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3
Adherence to Antiretroviral Treatment in 

Uganda: Patt erns and Barriers

3.1 Introduction 
One of the research questions posed at the beginning of this study was to assess the 
adherence activities that precede and culminate in the pill-taking event itself, and the 
respective barriers. The decision to investigate the adherence barriers based on the 
key activities stemmed from earlier work that indicated that an aggregate measure 
using a single number of pills concealed the important activities that precede and 
culminate in the medication action. By 2004 (at the inception of this study), the only 
work that suggested an expanded measurement of adherence was that of Ryan et al. 
(2003), who made a distinction between global and episodic adherence. 

Global adherence was regarded as an aggregate measure, referring to an overall 
probability of pill-taking, presented as a percentage of prescribed doses actually taken. 
Episodic adherence, on the other hand, was intended to assess whether an individual 
took a particular dose of medication in a timely manner. Ryan and associates argued 
that episodic adherence highlights the dynamics of the activities and emotional 
experiences that occur immediately before or during the scheduled pill-taking time, 
and that adherence is not an event but an outcome of a succession of events. Later, in 
2008 the Institute of Medicine (IOM)16 also revealed that the use of a single number 
to define adherence may mask crucial insights to adherence problems, product 
acceptability, and potential areas of intervention. 

Based on the composition of adherence barriers in the background studies 
implemented in the developed world and resource-poor settings on the one hand, 
and the preliminary findings from the exploratory qualitative studies on the other, 
it became necessary to investigate adherence to ART as both a process and as an 
episodic event using five adherence activities. These five adherence activities were: 
1) adherence to initiation appointments; 2) adherence to refill appointments; 3) 
adherence to meal/snack-taking; 4) adherence to medication time; and 5) adherence 
to the medication dose itself. The assumption is that these adherence activities by 

16 USA Academy
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themselves or via their associated barriers directly or indirectly influence adherence 
to medication dose itself.  

The first part of this Chapter takes stock of the first four adherence activities that 
precede and culminate in the medication dose and attendant barriers. The last 
section examines adherence to medication and the barriers to taking the required 
medication dose. Finally, the last section synthesises the adherence barriers for all 
the adherence activities. 

3.2 An Overview of Non-Adherence Levels
As already indicated in the methodology Chapter, this study identifies five sets 
of adherence activities, each with specific adherence barriers. The five adherence 
activities are: 1) adherence to initiation appointments; 2) adherence to medication 
refill; 3) adherence to meal/snack-taking; 4) adherence to medication time; and 5) 
adherence to medication dose. However, before discussing for each of these adherence 
activities in details, it will be necessary to present an overall picture of non-adherence 
for all of the adherence activities. 

Table 3.1: Non-adherence to Particular Adherence Activities over the 3-Year 
Period 

Type of Adherence Activity Percentage (Number)
Non-adherence to any of the 6 initiation appointments 2%-9% (-)3

Non-adherence to pharmacy refi ll 40%   (103)
Non-adherence to meal/snack advice 66%   (172)
Non-adherence to dosing time 53%   (139)
Non-adherence to medication dose 46%   (142) 

Overall, Table 3.1 above shows that between 2% and 66% of patients failed to adhere to 
a particular adherence activity over a time-period of three years preceding the survey. 
Overall, the level of non-adherence was low, especially given the fact such adherence 
was based on the dataset for the three years preceding the study. The following section 
will describe each of the five adherence activities and their respective barriers. 

3.3 Adherence Activities
3.3.1. Adherence to Induction Activities 
‘Adherence to induction activities’ refers to the probability of complying with initial 
counselling activities intended to prepare the ART client for life-long treatment. 
Adherence to induction appointments is crucial because it helps the patient to gain 
knowledge of the disease condition, the goals of the therapy and its limitations, 
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potential side effects, therapeutic behavioural change, as well as orienting their 
Treatment Supporters in care and support practices. To the provider, this phase 
provides vital information on patient characteristics, potential adherence barriers, 
and on possible corrective measures for (re-)enforcing adherence to ART.  

Adherence to induction activities was measured by establishing the level of 
adherence to appointments for VCT, CD4 cell count tests, collecting CD4 test 
results, induction counselling sessions (1st-3rd session), and the ART initiation 
appointment. Adherence data for each of these six appointments was extracted from 
the clinical records and recorded as ‘date expected’ and ‘date reported’, as were the 
reasons for having missed the appointment, where applicable. Those patients who 
reported for their appointment on the expected date were considered adherent to 
that particular activity. It should be noted, in the table below, the fluctuation in the 
number of cases between consecutive visits is mainly due to individual patients’ (in)
eligibility for subsequent health appointments. For instance, if an individual’s CD4 
cell count was above or extremely below the required threshold, it often resulted in 
delayed or early introduction of antiretroviral treatment, thus deferring or skipping 
some VCT activities respectively. In the table below, the VCT row cells are blank 
because both VCT and routine counselling and testing (RCT) are sought without 
prior appointment. 

Table 3.2: Proportion of People who Returned on the Exact Date of 
Appointment 

Types of Initiation Activity
Total Number 

of Respondents Actual Number of 
being Adherent

Percentage 
Adherence

Date for Seeking VCT/Diagnosis - - -
Date Returned for CD4 Test 247 232 94%
Date Picked up CD4+ Test Results 244 222 91%
Date Returned for 1st Counselling 243 225 93%
Date Returned for 2nd Counselling 106 103 97%
Date Returned for 3rd Counselling 68 64 94%
Date Initiated on ARVs 108 106 98%

Results in the table above indicate a high adherence to initiation appointments as ≥ 
91% returned for each of the initiation appointments in a timely manner. For those 
who were non-adherent to the initiation appointment the qualitative reasons given 
were: fear of knowing CD4 count results; not being fully prepared to start ART; CD4 
cell count still being above the threshold (200 cell count); having a busy schedule; 
delayed return from the village; being seriously sick; because a Treatment Supporter 
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was not available to accompany the patient to the health facility; and because the 
appointment occurred on a public holiday. It was outside the scope of this Chapter 
to discuss the facilitating factors (see Chapter 5). 

3.3.2. Adherence to Pharmacy Refill Appointments 
Here, adherence to refill appointments is intended to refer to the act of turning up 
for a prescription on the exact date of the appointment. Results from the quantitative 
study indicated that a large proportion of ART clients (40%, 103) had skipped one 
or more antiretroviral refill appointments over the three years preceding the survey. 
The comparison of adherence to refill appointments between the two sites indicates 
a statistically significant proportion (47%, 67) of urban clients was more likely to 
be non-compliant to refill appointments than their rural counterparts (30%, 36) 
(x2= 8.049, df = 1, p = .005). The major reason for this being travel to the village. In 
a bivariate analysis, a statistically significant proportion (75% 76) of patients who 
missed pharmacy refill were more likely to miss medication doses (x2= 13.435, df=1, 
p=.000) at some point, in both cases the data source consisted of clinical records.

A separate question that captured the number of times individuals patients ever 
skipped pharmacy refill appointments, indicated that having missed a pharmacy refill 
does not necessarily imply that the patient completely ran out of pills17. The table 
below presents the two scenarios of skipped refill appointments and the possibility 
of experiencing stock-outs.

Table 3.3: Incidences of Missing Pharmacy Refi ll and Possibility of Running out 
of Doses  

Level of Non-Adherence
Type of ARV Site Total

n=148
Mission
n=111

Public

Missed Pharmacy Refi ll but had Continuity Dose 60%  (67) 32%  (12) 53%  (79)
Missed Pharmacy Refi ll and Ran Out of Pills 40%  (44) 68 %  (25) 47%  (69)

N.B.: These are multiple responses over three years.

The above table shows that out of the 148 total incidences of missed pharmacy refills 
in the two sites, less than half (47%, 69) of such incidences resulted in individual drug 
stock-outs, with a resultant possibility of the patient being non-adherent to medication 
doses. The possibility of running out of both the continuity dose was higher in the 
rural setting (68%, 25) than in the urban settings (40%, 44). Missed pharmacy refills 

17 Recall the survey captured the data for the date expected and the actual date of reporting for the 
appointment, and the reasons given by the patient if there was a mismatch

n=37
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do not necessarily result in individual stock-outs because the dispensing procedure in 
both Public and the Mission Facility allowed ‘continuity doses’ for either 2 or 7 days 
respectively over and above the scheduled prescription time period.  Such evidence 
suggests the greater the number of continuity doses the lower the possibility of 
completely running out of stock. 

Delayed return for pharmacy refills in the rural settings was attributed to transport 
problems and prolonged sickness (refer to figures for reasons such as ‘transportation 
difficulties’ and being ‘seriously sick’ in Table 3.4 below) 

Table 3.4: Reasons for Missing Pharmacy Refi ll Appointment

Barriers
Type of Facility Total 

(n=84)
Mission 
(n=53)

Public 
(n=31)

Travel (to the Village) 49%  (26) 16%   (5) 37%   (31)
Transportation Diffi  culties 4%    (2) 42%   (13) 18%   (15)
Employment Obligations 25%  (13) 3%    (1) 17%   (14)
Was Seriously Sick 11%  (6) 16%   (5) 13%   (11)
Still Had Some Pills Left  2%    (1) 29%   (9) 12%   (10)
Child Was Sick 11%  (6) 7%     (2) 10%   (8)
Att ending Burial in the Village 13%  (7) 3%   (1) 10%   (8)
Mistaken Dates 9%    (5) 7%     (2) 8%     (7)
Was Feeling Bett er 4%    (2) 3%     (1) 4%     (3)
ARVs Delivered by Treatment Supporter 4%    (2) 0%     (0) 2%      (2)
No Reason 25%  (13) 09% (0) 15%  (13)
Other 2%    (1) 10%    (3) 5%       (4)

N.B.: Multiple responses allowed.

In terms of the composition of barriers, patients in both urban and rural settings 
experienced almost the same type of barriers to adhering to refill appointments. The 
eight most important reasons were: 1) travel to the village; 2) transport difficulties; 
3) employment obligations; 4) sickness; 5) child sickness; 6) attending a burial; 7) 
mistaken dates; 8) feeling better. A close scrutiny of the percentages and respective 
number of cases shows a high probability of missing a pharmacy refill in the urban 
settings due to travel to the village and employment obligations; while in the rural 
settings the main cause of missing a pharmacy refill was mainly due to failure to raise 
money for transport and sickness. 

3.3.3 Adherence to Meal/Snack Intake
Adherence to Meal/Snack-Taking Advice refers to taking a meal or snack to avoid 
adverse metabolic effects associated with antiretroviral medication. Significantly, there 
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was no specification for dietary intake for the type of antiretroviral regimen18 that was 
being dispensed in the Mission Facility and the Public Facility. Nevertheless, findings 
from qualitative exploratory studies revealed that even with non-dietary prescription 
ARVs, patients tended to complain of adverse metabolic effects after taking ARVs on 
an empty stomach, and some went to the extent of vomiting the pills, or postponing 
taking the medication due to lack of food at home. 

Eeh! If this medicine is not accompanied with food it can cause trouble. It causes 
drowsiness, it makes the heart race, vision becomes a problem, one develops tears in 
the eyes, joints become weak, and one starts shaking. This medicine demands a lot 
water and food. But because we sometimes find it difficult to find food, we simply 
take the medicines on an empty stomach and live with the consequences as they 
occur. (Focus Group Discussion, RPF) 

As a result, the survey was interested in the extent to which dosing on an empty 
stomach was a problem. Self-report results revealed that a large proportion (66%, 172) 
of patients had at one time taken ARVs on an empty stomach. There was no statistically 
significant difference in empty stomach dosing between the urban-based patients 
(53%, 74) and rural-based patients (54%, 65) (x2= .023(b), df = 1, p =.879).

The occurrence of empty stomach dosing was attributed to several causes, as table 3.5 
indicates. The major cause of empty stomach dosing at both study sites was failure to 
have ready food available and food shortage at medication time. Adherence barrier 
like food shortage in a home was more common in an urban than in a rural setting. 

Table 3.5: Reasons for Taking ARVs on an Empty Stomach

Barriers
Type of Facility Total 

(n=261)
Mission
(n=142) 

Public 
(n=119)

Food was not Ready  85% (121) 97% (116) 91% (237)
Food Shortage in a Home 56% (80) 50%  (60) 54% (140)
Medication Time Occurs Earlier 4%  (6) 4%  (5) 4%   (11)
Too Busy at Place of Work 5%  (7) 3%  (4) 4%  (11)
Travelling on that Day 3%  (4) 3%  (3) 3%  (7)
No Appetite for Food 4%  (6) .8%  (1) 3%  (7)
Other .7%  (1) 2%   (2) 1%  (3)

N.B.: Multiple responses allowed.

18 Regimens that require taking a meal or snack before dosing are Lopinanavir + Ritonavir 
(LPV/r), Kaletra, Ritonavir (RTV), Norvir, Saquinavir SGC (SQV-S), Fortovase, Saguinavir 
HCG (SQV-H), Invirase, Nelfi navir (NFV), or Viracept.
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The reasons given under ‘Other’ included: 1) failure to accommodate medication  
whereby taking medicine after food  led to bodily reactions such as palpitations, 
vomiting etc; 2) fasting, 3) being in prison; 3) social commitments.

3.3.4 Adherence to Dosing Time 
Adherence to dosing time is closely linked to ‘scheduling accommodation’, which 
is defined by Fogarty et al. (2002), in a Western sense, as a person’s ability to 
fit medication into a daily schedule as facilitated by timers, proper adherence 
instructions, reminders, and such like. In this study ‘adherence to medication time’ 
was regarded as taking the prescribed dose within one hour of the scheduled time. Half 
(53%, 139) of all the patients at both sites admitted having forgotten taking pills on 
time over the last 3 years preceding the survey. There was no statistically significant 
difference in missing dosing times between the urban-based patients (53%, 74) and 
the rural-based patients (54%, 65) (x2= 0743, df = 1, p = .786). 

The next question intended to estimate the amount of time that elapsed between 
the scheduled time for pill-taking and the actual time the pill was taken. Of the139 
patients who had skipped the dosing time over the 3-year treatment period preceding 
the survey at least once, half (55%, 78) were in a position to recall the number of 
episodes and number of hours that elapsed after the dosing time. Of those patients, 
they had recorded 82 missed dosing time episodes. The table below presents patient’s 
estimation of the number of dosing hours they ever defaulted. 

Table 3.5b: Number of Hours defaulted (both sites combined) 

No. of Hours Skipped Percent (n=78)
1 73%  (57)
2 18%  (14)
3 6%     (5)
4 1%     (1)
7 1%      (1)
8 3%      (2)

10 1%      (1)
24 1%      (1)

Patients’ estimation of the time defaulted indicated that majority (73%, 57) had 
skipped by only one hour. However, if the data were to be disaggregated on a six-hourly 
basis, 6% (5) of episodes of missed dosing times might have resulted in missing half 
a day’s ARV dose. Table 3.6 presents the barriers to adherence to dosing time. 
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Table 3.6: Reasons for Missing Dosing Time 

Barriers
Type of Facility Total

(n=136)
Mission
(n=72)

Public
(n=64)

Lacked Reminder 33%  (24) 33%  (21) 33%  (45)
Travel/Safari 21%  (15) 17%  (11) 19%  (26)
Too Busy at Workplace/Farming 21%  (15) 16%  (10) 18%  (25)
Domestic Work 7%    (5) 13%  (8) 10%  (13)
Food was not Ready 8%    (6) 8%    (5) 8%    (11)
Social Obligations 7%    (5) 3%    (2) 5%    (7)
Burial 3%    (2) 6%    (4) 4%    (6)
Entertaining Visitors 1%    (1) 5%    (3) 2%    (4)
Lacked Food on that Day 1%    (1) 3%    (2) 2%    (3)
Returned Late from Work 4%    (3) 0%    (0) 2%    (3)
Other (Too Sick) 3%    (2) 2%    (1) 2%    (3)

N.B.: Multiple responses allowed

Table 3.6 above shows that patients in the two sites tended to share common barriers 
to adherence to dosing time. The major factors contributing to missing the dosing 
time were lack of a reminder, travelling, being too busy, and domestic work; other 
reasons included oversleeping, imprisonment, and being seriously sick. In some cases, 
excessive desire to adhere with other forms of treatment activities led to missing the 
dosing schedule. 

I normally take my medicines at 8:00am; but sometimes I delay. The day I am 
supposed to collect my medicine I have to get up early in order to be at the hospital 
before the queue gets long. When I return home, I have to make sure that I prepare 
something to eat before I take the medication. I end up taking the medicine late. 
(Male Respondent, Kayunga Public Hospital)

3.3.5 Failure to Return Unused Extra Pills 
Review of patients’ clinical records revealed the unusual phenomenon of failure 
to return extra unused pills (continuity doses) at scheduled pharmacy refill visits. 
According to data extracted from the pill-count data, a small proportion (29%, 74) of 
all patients at both sites failed to return extra unused pills present in the medication 
bottles. In a bivariate analysis, a statistically significant proportion (49%, 68) of 
urban-based patients were less likely to return extra unused pills than (5%, 6) the 
rural-based patients (x2= 60.248, df=1, p=.000). Several reasons were given for failure 
to return with unused pills.
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Table 3.7: Reasons for Failure to Return Extra Unused Pills 

Reasons
Type of Facility Total

(n=66)
Mission
(n=61)

Public
(n=5)

Vomited and Ended up Taking More than Once 43%   (26) 80%    (4) 46%    (30)
Forgot and Ended up Taking More than Once 33%   (20) 20%    (1) 32%    (21)
Only Misplaced/left  behind the Pills 20%    (12) 0%      (0) 20%    (12)
Can’t Recall what Happened to the Missing Pills 8%     (5) 0%      (0) 8%       (5)
Took Strong Dose to Get Bett er Quickly 7%     (4) 0%      (0) 6 %      (4)
Under-Counting at Pharmacy 5%     (3) 0%      (0) 5%       (3) 
Refunded Borrowed Pills 3%     (2) 0%      (0) 3%       (2)
No Reason Given 18% (11) 0%     (0) 16%    (11)

N.B.: Multiple responses allowed

Failure to return extra unused pills was variously attributed to: 1) failure to 
accommodate medicine reflected in taking extra-dose after vomiting; 2) lack of 
concentration reflected in unintended overdosing and misplacing the pills; 3) taking 
an overdose in order to achieve quick recovery; refunding pills previously borrowed 
from fellow patients, 4) putting the blame on the pharmacy for under-counting the 
pills. 

3.3.6 Adherence to Medication Dose 
3.3.6.1 Global Adherence
This is the common measure of adherence which can be operationally defined as 
taking the appropriate number of pills as prescribed by the health worker. Table 3.7 
below shows the incidence of missed pills among patients for the entire treatment 
period of 3 years that preceded the survey. As already noted, the data were extracted 
from patients’ files and integrated into the survey questionnaire. 

 Table 3.8: Proportion of Patients who Ever Missed Pills over the Th ree Years

Ever Missed Pills ARV Site Total
Mission Public

Yes 78%  (110) 27%%  (32) 100%  (142) 
No 23%  (32) 73.3%  (88) 100%  (120)

In a bivariate analysis, a statistically significant proportion (78%, 110) of urban-based 
patients was more likely to miss medication dose than (27%, 32) the rural-based 
patients (x2= 67.608(b) df = 1, p =.000). However, such higher levels of adherence 
did not necessarily affect the overall 95% adherence in the Mission Facility. In the 
others, the recorded difference in non-adherence between the two facilities represents 
missed pill episodes but not the actual number of missed pills.
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As already indicated in the methodology Chapter, two types of adherence measures 
were used, that is: adherence level (calculated as mean adherence) and adherence status 
(calculated as the proportion of patients in a sample taking 95% of their prescribed 
pills). I have also indicated that for adherence status, this is classified as the proportion 
of patients achieving optimal adherence (100%), near-optimal adherence (95-99%), 
sub-optimal adherence (80-94%), and non-adherence (<80%). Table 3.8 below shows 
the adherence status for the sampled patients (262) for the entire treatment period 
of 3 years preceding the survey. 

Table 3.9: Adherence Status for the Mission and Public Facility (n=262)

Adherence rates
ARV Site

Total 
Mission Facility Public Facility

Non-adherence (<80%) 1.4%     (2) 5.0%    (6) 3%       (8) 
Sub-Optimal     (80-94%) 9.9%     (14) 3.3%    (4) 7.9%    (18)
Near-Optimal   (95-99%) 66.2%   (94) 17.5%  (21) 43.9%  (115)
Optimal             (100%) 22.5%   (32) 74.2%  (89) 46.2%  (121)
Total 100%    (142) 100%   (120) 100%   (262)

Table 3.9 above shows that, of the 262 patients sampled, 90% (236) achieved the 95% 
near-optimal adherence level over the 3 years that preceded the survey – that is, both 
optimal and near-optimal adherences combined. This implies that only 10% (26) 
failed to achieve 95% adherence. Surprisingly, while Table 3.8 shows that a statistically 
significant proportion of urban-based patients was more likely to miss medication 
dose than the rural-based patients, there was no substantial difference in the ≥ 95% 
adherence between the two groups of patients. This is because 89% (126) of patients 
in UMF, which provides holistic healthcare services, and 92% (110) of patients in 
RPF), providing minimum healthcare, took ≥ 95% of their prescribed pills over the 
three years preceding the survey. In fact, in terms of the actual optimal adherence 
(100%), the rural-based patients outperformed the urban-based patients, with 74% 
(89) compared to only 23% (32) respectively taking 100% of their prescribed pills. 
Chapter 5 will examine the facilitating factors; for this Chapter, Table 3.10 below 
presents the barriers to medication dose. 
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Table 3.10: Reasons for Missing Antiretroviral Medication (n=144)

Barriers
Type of Facility Total

n=144
Mission

n=97
Public
n= 46

Forgot 90%  (87) 26%  (12) 69%  (99)
Travel 13%  (13) 14%  (7) 14%  (20)
Sickness 16%  (15) 9%    (4) 13%  (19)
Ran out of Pills 13%  (13) 13%  (6) 13%  (19)
I Was Too Busy 8%    (8) 13%  (6) 8%    (14)
Att ending Burial  5%    (5) 13%  (6) 8%    (11)
Lacked Accompanying Food 5%    (5) 2%    (1) 4%    (6)
Feeling Bett er 2%    (2) 4%    (2) 3%    (4)
Att ending a Social Event 2%    (2) 2%    (1) 2%    (3)
Lost the Pills 2%    (2) 2%    (1) 2%    (3)
Side Eff ects 0%    (0) 6%    (3) 2%    (3)
Transport Problems to Pick up Pills 1%    (1) 4%    (2) 2%    (3)
Misplaced Pills 2%    (2) 0%    (0) 1%    (2)
Vomited 1%    (1) 0%    (0) 0.7% (1)
Was Sharing Medicine 1%    (1) 0%    (0) 0.7% (1) 
Can’t Tell 12%  (12) 0%    (0) 0.7% (12)

N.B.: Multiple responses allowed

Forgetfulness was the leading cause of being non-adherent to antiretroviral 
medication, followed by travel to the village, sickness, individual stock-outs, being 
too busy, attending a burial, and lack of food at medication time. It should be noted 
that the biomedical factors seem to be at the periphery, with few incidences of missed 
doses attributed to feeling better (3%, 4), side effects (2%, 3), lost tablets (2%, 3), 
or vomiting (0.7%, 1). It is worth noting that while forgetfulness affected adherence 
in both rural and urban settings, this problem was higher in the urban than in the 
rural setting.

3.3.6.2. Trends in Non-Adherence 
While the global adherence presented above (in Table 3.9) provides the overall picture 
of adherence to ART, it may conceal adherence trends and their attendant barriers. 
Therefore, this section concentrates on time-course non-adherence, for those 142 
patients who ever recorded missed pills over the three years that preceded the survey. 
However, due to limitations of space, only the seasonal non-adherence for the calendar 
year ( January to December) will be presented here. The longitudinal adherence data 
will be presented in Chapter five. Further, because the measure of adherence using 
adherence level (mean percentage pills taken correctly) is more revealing of the central 
tendency than adherence status (proportion of patients who take 95% of prescribed 
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doses), this section will analyse non-adherence in the form adherence levels. Table 
3.11 below presents seasonal non-adherence for the calendar year, with pill-count 
data pooled on monthly basis. Both the mean and median are presented here because 
the two have different levels of accuracy. The episodes of missed pills simply refer to 
the number of times (incidences, or counts) the 142 patients missed their pills in a 
given month over the entire treatment time period.

Table 3.11: Mean Proportion and Episodes of Missed Pills for Each Month

ARV Site Months TotalJ F M A M J J A S O N D
Urban Mission Facility

Mean % Missed Pills 5 7 5 5 6 9 6 8 7 7 4 4 6
Median % Missed Pills 4 4 4 2 3 4 4 4 4 4 2 3 4
Episodes of Missed Pills 48 45 38 30 43 29 40 57 38 40 41 31 480

Rural Public Facility
Mean % Missed Pills 7 50 0 3 9 0 3 2 42 40 23 2 18
Median % Missed Pills 3 50 0 3 7 0 3 2 33 40 4 2 3
Episodes of Missed Pills 3 2 0 1 3 1 2 1 4 1 5 5 28

Total (both sites)
Mean % Missed Pills 5 9 5 10 6 8 6 8 11 8 6 4 7
Median % Missed Pills 4 4 4 2 3 4 3 4 4 4 2 3 4
Episodes of Missed Pills 51 47 38 31 46 30 42 58 42 41 46 36 508

A close look at Table 3.11 above reveals a slightly different pattern in non-adherence 
to medication dose between the urban and the rural settings. While the urban-based 
patients seeking antiretroviral services in the Mission Facility recorded high episodes 
of missed pills (29-57) throughout the year, they tended to skip few antiretroviral 
doses, which is reflected in a lower mean percentage of missed pills (4%- 7%) recorded 
throughout the year. On the other hand, while the rural-based patients recorded few 
episodes of missed pills (1-5), they tended to skip large antiretroviral doses, which 
is reflected in a high mean percentage of missed pills (1% - 50%) recorded in certain 
months of the year.  A second observation is the coincidence of sub-optimal adherence 
on a quarterly basis between two different facilities, namely; January-February, May, 
August, and October-November (refer to the bold figures, especially the mean and 
episodes of missed pills). 

When data for adherence barriers (same question for Table 3.10 above) were plotted 
on a line graph, the outcome indicated coincidence of multiple adherence barriers 
during February, June, and November, with those months roughly coinciding19 with 

19 Non- non-adherence and adherence barriers roughly coincide because this adherence analysis is 
based on pill-count data collected by health workers on the next pharmacy refi ll visit.
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those in which decrease in adherence to medication dose was recorded.  The main 
adherence barriers are: forgetfulness, sickness, travel, individual stock-outs, and 
being busy. 

Figure 3.1: Reasons for Occurrence of Missed Pills in Calendar Months.
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Seasonal Calendar Tools used in Participatory Poverty Assessments have always 
indicated the effect of weather conditions on the levels of poverty. While the amount 
of rainfall for Central region of Uganda varied dramatically between 2004 and 2005, 
the output on the bar-graph (Fig 3.2 below) reveals that the intensity of rainfall during 
the beginning, mid, and end-of-year corresponds to the same period in which non-
adherence and multiple adherence barriers were recorded. In each of those months, 
the rainfall lasted for between 9-16 days, suggesting that a combination of the amount 
and duration of rainfall has an impact on adherence to medication dose and adherence 
barriers (for source, see Appendix Table A.2).   

Figure 3.2: Seasonal Rainfall (mm) for Central Uganda.
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The subsequent Qualitative Explanatory Studies conducted at both sites provides 
insights into the cause-effect relationship. 

Poverty is severe during February because all the money is spent during the end-
of-year holidays. Hardly any money is left to buy food. Between September and 
November, poverty is ‘biting’, the children are back to school and all the money 
has been spent on school fees… Still, some of us send our children to the village 
for holidays and collect them for the next school term. It is better to have children 
spend their holidays in the village than have them spoilt in the urban setting. It is 
even cheaper that way … School holidays affect business (performance); customers 
tend to be tight with their money purse, saving money for the subsequent school 
term. … This is also when landlords become aggressive when demanding rent. Those 
months are associated with deaths and journeys for burials. However, it is foolish 
to make lame excuses to the doctor, like ‘I failed to take the tablets because I was 
travelling’ or ‘I did not have money on me’. Every pill and every reason presented 
to the doctors counts. Once such silly mistakes pile up (as a patient), you are in for 
trouble. (Focus Group Discussion, UMF) 
Those are busy months for planting and one can easily forget (the medication). It 
is also true we tell lies to the doctors. Missing a pill is prohibited, and the higher the 
incidence of missed pills, the higher the threats of suspending treatment. Treatment 
can only be reinstated after refresher counselling. For us, we rarely travel – how can 
one afford money for travel when raising money for transport to pick up medicine 
is a nightmare! (Focus Group Discussion, RPF) 

The rainfall season has a disruptive effect because it is associated with a high 
prevalence of waterborne diseases (malaria, cholera, flu); intensification of farm work 
and dwindling stocks of food reserves in a home in rural settings also triggers high food 
prices in the urban setting; temporal disruption of business in the informal sector; all 
of these leading to income poverty in both the rural and urban setting. Coinciding 
social obligations, economic activities, sickness and losses trigger travel to the village 
(mainly for the urban folk), forgetfulness, and missed pharmacy refills. Depending 
on the nature of work, some upcountry travels can suddenly lift patients from their 
normal therapeutic environment, leading to concealment of medication behaviour 
due to stigma, ultimately resulting in missed doses. A soldier vividly explained what 
happens when he goes on safari. 

I am a soldier who is supposed to provide security to my boss round the clock. 
Sometimes we abruptly travel upcountry (sometimes leaving my tablets behind – my 
emphasis). It becomes rather strange to pull out these tablets and start swallowing 
them in front of my boss and this intimidating crowd. People may start wondering 
that, ‘Eeeh, why is this soldier is swallowing all those tablets?’ On occasions, I get 
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carried away (by the day’s events) and end up forgetting (to take the medication). 
(Focus Group Discussion, UMF) 

3.4 Supplementary Data 
To facilitate subsequent discussion (here and in the concluding chapter) of the 
adherence barriers, Table 3.12 synthesises all adherence barriers (from Table 3.1-
3.10) against the adherence activities that have been identified above. 

Table 3.12: Appearances of Adherence Barrier under a given Adherence Activity 

Categorical  Barriers Specifi c Barrier 
Outcome

Absolute Number 
of Cases Reporting 

a Barrier Total

Non-Adherence To Urban Rural
Biomedical Factors

1. Health Condition Sickness - Induction Appointment 
-  Pharmacy Refi ll 6 5 11
- Dosing Time 2 1 3
- Medication Dose 15 4 19

Vomited - Medication Dose 1 0 1
Had No Appetite - Meal/Snack Intake 6 1 7
Child was Sick - Pharmacy Refi ll 7 1 8
Improved Health condition - Pharmacy Refi ll 2 1 3

- Medication Dose 2 2 4
Sub-Total 41 15 56
2. Regimen Factors Side-eff ects - Medication Dose 0 3 3
3. Failure in 
Concentration

Forgot - Medication Dose 87 12 99
Lost the Pills - Medication Dose 2 1 3
Misplaced the Pills - Medication Dose 2 0 2
Mistaken Dates - Pharmacy Refi ll 5 2 7

Sub-Total 96 15 111
Livelihood Strategies 
1. Reproductive Work

Busy with Domestic Work - Dosing Time 5 8 13

Picking up Child from School - Pharmacy Refi ll 1 3 4
Sub-Total 6 11 17
2. Production Too Busy with Work (On 

Farm/off  Farm) 
- Induction Appointment 
-  Pharmacy Refi ll 13 1 14
- Meal/Snack intake 7 4 11
- Medication Dose 8 6 14

Returned Home late that Day - Dosing Time 3 0 3
Sub-Total 31 10 42
2. Social  Factors 
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3. Social Engagement 
and Participation

Travelled for (Social Event) - Induction Appointment
- Pharmacy Refi ll 26 5 31
- Meal/Snack intake 4 3 7
- Dosing Time 15 11 25
- Medication Dose 15 4 19

Entertaining Visitors - Dosing Time 1 2 3
Att ending Burial - Pharmacy Refi ll 7 1 8

- Dosing Time 2 4 7
- Medication Dose 5 1 6

Sub-Total 75 31 106
Access & Adherence 
Barriers 
1. Poverty Transport Problem - Pharmacy Refi ll 4 13 17

- Medication Dose 1 2 3
Food Shortage in a Home or 
Lack of Accompanying Food on 
that Day

- Meal/Snack intake 80 60 140
- Dosing Time 1 2 3
- Medication Dose 5 1 6

Sub-Total 91 78 169
2. Practical Problems Food was not Ready - Meal/Snack Intake 121 116 237

- Dosing Time 6 5 11
Ran out of Pills - Medication Dose 13 6 19
Treatment Supporter not 
Available or Lacked a Reminder 

- Induction Appointment 
- Dosing Time 24 21 45

Treatment Supporter Delivered 
ARVs

- Pharmacy Refi ll 2 0 2

Had Some Pills in Stock - Pharmacy Refi ll 1 9 10
Sharing Medicine - Medication Dose 1 0 1

Sub-Total 168 157 325
1. Concealed Reasons No Reason or Cannot Tell - Pharmacy Refi ll 27 5 32

- Dosing Time 2 1 3
- Medication Dose 12 0 12
- Meal/Snack Intake 1 4 5

The Triple Role Framework, which is also used in Gender Studies, can be used 
to classify the livelihood activity related barriers (cf. March 1999)20. “A livelihood 
comprises the capabilities, assets (including both material and social resources) and 
activities required for a means of living” (DFID 1999). The assets that make up a 
livelihood are: human capital (education and health), financial capital (liquidity), 
physical capital (means of production), social capital (social networks) and natural 
capital (land and vegetation). 

20 Reproduction activities involve maintenance and caring for family members. Production activities 
involve production of goods and services for consumption and trade in the sector of employment 
and self-employment. Socio-political activities are linked to the collective organisation of social 
events and services (ceremonies and celebrations, participation in groups and organisations, 
local political activities, and maintenance of social networks).
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Table 3.13 below is a summary of Table 3.12, it shows effect of a given barrier on one 
or more adherence activities. 

Table 3.13: Eff ects of Adherence Barriers on Adherence Activities

Multiple Eff ects on Treatment Activities Direct Eff ect on Medication Dose
Biomedical Barriers

Sickness, and improved health condition aff ected 
adherence to pharmacy refi ll, dosing time, and 
medication dose. 

Sickness, improved health condition, 
side-eff ects, diffi  culty in concentration 
(forgett ing, lost pills, and misplaced pills) 
directly resulted in non-adherence to 
medication dose.

Livelihood Activities
Being too busy, travelling, att ending burial, aff ected 
adherence to each of the fi ve adherence activities 
(adherence to treatment initiation appointments, 
pharmacy refi ll, meal/snack, dosing time, and 
medication dose).

Being too busy, travel, att ending burials 
have a direct eff ect on non-adherence to 
medication dose.

Poverty and Practical Barriers
Inability to raise transport money aff ected 
adherence to pharmacy refi ll and medication dose. 
Lack of food in a home aff ected adherence to meal/
snack intake, dosing time, and medication dose. 
Absence of the Treatment Supporter aff ected 
adherence to induction appointment and dosing 
schedule.

Inability to raise transport money directly 
resulted in non-adherence to medication 
dose.

Source: Table 3.12 Chapter 3

3.5 Discussion
The purpose of this Chapter has been to prove or disprove the argument that (non-)
adherence to antiretroviral therapy is an outcome of a set of adherence activities and 
adherence barriers. The interactive set of adherence activities are adherence to: 1) 
treatment initiation appointments, 2) refill appointments, 3) meal/snack-taking, 4) 
dosing time and, ultimately, adherence to medication dose. The evidence presented 
above suggests that (non-)adherence to the medication dose is influenced by a set 
of adherence activities. Whereas adherence to treatment initiation appointments 
was already high (above 90%) in the group of patients that were studied, a close 
look at the content of the Voluntary Counselling and Testing activities (section 
3.3.1) suggests that patients who skip the VCT activities were more likely to miss 
out on vital information necessary to overcome potential adherence barriers during 
the persistence phase. One of the other compelling findings is that a statistically 
significant number of patients who ever missed pharmacy refills also ever missed 
medication doses (x2= 13.435, df=1, p=.000 – see section 3.2.2). While patients’ recall 
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of episodes and hours skipped may have been inaccurate, the estimation of the time 
that elapsed between the dosing time and the actual time the pill was taken suggests 
that 6% (5) may have ended up skipping half a day’s medication dose. (Table 3.5b).  
There is also a close relationship between adherence to pharmacy refill and adherence 
to medication dose. In the 148 cases that missed pharmacy refills in both sites, 47% 
(69) ran out of continuity doses. Yet non-adherence to medication dose was also 
attributed to lack of accompanying food in a home, to inability to attend pharmacy 
refill, and to being too busy with travel (thus skipping the dosing time) (Table 3.10).
There was no significant difference in non-adherence to the adherence activities, 
except for non-adherence to pharmacy refill appointments and returning the unused 
pills in the pill-bottle (Sections 3.32 and 3.3.5). 

Overall, the research findings for the adherence barriers, including the economic 
burden, are consistent with the existing background studies on South Africa (Nachega 
2006); Botswana (Wesier et al. 2003), Brazil (Monreal 2002), Rwanda (Mukabutera 
et al. 2004), Uganda (Kimuli et al. 2004, Byakika-Tusiime et al. 2009), Haiti (Castro & 
Farmer 2004), Burkina Faso (Traore 2004) and others. In these studies, the common 
barriers reported were: lack of financial resources, stigma, disclosure, socio-cultural 
representations of the disease, travel or migration, financial costs, forgetfulness, drug 
stock-outs, drug intolerance and/or side effects, long distances to treatment centres, 
and (lack of) food.  However, these studies lack the analytical framework to aid the 
interpretation of such barriers. 

Based on the Table 3.12 above, adherence barriers can be summarised in three 
categories namely: 

1.  Biomedical barriers
In this study, the only biomedical barriers that were recorded are linked to improved 
health condition, sickness (patient or child sickness, vomiting, lack of appetite), and 
antiretroviral side-effects such as difficulties with concentration (forgetfulness, lost/
misplaced pills, and mistaken dates). 

2. Livelihood Activities
Livelihood activities take the form of reproductive work (busy with domestic work, 
picking up child from school), productive work (too busy, returning home late that 
day); and social engagement and participation (travelled for social event, entertaining 
visitors, attending burial). Travel related barriers have been categorised as part of 
social engagements because in a resource-poor setting, most of the time, travelling 
is intended to attend social events and to pay visits to relatives.
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3.  Access and Adherence Related Costs 
Access related barriers are closely linked to the costs that are yet to be discussed in 
Chapter 4. These costs include direct costs (medical and non-medical costs); indirect 
costs (loss of time, loss of income, physical access constraints); costs incurred by 
treatment supporters (loss of income, loss of time, physical access constraints); and 
practical problems (when sharing medicine).

Table 3.13 indicates that a given adherence barrier can have absolute effect on the 
medication dose and/or multiple effects on several adherence activities, including 
medication dose itself. 




