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Abstract In addition to personal and psychological fac-

tors, structural factors may reduce the likelihood of optimal

adherence to antiretroviral therapy (ART) among persons

living with HIV. In this mixed-method study we report on

the development of a scale to assess the salience of various

structural barriers to ART adherence. After following

conventional guidelines for scale development, two scales

measuring structural barriers to adherence to clinic atten-

dance and pill-taking were administered to 291 patients

receiving ART at a public hospital in South Africa. Both

exploratory and higher order factor analysis indicated that a

single underlying general factor was appropriate for both

scales. The final scales consisted of 12 items for the

structural barriers to clinic attendance scale and 13 items

for the structural barriers to medication-taking scale. Both

scales displayed excellent internal consistency with Cron-

bach alpha coefficients above 0.80. Research to determine

the construct validity of the scales may be a next step in

this line of research.

Keywords Antiretroviral therapy � Structural barriers �
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Introduction

Since the beginning of the pandemic in the early 1980s, HIV

has spread to almost 60 million people worldwide, with an

estimated 25 million having died from HIV-related causes

[1]. In 2009, an estimated 5.7 million people were living

with HIV in South Africa, making it the largest population of

person’s living with HIV (PLWH) worldwide [1]. Antiret-

roviral therapy (ART) remains the only treatment available

for PLWH, and the success of ART in treating HIV/AIDS

has rendered the disease as no longer life-threatening but a

chronic and manageable condition [2]. Optimal adherence to

ART is necessary for positive treatment outcomes, including

a high CD4 count and low viral load. However, adherence

for some patients may be suboptimal due to various psy-

chological and structural barriers [3].

Considerable research has been directed at individual-

level barriers to adherence to ART. In particular, individual

factors such as depression [4], emotional distress [5], health

literacy [6], forgetfulness [3], substance abuse [5, 7, 8], low

self-efficacy [9], and fear of disclosure [10] have been

associated with suboptimal medication adherence. Despite

a steadily emerging literature, structural barriers to adher-

ence have received much less attention. Shriver et al. [11]

have defined structural factors as broad-based forms of

social construction which include legal, political and

environmental factors that act as barriers or facilitators to

peoples’ actions. Kagee et al. [12] have divided structural

barriers into three main groups, namely, (a) institution-

related factors, (b) poverty-related factors and (c) culturally

and politically-related factors [12].

Institution-related factors concern the influence of the

healthcare environment on patients’ regular clinic visits. In

the context of large patient numbers attending clinics, a

lack of privacy at the clinics during consultations [13] and

long waiting times [13–17] have been identified as barriers

to clinic attendance. Moreover, many patients have repor-

ted a reluctance to attend clinic appointments due to their

experience of nurses as unsympathetic or impatient [18,

19]. Yet, in the context of an overwhelming number of

patients, low rates of remuneration, and difficult working
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conditions, burn-out and overwork are common among

nurses [18, 20–22].

In terms of poverty-related factors, common barriers

include difficulty with transport, i.e. insufficient funds to

travel to clinics or the unavailability of public transport

[15, 23–25], and food insecurity, i.e. not having the nec-

essary foods to take with antiretrovirals (ARVs) [16, 26,

27].

Cultural and political-related factors that impede opti-

mal adherence include HIV-related stigmatization that

forces patients to hide their medication and attend clinics

far from their homes to avoid detection by others [13, 28,

29]. Migration to other regional areas may also result in

patients being lost to follow-up [13, 14]. In addition, some

patients have reported that local charismatic church lead-

ers, who wield considerable influence in many communi-

ties, have encouraged them to forgo biomedical treatment

in favour of prayer [13, 14]. There is a growing literature

on structural factors which, combined with individual

factors, may yield suboptimal rates of adherence in many

resource-constrained contexts.

The present study builds on previous research [13, 14,

30] which collectively formed Phase 1 of this research.

Phase 1 qualitatively identified structural barriers to

adherence from the perspectives of health professionals,

patients, and patient advocates (PAs). The study represents

an effort to quantify these barriers systematically by con-

structing two scales that measure the most salient structural

barriers to adherence to clinic attendance and medication-

taking that ART users face. As this research forms a con-

tinuation of our work on identifying and addressing

structural barriers to adherence to ART, we have described

the work presented in this paper as Phase 2. The different

phases are discussed in the methods section below.

Methods

The study was a mixed-method design with the purpose of

constructing two scales aimed at identifying the most

salient structural barriers to adherence to clinic attendance

and medication-taking endorsed by the sample. A sec-

ondary aim of the study was to identify the underlying

factor structure of these scales. The study builds on pre-

vious research [13, 14, 30] that collectively formed Phase

1. In Phase 1 we conducted in-depth qualitative interviews

with ART users, doctors, nurses from a primary health care

clinic and focus groups with PAs working at a non-gov-

ernmental organisation that provides psychosocial support

to ART users. The purpose of the interviews and focus

groups was to gain an in-depth understanding of the chief

structural barriers to ART adherence from the perspective

of various role players [13, 14, 30]. The resulting data

provided a composite list of the main structural problems

that patients experienced in terms of clinic attendance and

medication-taking.

In Phase 2, traditional guidelines in scale development

[31] were followed. We conceptualised structural barriers at

two levels, namely, barriers to clinic attendance and barriers

to medication-taking, resulting in two corresponding scales.

The items were constructed so that each respondent used

him or herself as the anchoring agent, e.g. ‘‘I do not attend

my clinic appointments because…’’, and ‘‘I do not take my

ART pills because…’’. Each scale asked participants to

endorse the extent to which the structural barrier applied to

them on a 5-point Likert scale. Items were reviewed by an

expert in scale development and a clinical researcher who

had conducted previous research with ART users for clarity,

conciseness, relevance, and possible omissions. Based on

these expert reviews, redundant, lengthy, double-barrelled,

and ambiguous items and those exceeding an acceptable

reading level were adapted or discarded. This method of

scale development has gained acceptance as a means of

investigating the cultural manifestations of psychiatric

problems [32]. Each of the scales was translated from

English into Afrikaans, back-translated into English, after

which the two English translations were compared. The

measures were then administered to a larger sample in the

form of a paper and pencil test.

Study Participants and Procedures

A convenience sample of 291 South African ART users

was recruited in the study. Fifteen PAs working at a non-

governmental organization were approached and asked to

assist in data collection. The PAs role was to provide

psychosocial support and care to patients receiving ART

from both a hospital and primary health care clinic in the

area where the study was conducted. A member of the

research team (BC) met with the PAs on two occasions to

explain the study, trained them in obtaining informed

consent and questionnaire administration. PAs also

received flyers and were asked to hand these to patients to

invite them to participate in the study. Each of the 15 PAs

received 20 copies of the questionnaire package to

administer to their patients during a routine home-based or

clinic visit. The questionnaire packages were available in

English and Afrikaans and the consent forms were avail-

able in these languages as well as Xhosa, which is com-

monly spoken in the Western Cape province of South

Africa where the study was conducted. Upon completion of

the self-report questionnaire package, patients and PAs

received a grocery voucher valued at $2.50 and $6.25,

respectively, as a token of gratitude for participation and

assistance in the study. Ethical approval was received from

the Health Research Ethics Committee of the Stellenbosch
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University and permission to conduct the study was

obtained from the Western Cape Department of Health and

the City of Cape Town Department of Health.

Measuring Instruments

Demographic Information

A self-administered questionnaire assessed demographic

information such as age, gender, marital status, living sit-

uation, highest level of education, employment status,

annual income and language.

Structural Barriers to Clinic Attendance

The SBCA scale asks ART users to identify the extent to

which each structural barriers to clinic attendance applies

to their own circumstances. A Likert scale ranging from 1

to 5 was provided where 1 indicated ‘‘Never’’, 2 indicated

‘‘rarely’’, 3 indicated ‘‘some of the time’’, 4 indicated

‘‘most of the time’’, and 5 indicated ‘‘always’’. The scale

contains a total of 12 items.

Structural Barriers to Medication-taking

The SBMT asks ART users to identify the extent to which

each structural barriers to medication-taking applies to their

own circumstances. A Likert scale ranging from 1 to 5 was

provided where 1 indicated ‘‘Never’’, 2 indicated ‘‘rarely’’, 3

indicated ‘‘some of the time’’ 4, indicated ‘‘most of the time’’,

and 5 indicated ‘‘always’’. The scale contains 13 items.

Data Management and Analysis

Missing data were randomly distributed in the dataset and

thus not replaced with mean or regression substitution.

Listwise deletion of missing cases was selected for the

psychometric analyses. Listwise deletion involves the

removal of an entire case, should there be any missing data

for a particular participant. Brief descriptive statistics

including age, gender, marital status, living situation,

highest level of education, employment status, annual

income and language were computed to describe the sam-

ple. The scales were only available in English and Afri-

kaans, and thus an analysis of variance (ANOVA) was

computed to see whether completing the scale in a language

other than the respondent’s first language had any signifi-

cant effect on the way in which items were answered

compared to those who did complete the scale in their first

language. Principal components exploratory factor analysis

(FA), with direct oblimin rotation, was conducted on both

the SBCA and SBMT scales in order to identify the

underlying factor structure of each. Only items with inter-

correlations\0.80 were included exploratory factor analy-

sis (EFA). Factors were extracted based on the scree plot

and eigenvalues[1. A factor loading of .40 or greater was

used to identify the primary factors on which the items

loaded for each scale. EFA was selected because it does not

impose a specific pattern on the data in an a priori manner.

Instead, it provides an opportunity to identify a factor

structure without any assumptive constraints. This approach

determines whether a factor’s inclusion substantially clari-

fies interpretation of the data rather than whether the overall

model fits better when a given factor is included rather than

excluded as is the case in confirmatory FA [33]. EFA was

warranted in this study as no previous research has exam-

ined the factor structure of structural barriers to ART

adherence. The pattern matrix correlations between first-

order factors (factors from the EFA) were subjected to a

Schmid–Leiman Solution and transformed to a hierarchical

structure where all the factors at all levels of the factor

hierarchy are uncorrelated [34] thus producing a single

higher order (or general) factor and three group or primary

factors. This transformation allows for a clear evaluation of

the relative influences of factors at different levels of the

factor hierarchy [35]. We also computed an item-by-item

descriptive analyses of the two scales; internal consistency

of the scales using Cronbach’s alpha; item-total correla-

tions; and Pearson’s product moment correlation coeffi-

cients (r) to determine the magnitude of the correlations

between the total scores of the SBCA scale and the SBMT

scale. All statistical analyses were performed using the

Statistical Package for the Social Sciences (SPSS).

Results

Description of the Sample

As can be seen in Table 1, the sample consisted of 291

participants. Of the 291 who participated, only 289 ticked

the appropriate ‘‘gender’’ box on the demographics form.

Based on this, 63.9 % of the sample was female and

35.4 % male. The mean age of the sample was 35 years

(SD = 9.05). A large proportion of the sample was single

(69.4 %) and 38.5 % of the sample reported living with

other adults and children. Most of the participants indicated

they were unemployed (59.8 %). Almost half (44.3 %) of

the sample had attended high school but did not complete

Grade 12. The majority of participants (59.1 %) reported

Xhosa as their first language while for the rest it was

English, Afrikaans or other. An ANOVA was conducted to

test whether there were any significant differences in mean

responses between those who answered in their first lan-

guage and those who did not. ANOVA revealed no sig-

nificant differences in the responses based on first language
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on either of the scales; F(4, 256) = 1.673, p [ 0.05 for the

SBCA, and F(4, 256) = 1.073, p [ 0.05 for the SBMT.

Therefore, despite the majority of participants not

responding to the scales in their first language, it did not

appear to influence the way in which items were answered.

Exploratory FA (EFA)

Structural Barriers to Clinic Attendance scale (SBCA)

On the first iteration of the EFA, inspection of the correlation

matrix (R-matrix) yielded high correlations (r [ 0.8)

between two pairs of items, suggesting that one was redun-

dant. On removal of this item, the EFA was then performed

again. None of the inter-item correlations were above 0.80.

The determinant was 0.001 which was greater than 0.00001,

thus indicating that multicollinearity was not a problem [36].

The Kaiser–Meyer–Olkin Measure of Sampling Ade-

quacy (KMO) value was 0.83, a value close to 1.00, which

indicated that FA was a suitable method of analysis [36].

Bartlett’s test of sphericity was significant (p \ 0.01),

suggesting that the correlation matrix was significantly

different from an identity matrix. This finding indicated

that the items correlated with one another, making the

possibility of finding factors more likely [36].

Primary Factor Structure After the principal-components

EFA was conducted, a total of three primary factors (based

on the scree plot and eigenvalues [1 [37]) were extracted,

accounting for 69.17 % of the total variance among the

items. The pattern matrix correlations between these fac-

tors then formed the input data of the higher-order FA.

Higher Order Factor Structure A hierarchical transfor-

mation [34] was performed to identify whether the items

loaded strongly onto a higher order (or general) factor. As

can be seen from Table 2 below, the items indeed loaded

saliently onto a higher order factor, which we named

structural barriers to Clinic Attendance. Thus, although

three primary factors were identified, the results in Table 2

show that 63.2 % of the variance was explained by the

Table 1 Demographics of the sample

na Frequency % M SD

Age 279 35.49 9.05

Gender 289

Male 103 35.4

Female 186 63.9

Marital status 274

Single 202 69.4

Widowed 15 5.2

Separated 8 2.7

Divorced 3 1

Married or living with a

significant other in a

marriage-like

relationship

46 15.8

Living situation 280

Live alone 62 21.3

Live in an institution or

retirement home

9 3.1

Live with other adults (s),

no children

42 14.4

Live with children only 55 18.9

Live with other adults and

children

112 38.5

Highest level of education 283

No formal education 27 9.3

Completed primary school 122 41.9

Attended high school but

did not complete matric

129 44.3

Attended university,

college or technikon but

did not graduate

4 1.4

Graduated from university,

college or technikon

1 0.3

Employment 269

Employed full time 25 8.6

Employed part time 63 21.6

Unemployed 174 59.8

Homemaker 3 1

Disabled 2 0.7

Student 2 0.7

Annual income before tax 250 5.55

No income 1 0.3

\R12,000 73 25.1

R12,001–R40,000 3 1

R40,001–R80,000 0 0

R80,001–R110,000 12 4.1

R110,001–R170,000 0 0

R170,001–R240,000 0 0

R240,001 and above 27 9.3

Do not know 134 46

First language 261

Table 1 continued

na Frequency % M SD

English 10 3.4

Afrikaans 65 22.3

Xhosa 172 59.1

Other 12 4.1

English and Afrikaans 2 0.7

a Number of participants that completed this question out of a pos-

sible 291
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higher order factor alone. This is proportionally much more

than the variance explained by the three primary factors.

On the basis of these results it may be concluded that the

SBCA scale may be treated as a unidimensional scale, thus

validating the calculation of a total score, with a minimum

of 12 and a maximum of 60. A total score that exceeds 30

on this scale thus suggests that multiple barriers to clinic

attendance were experienced. The mean score for this scale

was 30.84, suggesting that on average participants experi-

enced multiple barriers to clinic attendance.

Internal Consistency of the SBCA

The SBCA showed highly satisfactory reliability (internal

consistency) (a = 0.89). Table 3 below shows the item-by-

item descriptive analyses for the scale and provides further

evidence for the homogeneity of the scale. Table 3 also

includes the mean responses of each item on the SBCA

scale. From this table it is clear that items 3 (M = 2.8;

SD = 1.55), 4 (M = 2.99; SD = 1.48) and 11 (M = 2.98;

SD = 1.56) were endorsed to a higher extent than the other

items on the scale. These items assess not being able to

attend clinic appointments due to the amount of time spent

travelling to the clinic, the fear of being identified as HIV

positive by community members, and having to wait for

several hours to receive clinical attention due to the over-

crowded nature of the clinic.

Structural Barriers to Medication-taking (SBMT)

On the first iteration of the analysis, an inspection of the

correlation matrix revealed a high correlation (r [ 0.80)

between two items. The redundant item was deleted and

inspection of the correlation matrix showed no high

Table 2 Factor loadings of Schmid–Leiman solution for the SBCA

Item Structural barriers

to clinic attendance

Primary

1

Primary

2

Primary

3

1 0.67 -0.04 -0.63 0.07

2 0.66 -0.03 -0.62 0.06

3 0.68 0.18 -0.51 -0.16

4 0.6 0.44 0.01 -0.08

5 0.74 0.38 0.03 0.2

6 0.73 0.22 -0.03 0.38

7 0.63 -0.01 -0.02 0.67

8 0.62 0.27 -0.03 0.17

9 0.72 0.4 -0.03 0.06

10 0.71 0.34 -0.18 -0.02

11 0.65 0.46 0.03 -0.04

12 0.65 0.03 -0.03 0.62

% Variance

explained

by extracted

factors

63.2 11.5 12.7 12.7

All factor loadings above 0.4 are in bold

Table 3 Item-by-item descriptive analyses for the SBCA

Item Description Corrected item-total

correlation (r)**

a-

iida
M SD

1 I do not attend my clinic appointments because the clinic is too far from the bus stop/taxi

rank

0.55 0.88 2.6 1.52

2 I do not attend my clinic appointments because transport to the clinic is too expensive 0.56 0.88 2.34 1.48

3 I do not attend my clinic appointments because it takes too much time to travel to and from

the clinic

0.61 0.88 2.8 1.55

4 I do not attend my clinic appointments because I do not want to be identified as HIV

positive

0.58 0.88 2.99 1.48

5 I do not attend my clinic appointments because the staff at the clinic is rude to me 0.69 0.88 2.27 1.3

6 I do not attend my clinic appointments because the staff at the clinic is impatient towards

me

0.65 0.88 2.34 1.31

7 I do not attend my clinic appointments because there is no privacy at the clinic when I meet

with the nurse

0.49 0.89 2.59 1.49

8 I do not attend my clinic appointments because I cannot get time off work to do so 0.56 0.88 2.19 1.33

9 I do not attend my clinic appointments because I have to wait too long to see the doctor,

nurse, or pharmacist

0.68 0.88 2.75 1.42

10 I do not attend my clinic appointments because I feel unsafe walking to and from the clinic 0.66 0.88 2.59 1.48

11 I do not attend my clinic appointments because the clinic is too crowded 0.63 0.88 2.98 1.56

12 I do not attend clinic appointments because there is no place where I can speak to a nurse

or counsellor without being heard by other people

0.53 0.89 2.41 1.46

** p \ 0.01
a Cronbach’s alpha if item deleted
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correlations with a satisfactory determinant (0.002) [36].

However the pattern matrix revealed that one item did not

load onto either of the two factors extracted from the EFA.

This item (‘‘I have difficulty obtaining my ART pills

because the clinic is often out of stock of pills’’) was

subsequently removed. The EFA was then performed

again. The KMO statistic was 0.86, which indicated that

FA was a suitable analysis for the data. Bartlett’s Test of

Sphericity indicated that the correlation matrix was sig-

nificantly different from the identity matrix (p \ 0.01).

Primary Factor Structure Three primary factors were

extracted based on the scree plot and eigenvalues [1 [37],

which accounted for 64.03 % of the total variance

explained. The pattern matrix correlations between these

factors then formed part of the higher order FA to identify a

higher order factor.

Higher Order Factor Structure A hierarchical transfor-

mation [34] was performed to identify whether the items

loaded strongly onto the higher order factor. As can be seen

from Table 4 below, the items indeed loaded saliently onto

a higher order factor, which was named structural barriers

to Medication-Taking. Thus, although three primary fac-

tors were identified, the results in Table 4 show that

57.7 % of the variance was explained by the higher order

factor, which is proportionally greater than the variance

explained by the primary factors. On the basis of these

results, it may therefore be concluded that the SBMT can

be treated as a unidimensional scale, which validates the

calculation of a total score. A maximum score of 65 and a

minimum score of 12 may be obtained on the SBMT. The

mean score for this scale was 32.39, suggesting that, on

average, a number of patients who completed the scale

experienced structural barriers to medication-taking as

salient ‘‘some of the time’’.

The SBMT scale showed highly satisfactory internal

consistency reliability (a = 0.87). Table 5 below shows the

item-by-item descriptive analyses for the scale and provides

further evidence for the homogeneity of the scale. Table 5

displays the mean responses of each item on the SBMT

scale. It is apparent that items 1 (M = 3.18; SD = 1.30), 2

(M = 3.49; SD = 1.37), 3 (M = 3.03; SD = 1.36) and 11

(M = 3.09; SD = 1.38) were endorsed to a higher extent

than the other items on the scale. These items refer to food

insecurity, side effects of the pills, and stigma.

We found a modest correlation (shown in Table 6)

between the SBCA and SBMT scales (r = 0.327,

p \ 0.01), suggesting that barriers to medication-taking

were somewhat related to barriers to clinic attendance.

Discussion

To our knowledge this is the first study to focus on iden-

tifying the underlying factor structure of scales to assess

structural barriers to adherence to ART in terms of clinic

attendance and medication-taking. Furthermore, the

incorporation of qualitative data gathered from in-depth

interviews (phase 1) with key stakeholders (patients,

healthcare workers and PAs) presented a unique platform

on which to build on the limited literature in this area.

The main objective of this study was to construct two

measures to determine the extent to which ART users

experienced structural barriers to clinic attendance and

medication-taking as salient and to determine the factor

structure for each measure. The results indicated that both

scales have excellent internal consistency. Following prin-

cipal-components exploratory FA, it appeared that a factor

solution of three factors for the SBCA and three factors for

the SBMT provided the best overall fit for the items

included in the scales. However, following a higher order

FA [34], it was clear that the responses to the items included

in each of the scales were dominated by a higher order or

general factor, indicating unidimensionality. This finding

suggests that a single higher order factor drives the per-

formance of the items on the scale, which in turn justifies

the calculation of a total score for each of the scales [35].

Structural Barriers to Clinic Attendance

A total of 12 items loaded strongly onto the factor struc-

tural barriers to clinic attendance. Three of these items

Table 4 Factor loadings of Schmid–Leiman solution for the SBMT

Item Structural barriers

to medication-taking

Primary

1

Primary

2

Primary

3

1 0.54 0.62 -0.11 -0.01

2 0.61 0.58 -0.03 0.01

3 0.69 0.34 0.08 0.23

4 0.76 0.37 0.31 0.04

5 0.64 0.08 0.40 0.14

6 0.70 0.32 0.36 -0.01

7 0.46 -0.12 0.62 -0.06

8 0.76 0.19 0.41 0.12

9 0.68 0.21 0.41 0.02

10 0.52 -0.11 0.63 -0.01

11 0.62 0.54 0.06 -0.03

12 0.48 -0.15 0.06 0.56

13 0.56 0.12 -0.08 0.50

% Variance

explained

by extracted

factors

57.7 17.3 17.5 7.5

All factor loadings above 0.4 are in bold
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pertain to the transport difficulties experienced by patients

when attending their clinic appointments. The nine other

items relate to the patients’ experiences at the clinic itself

in relation to the patient-provider relationship, waiting

times, and overcrowding at the clinics, as well as a fear of

being identified as HIV positive by others. As can be seen

from Table 3, items 3 (‘‘I do not attend my clinic

appointments because it takes too much time to travel to

and from the clinic’’), 4 (‘‘I do not attend my clinic

appointments because I do not want to be identified as HIV

positive)’’ and 11 (‘‘I do not attend my clinic appointments

because the clinic is too crowded)’’ were the most highly

endorsed by a number of participants in this sample sug-

gesting that issues of travelling to the clinic, stigma and

overcrowding at the clinic posed as salient structural

barriers to clinic attendance. These findings relate to other

studies that have reported on barriers to clinic attendance.

For example, several authors have reported that travelling

long distances on a frequent basis acts as a barrier to clinic

attendance [7, 13, 23, 24, 38, 39]. Given the location of the

study, most participants resided in a resource-constrained

environment characterised by inadequate roads, a lack of

sufficient public transport and under-resourced public

facilities which were likely to influence their clinic atten-

dance. On the other hand, Falagas et al. [40] systematically

reviewed 17 studies (nine longitudinal studies and eight

cross-sectional studies) on the association between socio-

economic status and adherence to ART. These authors

found that only two out of the eight cross-sectional studies

identified a low socioeconomic status as a predictor of non-

adherence, suggesting a variable relationship between SES

and adherence. Indeed, Nguyen et al. [41] has marshalled

the concept of therapeutic citizenship to describe the way

in which people living with HIV appropriate their treat-

ment at times when they need to negotiate social needs and

cultural norms in the face of limited financial support i.e.

negotiate these at times conflicting moral economies. It is

likely that the association between poverty and adherence

may vary depending on specific circumstances that char-

acterise community life where ART users reside.

Furthermore, several authors have reported on the extent

to which stigma poses as a barrier to clinic attendance. For

example, Coetzee et al. [13] reported that several patients in

their sample stated that they sought health services for HIV

outside of their neighbourhoods out of fear of being

Table 5 Item-by-item descriptive analyses for the SBMT

Item Description Corrected item-total

correlation (r) **

a-

iida
M SD

1 I have difficulty taking my ART pills because I do not always have food with which to

take them

0.51 0.86 3.18 1.30

2 Taking my ART pills when I do not have food to eat makes me feel ill 0.57 0.86 3.40 1.37

3 I do not take my pills if I have to take it in front of others 0.58 0.86 3.03 1.36

4 I do not take my ART pills because I do not have a way to remind me to take them 0.73 0.85 2.51 1.27

5 I do not take my ART pills because I do not want my employer to know I use them 0.56 0.86 2.56 1.43

6 I forget to take my ART pills 0.68 0.85 2.33 1.25

7 I do not take my ART pills because the church pastor has told me not to 0.43 0.87 1.73 1.21

8 When I drink alcohol I forget to take my ART pills 0.70 0.85 2.55 1.49

9 I do not take my ART pills because I do not have someone to remind me to do so 0.64 0.85 2.26 1.19

10 I do not take my ART pills because traditional healing works better for me 0.49 0.86 1.71 1.19

11 I do not take my ART pills because I cannot afford the food I need to eat when I take

them

0.59 0.86 3.09 1.38

12 I do not take my ART pills in case my CD4 count increases and I may no longer qualify

for a disability grant

0.26 0.88 1.62 1.57

13 I do not take my pills because I do not like taking them in front of my family 0.35 0.87 2.42 1.30

** p \ 0.01
a Cronbach’s alpha if item deleted

Table 6 Correlations between the total scores of each scale

Scale SBCA SBMT

SBCA

Pearson correlation 1 .327*

Sig. (2-tailed) 0

N 291 291

SBMT

Pearson correlation .327* 1

Sig. (2-tailed) 0

N 291 291

* Correlation is significant at the 0.01 level (2-tailed)
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identified as HIV positive. In their study on perceived HIV-

related stigma and disclosure following an HIV positive

diagnosis, Derlega et al. [29] found that persons with an

HIV diagnosis feared being identified as such as they

believed it would lead to rejection by community members

and threats to the security of family members or partners.

Rintamaki et al’s [42] model of stigma concerns argues that

perceptions of others’ attitudes towards HIV may produce

anxiety in the ART user, precipitating dilemmas in which

the importance of adherence to clinic attendance is weighed

against others potentially learning about their status.

In accordance with our findings, several other authors

have reported overcrowding at public health care facilities

as a barrier to clinic attendance [3, 13, 15, 43]. The num-

bers of patients seeking ART at South African public

health care clinics has increased dramatically since the

national rollout in 2004 with almost 1.79 million patients

currently enrolled [44]. With large numbers of patients

seeking ART services at public healthcare facilities [45],

patients have been forced to spend many hours waiting for

a consultation. In the context of unemployment some

patients are reluctant to forgo a day’s wage and spend such

long hours at the clinics [13, 14].

Patients typically had little control over the above

mentioned barriers. Therefore, it is possible that patients

who succeeded in attending clinic appointments were

motivated to negotiate and overcome these barriers despite

the expected inconveniences.

Structural Barriers to Medication-taking

Thirteen items loaded strongly onto the factor structural

barriers to medication-taking. The items assessed barriers

such as requiring the necessary foods with which to take the

pills, having no access to reminders to take their medication,

not wishing to take pills in front of others, and being dis-

couraged to adhere to medication by church leaders. As with

the previous scale, decisions to either adhere to or forgo

medication-taking may be based on many factors such as

personal experience, available information, the experience

of others, and beliefs about the effectiveness of the medi-

cation itself [46]. According to Remien et al. [46] medica-

tion-taking behaviour is affected by emotional, behavioural,

and cognitive factors and is not a one-dimensional or static

behaviour. Therefore, depending on the circumstances in

which an individual finds him or herself, adherence levels

may vary depending on circumstances at different points in

the person’s life. Remien et al. refer to the impact of indi-

vidual characteristics of a patient that are likely to affect

medication-taking behaviour and thus describe it as multi-

dimensional. Medication-taking behaviour should not be

confused with our scale that measures structural barriers to

medication-taking as one-dimensional.

Means of descriptive statistics of the items (as can be

seen from Table 5) showed that items 1 (I have difficulty

taking my ART pills because I do not always have food

with which to take them), 2 (Taking my ART pills when I

do not have food to eat makes me feel ill), 3 (I do not take

my pills if I have to take it in front of others), and 11 (I do

not take my ART pills because I cannot afford the food I

need to eat when I take them) were most strongly endorsed

by the sample. These findings are similar to those of pre-

vious findings. For example, items 1 and 2 relate to food

insecurity, a major consequence of poverty, and thus a

defining feature of resource-constrained environments [27,

47]. Qualitative research among African samples has

indicated that ART users are reluctant to take their medi-

cations when no food is available due to unpleasant side

effects such as headaches, stomach pain, dizziness, shivers

or tremors, loss of energy, fainting, sweating, and rapid

heartbeat [13, 27]. ART is known to reduce nutrient

absorption and patients therefore require foods that are rich

in nutritional value [27]. When assessed at 6 and 12 month

intervals, patients enrolled on an HIV-program at a clinic

in Haiti who had access to food showed improved adher-

ence to clinic appointments [48]. However, patients living

in resource-constrained settings may not often have the

finances to acquire even basic foods. As shown by Weiser

et al ART users in their study considered skipping doses or

not commencing treatment at all if they were unable to

afford sufficient nutritious food.

The item ‘‘I do not take my pills if I have to take it in

front of others’’ was endorsed by the majority of the

sample, indicating concerns with being identified as HIV

positive. The item ‘‘I do not take my ART pills in case my

CD4 count increases and I may no longer qualify for a

disability grant’’ had the lowest mean (M = 1.62) of all the

items. Despite the fact that this barrier was cited by PAs in

a qualitative study by Coetzee et al. [13] and has been

addressed by other authors, it did not emerge as a major

barrier to adherence among the sample.

Limitations of the Study

The present study is characterised by a few limitations.

First, despite the utility of the data we obtained, a limita-

tion of the study was that the instruments were not trans-

lated into Xhosa, thus limiting first language Xhosa ART

users from completing the scales in their mother tongue.

We therefore acknowledge that to some extent, the com-

prehension of items may have been limited. However,

ANOVA yielded non-significant differences between par-

ticipants who completed the questionnaires in their mother

tongue and those who did not. Second, recruitment of the

sample was conducted with the assistance of PAs, which
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may have led to sample bias. Serious defaulters, for whom

the barriers may have been highly salient, would not have

been recruited by this method as they may not have even

have had a relationship with a PA. Future research may

utilise an alternative method of sampling as a comparison.

Third, the number of items in each of the questionnaire

packages may have led to respondent fatigue, resulting in

either incomplete questionnaires or uniform response sets,

evident in some of the completed questionnaires. Fourth,

PAs assisted some patients in completing the instruments,

thus raising the possibility that the results may have been

influenced by social desirability. Finally, participants were

not given a time frame on which to base their behaviour,

for example, asking them to base their responses on their

adherence in the last month. Such a time dimension may

have provided a clearer picture about the time specificity of

the barriers endorsed.

Conclusion

This research is among the first to identify and assess

structural barriers to adherence in a resource-constrained

context. It represents the beginning of an approach to

quantify the salience of such barriers for individual

patients. Future research may determine the utility of the

two scales in identifying ART users at risk of defaulting on

their treatment with a view to intervening early so as to

assist them in negotiating or overcoming structural barriers.
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