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Abstract 
 
 

Diary cards: Preliminary evaluation of an intervention tool for improving 

adherence to antiretroviral therapy and TB preventive therapy in people living with 

HIV/AIDS 

 
 
Background:   Adherence to prescribed medications is a central feature of good clinical 

HIV care and a key factor in determining the effectiveness of treatment.  This is 

especially true for HIV-infected patients, on antiretroviral treatment (ART), where 

adherence is strongly associated with survival.  HIV-associated tuberculosis (TB) is a 

major and increasing health problem, especially in sub-Saharan Africa.  Clinical trials 

have demonstrated a benefit of isoniazid preventive therapy (IPT) in preventing TB 

among HIV-infected persons, and its use among these patients is recommended.  Nearly 

perfect compliance seems to be indispensable to obtain the maximum benefit from highly 

active antiretroviral treatment (HAART) and prophylactic medications.  Accurately 

assessing non-adherence is a necessary first step towards improving adherence to 

HAART and IPT.  The introduction of diary cards is being considered, in our setting, as a 

measure of adherence and as a tool to improve adherence among HIV-infected 

individuals receiving ART or IPT.  Aims:   This was a preliminary study to evaluate the 

effectiveness of diary cards as intervention tool for promoting adherence to antiretroviral 

and prophylactic TB therapy in people living with HIV/AIDS, to evaluate the diary card 

as a tool to measure adherence and to evaluate the feasibility and acceptability of diary 

cards.  Objectives:  To compare adherence to IPT/ART among patients taking self-

administered therapy with the same patients while using diary cards; to compare 

adherence to IPT/ART as measured by diary cards with adherence measured by other 

methods and assessing diary cards as a measurement tool and the feasibility and 
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acceptability thereof.   Methods:  A before-after experimental study, where diary cards 

have been introduced to patients on IPT and/or ART.  Results:   A total of 126 persons 

were recruited into the study and 67.5% (85/126) were followed-up until completion of 

the study.  These participants’ data, of which five people were taking both IPT and ART, 

were then analysed.  When comparing the adherence measured by self-reported 

adherence before and after the introduction of the diary card, the diary cards did not show 

to have any effect on the adherence to treatment (p=0.32).  After the introduction of the 

diary card, adherence was compared between adherence measured by self-reported 

adherence and adherence measured by the diary cards.  There was a significant difference 

between the two measurements (p-value<0.001), but the results did not show that diary 

cards improved adherence.  Overall, the usage of diary cards was well accepted by the 

study participants.  The focus group discussions revealed that participants felt diary cards 

gave them greater control over the monitoring of their treatment.  It was suggested that if 

the diary cards were reduced to a more convenient size, they would be used more 

effectively and with more privacy.  Conclusions:  The diary cards did not have any effect 

on the improvement of adherence to treatment regimes and more in-depth analysis would 

be required to determine if there was any effect.  Recommendation:  A comprehensive 

randomized-controlled study, using other measures of adherence, such as viral loads, is 

recommended.  It is also recommended to investigate other strategies for improving 

adherence, such as DOTS treatment or treatment supporters. 
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Chapter 1 
 
Introduction 
 

1. Introduction 

This study was done at the Anglogold Vaal River Operations (VRO) based in Orkney, 

North West Province.  This mining community comprises of 16 000 employees at the 

Vaal River Operations.  The workforce is comprised of skilled and unskilled workers 

drawn from communities around the mines and more distant rural areas.  The majority of 

the workforce is made up of migrant workers recruited from rural South Africa and to a 

lesser extent, neighboring countries.  In our setting approximately 40% of the workers are 

functionally literate in English. The majority of the men live in single-sex hostels at the 

mines.  The hostels are within the mine complex at each of the mineshafts and depending 

on the size of the mineshaft there are between 15 to 30 hostels in one complex.  There are 

no single rooms and each man shares a room with 11 other men.  They also share 

bathrooms and have communal dining halls.  Each complex has 1 to 2 units where 

families can stay for up to 2 weeks, when visiting the men.  Ninety percent of miners 

work underground and routinely work shifts.  There are three 8-hour routine shifts in a 

24-hour day.  The first shift starts at 5am and ends at 1pm.  During this shift most of the 

underground work is done, which includes constructing safety support, preparing and 

blasting of the mining face.  Therefore most of the miners, working underground, are 

working this shift.  The second shift starts at 1pm until 9pm.  This shift is being used for 

bringing the mined ore to the surface.  The third shift is from 9pm to 5am the following 

day.  During this shift the underground workplaces are cleaned and prepared for the next 

morning’s activities.  Only a few men are working this shift.    During the course of a 

year the miners are rotated through the different shifts.  The fact that these workers are 

working shifts, working underground in very humid and difficult conditions and sharing a 
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room with up to 11 other men, is likely to make it difficult for individuals to adhere to 

treatment regimes21.  This is especially true if they want to keep their treatment 

confidential, as in the case of ART. 

 

The West Vaal Hospital is a 400-bed facility that has a well-equipped radiology and 

laboratory departments.  It provides a high standard medical care to the mineworkers.  

Mineworkers can either visit their Primary Health Centers (PHCs), at the mineshafts, or 

the outpatients departments at the hospital for minor ailments.  At the hospital weekly 

clinics for chronic conditions, including hypertension, diabetes and epilepsy are provided.  

The hospital also has fully-staffed medical, surgical, orthopedic surgery and tuberculosis 

(TB) treatment wards.  There is daily transport available from the mineshafts to the 

hospital and back.  Due to the nature of the work at the mines and the hostel dwelling of 

mineworkers, the hospital deals with many mine accident emergencies and TB cases. 

The hospital manages a comprehensive HIV prevention and care programme, which 

includes the recent introduction of ART, for Anglogold’s 16 000 employees at the Vaal 

River Operations.   

A Wellness Clinic (WC) was implemented within this health service, in October 2000, 

providing a dual service to the local mineworkers. 

- IPT to miners at risk for tuberculosis (those with HIV infection and silicosis) 

- Specialized care to HIV-infected workers 

• Providing cotrimoxazole to all HIV-infected individuals with a CD4 count 

of less than 200 or symptomatic patients with a CD4 count of 200 –250. 

• Recently ART was made available to employees 
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This WC is operated as a private health facility, by Anglogold Health Services.  The 

same service has also been implemented in most of the other Anglo American companies.  

The quality of care is of very high standard when compared to other private and public    

health facilities.  Through the PEPFAR Programme, this service has now also been 

extended to the employee’s dependants.  

 

Adherence to prescribed medications is a central feature of good clinical HIV care1.    

Patient adherence to therapy is therefore a key factor in determining the effectiveness of 

treatment.  This is especially true for HIV-infected patients, on antiretroviral treatment 

(ART), where adherence is strongly associated with survival2.  There is a clear relation 

between high adherence levels and virological outcomes in HIV-infected individuals3,4.  

Adherence to long-term therapy still remains a general problem1,5.      

 

Non-adherence to combination antiretroviral medications is common and is associated 

with increased levels of plasma HIV1.   Nearly perfect compliance seems to be 

indispensable to obtain the maximum benefit from highly active antiretroviral treatment 

(HAART)3  and prophylactic medications and is therefore crucial to their success6.  Non-

adherence to HAART is a major cause of viral resistance to medication.  Blood levels of 

medication can quickly drop below the therapeutic threshold, due to the limited half-life 

of many ART agents, giving the virus an opportunity to develop resistance5. 

Designing interventions to optimize the management of HIV by improving adherence is 

of major clinical importance6.   

 

TB has historically been a major problem among gold miners in South Africa and with 

the advent of the HIV epidemic, TB incidence has risen steadily, despite a well-run TB 
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control programme which conforms to WHO recommendations and also includes active 

TB case finding using an annual radiological screening programme7.   

 

HIV-associated tuberculosis (TB) is a major and increasing health problem, especially in 

sub-Saharan Africa7.  Clinical trials have demonstrated a benefit of isoniazid preventive 

therapy (IPT) in preventing TB among HIV-infected persons8-12, and its use among these 

patients is recommended13. 

 

Currently, no directly observed treatment supervision (DOTS) is in place for individuals 

taking ART or preventive INH and they are relying on self-administration of treatment21.  

Miners attending the WC are receiving ART according to the prescribed regimes and/or a 

300mg daily dose of preventive INH.  Mineworkers still find it difficult to disclose their 

HIV status to colleagues and friends, due to the fear of losing their jobs.  This makes it 

difficult for them to take treatment related to HIV/AIDS.  In addition, the mineworkers 

working and living environments pose additional challenges. 

An intervention involving community wide IPT is currently being planned for this mining 

community, and if this were to be implemented, a high level of adherence to IPT would 

be crucial to the success of the intervention, including among individuals who do not 

perceive themselves to be at high risk of TB. 

 

With this preliminary study we evaluated whether diary cards improved adherence 

among HIV-infected individuals receiving ART or IPT in our setting, and evaluated the 

effectiveness of diary cards as a measure of adherence.  We also looked at the 

acceptability of a diary cards in our setting. 
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2. Problem 

There is a high level of non-adherence to ART and IPT in most settings.  In our setting 

the adherence, on the basis of self-report, to TB preventive therapy is on average 80% 

among people who are actively taking treatment21.  Urine testing for INH metabolites 

also confirmed reasonably good adherence (78% of participants had a positive urine 

test)21.  Adherence to ART is something that is hard to maintain and diary cards could be 

useful here.  The community wide IPT intervention would also require very good 

adherence to be successful. 

 

 

3. Purpose 

To assess adherence to long-term medication such as ART and IPT by the use of diary 

cards. 
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Chapter 2 
 

 
Literature review 
 
1.  General adherence: 

Investigators and clinicians continue to be interested in predicting, measuring and 

improving adherence to antiretroviral therapy and long-term preventive therapy.  In the 

literature reviewed it is recognized that adherence to prescribed medication is a central 

feature of good clinical care.  Difficulty in adhering to medication regimes is not a new 

phenomenon.  Poor adherence has been cited as a major obstacle to effective health 

management in many chronic diseases, including hypertension, asthma and diabetes, with 

non-adherence rates of at least 50% after one year and 85% after 5 years5. 

People who are prescribed self-administered medications typically take less than half of 

the prescribed doses14,5.  Patients offer a range of reasons for non-adherence, but the most 

frequently cited ones are simply that they forget, being busy, being away from home or 

they experience a change in their daily routine 15,16.  Another commonly cited reason for 

non-adherence is poor or low literacy among patients taking treatment15.  To improve 

adherence by providing memory aids to medication taking could be useful15,16,17.  

 

It has been suggested that programmes and clinical efforts to improve medication taking 

should strive to integrate medications better into patients’ daily routine and to improve 

patients’ confidence in their ability to take medications correctly1.   

 

2. Predicting adherence: 

Our ability to predict adherence however remains poor16.  Many studies have looked at 

factors for predicting adherence.  They found that generally there was no difference based 

on gender, but that men and women had different reasons for non-adherence.  Barriers to 
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adherence for men were mainly cognitive, such as higher levels of efficacy and intent to 

follow medication recommendations, while women had more practical reasons, like care-

giving duties and fewer economic resources39.  Other important predictors for non-

adherence were found to be depression/anxiety, people’s beliefs in whether drugs would 

work, side effects, number of pills and number of doses.  Studies also showed that the 

most frequent reasons for missing doses were forgetting, sleeping through dosing time 

and not having medications at the time of prescribed dose39.   The relationship between 

clinicians and patients has been extensively explored and, in particular, whether they, as 

healthcare providers, can successfully predict who will be adherent.  Mannheimer and 

colleagues compared provider-estimated adherence to patient self-report.  They found 

that agreement between the two was low.  When adherence was estimated to be low by 

either self-report or by the physician, blood levels of protease inhibitors were 

undetectable in 32% and 31% of patients, respectively.  Similarly, for those who were 

deemed to be highly adherent by self-report or by physician, viral loads were 

undetectable in 75% of patients in both groups39.  

 

3.  Strategies to improve adherence: 

From the literature it is clear that interventions should be put in place to improve 

adherence to medications14, 15.   

The literature sights a number of strategies, including incentives to the patients, more in-

depth health education, pillboxes, DOTS, treatment supporters and diary cards. 

Volmink and Garner did a review of fourteen trials to assess the effects of various 

interventions aimed at promoting adherence to anti-tuberculosis treatment.  They 

concluded that a number of specific interventions like; reminder cards, monetary 
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incentives, health education and more supervision of clinic staff did show evidence of 

improving adherence to anti-tuberculosis treatment32.   

In some studies pillboxes have been used to remind patients whether a dose has been 

missed and to help participants to remember when to take which drug.  This is often used 

in elderly patients.  Mallion and colleagues looked at the use of electronic pillboxes in the 

treatment of patients with hypertension33.  Other methods are DOTS (directly observed 

treatment supervision), which is a common practice in TB treatment.  A number of 

studies have evaluated the effect of using DOTS on adherence to treatment34,35,36.  

Jayaweera and colleagues looked at adherence in patients receiving HAART after using 

24 weeks of directly observed therapy and found good treatment outcome in these 

patients.  The drug plasma concentrations were above the effective concentration and this 

resulted in inhibition of the viral load37.   

In some settings treatment supporters are also used and it is possible for communities to 

contribute to improving adherence to treatment through self-identified treatment 

supporters38.   

 

Many studies have investigated the usage of diary cards by patients with chronic 

illnesses26-28.  Studies carried out on the use of diary cards in chronic diseases, including 

hypertension, asthma and diabetes, showed that they helped improve adherence to 

treatment regimes.  Sonnenberg and colleagues did a study to evaluate the effect of a 

dosage card on the compliance of directly observed tuberculosis therapy in hospital.  In 

this study compliance was increased from 62% to 88%, 91% and 93% in the short, 

medium and long-term respectively24.   

In our setting people are receiving education on taking their treatment, at the Wellness 

Clinic, but we do not have a DOT system or treatment supporters to help people taking 
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ART or IPT.  This is mainly due to the stigma around HIV/AIDS in the mining 

communities.  For this study we chose to introduce diary cards to people, taking ART and 

IPT, as an extra method to improve adherence to treatment regimes.  

 

4.  Adherence to HIV/AIDS treatment: 

High-level adherence to ART is crucial to obtaining optimal effect from the treatment. 

Gifford and colleagues collected data from 133 HIV-infected adults receiving ART.  The 

study subjects completed customized adherence self-report instruments and provided 

blood samples to measure plasma HIV-1 RNA concentrations and CD4+ lymphocyte 

counts.  Non-adherence to ART was common and was associated with increased levels of 

plasma HIV1.  Tuldra and colleagues did a prospective randomized two-arm controlled 

study to determine the efficacy of a specified intervention to improve long-term 

adherence.  They concluded that there is a clear relation between high adherence levels 

and virological success3.  An observational cohort study carried out by Robert Gross4 

yielded the same results. 

Garcia and colleagues assessed the effect of ART adherence on survival in HIV-infected 

patients.  A total of 1219 people were included in this cohort study and the authors 

suggested that intervention strategies intended to improve adherence, should accompany 

therapy2.  For HIV-infected individuals taking ART, interventions to ensure a high level 

of adherence during a relatively long-term period of therapy are necessary3.  

 

Something else to consider is the stigma surrounding HIV/AIDS.  Many people living 

with HIV/AIDS have not disclosed their HIV status to family or work colleagues and this 

may mean that they will sometimes experience difficulty or inconvenience in taking their 

treatment5. 
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Prescribed ART medication regimens are often complex and frequently require lifestyle 

changes.  Although most dosing schedules have now been reduced to twice daily 

regimes, self-management of medication requires well-developed organizational skills as 

well as enormous commitment on the part of the client for the rest of his/her life.   

All of these drugs also have side effects, which makes it more difficult for people to 

adhere to the prescribed regimes19. 

 

5.  Adherence to TB prophylaxis: 

Cohn and colleagues have done a study to look at the association of adherence to 

Mycobacterium Avium complex prophylaxis and ART with clinical outcomes in AIDS.  

Non-adherence to both therapies was associated with higher HIV-1 RNA levels and a 

significant increase in the risk of developing an AIDS-defining complication or death6.  A 

number of other studies have also indicated the importance of adherence to TB 

preventive therapy7-12.  Wilkinson did a systematic review of randomized placebo 

controlled trials, determining whether preventive treatment for tuberculosis in adults 

infected with HIV reduced the frequency of tuberculosis and overall mortality.  He 

concluded that most studies showed a substantial reduction in individual risk of 

tuberculosis.  The priority for TB control remains the early detection and treatment of 

active cases and TB preventive therapy may be a useful intervention10.    

TB prophylaxis is taken as self-administered therapy and is not administered under 

DOTS as with TB treatment, which may have an impact on adherence21. 

In mining communities, their specific living and working conditions also proved to be 

barriers for adherence to treatment21. 
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6.  Measuring adherence: 

Currently, no gold standard is available for measuring adherence.  The literature does 

point out that MEMSCAPS are generally considered as being closest to a gold standard to 

measure adherence.  These are electronic devices, which record the date and time each 

time the bottle is opened, but these are too expensive for routine use in low-income 

countries.  In settings where MEMSCAPS is not affordable, adherence is best assessed 

using a combination of different measures.   

 

In the literature many different methods of measuring adherence have been examined.  

Arnsten and colleagues found electronic adherence measurements to be more sensitive 

than self-report for detection of non-adherence, but self-report produced higher adherence 

estimates than electronic monitoring.  However, a strong relationship existed between 

both measures and viral load20.  Wagner’s study looked at the prevalence and predictors 

of adherence as measured by self-report, medication diaries and electronic monitoring in 

patients receiving ART.  The three methods of adherence revealed moderate (electronic 

monitoring: 80,6%) to high (self-report: 93,7%; diaries: 92,6%) rates of adherence25. 

Hugen and colleagues study used MEMSCAPS, therapeutic drug monitoring, pill counts, 

pharmacy refill data, questionnaires, diaries, adherence as measured by the physician and 

clinical nurse and in-depth interviews as adherence measures.  They concluded that diary-

corrected MEMS data gave a detailed insight into patients’ adherence patterns29. 

Electronic adherence measurements were found to be more sensitive than self-report for 

detection of non-adherence20, but self-report produces higher adherence estimates than 

electronic monitoring20.  Strong correlations were found between self-reported adherence 

and viral load20. 
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Hofmann looked at a computer-assisted, self-administered interview (CASI) to improve 

the reliability and validity of the information given on self-reported adherence18.   

Other methods used for measuring adherence include urine testing for drug compliance.   

The commercial “INH Compliance test” used in this study is an Arkansas urine test.  This 

test is used to detect INH, used for TB treatment, and its’ metabolites in urine. 

A study done by Perry and colleagues examined the validity of the Arkansas test.  They 

concluded that the test was practical to use and the results correlated very well with self-

reported adherence to INH treatment22.  Another study done by Kilburn and colleagues 

also looked at this issue.  This study showed that the test was 99% sensitive and 100% 

specific if the test was performed on urine collected within 24 hours after indigestion of 

the pills23.   A number of other studies have also looked at the value of using a urine test 

to evaluate INH compliance30,31. 

 

In general, data suggest that more than one method of adherence measurement should be 

used when evaluating how well patients take their medication19.   

 

7.  Improving adherence to HIV/AIDS treatment and TB prophylaxis: 

Accurately assessing non-adherence is a necessary first step towards improving 

adherence to HAART and IPT18.  Adherence, usually defined as the proportion of 

medications prescribed which are actually taken, is difficult to measure and there is no 

gold standard measure available.  Perhaps the best way to improve adherence is with the 

use of multidisciplinary programmes that provide continuous reminders and the 

interventions should be maintained throughout the course of therapy19.  Additional tools 

may therefore be very helpful in improving adherence.          
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In our setting where people are experiencing barriers to taking treatment, due to their 

working, living and cultural background, it is important to introduce interventions to help 

improve their adherence to treatment regimes.  Currently, no DOTS is available for 

people using ART or IPT and MEMSCAPS are too expensive to use in our setting.  Viral 

loads are done at the clinic visits only and not on a regular basis.  This is also due to cost 

implications.  Treatment supporters are also not used in our setting at present. 

In this study we looked at introducing diary cards as methods to improve adherence to 

ART and IPT.  Diary cards are an inexpensive strategy that can be used by the people 

taking treatment.  The usage of diary cards is not linked to ART treatment, because it is 

not standard practice in our setting.   
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                                                               Chapter 3 

Research design and methodology 
 
1. Aim 

a) To evaluate the effectiveness of diary cards as intervention tool for promoting   

     adherence to antiretroviral and prophylactic therapy in people living with HIV/AIDS 

b) To evaluate diary cards as a tool to measure adherence 

c) To evaluate the feasibility and acceptability of diary cards 

 

 

2. Objectives 

2.1 Primary Objective: 

2.1.1 To compare adherence to IPT/ART among patients while taking standard self- 

         administered therapy with the same individuals using diary cards to assist     

         adherence 

 

 

2.2 Secondary Objectives: 

2.2.1 To compare adherence to IPT/ART as measured by diary cards with adherence to   

         IPT/ART as measured by other methods, including: 

   - self-reported adherence 

   - urine testing for the presence of isoniazid, at specified intervals and randomly  

   - pill counts 

 

2.2.2 To assess the patients’ acceptance and usage of the diary cards  
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3.  Methodology 

3.1 Study design 

This was a before-and-after experimental study, where diary cards have been introduced 

to patients on ART and/or IPT, and adherence compared with and without the diary card.  

 

The ideal study design to evaluate this intervention would have been a randomized 

controlled trial, but this would have required a larger number of individuals than we 

would have been able to recruit within the available time.  In addition, some preliminary 

data on diary cards would be valuable in preparation for the community-wide IPT study.  

Hence we opted for this before-after study design, which is less robust but will provide 

preliminary data to guide further work. 

 

3.2 Study Population 

1400 HIV-infected mineworkers enrolled into the wellness programme, in the Wellness 

Clinic at West Vaal Hospital, of which 430 are eligible for receiving ART and/or IPT. 

 

3.3 Sample size calculation and recruiting: 

 The sample size calculation assumes: 

! That there is pairing in this situation with the same participants being 

followed-up before and after the introduction of the diary cards. 

! A 2-sided type I error of 0.05. 

! A 5% loss to follow-up, which would include refusals to continue and 

withdrawals during the study period. 
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Recruiting 274 individuals into the study, at baseline, would have been adequate to show 

an increase in adherence of: 

! 10%, from 85% to 95%, with at least 90% power 

! 10%, from 80% to 90%, with 90% power 

! 10%, from 75% to 85%, with 80% power 

! 15%, from 65% to 80%, with at least 90% power 

 

 

3.4 Definition of terms 

Adherence:  Adherence to treatment regimes means taking tablets in all the prescribed 

doses at the correct time, in the correct doses and in the correct way.  Adherence is 

measured as the percentage of tablets taken as prescribed.  For this study adherence was 

measured as the percentage of doses taken over the past three days, as prescribed.  A high 

level of adherence was taken as more than 85% of doses taken of prescribed treatment, 

over past three days.  A three-day period was chosen, because most other adherence 

studies used either a three or seven-day period.  In another adherence study conducted in 

a mining population it was found that people remember best what happened over the past 

three days21. 

Self-reported adherence: adherence as reported to interviewer, by the study participant,  

when administering the questionnaire at the baseline and follow-up visit. 

Pill count: counting the remainder of the pills in the pill packet, when it is brought back 

by the participants to each study visit 

After shift: after the participant completed a shift at work, mostly an underground shift 
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Diary card: card used by participants indicating the type of treatment and doses to be 

taken.  Participants had to indicate, by making a tick in the space provided on this card, 

every time they took a dose of the treatment.  

 

3.5 Sampling procedure 

Selection criteria 

         Inclusion criteria: 

          • HIV infected patients receiving ART and /or IPT attending the Wellness Clinic,  

               as diagnosed and treatment initiated by clinic doctor 

            • Individuals who are actively employed by the company 

• For IPT, individuals who will be taking IPT for at least two months more after  

   enrollment 

• Age 18 – 65 years, as required by employment law in mining industry  

 

         Exclusion criteria: 

            • All individuals who do not have secure employment for the duration of the  

               study 

            • Individuals who declined to participate 

            • All individuals who would be on leave at any stage during the study 

• For IPT, individuals who have been taking IPT for less than one month at the  

   time of enrollment 

 

All HIV-infected individuals attending the Wellness Clinic and receiving ART and/or 

IPT, whose remaining duration of treatment was at least two months, were identified on 

the clinic database.  All of these individuals meeting the eligibility criteria were asked to 
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attend their closest primary health center, after shift, where they were invited to 

participate in the study.  The individuals who met the inclusion criteria and consented 

were enrolled at that point. 

 

3.6 Description of intervention 

A diary card was introduced one month after the enrollment visit.  Participants were 

counseled on the used of the card.  Every participant was shown how the diary cards was 

laid out to indicate the different treatment he was taking.  They were also showed how 

and where to indicate when treatment was taken.  This diary card was again collected at 

the follow-up visit, one month after introduction of the card. 

A pilot was done, on the diary cards, at the Wellness Clinic.  People attending the clinic 

were asked their views on different formats of the cards.  It was then decided to have a 

card indicating the different weeks separately, indicating morning and evening dosing 

times and illustrating the different tablets with coloured pictures.  The coloured tablet 

pictures were individualized for each participant according to their treatment regimes. 

The English version of the diary card used in this study is attached (Appendix 1).   

The diary card was made available in the individuals’ preferred language (Sotho, Xhosa, 

Zulu and English).  The relevant tablets were indicated with the help of colour 

illustrations24.   

 

3.7 Data collection 

3.7.1 Follow-up procedures 

Consenting participants were seen one month after enrollment and adherence to therapy 

was assessed using a self-reported adherence questionnaire (Appendix 2), a pill count and 

a urine test for the presence of INH metabolites, in the case of people using IPT. 
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Participants were then given a diary card and counseled on its use.  They were also asked 

for their views on the convenience and usefulness of the diary card. 

 

Participants were given a follow-up date for one month after introducing the diary card.  

Adherence was measured again using the same measurement tools (Appendix 3), and 

using the diary cards themselves.  They were again asked for the views on how 

convenient and how useful the diary card was after they now used it. 

 

3.7.2 Data collection procedures 

A questionnaire was completed for each participant at the baseline and follow-up visits.  

On these questionnaires, self-reported adherence was assessed as well as the participants’ 

views on the usage and usefulness of the diary card before and after the introduction 

thereof.  Urine samples were collected from participants using INH preventive therapy, to 

test for the presence of INH metabolites.  Participants were asked to bring back their pill 

packets, at the baseline and follow-up visits, for pill counts.  The diary card, introduced at 

the baseline visit, was collected at the follow-up visit for measurement of adherence.  

After completion of the follow-up visit, participants were asked to participate in focus 

groups.  The focus groups were used to assess the participants experience with using the 

diary cards. 

 

Questionnaires: 

When adherence was assessed at the baseline and follow-up visits, a self-reported 

adherence questionnaire was completed for each participant.  When administering the 

questionnaire the specific treatment and dosage each individual was receiving was 
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identified.  The study number given to each participant when enrolled linked the two 

questionnaires, for each participant. 

Urine INH testing: 

Those individuals taking INH were also asked for a urine sample at the baseline and 

follow-up visits.  The individuals’ study number linked these two urine samples.  Urine 

samples collected from the patients were taken to the Aurum Health Research laboratory 

where the urine tests, to measure the presence of isonicotinic acid and its metabolites, 

were done.  This test is called an “INH compliance test”.  It is a commercially available 

test (Taxo INH test strips) and uses a chemical reaction to cause a colour change if INH 

is present in the urine specimen.  This specific assay was chosen, because it is practical, 

simple, reliable and relatively inexpensive to use and its results correlate very well with 

self-reported adherence22, 23.     

The INH test strips were shown to be 99% sensitive and 100% specific when urine was 

collected 20 to 24 hours after pills were ingested and it is believed that for most patients 

the test is reliable when conducted at any time within 24 hours after pills are ingested23. 

Pill counts: 

Participants were asked at each visit, from enrolment, to bring their pill packets with 

them to each visit.  Pill counts were then done at each visit to determine if the correct 

amount of pills was left in the packets.  This was calculated from the last treatment 

collection date and number of pills taken per dose. 

Diary cards:  

At the last follow-up visit information was collected from the diary cards to record the 

number of tablets missed over the a) last three days and b) the entire month.  The diary 

cards were collected at the last visit by the research staff.  The above adherence data was 

collated onto a standardized form (Appendix 4) and double entered onto a database. 
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Focus Groups: 

Qualitative data on the acceptability and feasibility of the diary cards was collected 

through focus groups.  The focus groups were conducted with participants after they had 

completed the follow-up visit.  On completion of the follow-up visit, participants were 

invited to attend a focus group meeting, at the Aurum offices, after shift.  The focus 

groups were conducted to supplement the questionnaires administered during the study.  

A focus group discussion guide was developed, which addressed the participants’ 

impressions and attitudes regarding the structural design of the diary card, as well as the 

feasibility and acceptability of the card.  The focus groups were conducted in the 

participants’ language of choice (Sotho, Xhosa and Zulu).  A tape recorder was used to 

collect the information from the discussion groups.  This information was then 

transcribed into English and edited.  After completion of all focus group discussions a 

summarizing word document was compiled.  

 

3.8 Data management  

Questionnaire data were double entered into an access database.  Laboratory results were 

identified by the study number and data-entered.  The database was password protected 

and was accessible only by the study team.  The project manager was responsible for 

creating datasets for analysis that did not include any personal identifiers. 

 

3.9 Data analysis 

The quantitative data was analysed using EpiInfo2002 software. 

Primary objectives: 
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The proportion of patients adhering to ART (as a proportion of doses taken over the past 

3 days) prior to the introduction of diary cards versus after the introduction of diary cards 

has been assessed using McNemar’s test.   

 

Secondary objectives: 

The proportion of patients adhering to ART as reported by self-report versus adherence 

reported by diary cards has been assessed using McNemar’s test. 

 

The quantitative component of participants’ response to the questions asked about the 

acceptability of diary cards (interviewer administered questionnaire) was also assessed. 

The qualitative component of the participants’ response to the acceptability and 

feasibility of diary was captured during the focus group discussions.  The discussion 

guide was developed to break up the information collected into five main themes.  These 

themes included; participants’ views on the structural design and appearance of the diary 

card, the usage of the diary card, the comfort in completing and acceptability of the card, 

the participants perceptions of the usefulness of the card and participants’ suggestions on 

how to improve adherence to drug therapies.  A staff member that is fluent in the local 

languages then conducted the focus groups.  After each focus group discussion the taped 

conversations were transcribed into an English document.  These documents were then 

edited into a report.  These reports were then transcribed into a summarizing word 

document. 

 

 

3.10 Ethical consideration 

3.10.1 Ethical Approval 
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Written ethical approval was obtained from: 

a) The ethics committee of the London School of Hygiene and Tropical       

Medicine, UK 

b) The ethics committee of Anglogold Health Services, Orkney, South Africa 

c) University of the Western Cape, Higher Degrees Committee 

 

3.10.2 Informed consent 

The purpose of the study was explained to potential participants using the patient 

information sheet.  The information sheet was made available in the individuals’ 

preferred language (Sotho, Xhosa, Zulu or English).  Individuals who agreed to 

participate were asked to sign the consent form.  A copy of the consent form was given to 

the participant and a copy filed in the participant’s file.  

 

3.10.3 Confidentiality 

All research staff signed a confidentiality agreement form.  All data collected from 

participants (questionnaires) was filed and kept in a locked cupboard and all databases 

were password-protected.  Confidentiality was assured to each participants and refusal to 

participate did not in any way affect the individual’s treatment.   

 

                                                                



 

Diary cards study: Minithesis write-up 24

                                                               Chapter 4 
 
 

Results: Presentation and Discussion 
 
 
1. Presentation 
 
1.1 Quantitative Data 

Recruitment of participants for the study took place between January 2004 to July 2004.  

The participants recruited onto this study were all attending the Wellness Clinic, at the 

West Vaal Hospital.  All the recruited participants were male.  They were all from the job 

grading groups 3 to 6, which means that they are of low educational level and receiving 

in-house training for their various job positions.  The participants’ most common 

languages spoken were Sotho, Xhosa and Zulu.  The average duration of ART treatment, 

by the time of recruitment, was 8 months.  All of the patients attending the Wellness 

Clinic receive a once daily dose of 960mg co-trimoxazole, when they have two 

consecutive CD4 cell counts of <250.  When they have two consecutive CD4 cell counts 

above 250 the co-trimoxazole is discontinued. 

      

A total of 45.99% (126/274) of the projected sample required were recruited into the 

study.  Three participants were excluded as they refused follow-up at the time of the 

follow-up visit, twenty-eight participants were lost to follow-up, two participants went on 

leave during study period and could not be seen for the follow-up visit and eight 

participants were excluded because treatment was discontinued due to non-adherence.  

Treatment was discontinued in these participants after enrollment, but before the baseline 

visit or before completion of the follow-up visit.  This left 67.5% (85/126) of participants 

followed-up until completion of the study and whose data was analysed. Five of these 
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participants were taking both INH and ART and there are therefore two records for five 

of the participants in the dataset. 

 
Table 1 lists the ART treatment regimes the participants were taking during this study.  

Due to the small percentage of participants taking INH the analysis for the objectives was 

limited to only participants taking ART (n=85).  The small number of participants 

receiving INH, recruited into the study was due to the much slower than expected 

enrollment of participants onto the Wellness Programme at the hospital.  It was also due 

to the problem of recruiting people after a work shift. 

 
 
Table 1: ART treatment regimes taken by participants during study 
 
Treatment Number Percentage 
 
CombivirTM (AZT/3TC) and Efavirenz 
(StocrinTM) 

 
71 

 
83.5% 

 
CombivirTM (AZT/3TC) and Nevirapine 
(ViramineTM) 

 
3 

 
3.5% 

 
Other ART Regimes 

 
11 

 
13.0% 

 
Total 

 
85 

 
100% 

 
 
 
 
Participants’ knowledge of treatment: 
 
When participants were asked whether they knew the names of the treatment they were 

using, 92.9% (79/85) knew the correct names at the baseline visit and 98.8% (84/85) at 

the follow-up visit.  When they were asked what the treatment they were using was for, 

94.1% (80/85) could give the correct answer at the baseline visit and a 100% (85/85) 

gave the correct answer at the follow-up visit.  Figures 1 and 2. 
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Figure 1: Percentage of participants who knew names of ART treatment  
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Figure 2:  Percentage of participants who knew why the treatment was 
taken
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Participants were asked at the baseline and follow-up visits about the date they last 

collected treatment.  This information was used to do the pill counts on returned pill 

packets.  At the baseline visit 56.5% (48/85) of the participants could remember the last 

date they collected treatment and 69.4% (59/85) of participants at the follow-up visit. 



 

Diary cards study: Minithesis write-up 27

 

Participants were asked to bring their pill packets along to the baseline and follow-up 

visits in order to do pill counts on the remainder of pills in the packets.  However, too few 

participants brought their pill packets to the visits to carry out pill counts.  At the baseline 

visit only 21% (19/85) of the participants and at the follow-up visit only 48% (43/85) of 

the participants brought their pill packets back.  Of these only 14% (12/85) of the 

participants brought their pill packets back at both visits.  Pill counts could therefore not 

be used as a measure of adherence.     

Table 2 lists the number of participants who brought their pill packets to each of the 

visits. 

 
 
 
Table 2:  Number of participants bringing pill packets to study visits (n=85) 
  

At Baseline visit At Follow-up visit  
Number % Number % 

 
Number of participants 
who did bring back 
their pill packets 

 
19 

 
21% 

 
43 

 
48% 

 
 

 

Comparison of adherence to ART, before and after introduction of diary cards, as 

measured by self-report: 

When comparing the adherence measured by self-reported adherence before and after the 

introduction of the diary card, all of the 85 (100%) participants using ART reported high 

adherence (adherence of >85%) before using the diary cards and 84 (98.9%) participants 

reported high adherence after using the diary card.  This is paired data, because the same 

participants are followed-up before and after the introduction of the diary cards.  Results 
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are listed in a 2x2 table showing pairs: Table 3.  The discordant pairs were then used to 

do a chi-square paired calculation and p-value (p=0.32).  This is called a McNemar’s test 

for paired data.  See Table 4. 

 
 
Table 3: Comparison between adherence to ART treatment at baseline and follow- 
                up as measured by self-report: 2x2 table with discordant pairs, n=85 
 

At Follow-up  
High Adherence 
(>85%) 

Low Adherence 
(</=85%) 

 
Total 

High Adherence 
(>85%) 

84 1 85 At Baseline 

Low Adherence 
(</=85%) 

0 0 0 

 
                       Total 

 
84 

 
1 

 
85 

 

 
 
 
 
 
Table 4:  Comparison of adherence to ART treatment before and after introduction   
                 of diary cards (using self-report as measure, n=85) 
 
 Before introduction of 

diary card 
After introduction of 
diary card 

χ2
paired p-value

 High 
adherence 
(>85%) 

Low 
adherence 
(</=85%) 

High 
adherence 
(>85%) 

Low 
adherence 
(</=85%) 

  

 
Number of 
participants 
 

 
85 (100%) 

 
0 

 
84 (98.9%) 

 
1 (1.1%) 

 
1 
 

 
0.32 

 

 

Comparison of adherence to ART, after the introduction of diary cards, as 

measured by self-report and diary cards: 
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After the introduction of the diary card, adherence was compared between adherence 

measured by self-reported adherence and adherence measured by the diary cards.  Only 

participants who brought back their diary cards could be included in this analysis (n=77).  

This is also paired data, because the same participants are used to measure adherence by 

self-report and by diary cards.  Results are listed in Table 5. 

On self-report 98.7% (76/77) of participants reported a high level of adherence 

(adherence of >85%) and on the diary cards 77.9% (60/77) of participants indicated a 

high level of adherence.  The discordant pairs were then again used to do a McNemar’s 

test   (p-value<0.001).    See Table 6. 

 
 
 
 
Table 5: Comparison between adherence to ART treatment at follow-up as   
                measured by self-report and diary cards: 2x2 table with discordant pairs,  
                n=77 
 

Diary cards  
High Adherence 
(>85%) 

Low Adherence 
(</=85%) 

 
Total 

High Adherence 
(>85%) 

60 16 76 Self-report 

Low Adherence 
(</=85%) 

0 1 1 

 
                       Total 

 
60 

 
17 

 
77 

 
 
 
 
Table 6: Comparison of adherence to ART treatment as measured by self-reported  
                adherence and diary cards (n=77) 
 
 Adherence as measured 

by self-reported 
adherence 

Adherence as measured 
by diary cards 

χ2
paired p-value

 High 
adherence 
(>85%) 

Low 
adherence 
(</=85%) 

High 
adherence 
(>85%) 

Low 
adherence 
(</=85%) 

  

       



 
Number of 
participants 
 

76 (98.7%) 1 (1.3%) 60  (77.9%) 17 (22.1%) 16 <0.001 

 
 

 

 

 

Acceptability of diary cards: 

As part of the interview questionnaire at the baseline and follow-up visits, participants 

were asked about their feelings on the usage and acceptability of the diary card.  More 

people felt that the diary card was very helpful, after they used the diary card, when 

compared to how they felt before they started to use the diary card.  Figure 3 illustrates 

these responses.   

 
 
Figure 3:  Number of participants’ response to whether a diary card would help 
                  remind taking treatment (n=85) 
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INH compliance testing: 

Diary cards study: Minithesis write-up 30



 

Diary cards study: Minithesis write-up 31

Of the 5 participants who received INH, 60% (3/5) of participants had a positive urine 

INH metabolite test (last dose of INH taken <24 hours prior to the test) at baseline and 

80% (4/5) of participants at the follow-up.  Listed in Table 7.  Too few participants, 

receiving INH, were recruited in the study and therefore the urine test for INH 

compliance could not be used as a measure of adherence.    

 
 
 
 
 
Table 7: Results of INH metabolite urine test 
 
  

At Baseline 
 

 
At Follow-up 

 
Number of positive tests (last dose of treatment taken 
<24h prior to test) 

 
3 (60%) 

 
4 (80%) 

 
Number of negative tests (last dose of treatment taken 
>24h prior to test) 

 
2 (40%0 

 
1 (20%) 

 
Total 

 
5 

 
5 

 
 

 

 

1.2 Qualitative Data 

Three focus groups, consisting of three to four mineworkers in each, were held with 

participants after they completed their follow-up visits.  The miners participating in these 

focus groups were asked for voluntary participation after they completed their follow-up 

visits.  The focus group discussions were held with the participants who volunteered from 

the three mine shafts, from which the participants were recruited for the study.  The focus 

group discussions addressed the structural design of the diary cards, as well as the 

feasibility and acceptability of the diary cards.   
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The following are the results according to the five main themes: 

 

Structural design and appearance of the diary cards: 

Participants commented favorably on the illustrations of the tables within the cards, 

regarding them as helpful and clear.  They also mentioned that the coloring of the tablet 

pictures helped specify the type of treatment that they should be taking.  In addition, 

participants agreed that the daily and weekly schedules outlined in the cards were very 

clear and easy to follow. 

Though respondents did their best to use the cards properly, they almost invariably 

reported that portability of the diary card was a problem.  The relatively large size (225 x 

80mm) of the card made it too unwieldy to carry during work shifts – particularly 

underground.  Time and again during focus group discussions, men complained that the 

card couldn’t easily be carried around all day: “If it were pocket-sized I would carry it 

around.  At the moment, I leave it at the hostel or wherever I stay, because I don’t want to 

carry it to work.”  Many of the mineworker participants seemed to feel that this aspect of 

the card served as a barrier to its effective use. One participant pointed out that “It was 

not possible to carry it at work, so I had to mark the treatments I had taken in the evening 

while on duty or the next morning.” The workers also emphasized that a smaller diary 

card would allow for more discreet use of the card. One participant remarked, “even if I 

were among other workers…if the diary card were smaller…perhaps the size of a bank 

card…I could take my treatment and mark the card…and no one would notice what I was 

doing.” 

 

Use of the diary card: 
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The sample of study participants who took part in focus group discussions revealed, for 

the most part, that the diary cards were used to monitor adherence as intended – i.e., at 

least once daily, and after each dose where possible.  Several mineworkers reported that 

while they tried to mark their diary cards after taking each dose of medication, they more 

frequently used the card once daily. Still, all focus group participants emphasized the 

importance of marking the card every time treatment was taken, understanding that the 

diary cards wouldn’t prove useful in improving adherence were they not used regularly.  

During discussions, one mineworker described such a scenario: “Some of the clients just 

take the treatment in the morning, and only mark the card before going to sleep.  They 

may forget to mark the treatment if something happens.”  Another participant noted that 

the benefits of the diary card as a memory aid were contingent on its frequent use: “You 

don’t need to wait the whole week, and then just mark it once at the end.”  

 

During another similar discussion, one respondent mentioned that consistent marking of 

the card proved especially helpful after consuming alcohol: “before going out, a worker 

may take his treatment, and then go to the bar and have some beers. When [he] comes 

back, he may have forgotten that [he] already took [his] treatment and he may take it 

again, and overdose. However, if he has marked the card, he will see that he had already 

taken the treatment earlier.” Another participant followed by saying that “even if a 

worker has not been drinking, he may still forget when he last took his tablets, but the 

diary card allows him to check whether or not he took [his] treatment the previous day.”  

 

Respondents also noted that some workers might falsely mark their cards, only to satisfy 

the doctor during their next clinic visit. To prevent this, the participants suggested that the 

doctors should insist that all workers bring their treatment packets with them to clinic 
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appointments so that the doctors can administer a pill count and compare the results with 

the markings on the diary card. This will legitimize whether or not the treatment is being 

taken. One worker stressed the importance in bringing the diary card to every clinic visit: 

“the doctor must check that the markings [in the card] correspond to what is left in the 

[pill] bottle. The doctor should check the card, then check the treatments, then check the 

markings again to see if [the worker] has really taken the treatment...If the doctor checks 

the treatment every time, he will catch those who aren’t following their [regimen] 

properly.” 

Participants reported linking use of the diary card with other daily activities (i.e., 

brushing teeth) in order to remember to use it regularly.  However, there was also a 

general sentiment that the nature of work on the mines – specifically the odd 

working/living schedules resulting from 24-hour shifts – make it difficult to adhere to  

time-dependent drug regimens. 

 
 

Comfort and acceptability: 

The focus group question regarding comfort when using the diary card in front of others 

opened up a larger discussion encompassing issues related to the persistent stigma 

surrounding HIV/AIDS and opportunistic infections in mining communities and South 

Africa as a whole.  However, there was no single general trend with respect to perceived 

acceptability of the diary card to the social networks of the study participants.  A broad 

range of feelings regarding comfort while using the card came up.  Some of the men were 

very open about the card, and used it freely in front of friends, family and coworkers.  

Responses in this vein included such statements as “I was using it everywhere.  In front 

of friends and family, I was filling it out and taking treatment.”  Generally, participants 

felt more comfortable using the card in front of family and friends, and in settings outside 
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of the hostel in particular: “I did not have any problem of marking my card next to my 

friends,” “At my place, everyone knows what I am taking the treatment for.  There is no 

need to hide this – at the end, they will see.  Even my kids can read what’s on the bottle 

of the treatment.  They will ask me what it is, and what I am hiding.”  Family seemed to 

be one sphere in which use of the card wasn’t an issue – whether the reasons behind the 

use of the diary were known or not.  

 

However, though participants may make those around them aware of the use of the card, 

a significant number still hide the nature of their treatment from their peers. But an equal 

number of participants reported that they were too embarrassed by the card (and the 

associated assumptions surrounding HIV) to use it in public: “I was afraid to use it in 

front of my friends.  Because initially, the diary card implied being HIV-positive, and this 

was shameful to show.  So I didn’t take the treatment or show the card to my friends.  

Every time I was filling out the card or drinking treatment, I was hiding myself.  I was 

hiding myself because I was afraid that my friends would tell other people that I was 

HIV-positive.  They don’t have a lot of respect if you are HIV-positive; they think that 

you are sleeping around.  For this sickness, I am still taking treatment in secret.” 

 
 

Perceptions of the usefulness of the diary card: 

Focus group questions regarding the perceived usefulness of the diary card elicited a 

wide variety of responses and opinions.  Many participants noted that the diary card was 

only as effective as the individual filling it out.  Responses as to the cards’ usefulness 

were split.  Approximately half of the focus group participants felt no difference with the 

card: “To me, at first, I found no difference because I’m used to my routine of taking 

treatment,” “To me, it does not make any difference, as I’ve tuned myself up for taking 
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treatment.”  An equal number of respondents found the cards useful in improving 

adherence to drug regimens.  Many felt that the diary card was most effective in 

combating the forgetfulness that characterizes non-adherence, saying, “Yes, it is useful – 

I need it. It helped me a lot when coming to take a treatment and it shows you if you have 

missed to take treatment.” 

 

 

Suggestions to improve adherence to drug therapies: 

During focus group discussions, discussion leaders asked respondents for any suggestions 

that they had in terms of creating better ways to remember to take their medication.  

Suggestions included: 

• Use of treatments that could be taken less frequently – reducing the recall 

burden  

• Enlisting friends to remind one to take his treatment 

• Using cellular phone alarms as reminders 

• Setting watch alarms for treatment times  
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2. Discussion 
 
Due to the large sample size needed for a randomized controlled trial, the time limitation 

to do this study and the importance of preliminary data on diary cards, it was decided to 

do an experimental study with a before-after design.  With this paired data design the 

power of this study is reduced.   

A sample size of 274 participants was required to have significant power to detect a 

difference in the proportions of adherence before and after the introduction of the diary 

card, as well as in the proportions of adherence as measured by diary cards and other 

adherence measures.  Only 85 participants completed both the baseline and follow-up 

visits.  This was partly due to the slower than expected recruitment of people onto the 

Wellness programme, at the hospital.  Also due to the time restriction on the study period, 

some of the participants did not complete the follow-up visit, as scheduled. 

Both, the study design limitations and the small sample size, reduce the power in this 

study to detect a difference in adherence levels. 

 

Only five of the participants recruited were receiving INH in this study.  The testing of 

INH metabolites could therefore not be used as an adherence measure to compare 

adherence before and after introduction of diary cards, as indicated in the primary 

objective.  It could also not be used as a measure of adherence to compare with adherence 

measured by diary cards, as indicated in the secondary objective. 

The same applies to the measure of adherence by pill count.  A small number of 

participants actually brought their pill packets to the visits to have pill counts done.  We 

were seeing participants after a work shift, which means that most of them had to come to 

the PHC directly after coming up from underground.  Many of the participants, working 

underground, do not carry their medication with them, mainly because of the conditions 
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underground.  This is very similar to what has been found in other studies, where a 

reasons for not taking treatment included, not having tablets with them at the time of the 

prescribed dose39.  The fact that the miners are working different shifts throughout the 

year, and not taking their treatment with them underground, makes it difficult for them to 

continue their specific treatment regime times.   

  

The first objective was to evaluate diary cards as an intervention tool to improve 

adherence. 

To compare adherence among patients while taking standard self-administered therapy 

with the same individuals using diary cards to assist adherence only self-reported 

adherence could be used as a measure of adherence.  No difference could be detected 

between adherence at baseline and adherence at follow-up, which would imply that the 

introduction of diary cards did not change adherence (p=0.32).  On self-reported 

adherence a 100% (85/85) of participants reported a high level of adherence (>85%) at 

baseline and 98.9% (84/85) of participants reported a high level of adherence at the 

follow-up visit.  This could be due to report bias.  People attending the Wellness Clinic 

are constantly reminded of the importance of adherence to therapy and the participants 

could have responded in this way only to satisfy the interviewer.  It should be noted that 

due to the fact that self-reported adherence at baseline was 100%, it would not have been 

possible to show an improvement in adherence.     

Also, when looking at the results of the INH metabolite adherence test performed on the 

5 participants receiving INH, it shows that 40% (2/5) of participants had negative tests 

(non-adherent) at baseline and 20% (1/5) of participants at follow-up.  This does not 

correlate with the self-reported adherence of the same participants, which was reported as 

100% adherence.   
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Higher estimates of adherence were expected with self-report, but not as high as 100%.  

The high level of self-reported adherence co-insides with results from other studies that 

looked at different methods of measuring adherence of which self-report was one20,25.  

 

As a secondary objective diary cards were evaluated as a measurement tool for 

adherence. 

To compare adherence as measured by diary cards with adherence as measured by other 

methods, only self-reported adherence could be used.  Only the participants who 

completed the follow-up visit and brought back their dairy cards were included in the 

analysis (n=77).  We did expect the adherence measured by self-report and diary cards to 

be very similar, but this was not found in this study. 

On self-reported adherence 98.7% (76/77) of participants reported a high level of 

adherence (>85%) and on diary cards 77.9% (60/77) of participants reported a high level 

of adherence.  The analysis shows that there is a significant difference between the 

adherence as measured by self-reported and diary cards (p<0.001).   This, however does 

not show whether diary cards improved adherence to treatment regimes or not, due to the 

possible report bias on self-reported adherence.  It is also possible that we do have very 

high levels of adherence to ART regimes and that people did not complete the diary cards 

simply because they couldn’t carry it with them to mark the card when the treatment was 

taken.   

 

Another secondary objective was to evaluate the feasibility and acceptability of diary 

cards. 

Participants were asked whether they felt a diary card would help them remember taking 

their treatment, before introducing the diary card, and were asked again whether it did 
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help them, after introducing the diary card.  More participants (4 vs. 13) felt that the diary 

cards helped them to remember taking their treatment after they used the diary card for a 

one-month period. 

 

Having specific inclusion and exclusion criteria in the study design minimized selection 

bias, but the large number of loss-to-follow-ups also increased selection bias.  Selection 

bias could also have been increased if only adherent people consented to take part in the 

study. 

 

There is a definite correlation between poor literacy and non-adherence15.  In this 

population only 40% are functionally literate in English and most miners are of low 

educational level.  This will impact negatively on the adherence of these patients taking 

long-term treatment.   

 

Another important factor to consider is the effect of stigma on adherence.  In the focus 

group discussions it was clear that stigmatization is still a very real problem in this 

population.  Participants in this study indicated that they experience the effect of stigma 

in their working environment and sometimes also in their home environment.  Some 

participants hid themselves from co-workers and family when taking their treatment.   

Taking into account the close working and living conditions these miners are 

experiencing, it can definitely have a negative impact on their adherence to treatment5.  
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3. Limitations 

A randomized controlled study would have been the best study design to use in this case.  

Due to the sample size needed for a randomized controlled study and the time limitation 

in doing this study, it was not practical to use the randomized controlled study design.  

The alternative to this was a before-and-after experimental study.    

The paired-data study design and the small sample size reduced the power of the study.  

The short follow-up period of one month, could have introduced a ‘honeymoon effect’ on 

the adherence. 

The small sample size and huge loss-to-follow-up affects the internal validity of this 

study.  Also, the sample size from the focus groups was very small, therefore the 

information collected from these focus group discussions may not be representative of the 

beliefs and impressions held by the greater sample population targeted in this study – 

particularly the attitudes of those who chose not to participate. 

The greater sample population referred to here, means every person taking long-term 

ART and/or INH in this mining population.        
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                                                                Chapter 5 

 
 

Conclusions and Recommendations 
 
1. Conclusions 
 
From this preliminary study it is clear that pill counts and urine testing for INH 

metabolites were not reliable measures of adherence in this study population.  Too few 

people brought back the pill packets for pill counts to be done and not enough people 

were recruited receiving INH preventive therapy.  Self-reported adherence may also not 

be reliable due to the possible report bias.  No gold standard was available for 

comparison. 

Diary cards probably indicated true adherence better, but it was not clear whether the 

introduction of diary cards improved adherence or not, because of the high level of 

adherence reported on self-reported adherence.  We also do not know whether the diary 

cards were not completed merely because of the participants not being able to have it 

with them at all times. 

 

Doing a slightly different analysis comparing the baseline characteristics of those who 

did complete the study with those who did not could give an idea about whether only 

good adherers completed the study.  By comparing the adherence outcomes on self-report 

and diary cards to a gold standard, such as viral load, would give a clearer picture of the 

adherence.  It would still be preferable to conduct a randomized controlled study. 

 

Even though it was not possible to determine whether diary cards helped participants to 

improve their adherence to treatment regimes, the information gathered through the focus 

group discussions showed that the idea of using a diary card was well accepted.  It seems 
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to have given participants a feeling of greater control over the monitoring of their own 

treatment.  It was clear from the focus group discussions that participants liked the idea of 

using the diary card to monitor if any doses have been missed.  If the diary cards were 

reduced to a convenient size, to carry around, it would be used more effectively and with 

more privacy. 

 

 

2. Recommendations 

This study provides valuable information on the usefulness of current measures of 

adherence.  Due to the limitations of this study, a more comprehensive randomized-

controlled study, using other measures of adherence, such as viral loads, is suggested.   

The possibility that diary cards can help people remember and monitor their treatment 

has not been excluded.  The diary card could be reduced to a more acceptable size so that 

mineworkers could take it with them underground. 

Further studies on other ways of improving adherence, in this community, such as the use 

of DOTS or treatment supporters are recommended. 
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Appendices 

! Appendix 1: Diary card example – English 
 
! Appendix 2: Diary Card Adherence questionnaire – Baseline 
 
! Appendix 3: Diary Card Adherence Questionnaire – Follow-up 

 
! Appendix 4: Diary Card data collection form 
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Second visit:……………………………….. 
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 2

 

……

……

……
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Diary card adherence questionnaire:       Appendix 2 
ADHERENCE TO PREVENTIVE THERAPY AND ART 
(Baseline evaluation) 
 
 
(STNO)  DCA 01  STUDY NUMBER …………………………………………………………. 
 

(PCNO)  DCA 02  PREVENTION CLINIC NO………………………… WC   

(DATE)  DCA 03  DATE OF INTERVIEW  …………………….……………………..!!/!!/!! 
(DD/MM/YY) 

(TIME)  DCA 04  TIME OF INTERVIEW ………………………………………………………. !!:!! 
 

(RX)                        DCA 05                   WHICH THERAPIES ARE CURRENTLY PRESCRIBED FOR THE PATIENT? .…..  ! 
                                                                             1=INH only                 2=ART only                 3=both       
 
     
 
 
    Complete a separate form if prescribed both treatments 

(DRUG)                  DCA 06                    WHICH DRUG IS THESE QUESTIONS ASKED ABOUT?…………………………... ! 
                                                                               1=INH                            2=ART  
 

(DATERX)              DCA 07                                             (DD/MM/YY) 
DATE STARTED ON TREATMENT.  …………………………..!!/!!/!! 

 
 
 
BACKGROUND QUESTIONS 
(NAME)  DCA 08  CAN YOU REMEMBER THE NAME OF THE TREATMENT THAT YOU ARE  

                                                               ON?……………………………………………………………………………………….…. ! 
    1=Correct (INH, ART) 2= Incorrect 
                   

(WHY)  DCA 09  CAN YOU TELL ME WHAT THE TABLET IS FOR?………………………………....…! 
    1=Correct (Prevention of TB or improving health)   2=Incorrect 
 

(LONG)  DCA 10      1=Correct (6months INH, forever ART)    2=Incorrect            3=don’t know 
HOW LONG WILL YOU BE TAKING THIS TABLET?……………………………….….! 

 
 
ADHERENCE QUESTIONS 

 (NAMES) DCA 11      1=Combivir (AZT/3TC) and Efavirenz (Stocrin) 
IF RECEIVING ART, WHICH DRUG (S)…………………………………………………. .! 

    2=Combivir (AZT/3TC) and Nevirapine (Viramine) 
    3=Lamivudine (3TC) and Didonosine (DDI) and Efavirenz (Stocrin) 
    4=Other regime 
    5=NA (If only receiving INH) 
 
 
    People often have difficulty remembering taking pills every day.   
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(DIFF)                DCA 12  HOW DIFFICULT DO YOU FIND IT REMEMBERING YOUR PILLS?……………… ! 
1= Extremely difficult 
2= Very difficult 
3= Don’t really know 
4= Not very difficult 
5= Not difficult at all 

 

(NORD)  DCA 13  IN A NORMAL DAY, HOW MANY PILLS DO YOU HAVE TO TAKE? …………..!! 
    (Only related to drug indicated in question 6) 
 

 
 
(NPILS)  DCA 14  DURING PAST THREE DAYS, HOW MANY PILLS DO YOU 

    THINK YOU MISSED?……………………………………………………………….... !! 
    00=No tablets missed  97=NA 
 
 
    IF TAKING INH: 11/11/17= NA 11/17=NA   
(TIME)                     DCA 15                   WHEN DID YOU TAKE YOUR LAST TABLET? 

                                                                                                                                         Date:…….. !!/!!/!! 
                                                         Time:…….. !!/!! 
 
 
DIARY CARD QUESTIONS 
 
(HREM)  DCA 16  WOULD YOU LIKE TO HAVE SOMETHING TO HELP YOU 

                                                               REMEMBER TO TAKE YOUR PILLS?...………………………………………………….! 
1=Yes 2=No 

  

(DREM)  DCA 17      1= Very helpful 
DO YOU THINK A DIARY CARD WOULD HELP?..…………..…………………………! 

    2= Help a little 
    3= Not sure 
    4= Not very helpful 
    5= Would not help at all 
 
 
(COMF)  DCA 18  WOULD YOU FEEL COMFORTABLE TO FILL IN THE DIARY CARD INFRONT OF  

                                                               YOUR ROOMMATES / CO-WORKERS / FAMILY?…………………………..………….! 
    1=Very comfortable 
    2=Comfortable 
    3=Not comfortable 
    4=Would not fill it in at all 
 
 
(ENJD)  DCA 19  DO YOU THINK IT WOULD BE EASY FOR YOU TO USE DURING A NORMAL  

                                                               DAY?……………………………………………………………………………………….… .! 
    1=Very easy 
    2= Easy 
    3= Not easy 
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URINE SAMPLE: 

(COLL)                    DCA 20                    URINE SAMPLE COLLECTED?……………………………………………………….. .! 
                                                                                1=Yes      2=No      3=NA (IF ONLY ON ART) 

(COLTM)                 DCA 21                    TIME UR     11/17=NA   
INE SAMPLE TAKEN………………………………………….. !!/!! 

 
 
PILL COUNT: 
 

(DATEC)  DCA 22  DATE TREATMENT COLLECTED………………………………!!/!!/!! 
11/11/19=Don’t know           (DD/MM/YY) 

 
  DCA 23  NUMBER OF PILLS LEFT IN PACKET 99=Don’t know 97=NA 

(PLEFT1)    Combivir (AZT/3TC)…………………………………………………………...………..!! 
(PLEFT2)    Stocrin (Efavirenz) ……………………………………………………………………..!! 
(PLEFT3)    Viramine (Nevirapine)………………………………………………………………….!! 
(PLEFT4)    Lamivudine (3TC) ………………………………………………………………………!! 
(PLEFT5)    Zerit (d4T) ……………………………………………………………………………… .!! 
(PLEFT6)    Videx (ddI) ……………………………………………………………………………….!! 
(PLEFT7)    INH ………………………………………………………………………………………..!! 
(PLEFT8)    Other ……………………………………………………………………………………..!! 
     

 
COMMENTS AND PROBLEMS: 
 
Any comments and/or problems discussed by patient: 
 
……………………………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………………………… 
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INTERVIEWER!!  VERIFIED!!              ENTERED!!        DOUBLE ENTRY!! 
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Diary card adherence questionnaire:       Appendix 3 
ADHERENCE TO PREVENTIVE THERAPY AND ART 
(Follow-up evaluation) 
 
 
(STNO)  DCA 01  STUDY NUMBER …………………………………………………………. 
 

(PCNO)  DCA 02  PREVENTION CLINIC NO………………………… WC   

(DATE)  DCA 03  DATE OF INTERVIEW  …………………….……………………..!!/!!/!! 
(DD/MM/YY) 

(TIME)  DCA 04  TIME OF INTERVIEW ………………………………………………………. !!:!! 
 

(RX)                        DCA 05                   WHICH THERAPIES ARE CURRENTLY PRESCRIBED FOR THE PATIENT? .…..  ! 
                                                                             1=INH only                 2=ART only                 3=both       
 
     
 
 
 
    Complete a separate form if prescribed both treatments 

(DRUG)                  DCA 06                    WHICH DRUG IS THESE QUESTIONS ASKED ABOUT?…………………………... ! 
                                                                               1=INH                            2=ART  
 

(DATERX)              DCA 07                                             (DD/MM/YY) 
DATE STARTED ON TREATMENT.  …………………………..!!/!!/!! 

 
 
 
 
BACKGROUND QUESTIONS 
(NAME)  DCA 08  CAN YOU REMEMBER THE NAME OF THE TREATMENT THAT YOU ARE  

                                                               ON?……………………………………………………………………………………….…. ! 
    1=Correct (INH, ART) 2= Incorrect 
                   

(WHY)  DCA 09  CAN YOU TELL ME WHAT THE TABLET IS FOR?………………………………....…! 
    1=Correct (Prevention of TB or improving health)   2=Incorrect 
 

(LONG)  DCA 10      1=Correct (6months INH, forever ART)    2=Incorrect            3=don’t know 
HOW LONG WILL YOU BE TAKING THIS TABLET?……………………………….….! 

 
 
ADHERENCE QUESTIONS 

 (NAMES  DCA 11      1=Combivir (AZT/3TC) and Efavirenz (Stocrin) 
IF RECEIVING ART, WHICH DRUG (S)…………………………………………………. .! 

    2=Combivir (AZT/3TC) and Nevirapine (Viramine) 
    3=Lamivudine (3TC) and Didonosine (DDI) and Efavirenz (Stocrin) 
    4=Other regime 
    5=NA (If only receiving INH) 
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    People often have difficulty remembering taking pills every day.   

(DIFF)                DCA 12  HOW DIFFICULT DO YOU FIND IT REMEMBERING YOUR PILLS?……………… ! 
1= Extremely difficult 
2= Very difficult 
3= Don’t really know 
4= Not very difficult 
5= Not difficult at all 

 

(NORD)  DCA 13  IN A NORMAL DAY, HOW MANY PILLS DO YOU HAVE TO TAKE? …………..!! 
    (Only related to drug indicated in question 6) 
 

 
 
(NPILS)  DCA 14  DURING PAST THREE DAYS, HOW MANY PILLS DO YOU 

    THINK YOU MISSED?……………………………………………………………….... !! 
    00=No tablets missed  97=NA 
 
 
    IF TAKING INH: 11/11/17=NA 11/17= NA    
(TIME)                     DCA 15                   WHEN DID YOU TAKE YOUR LAST TABLET? 

                                                                                                                                         Date:…….. !!/!!/!! 
                                                         Time:…….. !!/!! 
 
 
DIARY CARD QUESTIONS 

(DREM)  DCA 16      1= Very helpful 
DO YOU THINK THE DIARY CARD HELPED YOU?..…………..………………………! 

    2= Helped a little 
    3= Not sure 
    4= Not very helpful 
    5= Did not help at all 
 
(COMF)  DCA 17  DID YOU FEEL COMFORTABLE TO FILL IN THE DIARY CARD INFRONT OF  

                                                               YOUR ROOMMATES / CO-WORKERS / FAMILY?…………………………..………….! 
    1=Very comfortable 
    2=Comfortable 
    3=Not comfortable 
    4=Would not fill it in at all 
 

(ENJD)  DCA 18  WAS IT EASY FOR YOU TO USE DURING A NORMAL DAY?……..…………….… .! 
    1=Very easy 
    2= Easy 
    3= Not easy 

URINE SAMPLE: 

(COLL)                    DCA 19                    URINE SAMPLE COLLECTED?……………………………………………………….. .! 
                                                                                1=Yes      2=No      3=NA (IF ONLY ON ART) 
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(COLTM)                 DCA 20                        11/17=NA 
  TIME URINE SAMPLE TAKEN………………………………………….. !!/!! 

 
 
PILL COUNT: 

(DATEC)  DCA 21  DATE TREATMENT COLLECTED………………………………!!/!!/!! 
                     11/11/19=Don’t know           (DD/MM/YY) 
 
 
   DCA 22  NUMBER OF PILLS LEFT IN PACKET 99=Don’t know 97=NA 

(PLEFT1)    Combivir (AZT/3TC)…………………………………………………………...………..!! 
(PLEFT2)    Stocrin (Efavirenz) ……………………………………………………………………..!! 
(PLEFT3)    Viramine (Nevirapine)………………………………………………………………….!! 
(PLEFT4)    Lamivudine (3TC) ………………………………………………………………………!! 
(PLEFT5)    Zerit (d4T) ……………………………………………………………………………… .!! 
(PLEFT6)    Videx (ddI) ……………………………………………………………………………….!! 
(PLEFT7)    INH ………………………………………………………………………………………..!! 
(PLEFT8)    Other ……………………………………………………………………………………..!! 
 

 
 
DIARY CARD: 
 

(TOTP)  DCA 23  PROPORTION OF TABLETS TAKEN OVER TOTAL PERIOD……………………!! 
(DAYSP)  DCA 24  PROPORTION OF TABLETS TAKEN OVER PAST THREE DAYS ……………...!! 
 

(FILL)  DCA 25  HOW WELL FILLED IN ……………………………………………………………………..! 
    1= Very well 
    2= Well 
    3= Not very well 
    4= Not at all 
 

 
COMMENTS AND PROBLEMS: 
 
Any comments and/or problems discussed by patient: 
 
……………………………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………………………… 
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Diary card adherence data collection form:      Appendix 4  
ADHERENCE TO PREVENTIVE THERAPY AND ART 
(Diary card) 
 
 
(STNO)  DCA 01  STUDY NUMBER ………………………………………………………….  
 

(DATEDI)  DCA 02  DATE OF DIARY CARD INTRODUCTION.……………………..!!/!!/!! 
(DD/MM/YY) 

                                                                              
 
  INDICATE EACH D    01=Combivir (AZT/3TC)   97=NA 

RUG SEPARATELY: 
    02=Stocrin (Efavirenz) 
    03=Viramine (Nevirapine) 
    04=Lamivudine (3TC) 
    05=Zerit (d4T) 
    06=Videx (ddI) 
    07=INH 
    08=Other 
 

(DRUG1)  DCA 03  DRUG 1 …………………………………………………………………………………...!!  

(DATEC1)   DATE TREATMENT WAS COLLECTED ………………………!!/!!/!! 
    11/11/19 = Don’t know  

(TIME1A)    TIMES DRUG IS TAKEN BY PATIENT…………………………………….!!:!! 
(TIME1B)                   …………………………………….!!:!!  
(TIME1C)                                      ……………………………………!!:!! 
                                       11/17 = NA  

(TDOSE1)   TOTAL NUMBER OF DOSES THAT HAD TO BE TAKEN ………………………...!! 
(TMRK1)    TOTAL NUMBER OF BLOCKS MARKED …………………………………………..!! 
(TMRKD1)   TOTAL NUMBER OF BLOCKS MARKED FOR THE LAST THREE DAYS ……..!!
  
 

(DRUG2)  DCA 04  DRUG 2 …………………………………………………………………………………...!!  

(DATEC2)   DATE TREATMENT WAS COLLECTED ………………………!!/!!/!! 
    11/11/19 = Don’t know  

(TIME2A)    TIMES DRUG IS TAKEN BY PATIENT…………………………………….!!:!! 
(TIME2B)                   …………………………………….!!:!!  
(TIME2C)                                      ……………………………………!!:!! 
                                                    11/17 = NA 
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(TDOSE2)   TOTAL NUMBER OF DOSES THAT HAD TO BE TAKEN ………………………...!! 
(TMRK2)    TOTAL NUMBER OF BLOCKS MARKED …………………………………………..!! 
(TMRKD2)   TOTAL NUMBER OF BLOCKS MARKED FOR THE LAST THREE DAYS ……..!! 
 
 

(DRUG3)  DCA 05  DRUG 3 …………………………………………………………………………………...!!  

(DATEC3)   DATE TREATMENT WAS COLLECTED ………………………!!/!!/!! 
    11/11/19 = Don’t know  

(TIME3A)    TIMES DRUG IS TAKEN BY PATIENT…………………………………….!!:!! 
(TIME3B)                   …………………………………….!!:!!  
(TIME3C)                                      ……………………………………!!:!! 
                                                     11/17 = NA  

(TDOSE3)   TOTAL NUMBER OF DOSES THAT HAD TO BE TAKEN ………………………...!! 
(TMRK3)    TOTAL NUMBER OF BLOCKS MARKED …………………………………………..!! 
(TMRKD3)   TOTAL NUMBER OF BLOCKS MARKED FOR THE LAST THREE DAYS ……..!! 
 
 
 

(DRUG4)  DCA 06  DRUG 4 …………………………………………………………………………………...!!  

(DATEC4)   DATE TREATMENT WAS COLLECTED ………………………!!/!!/!! 
    11/11/19 = Don’t know  

(TIME4A)    TIMES DRUG IS TAKEN BY PATIENT…………………………………….!!:!! 
(TIME4B)                   …………………………………….!!:!!  
(TIME4C)                                      ……………………………………!!:!! 
                                                     11/17 = NA  

(TDOSE4)   TOTAL NUMBER OF DOSES THAT HAD TO BE TAKEN ………………………...!! 
(TMRK4)    TOTAL NUMBER OF BLOCKS MARKED …………………………………………..!! 
(TMRKD4)   TOTAL NUMBER OF BLOCKS MARKED FOR THE LAST THREE DAYS ……..!! 
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(DRUG5)  DCA 07  DRUG 5 …………………………………………………………………………………...!!  

(DATEC5)   DATE TREATMENT WAS COLLECTED ………………………!!/!!/!! 
    11/11/19 = Don’t know  

(TIME5A)    TIMES DRUG IS TAKEN BY PATIENT…………………………………….!!:!! 
(TIME5B)                   …………………………………….!!:!!  
(TIME5C)                                      ……………………………………!!:!! 
                                                    11/17 = NA  

(TDOSE5)   TOTAL NUMBER OF DOSES THAT HAD TO BE TAKEN ………………………...!! 
(TMRK5)    TOTAL NUMBER OF BLOCKS MARKED …………………………………………..!! 
(TMRKD5)   TOTAL NUMBER OF BLOCKS MARKED FOR THE LAST THREE DAYS ……..!! 
 
(DRUG6)  DCA 08  DRUG 6 …………………………………………………………………………………..!!  

(DATEC6)   DATE TREATMENT WAS COLLECTED ………………………!!/!!/!! 
    11/11/19 = Don’t know  

(TIME6A)    TIMES DRUG IS TAKEN BY PATIENT…………………………………….!!:!! 
(TIME6B)                   …………………………………….!!:!!  
(TIME6C)                                      ……………………………………!!:!! 
                                                    11/17 = NA  

(TDOSE6)   TOTAL NUMBER OF DOSES THAT HAD TO BE TAKEN ………………………...!! 
(TMRK6)    TOTAL NUMBER OF BLOCKS MARKED …………………………………………..!! 
(TMRKD6)   TOTAL NUMBER OF BLOCKS MARKED FOR THE LAST THREE DAYS ……..!! 
     

 
COMMENTS: 
 
Any comments: 
 
……………………………………………………………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………………………………………………………… 
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INTERVIEWER!!  VERIFIED!!              ENTERED!!        DOUBLE ENTRY!! 
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