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Tuberculosis coinfected with HIV constitutes a large proportion of patients in Ethiopia. Isoniazid preventive therapy (IPT) is
recommended for the treatment of latent tuberculosis infection. However, the level of IPT adherence and associated factors among
people living with HIV (PLHIV) have not been well explored. This study aimed to assess adherence to IPT and associated factors
among PLHIV in Addis Ababa. Facility based cross-sectional study was conducted. The study was conducted in 10 health centers
and 2 hospitals. Patients were consecutively recruited till the required sample size was obtained. From 406 PLHIV approached, a
total of 381 patients on IPT were interviewed. Data were entered and analyzed using Epi-Info version 3.5 and SPSS version 16. The
level of adherence to IPT was 89.5%. Patients who have taken isoniazid for ≥5 months were more likely to be adherent than those
who took it for 1-2 months [AOR (95%CI) = 5.09 (1.41–18.36)]. Patients whose friends decide for them to start IPT were less likely
to be adherent than others [AOR (95%CI) = 0.10 (0.01–0.82)]. The level of adherence to IPT in PLHIV was high. Counseling of
patients who are in their first two months of therapy should be more strengthened. Strong Information Education Communication
is essential to further enhance adherence.

1. Introduction

Globally, the number of people living with HIV (PLHIV)
continues to grow. According to UNAIDS report, globally,
an estimated 35.3 (32.2–38.8) million people were living with
HIV and 1.6 (1.4–1.9) million AIDS related deaths in 2012.
Sub-SaharanAfrica continues to bear the burden of the global
epidemic. A total of 25.0 (23.5–26.6) million people were
living with HIV in 2012 in sub-Saharan Africa and an adult
prevalence of 4.7% is reported [1–3].

With an estimated 1.1 million PLHIV, Ethiopia has one of
the largest populations of HIV infected people in the world.
However, HIV prevalence among the adult population is
lower thanmany sub-SaharanAfrican countries.Thenational
andAddis Ababa adult HIV prevalence in 2010 was estimated
to be 2.4% and 9.2%, respectively [4, 5].

TB though curable, it is one of the most common causes
of HIV-related illness and death. About 11.5 million adults
living with HIV/AIDS are estimated to be coinfected with

Mycobacterium tuberculosis, with 71% of those coinfected
living in sub-Saharan Africa. In Ethiopia, routine data from
44 sites in the year 2005/2006 showed that 41% of TB
patients are HIV positive. Another routine data collected in
2006/2007 showed that coinfection is 31% [2, 6].

HIV is the most important factor fuelling the TB epi-
demic in populationswith a highHIVprevalence. Tuberculo-
sis is the most frequent life-threatening opportunistic disease
among PLHIV and remains a leading cause of mortality [7].
Treatment for latent TB infection (LTBI) is an important
strategy if tuberculosis is to be eradicated by 2050. It usually
consists of 6 to 12 months of isoniazid (INH) preventive
therapy (IPT) that has a significant protective effect on those
HIV positive clients without active TB by preventing the
development of TB disease [8, 9].

A significant barrier to effective medical treatment to
INH is the patient’s failure to follow the recommendations
of his or her physician or other healthcare provider. Patient
nonadherence sometimes called noncompliance can take
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many forms; the advice given to patients by their healthcare
professionals to cure or control disease is too oftenmisunder-
stood, carried out incorrectly, forgotten, or even completely
ignored [10]. Nonadherence carries a huge economic burden.
Yearly expenditures for the consequences of nonadherence
have been estimated to be hundreds of billions of US dollars.
In addition to the most obvious direct costs, nonadherence
is also a risk factor for a variety of subsequent poor health
outcomes, including as many as 125,000 deaths each year [11].

Several studies reported that nonadherence to therapy is
the major problem to control TB in developing countries.
The dual infection of tuberculosis and HIV presents further
adherence problems because of high pill burden and adverse
effects. Adherence to treatment is the key to success [12–14].

However, the level of adherence to IPT and its associated
factors among HIV positive patients have not been well
explored in Ethiopia. A study conducted in Addis Ababa [15]
found out that the level of self-reported adherence rate was
86.5% which was only limited to hospitals. In addition to
hospitals, in this study,we have included health centers to give
representative picture of the issue.The information generated
from this study is very crucial to provide a basis for possible
interventions on TB/HIV program and the management of
nonadherence to IPT. Therefore, the aim of this study was to
assess level of IPT adherence and associated factors among
HIV positive patients in Addis Ababa, Ethiopia.

2. Material and Method

2.1. Study Setting. A facility based cross-sectional study was
conducted in Addis Ababa the capital city of Ethiopia from
December 2010 to February 2011. Addis AbabaHealth Bureau
is responsible for both curative and preventive health care
services in the city. There are 10 subcity health departments
which are directly accountable to their respective subcity
administrations. In the city, there are 24 health centers that
are under the Addis Ababa Health Bureau. Totally, there are
38 hospitals in the metropolis. The potential health service
coverage in the city is 100% in terms of availability of the
health facilities in a short distance from the community [16].

2.2. Source Population. All HIV positive patients who had
been enrolled to chronic HIV care and under IPT in Addis
Ababa were the source population.

2.3. Study Population. All HIV positive clients who had
beenunder IPT during the study period were the study
population.Those patients who were ≥18 years of age, willing
to participate, and had taken INH at least for 1 month were
included in the study. Those HIV positive patients who are
seriously ill were excluded from the study.

2.4. Study Variables. The outcome variable for this study was
“Adherence to IPT” which refers to “taking at least 80% of
the prescribed isoniazid doses in the past seven days prior to
the survey as reported by the patient” [17]. The independent
variables were sociodemographic characteristics, time taken
to reach health facilities, waiting time, cost of transport, ART
taking status, IPT disclosure status, person who decide to

start IPT, chance of getting sick from TB without treatment,
attitude on INH which may be dangerous to health, counsel
on adherence, duration on IPT, information about INH, and
last dose taken.

2.5. Sample Size Determination. The following was the
assumption used to calculate the sample size; 𝑍 score at 95%
CI = 1.96, 𝑃 = adherence rate of IPT from a study that was
conducted in South Africa was (72%) [18], and 𝑑 = margin
of error = 4% which provide a sample size of 484. When
correction formula was applied it gives 369. Then 10% none
response rate was added which yields a total sample size of
406.

2.6. Sampling Procedure. Ten health centers and 2 hospitals
were selected randomly from a sampling frame consisted of
a list of all 24 health centers and 5 hospitals that are found
under the Addis Ababa Health Bureau. Then, the calculated
sample size was allocated proportionally to their size. Based
on the inclusion criteria, patients who came for follow up to
the health institutions were consecutively interviewed up on
their exit to homeuntil the required sample sizewas obtained.

2.7. Data Collection. The data was collected by using struc-
tured questionnaire which was prepared by reviewing rele-
vant literatures and adopted to the study context. The ques-
tionnaire was first prepared in English and then translated
in to Amharic (local language). The Amharic version was
translated back into English to check for consistency and
ensure the quality of translation. The data collectors were
health professionals that include health officers and nurses
who have taken basic TB/HIV and ART training and have
experience working in the health facilities.

2.8. Data Quality Control. Training was given for data collec-
tors for two days on how to collect the data.The questionnaire
was pretested in 5% of the sample of people who came to
health facilities other than the selected health facilities and
amendment was done on the questionnaire. The principal
investigator has checked data completeness and consistency
on daily basis.

2.9. Data Processing and Analysis. The collected data was
checked for consistency and completeness anddouble entered
to EPI-Info version 3.5.1 and necessary corrections were
made. The data was then exported from EPI infointo SPSS
version 16.0 software for analysis and data was summarized
using descriptive statistics by running frequencies and the
association of dependent and independent variables was
evaluated using bivariate and multivariate logistic regression
analysis. Those variables that have a 𝑃 value < 0.2 in bivariate
analysis were further considered in the multivariate logistic
regression analysis.

2.10. Ethical Consideration. Ethical approval was obtained
from Addis Continental Institute of Public Health and Uni-
versity of Gondar IRB. Addis Ababa Health Bureau wrote
support letter to the respective health facilities where the
actual study was conducted. Informed consent was obtained
from each respondent after explaining the purpose of
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the study. Participant’s confidentiality was guaranteed by not
recording their personal identifiers on the questionnaire and
data was assessed only by the investigators. Their privacy
was also maintained by making the interview in a separate
place.

3. Results

3.1. Sociodemographic Characteristics. Out of the 406 sam-
pled study subjects, a total of 381 HIV positive patients
who were on IPT have fully responded to our interview
with a response rate of 93.8%. The mean age of the study
participant was 35.24 (±SD 8.54) year. Majority of the study
participants 265 (69.6%) were females. Nearly half of the
respondents, 187 (49.1%), were in the age group of 28–37
followed by the age group 38–47 that accounted 92 (24.1%).
Majority of the respondents were Amahara, 227 (59.5%),
followed by Oromo, 71 (18.6%), Tigre, 39 (10.2%), and Gurage
34 (8.9%) by ethnicity. The predominant religion of the
study participants was Orthodox Christian, 317 (83.2%). One
hundred fifty-two (39.9%) of the respondents have completed
primary education. Self-employment is the means of getting
income for 170 (44.6%) of the participants. Most of the study
participants, 329 (86.4%), were living with ≤5 people with
them in the same house (Table 1).

3.2. Level of Adherence and Associated Factors. The level of
self-reported adherence rate of IPT is found to be 89.5%
with 95% CI (86.1–92.3). In the bivariate logistic regression,
patients who were taking antiretroviral drug weremore likely
to be adherent [95%CI, COR = 1.97 (1.01–3.84)] than patients
who were on Pre-ART with 𝑃 < 0.05. Respondents who
reported to take their pills in the range of 1–11 hrs before
the interview were more likely to be adherent than those
who did not remember when they took their last dose [95%
CI, COR = 3.79 (1.49–9.64)]. Respondents who have taken
IPT for ≥5 months were more likely to be adherent than
those who took for 1-2 months [95% CI, COR 3.86 (1.24–
12.00)]. Individuals who were explained about the reasons
for taking IPT by their doctors/nurses were found to be
more likely to be adherent than those who did not have
information why they are taking IPT [95% CI, COR 6.83
(1.47–31.70)]. Variables such as age, sex, income, time to
health facilities, waiting time, ART taking status, disclosure
of Isoniazid taking status, and disclosure of HIV status were
not found to have significant association with adherence on
the bivariate analysis. In the multivariate logistic regression,
patients who were on IPT for ≥5 months were more likely
to be adherent than those who took it for 1-2 months [AOR
(95%CI) = 5.09 (1.41–18.36)]. Patients whose friends decide
for them to start IPTwere less likely to be adherent than those
who decide for themselves [AOR (95%CI) = 0.10 (0.01–0.82)]
(Table 2).

3.3. Reasons for Nonadherence. Forgetting (45.2%), drug out
of stock (11%), side effects (16.4%), being too ill to take the
drug (16.4%), patients away from home (5.5%), and stigma
(5.5%) were among the reasons mentioned by patients for
being nonadherent.

Table 1: Sociodemographic characteristic of HIV positive patients
on IPT in Addis Ababa, 2011.

Variables
(𝑛 = 381) Categories Number %

Sex Male 116 30.4
Female 265 69.6

Age

18–27 62 16.3
28–37 187 49.1
38–47 92 24.1
≥48 40 10.5

Level of
education

Illiterate 66 17.3
Primary 152 39.9
Secondary 138 36.2

Diploma, and above 25 6.6

Marital status

Married 180 47.2
Single 84 22.0

Divorced 60 15.7
Widowed 48 12.6
Separated 9 2.4

Religion

Orthodox 317 83.2
Protestant 32 8.4
Muslim 27 7.1
Catholic 4 1.0
Others 1 0.3

Ethnicity

Amhara 227 59.6
Oromo 71 18.6
Tigre 39 10.2
Gurage 34 8.9
Sidama 2 0.5
Others 8 2.1

Family size
≤5 329 86.4
6–8 44 11.5
>9 8 2.1

Occupation
Self-employed 170 44.6
Employed 97 25.5

Unemployed 114 29.9

Monthly income

<100 ETB (5.3$) 12 4.5
101–300 ETB (5.3–15.8$) 71 26.6
301–500 ETB (15.8–26.3$) 80 30.0
>500 ETB (26.3$) 104 39.0

4. Discussion

This study has attempted to assess the level of IPT adherence
and associated factors among HIV positive patients on iso-
niazid in selected health facilities of Addis Ababa. This study
found an adherence rate of 89.5%. Duration on treatment and
decision for initiation of IPT made by friends were factors
associated with adherence.

In this study, it was found that 89.5% of the study par-
ticipants had taken at least 80% of their prescribed isoniazid
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Table 2: Factors associated with isoniazid preventive therapy adherence among HIV positive patients in Addis Ababa, 2011.

Variables Adherence OR (95% CI)
Yes No Crude Adjusted

Age
18–27 50 12 1 1
28–37 171 16 2.57 (1.14–5.78)∗ 2.13 (0.82–5.55)
38–47 82 10 1.97 (0.79–4.89) 1.25 (0.42–3.71)
≥48 38 2 4.56 (0.96–21.60) 3.59 (0.64–20.34)

Sex
Male 108 8 1 1
Female 233 32 0.54 (0.24–1.21) 0.43 (0.16–1.64)

Occupation
Self-employed 149 24 0.59 (0.27–1.28) 0.40 (0.15–1.03)
Employed 88 6 1.46 (0.51–4.17) 0.74 (0.22–2.47)
unemployed 104 10 1 1

ART taking status
Pre-ART 100 18 1 1
On ART 241 22 1.97 (1.01–3.84)∗ 1.81 (0.82–4.01)

Last dose taken
1–11 220 16 3.79 (1.49–9.64)∗ 2.12 (0.75–6.05)
12–23 83 12 1.91 (0.71–5.13) 1.39 (0.43–4.47)
≥24 9 4 0.62 (0.15–2.55) 0.26 (0.05–1.38)
Do not remember 29 8 1 1

Duration on IPT
1–2 months 106 15 1 1
3–4 months 126 21 0.85 (0.42–1.73) 0.86 (0.39–1.93)
≥5 months 109 4 3.86 (1.24–12.00)∗ 5.09 (1.41–18.36)∗

Disclosed their IPT taking status
Yes 245 24 1.70 (0.87–3.34) 1.38 (0.63–3.03)
No 96 16 1 1

Information about INH
Yes 337 37 6.83 (1.47–31.70)∗ 8.50 (0.46–158.25)
No 4 3 1 1

Counseled on adherence
Yes 338 38 5.93 (0.96–36.61) 1.03 (0.03–31.42)
No 3 2 1 1

Made decision to start INH
The patient 102 5 1 1
Family 6 1 0.29 (0.03–2.93) 0.99 (0.07–13.68)
Friends 6 2 0.15 (0.02–0.92)∗ 0.10 (0.01–0.82)∗

Doctors/nurses 227 32 0.35 (0.13–0.92) 0.46 (0.14–1.47)
INH may be dangerous to your health

Strongly agree/agree 85 18 1.02 (0.38–2.62) 1.05 (0.32–3.46)
Strongly disagree/agree 223 15 3.15 (2.00–8.31)∗ 3.16 (0.95–10.54)
Do not know 33 7 1 1

Chance of getting sick from TB without treatment
High 225 23 1.76 (0.77–4.04) 1.88 (0.70–5.06)
Average/below average 66 8 1.49 (0.54–4.12) 1.12 (0.33–3.77)
Do not know 50 9 1.00 1.00

∗Statistically significant.
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doses in the past seven days prior to the study.Thiswas almost
similar to a study in Addis Ababa, Cambodia, and Diredawa,
86.5%, 86%, and 84.9%, respectively [15, 19, 20]. This study
has shown higher level of adherence to IPT when compared
with a study that was conducted in Uganda, 62% [21]. This
adherence level variation may be explained by the fact that
the study in Uganda was conductedmany years ago when the
integration of TB/HIV services may have not been developed
as the current situations and it might also be attributed to
the difference in method of assessment which is refilling of
medicines used in Ugandan study. In another study that was
conducted in South Africa, the adherence rate was 72% [18]
which is also lower than this study. This may be because the
level of adherence in the South African study was measured
by more objective method that involved a biochemical test
called the Arkansas method, where a chemical reaction with
urinary INHmetabolites produces a visible blue color change
and self-report method. In general the level of nonadherence
10.5% is good and acceptable when compared with other
studies reported having so far nonadherence level ranging
from 14 to 38% [19–24].

In the multivariate analysis, patients who took IPT for
≥5 months were more likely to be adherent than those who
took it for 1-2 months. This finding is paradoxical with a
study conducted on latent tuberculosis prevention therapy in
Latino immigrants [25] in which adherence dropped from
98% inmonth 2 to 72% at 9monthswhichmeans that patients
at the initial were more likely to be adherent than at the end
of the treatments. This variation could be explained by the
fact that the repeated counseling services that the patient got
from the health facilities during their long follow up period
would probably make them more adherent. In this study,
patients who made the decision to start IPT by friends were
less likely to be adherent than those who made the decision
by themselves. This implies that patients may start to take
INH because of peer influence but they may fail to adhere
to treatment because of lack of knowledge or self efficacy by
themselves.

In this study, the predominant reason for not adhering
to IPT was forgetting to take pills. This finding is consistent
with several other studies conducted on adherence for long-
term treatments and also for tuberculosis preventive therapy.
In a study that was done in Dire Dawa, (21.2%) of the
study participants were reported to have missed doses as a
result of forgetting [19]. The same was true in a study that
was conducted in Addis Ababa; [15] 24.24% of the study
participants mentioned forgetfulness as a reason for missing
doses. It implies that there is a requirement for a program that
strengthen the adherence of patient through memory aids.
The other reason for nonadherence mentioned by patients
was unavailability of drug at the health facility. This was the
case also in South Africa [18] where peripheral pharmacy
sometimes runs out of INH and, as a result, 10 (55.6%)
patients were forced tomiss doses. In this study, 12.96% of the
respondents had reported that they missed doses because of
the side effects of the drug. In Tanzania, 14% of individuals
had side effects and as a result they were forced to miss
doses and considered as nonadherent [26].The other reasons
mentioned were patients become too ill to take INH and

patient is away from home which is similar to another study
[23].

The strength of the study is that since there is only few
previous studies done in the area, the result of this study
could be used as a baseline for program implementation.The
limitation of this study includes the fact that adherence level
was assessed by self-report which is subjected to recall and
social desirability biases and, as a result, level of adherence
could be overestimated and at the same time association
could be underestimated. The other limitation was the fact
that no standard questionnaire was used for the study and
there could be clustering of patients at the level of health
facility due to the nature of the sampling technique used.

In conclusion, the level of adherence for IPT is high.
Patients who took INH for ≥5 months were found to be more
likely to be adherent than those who took it between 1 and
2 months. Patients who made the decision to start IPT by
friends were less likely to be adherent than those who made
the decision by themselves. Among the reasons mentioned
for being nonadherent, forgetting was the predominant one.
Counseling should focus on patients who are in first and
second months of followup. Availing cellular phone alarms
as reminders, memory aids like diary card, and watches for
alarming treatment times for the patients is crucial.
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