†

�0.62 (�1.05, �0.19) 0.006

CD4 count
Co-treatment Necessity score
higher by higher CD4 count‡

0.24 (0.05, 0.41) 0.016

CI, confidence interval.
*t-test.
†Wilcoxon�Mann�Whitney test.
‡Pearson correlation coefficient.
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patient group. In addition, health care providers may

focus more on cART adherence than on co-treatments

because of a fear of resistance and treatment failure,

which can lead to mortality, whereas similar fears are not

present with respect to co-treatments.

The lower Concerns scores for cART could be attributa-

ble to the support given by health care providers to the

patients, making sure that they receive all the necessary

information about their cART and addressing any con-

cerns they might have, which reduces their ‘concerns’

beliefs. Also, as our study population was mainly white

and male, our patients might have experienced less HIV-

related anxiety as a consequence of stigmatization than

their counterparts in African- or female-dominated popu-

lations [42,43]. In contrast, the higher Concerns scores for

co-treatments can be attributed to the unfamiliarity of

the patients with their co-treatments in comparison to

their cART, possibly because prescribers provided less

information on their co-treatments in comparison to their

cART, and this may have influenced the patients’ evalua-

tion of the prescription [19,44]. Univariate analysis of the

number of prescribed co-treatments showed that, for

more than two co-treatments, the Necessity and Concerns

scores for co-treatments increased. The multivariate anal-

ysis showed that there was an increase in co-treatment

Necessity score with an increase in the number of co-

treatments. As the aging HIV-infected population phe-

nomenon is relatively new, very few studies have

addressed specific management issues surrounding

polypharmacy in this population. Our findings suggest

that health care providers should understand the dynamic

nature of adherence and that patients may need

comprehensive adherence interventions taking the entire

treatment into consideration.

Patients with education less than a bachelor’s degree

perceived a greater need for their co-treatments compared

with patients with higher education in the univariate and

multivariate analyses. This counterintuitive result might

be a consequence of patients with more education possi-

bly being more likely to question their doctors’ decisions

regarding co-treatment choices and believing that they

know their disease and treatment options well, and are

capable of making educated decisions about their ther-

apy. In contrast, regarding concerns about cART, the

multivariate analysis showed that adults with more edu-

cation had fewer concerns about their cART compared

with those with less education, which is intuitive despite

the weak statistical association (small R2). In the univari-

ate analysis, the higher the CD4 count of the patient was,

the greater was the perceived necessity of their co-treat-

ments. This indicates that the better controlled the HIV

infection is, the greater is the perceived necessity of the

patients’ co-treatments. None of the sociodemographic

variables were shown to be significantly associated with

adherence, which was also reported by Horne and Wein-

man, who stated that medication beliefs were more pow-

erful in predicting nonadherence than sociodemographic

and clinical variables [19].

Strengths and limitations

The strengths of this study include the novelty of the

study in addition to the use of the SHCS database to cap-

ture sociodemographic and clinical information.

Table 3 Multivariate regression analysis of combination antiretroviral therapy (cART) and co-treatment Beliefs about Medicine Questionnaire
(BMQ) subscale scores and sociodemographic and clinical covariables

Dependent variable Independent variable Estimate (SE) Multivariate (P-value) R2

BMQ generic Specific-Necessity
score (for co-treatments)

(< 0.001) (adj.) R2 = 0.19
Gender 0.67
Number of co-treatments �0.09 (0.04) 0.05
Education 0.18 (0.05) 0.001
CD4 count �0.01 (0.0002) 0.003

BMQ generic Specific-Concerns
score (for co-treatments)

(0.052) R2 = 0.07
Gender �0.34 (0.21) 0.11
Number of co-treatments �0.10 (0.05) 0.03
Education 0.02 (0.39) 0.65
Injecting drug use 1.58 (0.86) 0.07

BMQ-HAART Specific-Necessity score (0.09) R2 = 0.04
Gender �0.20 (0.009) 0.04
Number of co-treatments �0.01 (0.02) 0.13
CD4 count �0.04 (0.0001) 0.74

BMQ-HAART Specific-Concerns score (0.0375) (adj.) R2 = 0.07
Number of co-treatments �0.01 (0.05) 0.83
Education 0.14 (0.06) 0.01
CD4 count �0.01 (0.0003) 0.06

adj., adjusted; HAART, highly active antiretroviral therapy; SE, standard error.
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However, this study has several limitations. Firstly, this

study population has unique characteristics, and a rela-

tively small sample size, which may prevent the general-

ization of the findings to the general HIV-positive

population, even though it is representative of the Lau-

sanne SHCS population, which is not different from the

Swiss HIV-infected population.

Secondly, as self-reported adherence is known to be an

overestimator of adherence [45], we believe that this was

the reason that significant associations were not found

between the two BMQ scores and adherence, together with

the relatively small sample size. In addition, we assessed

the self-reported worst adherence for the co-treatments as

it was not feasible to ask the patients to fill in one ques-

tionnaire per co-medication prescribed, as patients had

several co-treatments. This may have led to overestimation

of the difference in adherence between cART and comedi-

cations. Thirdly, we collected the HIV clinical outcomes

(viral load and CD4 count) but did not collect the clinical

outcomes that are associated with comorbidities.

Therefore, in future research, we would like to conduct

the analysis with larger sample sizes and using more

objective measures of adherence such as pharmacy refill

records or electronically monitored adherence. It would

also be interesting to identify a method to evaluate dif-

ferent patient beliefs about various co-treatments sepa-

rately as ‘necessity’ beliefs vary from one treatment to

another [46]. This method should limit as much as possi-

ble the length of the questionnaire, as a lengthy ques-

tionnaire can be burdensome on respondents, which may

have a negative impact on the quality of results. Cur-

rently, we are conducting a qualitative study on the per-

ceptions of patients which will also help in the in-depth

understanding of this topic.

Conclusions

The demographic changes in the HIV-positive population

as a consequence of the success of cART have led to an

aging HIV-positive population. It is the duty of research-

ers and health care providers to help these patients

achieve successful aging. In our study, we looked at the

perceptual barriers to adherence to co-treatments in com-

parison with cART through an NCF. Patients had higher

Necessity and lower Concerns scores for their cART in

comparison with their co-treatments. Patients also had a

higher adherence to cART in comparison to the co-treat-

ments they reported as being most likely to miss. Further

research is needed to explore the association between

adherence and patients’ perceptions. Although our find-

ings need confirmation, they suggest that it could be

important to focus on patient beliefs to improve adher-

ence to co-treatments.
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