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Abstract The objective was to investigate the relationships among health beliefs, attitudes, and

zidovudine compliance in individuals with HIV infection. A survey was administered to 52

individuals with HIV infection. The survey items, which re¯ ected concerns expressed about zi-

dovudine, were generated based on barriers to and bene ® ts of zidovudine and the perceived

susceptibility to and perceived severity of HIV as described by the health belief model (HBM). These

items were expressed as attitudes and beliefs. Items were subjected to factor analysis, and survey results

were correlated with laboratory data to predict adherence to their prescribed medication-taking

regimen. Data indicated that 42.3% of the subjects were compliant with zidovudine. Factor analysis

identi® ed four dimensions: problems taking and scepticism about zidovudine; degree of concern about

HIV; perceived severity of HIV; and physical barriers to taking zidovudine. Logistic regression

analysis (forward conditional entry) identi® ed those who were having problems taking zidovudine

and who were sceptical about its effectiveness, and ethnicity as signi ® cant independent predictors of

compliance, correctly classifying 75% of cases (p , 0.01). The fact that subjects who have problems

taking zidovudine or are sceptical about the value of zidovudine are less compliant, and that this

dimension is a signi ® cant predictor of compliance, suggests that non-compliance is related to attitudes

and beliefs about zidovudine. This is consistent with the HBM, which holds that the balance between

barriers and bene® ts of a health-related behaviour are signi ® cant determinants of outcome.

Introduction

Treatment is a major issue for HIV-infected patients. The constant stream of reports about

new therapies keeps raising the hope of a cure before the public. Popular media often cover

HIV/AIDS in a sensational manner: stories on treatment, for example, may exaggerate the

bene® ts or side effects of investigational and approved agents, such as zidovudine. Some

patients are quite knowledgeable about treatments. For others, their own uncertainty and

confusion about what to expect from treatment compounds the stress they experience (Baker

& Muma, 1991) and in some cases may lead to decreased medication adherence.

To date there is limited research that describes the dimensions associated with zi-

dovudine adherence in individuals with HIV infection. The available information is mostly
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anecdotal with only a limited number of published reports (Broers et al., 1994; Samet et al., 
1992; Samuels et al., 1990). However, these reports are non-theory based and provide little 
information on the dimensions associated with zidovudine adherence or nonadherence. The 
three studies cited report compliance rates between 67% and 88% . These numbers are not 
consistent with the general compliance literature which report a 40% ±  75% compliance ratio 
(Becker & Maiman, 1980; Gillum & Barsky, 1974; Friedman & DiMatteo, 1989; Sackett & 
Snow, 1979). Additionally, these rates are inconsistent with anecdotal compliance data, 
which has been as low as 40%. Because of these inconsistencies, we designed a cross-sec-

tional study to determine the level of zidovudine compliance among individuals with HIV 
infection. W e also attempted to ascertain the attitudes and beliefs regarding zidovudine and 
their relation to adherence behaviour.

Since few studies have investigated the issue of zidovudine compliance, a small number 
of dimensions have been identi®  ed to explain compliance. The study by Samet et al. (1992), 
however, identi®  ed that compliance was associated with the belief that zidovudine prolonged 
life. Broers’  s (1994) study identi ®  ed substance abuse, unstable housing, and concurrent 
psychiatric problems as contributors to noncompliance.

Many other reasons have been proposed by clinicians and patients to explain zidovudine 
nonadherence, including the high cost of anti-HIV m edication, the toxicities associated with 
the drug, the patients’  perceived susceptibility, severity, and denial of their disease, mislead-

ing information from the media that m ay cause discontinuation of the medication, and 
minimal or incorrect education on taking the medication (Baker & Muma, 1991). Other 
factors that may affect compliance include new HIV therapy guidelines announced by the US 
National Institutes of Allergy and Infectious Diseases (NIAID), which supports different 
approaches from previous guidelines. Additionally, the results of the Concorde trial, which 
reported that there was no signi®  cant bene®  t from the imm ediate use of zidovudine com-

pared with deferred therapy in symptom -free individuals in terms of survival or disease 
progression, irrespective of their initial CD4 count (Concorde, 1994; Aboulker & Swart, 
1993), is also likely to in¯  uence the way individuals take zidovudine.

In non HIV-infected patient populations, various sources report that approximately 
25%±  60% of patients do not co-operate with their prescribed medication regimens (Becker 
& Maiman, 1980; Gillum & Barsky, 1974; Friedman & DiMatteo, 1989; Sackett & Snow, 
1979), especially when lifestyle changes are required, as with zidovudine. Documented 
explanations for a lack of co-operation with therapeutic regimens in general have included 
personality characteristics, patients’  health beliefs, anxiety toward taking medication, en-

vironmental and situational barriers, complex medical regimens, and an inadequate clinician-

patient relationship (DiMatteo & Friedman, 1982). Whether these same factors are related 
to zidovudine is unclear.

Most of the medication adherence literature centres around illnesses that tend to be 
more chronic in nature and not immediately life threatening, such as hypertension and 
diabetes mellitus. HIV infection is a more serious illness, although treatment with zidovudine 
and other medications may prolong and increase the quality of life. Some experts feel that 
HIV, treated with zidovudine and other drugs, could becom e a manageable disease by the 
end of this decade. Another aspect of the HIV infection, in the early stages of the disease, is 
that there may be no symptoms experienced by the patient and the consequences of 
terminating treatment are delayed (Grif®  th, 1990). Hence, some patients may feel good and 
discontinue zidovudine despite its bene®  ts.

DiMatteo (1991) points out that serious illness and injury threaten virtually every aspect 
of an individual’  s life. Life with a serious illness or injury can be unpredictable and at times 
can seem to make little sense. It can be ®  lled with threats to self image and loss of self esteem,

 



of freedom, of day-to-day activities, of feelings of physical comfort, and of the possibilities of

the future, all of which may cause medication noncompliance.

Dif® cult medical regimens, despite their promise of another chance at life and health,

can present a major source of stress to a patient (DiMatteo, 1991). Cancer and HIV

treatment are good examples. Presently, for patients infected with HIV and moderately

immunocompromised, the initial recommended dosage of zidovudine is given 3± 5 times a

day. Those who are symptomatic may occasionally take more, possibly in the middle of the

night. Additionally, patients who take zidovudine are required to be monitored for myelosup-

pressive effects, due to the drug, including the development of anaemia. This requires regular

clinic visits, at least every two months, sometimes more. Clinic visits usually mean patients

will be around other patients, often those who are gravely ill, which can be depressing

(DiMatteo, 1991) and a reminder of their future outcome. Furthermore, treatments for some

serious illnesses and injuries can call forth a host of dysphoric emotions, such as fear, anger,

and confusion (DiMatteo, 1991) which may also contribute to noncompliance.

The health belief model (HBM) was selected for use in this study to aid in the prediction

of zidovudine compliance. Since its ® rst use, many investigators have used the model’ s

components and generally found it to provide demonstrable explanatory and predictive

values with regard to patient compliance (Becker et al., 1977; Janz & Becker, 1984). Findings

from these studies con ® rm that people appear to comply with regimens under a very speci® c

set of conditions (Kelly et al., 1987). In the present study, components of the HBM were

used to assess individual beliefs and attitudes toward medication-taking behaviour. In

general, it is now believed that individuals will take action to ward off, to screen for, or to

control ill-health conditions if they regard themselves as susceptible to the condition, if they

believe it to have potentially serious consequences, if they believe that a course of action

available to them would be bene® cial in reducing either their susceptibility to or the severity

of the condition, and if they believe that the anticipated barriers to taking the action are

outweighed by its bene® ts (Rosenstock, 1990). Finally, an individual must experience some

internal/external motivation or `cue’ to perform a speci® c health behaviour.

The purpose of this research is to determine:

1. the level of zidovudine compliance among individuals with HIV infection;

2. the attitudes and beliefs regarding zidovudine and their relation to adherence behav-

iour among individuals with HIV infection.

Methods

Design

This preliminary cross-sectional study investigated the health beliefs, attitudes, and compli-

ance of taking zidovudine. Items which re¯ ected concerns expressed about zidovudine were

generated based on the barriers to and bene® ts of zidovudine and the perceived susceptibility

to and perceived severity of HIV as described by the HBM. Items were expressed as attitudes

and beliefs, and used to predict compliance. The research was conducted at The University

of Texas Medical Branch, Galveston, between April and July, 1993.

Subjects

Sixty-six adults with HIV infection and taking zidovudine were asked to complete a survey at

a routine clinic visit. Of those 66 surveyed, eight refused and six incompletely ® lled-out the

survey. Fifty-two subjects were determined to have complete data sets and included in the

 



Table 1. Demograph ic and clinica l characteri stics

%

Characteristic (n 5 52)

Age

, 26 7.7

26± 30 28.8

31± 35 25.0

36± 40 13.5

41± 45 13.5

. 45 11.5

Gender

Male 82.7

Female 17.3

Ethnicity

African American 26.9

Hispanic 3.8

W hite 67.3

American Indian/Alaskan Native 2.0

Education

1 ± 12 years 17.3

High school diploma 26.9

Trade school 5.8

Some college 34.6

College degree 15.4

Marital status

Divorced/separated 15.4

Living with lover/married 30.8

Single 48.0

W idow/widower 5.8

HIV acquisition

Male sex partner 61.5

Injecting drug user (IDU) 7.7

Male sex partner/IDU 11.5

Transfusion recipient 7.7

Female sex partner/transfusion recipient 1.9

Male sex partner/female sex partner/IDU 1.9

Unknown 7.8

Diagnosis

CDC group A1 (CD4 cells . 500/mm3) 3.8

CDC group A2 (CD4 cells 200 ± 500/mm
3
) 44.2

CDC group B1 (CD4 cells . 500/mm3) 5.8

CDC group B2 (CD4 cells 200 ± 500/mm
3
) 46.2

® nal multivariate analysis. Eighty-one per cent of the study subjects were between the ages

of 26 and 45, 83% were male and 67% were Caucasian. Fifty per cent had some college

education or college degree. Forty-four per cent of the sample were classi® ed in the US

Centers for Disease Control and Prevention HIV Classi® cation (CDC, 1992) Group A2

(asymptomatic and CD4 cell levels between 200 and 500/mm 3) and 46% in Group B2

(symptomatic and CD4 cell levels between 200 and 500/mm 3). Only patients with mild

symptoms of HIV disease were enrolled into the study, and no patients that met the CDC

criteria for AIDS were included. Further, subjects on other antiretroviral agents, such as

zalcitabine, were not included in the study. Sixty-two per cent reported acquiring HIV from

 



a male sex partner. A more complete picture of the demographic and clinical characteristics

is displayed in Table 1.

Measurement

Compliance was de® ned to include those who took zidovudine 100 mg every 4 hours while

awake over the last month, or a different regimen (i.e. 100± 200 mg three times a day) if

instructed to do so by their health care provider. In addition, the subject’ s mean corpuscular

volume (MCV) of erythrocytes had to be more than 100 ¯ , which is the case when zidovudine

is consistently taken. If a subject reported being compliant and their MCV level was greater

than 100 ¯ , they were recorded as compliant. The participants were also asked to rate on a

® ve-point Likert scale (de® ned at the poles by the words `strongly agree’ and `strongly

disagree’ ) their beliefs and attitudes regarding zidovudine and HIV.

Data analysis

The 22 HBM items comprising the attitudes and beliefs about zidovudine were subject to

factor analysis (principal component analysis followed by varimax rotation), and four factors

extracted (Table 2). These factors were scored by simple summation to form four scales,

Cronbach’ s coef® cient alpha computed for each scale, and factor intercorrelations calculated

using Pearson product-moment correlation coef® cients. Logistic regression, using SPSS 5.0

software, was carried out using compliance as the dichotomous dependent variable and the

four factor scales, age, gender, ethnicity, CDC group, marital status, education and HIV

acquisition category as independent variables. Univariate analysis of these variables was also

carried out using chi-squared tests with Yates correction for discontinuity.

Results

The data indicated that 42.3% of the subjects were compliant as measured by the combi-

nation of dosage and regimen, health care provider instructions, and MCV result. Results of

the factor analysis (Table 2) indicated that four dimensions accounted for 51.8% of variance

in attitudes and beliefs about HIV and taking zidovudine. These dimensions measured:

problems taking and scepticism about zidovudine; degree of concern about HIV disease;

perceived severity of HIV disease; and physical barriers to taking zidovudine. Analysis

of these factor scales by compliance on t-test showed a signi® cant result for Factor 1

(t 5 2 2.37, df 5 54, p 5 0.02) but not on the remaining three factors (Factor 2, t 5 0.70,

df 5 47, p 5 0.49; Factor 3, t 5 0.22, df 5 54, p 5 0.82; Factor 4, t 5 2 0.81, df 5 53,

p 5 0.42). Factor intercorrelations were: Factor 1 with Factor 2 ( 2 0.02); with Factor 3

(0.03) and with Factor 4 (0.15). Factor 2 correlated with Factor 3 ( 2 0.19) and Factor 4

(0.14); and Factor 3 correlated with Factor 4 (0.02) (all ns). Compliance varied signi® cantly

by ethnicity ( c 2 5 11.34, df 5 3, p 5 0.01) with African-American subjects having a lower level

of compliance. Logistic regression analysis (forward conditional entry) results indicate that

Factor 1 (problems taking and scepticism about zidovudine) and ethnicity were signi® cant

independent predictors of compliance, correctly classifying 75% of cases (Table 3).

Additional analyses to determine the variables associated with ethnicity, comparing

African-American and Caucasian subjects, indicated that Factor 4 (Physical barriers)

signi® cantly discriminated the two groups (t 5 2.3, df 5 25, p 5 0.03), with African-Ameri-

cans scoring higher (i.e. African-Americans perceived greater barriers to taking medication).

 



Table 2. Factor structure of attitudes and beliefs about AZT treatment

Loading

Factor 1Ð Problems taking and scepticism about AZT

Item

11. I worry that taking AZT will cause side effects 0.73

19. I do not take AZT because I do not believe it works 0.68

12. Often the side effects from AZT are worse than the illness , HIV 0.66

13. Often remembering to take AZT is more trouble than it is worth 0.62

15. Reports that I hear about AZT in the news or popular magazines make me believe that it is not 0.60

a good drug

9. I do not let having HIV interfere with my life 2 0.59

18. I am unable to tolerate the side effects of AZT 0.57

20. Taking AZT is an effective way for me to prevent AIDS from developing 2 0.57

6. I get sick more easily than other people with HIV 0.53

[20.8% of variance: alpha 5 0.81]

Factor 2Ð Degree of concern about HIV disease

Item

8. When I get sick, I just keep going as usual 0.66

10. I do not take AZT because I am depressed and/or anxious about my illness , HIV 0.64

7. I am concerned about the possibility of becoming seriously ill 2 0.53

17. I do not take AZT because it reminds me of my illness 0.52

4. My current infection with HIV interferes a great deal with my normal activities 2 0.48

14. I am unable to take AZT because it is too expensive 0.47

[14.8% of variance:alpha 5 0.59]

Factor 3Ð Perceived severity of HIV disease

Item

1. My current infection with HIV will lead to serious long-term health problems 0.82

5. I will become very sick as a result of my infection with HIV 0.77

3. Compared to other illnesses, HIV infection is not serious 2 0.68

2. Whenever I get sick it seems to be serious 0.48

[8.6% of variance:alpha 5 0.72]

Factor 4Ð Physical barrier s to taking zidovudine

Item

21. Having the HIV infection is less tolerable for me when I take AZT 0.78

22. I do not take AZT because I am too sick 0.73

16. I am not sure how I should take AZT 0.49

[7.5% of variance:alpha 5 0.60]

Discussion

These data must be interpreted with the caveat that they are based on a small sample, that

this is a pilot study, and bearing in mind the possible biases inherent in the de® nition of

compliance. The results may also be in¯ uenced by the number of variables versus the sample

size. However, similar results were found using a smaller number of variables (not reported

here). Further, the refusal rate (12%) may have biased the data, as those refusing were

probably less likely to be compliant. Additionally, several announcements in the popular and

scienti ® c media including new HIV therapy guidelines from the US NIAID and results of the

Concorde Study, occurred about the same time this study was conducted.

A major drawback of the study is that individuals with advanced disease, such as those

with AIDS, were not included. The rationale for exclusion was that these patients may have

had well established heath beliefs regarding HIV and zidovudine, which could have biased

 



Table 3. Logistic regression on Zidovudine adherence

Variables B S.E. df 2 2 Log LR Sig.

Factor 1 Ð Problems taking 0.25 0.10 1 7.32 0.007

and scepticism about AZT

Ethnicity 3 14.00 0.003

American Indian/Alaskan 6.98 46.41 1

African American 2.29 18.13 1

Hispanic 2 9.47 33.58 1

Constant 2 6.40 18.34 1

[Predicted 75% of compliance, p , 0.01]

the results. Unfortunately, subjects included in the study had early stage HIV and CD4 cell

counts above 200, which comprise a group that may not be prescribed zidovudine today, thus

limiting the applicability of the study. Nevertheless, potential modi® able factors associated

with noncompliance have been identi ® ed and it may be that results of this study would apply

to individuals with more advanced disease, but this is speculation only.

Another possible problem, in the study design, is the method used to verify compliance.

An MCV level was obtained for this purpose on each subject. W hile this is an objective

measurement used to measure compliance, it is not a sensitive way of estimating compliance.

As Broers (1994) points out, analysing blood samples for zidovudine levels is more accurate.

However, in this study, the cost of such tests made it prohibitive.

Factor analysis, of the instrument, indicated that there are four discrete dimensions of

attitudes and beliefs about zidovudine, one of which predicted compliance, and that these

dimensions are essentially uncorrelated. The reliabilities, as measured by alpha coef® cient of

these scales, are substantial for a new scale and may have utility in the measurement of

compliance to zidovudine in other contexts. The fact that subjects who have problems taking

zidovudine or are sceptical about the value of zidovudine are less compliant, and that this

dimension is a signi® cant predictor of compliance, suggests that non-compliance is related

primarily to attitudes and beliefs about zidovudine. This is consistent with the HBM, which

holds that the balance between barriers and bene® ts of a health-related behaviour are

signi® cant determinants of outcome. However, these ® ndings are very different from the

previously cited studies (Broers et al., 1994; Samet et al., 1992; Samuels et al., 1990).

It is of interest to note that in the case of zidovudine, the perceived severity of the

disease, which the HBM also holds as a predictor, is not signi® cant in this population. This

supports Rimer’ s (1990) argument that the concept of severity may have low utility when

applied to severe illnesses such as HIV.

One possible explanation for the association of ethnicity with compliance was the

differentiation of African-American and Caucasian subjects on Factor 4 (Physical barriers).

These data suggest that for African-Americans being too sick, being unsure about how to take

zidovudine, and the infection being less tolerable when taking zidovudine, may be related to

compliance. Further investigation of this ® nding should examine other co-factors, such as

socioeconomic status, language and culture before any conclusions are drawn.

An important reason for the ® ndings of this study lies in the use of a multivariate analytic

approach rather than exclusive reliance upon bivariate analyses as has been the case in most

previous studies of compliance (Kelly et al., 1987). The ® ndings also suggest potential

directions for more effective management of noncompliant behaviour. When evaluating the

speci ® c items in Factor 1 (Table 2), which together as a group are signi® cant predictors of

 



compliance, it is apparent that there may be methods to intervene in similar groups of

individuals further to improve adherence. According to Kelly et al. (1987), the health care

provider’  s ®  rst step should be to seek awareness of patients’  health beliefs, and to communi-

cate his or her concern in an accepting, non-judgem ental manner (Wright, 1993). Factor 1

items, as a group, detected problems taking zidovudine, including the side effects associated

with the drug, the dif®  cult dosing schedule, and its effect on HIV-infection. The remaining

items detect scepticism about zidovudine. All of these variables have the potential to be

altered by intervention in the clinical setting. Providers may be able to discuss and in¯  uence

compliance behaviours more effectively among HIV-infected patients by taking these health

beliefs into consideration when educating them about zidovudine. Factors outside the

patient-provider relationship, such as the media, also seem to in¯  uence compliance by

causing scepticism about zidovudine and how it works. This and the other item s within

Factor 1 should be further evaluated, as well as other factors that were not predictive of

compliance.

This study used components of the HBM to evaluate compliance among individuals

with early HIV infection. The results indicate that certain health beliefs (barriers and

bene®  ts) about zidovudine medication-taking behaviour are predictive of compliance and,

with ethnicity, explained a signi®  cant proportion of the variance in patient compliance

behaviour. The end product is to identify important mutable beliefs, intentions and attitudes

(Rimer, 1990) regarding zidovudine medication-taking behaviour for subsequent use in

behavioural interventions.
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