
Alene et al. BMC Pharmacology and Toxicology 2012, 12:10
http://www.biomedcentral.com/12/1/10
RESEARCH ARTICLE Open Access
Adherence to medication for the treatment of
psychosis: rates and risk factors in an Ethiopian
population
Menna Alene1, Michael D Wiese2, Mulugeta T Angamo3, Beata V Bajorek4, Elias A Yesuf1 and Nasir Tajure Wabe3*
Abstract

Background: Medication-taking behavior, specifically non-adherence, is significantly associated with treatment
outcome and is a major cause of relapse in the treatment of psychotic disorders. Non-adherence can be
multifactorial; however, the rates and associated risk factors in an Ethiopian population have not yet been
elucidated. The principal aim of this study was to evaluate adherence rates to antipsychotic medications, and
secondarily to identify potential factors associated with non-adherence, among psychotic patients at tertiary care
teaching hospital in Southwest Ethiopia.

Methods: A cross-sectional study was conducted over a 2-month period in 2009 (January 15th to March 20th) at the
Jimma University Specialized Hospital. Adherence was computed using both a compliant fill rate method and
self-reporting via a structured patient interview (focusing on how often regular medication doses were missed
altogether, and whether they missed taking their doses on time). Data were analyzed using SPSS for windows
version 16.0, and chi-square and Pearsons r tests were used to determine the statistical significance of the
association of variables with adherence.

Result: Three hundred thirty six patients were included in the study. A total of 75.6% were diagnosed with
schizophrenia, while the others were diagnosed with other psychotic disorders. Most (88.1%) patients were taking
only antipsychotics, while the remainder took more than one medication. Based upon the compliant fill rate, 57.5%
of prescription fills were considered compliant, but only 19.6% of participants had compliant fills for all of their
prescriptions. In contrast, on the basis of patients self-report, 52.1% of patients reported that they had never missed
a medication dose, 32.0% sometimes missed their daily doses, 22.0% only missed taking their dose at the specific
scheduled time, and 5.9% missed both taking their dose at the specific scheduled time and sometimes missed their
daily doses. The most common reasons provided for missing medication doses were: forgetfulness (36.2%); being
busy (21.0%); and a lack of sufficient information about the medication (10.0%). Pill burden, medication side-effects,
social drug use, and duration of maintenance therapy each had a statistically significant association with medication
adherence (P≤ 0.05).

Conclusion: The observed rate of antipsychotic medication adherence in this study was low, and depending upon
the definition used to determine adherence, it is either consistent or low compared to previous reports, which
highlights its pervasive and problematic nature. Adherence must therefore be considered when planning treatment
strategies with antipsychotic medications, particularly in countries such as Ethiopia.
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Background
Medication adherence relates to a patient’s medication-
taking behavior, and specifically refers to the extent to
which a patient follows the mutually agreed treatment
plan. Non-adherence to medication is known to be asso-
ciated with poorer treatment outcomes, particularly in
the management of chronic disease, yet numerous clin-
ical studies have reported an average adherence rate of
only 43.1% to 78.0% among patients receiving treatment
for various conditions.
In the treatment and management of psychotic disor-

ders, non-adherence to medication is particularly prob-
lematic. Antipsychotic medications are effective in
treating psychiatric problems, including schizophrenia;
however, the maximum benefit that a patient derives
from these medications is highly dependent on their ad-
herence to treatment [1]. The favorable rates of relapse
prevention reported in controlled trials cannot usually
be applied to everyday practice, due to poorer adherence
in the ‘real world’ setting; as highlighted by Cramer and
Rosenheck [2], outside of clinical trial settings, the aver-
age rate of adherence to antipsychotic regimens is only
58%.
Although non-adherence is a ubiquitous problem in

medicine [3], the nature of schizophrenia and other
psychotic disorders makes it especially difficult for
patients to adhere to treatment [4]. First, schizophrenia
is an illness in which insight into the condition, and
therefore need for treatment, is more likely to be
impaired compared to other illnesses [5]; this lack of
insight has been shown to be associated with non-
adherence to medications [6-8] and other psychosocial
treatment [9]. Second, disorganization and cognitive im-
pairment are additional symptoms of schizophrenia that
interfere with medication management [10-12], particu-
larly over the long-term given the chronic nature of the
illness. In general, the more prolonged the medication
treatment period, the lower the rates of adherence, and
this has been reported in other chronic diseases [13].
Furthermore, the greater the exposure to treatment the
more likely the patient is to experience side-effects, in-
creasing the patient’s reluctance to adhere to treatment;
unfortunately, the advent of atypical antipsychotics has
not significantly reduced the potential for adverse drug
events [14,15]. Finally, schizophrenia and its treatment
(antipsychotics) are subject to stigma [16].
The impact of medication non-adherence on clinical

outcomes in the treatment of schizophrenia is signifi-
cant, as studies have shown that deviation from main-
tenance antipsychotic treatment leads to disease relapse,
increased clinic and emergency room visits, and re-
hospitalization [17,18]. Furthermore, mortality in per-
sons with schizophrenia is two to four times greater than
that in the general population [19,20], which is in part
due to the out-right increased risk of suicide, but also to
non-adherence to treatment for both the psychosis as
well as other underlying physical illnesses [21]. Subse-
quently, this compromises the individual’s quality of life
and function, and increases the economic burden to the
health-system [22].
In Ethiopia, due to the under-resourced health-care

system, medication non-adherence rates are potentially
much higher, thereby contributing to a substantial wor-
sening of disease, increased mortality, and increased
health care costs [4]. Given the significance of this as a
health issue and the scarcity of data to inform the scope
of this problem in the local setting, the primary aim of
this study was to evaluate adherence rates to anti-
psychotic medications, and secondarily to identify pos-
sible reasons for non-adherence to medications, among
patients with psychosis in Jimma University Specialized
Hospital in Southwest Ethiopia.
Methods
Study design
A cross-sectional study was conducted over a 2-month
period in 2009 (January 15th to March 20th), on the in-
ternal medicine ward of the Jimma University Specia-
lized Hospital (JUSH), which is the only referral hospital
in the Oromia Regional State of South West Ethiopia.
The adherence rate to anti-psychotic medications and
identification of possible reasons for non- adherence was
evaluated using patients self-reporting and pharmacy re-
fill record. JUSH has four major in-patient wards: in-
ternal medicine (where psychiatric patients receive their
treatment), surgery, pediatrics, and gynecology and
obstetrics, and additionally provides ambulance/emer-
gency services, pharmacy, outpatient services, blood
bank, and diagnostics (e.g., laboratory, X-ray, ultrasound
scanner, electrocardiogram).
Patient selection
Since psychiatric patients receive their treatment in the in-
ternal medicine ward of the hospital, patients of the in-
ternal medicine ward were eligible for inclusion. All
patients who were prescribed antipsychotics within a 3-
month time period were identified and consecutive
patients meeting selection criteria were approached about
inclusion in the study. The sample was restricted to
patients with a diagnosis of schizophrenia, schizoaffective
disorder, mood disorder with psychotic features, or psych-
osis not otherwise specified. Patients must have received
maintenance therapy for at least 3 months to be included
in the study. Excluded were patients who were taking
anti-psychotic medication for non-psychotic mood disor-
ders (e.g. disorders or behavioral disorders secondary to
other diseases), patients who had started antipsychotic
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medication within the past 3 months, and patients below
the age of 10.
Data collection
Adherence to prescribed medication regimens was deter-
mined with a quantitative, structured questionnaire. Face
and content validity of the questionnaires were assessed
through in-depth discussion with three experienced fac-
ulty colleagues and five senior internists in the internal
medicine department at the study site. In addition, the
questionnaires were pre-tested to minimize ambiguity
and ensure the completeness of data capture. The result
of the pretest was not included in the final analysis.
Patients who were refilling a prescription were inter-
viewed with the developed questionnaire. Using this
questionnaire, a patient who reported that they had
never missed either a daily dose or the time of taking a
dose was considered to be adherent.
Medication adherence was also assessed by the com-

pliant fill rate (CFR) method [23]. CFR represents the
proportion of total fills that are adherent, i.e., filled at
time-appropriate intervals over a specified time period.
Adherence was assessed by comparing the number of
days of medication supply with the number of calendar
days between fills. A prescription fill was considered ad-
herent if it took place before the completion of the pre-
vious prescription and there was no more than 20% of
the medication still with the patient [23,24]. For ex-
ample, if a patient received 60 tablets on a prescription
and was instructed to take one tablet a day, the fill
would be considered adherent if the patient collected
the subsequent prescription within 48–60 days of the
previous one. An exception was when a prescription be-
came invalid because of a change in therapy. In such
cases, the medication was either prematurely or delayed
in being filled, but the fill was considered adherent.
Medication profiles were also examined to calculate

the number of scheduled oral daily medications and the
total number of prescribed tablets or capsules prescribed
per day. If a patient was prescribed more than one agent
for a disorder, adherence rates for all medications were
calculated and the agent with the highest non-adherence
was recorded and used for data analysis.
Sample size
Since there have been no previous study of medication
adherence in Ethiopia, a prevalence rate (p) of 50%, con-
fidence interval of 95% and margin of error (d) of 5%
were used for sample size calculation. The sample size
was calculated using the [Z2 *p* (1-p)]/d2 formula, where
Z is the standard normal confidence internal (1.96). Ac-
cordingly, the appropriate sample size was calculated as
384.
Data analysis
Data were coded, checked for completeness and
consistency, and analyzed using SPSS Version 16.0. De-
scriptive statistics were used to determine patient demo-
graphics, medication information, and adherence rates.
The association between variables was calculated with
Chi-square test of association and Pearsons r test where
appropriate.

Ethics
The proposal was reviewed and approved by the ethical
clearance committee of Jimma University. The aims of
the study were provided to potential participants and
informed consent was obtained prior to inclusion in the
study.

Results
Socio demographic characteristics of patients
Among three hundred and eighty four participants who
were approached regarding the study, 336 were included,
resulting in a response rate of 87.5%. Of the remainder,
48 either did not fulfill the inclusion criteria, or
give written consent for inclusion in the study. The co-
hort was comprised of 54.8% males with a mean age of
35 +/− 11.9 years. The majority of the study subjects
were Orthodox Christian by religion and 26.5% were un-
employed (Table 1).

Clinical characteristics of the patient
Amongst study participants, 75.6% were diagnosed with
schizophrenia, 9.2% with schizoaffective disorder while
the rest as mood disorder with psychotic features
(11.9%) and psychosis not otherwise specified (3.3%).
Most of the participants were taking only antipsychotics
(88.1%), while 6.8% were taking antipsychotics and anti-
depressant, 3.9% antipsychotics and mood stabilizers and
1.2% a combination of antipsychotics, antidepressant
and mood stabilizers. Participants attended for a medical
checkup and prescription refill at 2 monthly intervals,
during which time the pill counts, structured question-
naires and CFR analysis took place.
In relation to pill burden (in terms of the overall num-

ber of medications prescribed), the majority (74.0%) of
patients were prescribed only one agent, 24.7% were tak-
ing two agents, and 1.4% were using three agents; the
vast majority (96%) of doses were prescribed as once-
daily dosing regimens.
In relation to the patients’ experiences of side-effects

with their medications, 44.1% reported ongoing depres-
sion, 14.7% experienced weight gain, 8.8% had extra-
pyramidal side-effects; nearly a quarter (23.5%) of patients
reported experiencing multiple side-effects. Among those
patients who experienced side-effects, when asked about
what measures they had taken to avoid the side-effects,



Table 1 Socio demographic characteristics of study
participants

S.No. Socio-demographic Characteristics Frequency Percent

1 Gender Male 185 54.8

Female 151 45.5

2 Age (in years) 10-20 57 17.5

21-30 109 33,6

31-40 74 22.7

41-50 58 18.0

50+ 37 8.1

3 Marital status Never married 151 44.9

Married 137 40.7

Divorced 24 7.2

Widowed 24 7.2

4 Living Condition With family 300 89.9

Living alone 19 5.5

Others 17 4.5

5 Educational status Diploma &above 62 18.3

10-12 grade 117 34.7

7-10 grade 71 21

1-6 grade 33 9.6

No formal schooling 53 13.2

6 Occupational status Unemployed 89 26.5

Private NGO 63 18.9

Government 52 15.5

Farmer 39 11.4

Student 28 8.2

Merchant 19 5.5

Others 46 13.2

7 Religion Orthodox 145 42.9

Muslim 83 24.7

Protestant 81 24. 2

Catholic 13 3.7

Others 14 4.6

8 Monthly income
(In birr)

300+ 108 32.1

200-300 81 24.1

100-200 72 21.5

< 100 75 22.3 Table 2 Patients reason for missing their anti-psychotic
medication using self-report

Reasons Frequency Percent

Forgetfulness 59 36.2

Lack of information 17 10.5

Being busy 34 21.0

Decision to omit 20 12.4

Others 27 12.4

Both forgetfulness and being busy 7 3.8

Total 164 100.0
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87.2% responded that they did nothing, 3.2% of them
stopped taking their doses, 4.6% informed their health
professional/s, 4.1% told their family members, and 0.5%
stopped going to work. Most (95.9%) of patients
responded that they felt comfortable in openly discussing
their medication issues with their health professional/s
(e.g., pharmacists, doctors, nurses and others).
Most patients (72.6%) reported that they had no previ-

ous exposure to any social/ recreational drugs. Among
those who had been exposed to these agents, khat
(n = 83), cigarette (n = 28), and alcohol (n = 20), were
most commonly reported by the patients. Among social/
recreational drug users, 34% reported feeling depressed,
13.2% felt that their illness had worsened, and 18.9%
reported feeling ‘different’ when they stopped using so-
cial/ recreational drugs.

Adherence rate and factors associated with non-
adherence
Adherence to antipsychotic medications was measured
when patients presented for prescription (medication)
refills and medical check-ups (outpatient clinic visits)
every two months.

Patient’s self-reported adherence to medication
Approximately half (52.1%) of patients stated that they
had never missed taking their prescribed medication,
which included neither missing the daily dose outright
nor missing the instructed time of dose administration.
A small proportion (5.9%) of patients reported that they
sometimes missed taking their medications in relation to
either taking the daily dose outright and/or missing the
instructed time of dose administration. Among those
who reported that they had missed taking their medica-
tion, the most common reason (36.2%) for not taking
doses was forgetfulness (Table 2).

Compliant fill rate (CFR)
Based upon the compliant fill rate, 57.5% of prescription
fills were considered compliant. Of the subjects with 100%
CFR (n= 66, 19.6%), the number of females (n= 35, 23.2%
of all females) was greater than the number of males
(n= 31, 16.8%). Accordingly, at CFR of 25% (n= 98), CFR
50% (n= 99) and CFR 75% (n= 68), the number of male
patients was slightly greater. When CFR was analyzed by
marital status, 86 of 150 never married participants
(57.3%) had a CFR <50%, whereas among the 137 married
patients, 86 (62.9%) had a CFR< 50%. Distribution of
rate of adherence by education status indicated that
among the 66 patients with CFR= 100%, the majority
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(34.9%) had an educational status of 10–12 grades. The
number of patients with educational status of diploma and
above who had 100% CFR was 9.8%, compared to 9 of 45
(20%) who did not have any formal schooling. Conversely
among the 61 patients who had an educational status of
diploma and above, a large proportion (n= 46, 75.4%) had
a CFR< 50% (Table 3).
Amongst social drug users, 80, 72.2 and 76.9% respect-

ively had CFR< 50% (P = 0.05 for the comparison of all
social drug users vs non-social drug users). When the
number of medications taken was compared with the
rate of adherence, it was found that, amongst patients
with high adherence (n = 66, CFR = 100%), 53.5% were
taking one medication and 44.2% were taking two medi-
cations. Furthermore, amongst patients with CFR= 75%
(n = 68), 84.1% were taking just one medication. The
number of medications and rate of adherence was sig-
nificantly associated - as the number of medication
increased, the patients’ adherence decreased (r =−0.12,
p = 0.01).
One hundred eighty four patients (54.8%) took medi-

cations for more than a year and 152 for less than one
year. When the rate of adherence was compared with
the duration of antipsychotic drug use, it was found that
those patients with a duration of maintenance therapy
greater than a year had better adherence rate (r = 0.54,
p = 0.04, Table 4).
Based on the association of different variables and rate

of adherence, there was no statistically significant associ-
ation between age, sex, regime, income, educational, and
occupational status of the patients (P> 0.05), but the
duration of antipsychotic medication use, experiencing a
side effect of medications, exposure to social drugs and
the total number of medications currently taken did
show a significant association with rate of adherence
(Table 4).

Discussion
Methods of assessing medication adherence
Medication adherence describes the extent to which the
patient continues the agreed treatment or intervention
as prescribed. In other words, adherence can be defined
as the degree of conformity between treatment behavior
and treatment standard [4]. Understanding adherence
to pharmacotherapies is crucial in clinical practice to
ensure optimal clinical outcomes. There is no single
measure accepted as the “gold standard” for assessing
adherence, as each of the commonly employed methods
have distinct advantages and disadvantages [25-27].
Frequently used methods of assessing participant ad-

herence to pharmacological interventions include self-
report measures: participant interviews, questionnaires,
and diaries [27-31]. These methods are simple and inex-
pensive, but they are limited as they are subjective, crude
and relatively inaccurate [25,32]. Although some suggest
that patient-recall and refill history assessments are ac-
curate enough (especially if they are performed in com-
bination with other methods [33,34]), it is generally
accepted that they substantially overestimate medication
adherence [29,35]. Additionally, the ability of patient re-
call and refill history to detect changes in adherence is
unknown [32].
Pill counts are inexpensive and are frequently utilized;

whilst they provide information about the number of pills
taken, it is difficult to determine actual medication con-
sumption, as they rely upon the assumption that medica-
tions missing from the pill bottle were taken [36], and
patients can intentionally or unintentionally manipulate
this measure [25]. In addition, pill counts are laborious
and rely upon accurate reporting dates for starting pre-
scriptions. However, it has shown that pill counts can be
more precise when carefully performed [25,32], and they
can show both differences in patient adherence to therapy
and reported the rate of adherence (from which we can
detect non-adherence), in addition to measuring the
changes in adherence across time [32]. Pill counts are
regarded as being the most common way to assess adher-
ence [37]. They are more accurate than self-report or refill
history [38], but are tedious and difficult to administer
[32]. Other measures such as electronic bottle caps are
sophisticated and may be more accurate, but are costly
[20], whilst biological methods (eg urine analysis and bio-
markers) are precise measures of ingestion, but are not al-
ways available and practical [37].

Medication adherence and factors associated with non-
adherence
This study revealed that adherence to antipsychotic
medications was low in our study population. Previously
reported rates of adherence for anti-psychotic medica-
tions ranged from 25% to 75% [14,39-41], which is com-
parable to the reported adherence rate in this study,
which showed that patients reported taking medications
as prescribed and filled their medications at appropriate
intervals just over half of the time. However, if we con-
sider 100% CFR to represent the true rate of adherence,
fewer than 20% of patients would have been considered
adherent throughout the study period, which is quite
low compared to these previous reports.
Given the consequences of antipsychotic discontinu-

ation and haphazard antipsychotic use, the poor adher-
ence rates demonstrated in this and other studies are
troubling. Previous studies have reported that patients
who discontinue antipsychotics may be two to five times
more likely to relapse as other patients, leading to un-
necessary suffering [22,42]. Robinson and colleagues [42]
reported that 82% of first-episode patients experienced
at least one relapse within 5 years of follow-up, and that



Table 3 Number of adherence of patients defined by socio- demographic characteristics

Socio-demographic
Characteristic

Description Compliant Fill Rate (CFR)

25% 50% 75% 100%

Gender Male 61 57 35 31

Female 37 48 32 35

Age (in years) 10-20 20 12 12 12

21-30 26 37 22 25

31-40 20 25 12 17

41-50 11 6 6 6

Marital status Never married 38 48 29 35

Married 38 48 28 23

Divorced 11 3 3 3

Widowed 6 3 6 5

Educational status Diploma &above 23 23 9 6

10-12 grade 28 37 29 23

7-10 grade 23 18 14 15

1-6 grade 6 11 3 12

No formal schooling 17 11 8 9

Occupational status Unemployed 20 291 12 28

Private NGO 12 17 12 11

Government 26 20 12 5

Farmer 18 8 8 5

Student 11 6 6 5

Merchant 5 9 3 2

Others 5 15 12 12

Religion Orthodox 46 43 29 26

Muslim 20 26 14 20

Protestant 23 28 18 15

Catholic 6 3 2 2

Others 3 5 5 3

Monthly income (In Ethiopian Birr) >300 18 22 15 15

200-300 23 20 14 11

100-200 26 22 14 9

< 100 22 28 18 17

9 12 6 14

Table 4 Association between rate of adherence and
different variables

Variables P- value Pearson correlation
coefficient (r)

Duration of medication 0.04 0.54

Side effect of medications 0.03 −0.19

Exposure to social drugs 0.05 −0.13

Number of different types of medication 0.01 −0.12
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patients who discontinued medication were five times
more likely to relapse. It might be speculated that after
experiencing one relapse, patients would be substantially
less likely to discontinue medication, so our study is par-
ticularly noteworthy in suggesting factors that might
contribute to non-adherence.
In our study over the half of patients reported that

they had never missed either a daily dose or the time of
taking a dose, and while over half of all prescriptions
were filled in an adherent manner, only 19.6% of the
study population was 100% adherent according to the
CFR method. This demonstrates the fundamental
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controversy regarding which is the most appropriate
method to measure medication adherence. Patients’ self-
report may still represent an under-reporting of the
magnitude of the problem [43], whereas methods such
as CFR are less prone to manipulation, and may offer a
better approximation of the true adherence status.
Whilst there was no association between adherence

rates and age, gender, income, religion and educational
status of the patients, we did find an association between
the rate of adherence and duration of maintenance ther-
apy. This is supported by some [14], but not other stud-
ies [11,43,44]. In a naturalistic sample, younger age is
likely to be associated with a shorter duration of illness,
which we observed to be associated with a lower rate of
adherence. Two mechanisms may underlie this observa-
tion. The first involves patients early in the course of
their illness being more willing to take risks to find out
if they could remain well without medication, especially
before they encounter repeated episodes of relapse. The
second relates to a potential selection bias of our out-
patient population, where patients with longer illness
duration who attend clinic regularly are more likely to
be compliant with their treatment. In our study, over
half of our patients had received maintenance therapy
for more than one year, and these patients had the high-
est rates of adherence. Investigators examining the
course of schizophrenia have observed that positive
symptoms show a modest improvement over time
[45,46], and it may be that adherence improves along
with the decline in these severe psychotic symptoms.
As with other studies [2,8,14], these results have

shown an association between the quantity of medica-
tions taken and the adherence rate. This may be due to
an association between an increasing number of medica-
tions with misunderstanding that may arise as a result of
complex regimen and/or confusion of instructions from
health professionals and health care givers.
Individuals noted to use social drugs (chat, cigarette,

alcohol) were significantly less likely to be adherent to
their antipsychotic medication. This finding is consistent
with previous researches [45-50], and can be explained
by the fact that social drugs themselves are a risk factor
for several psychiatric manifestations. Similar research
showed that active substance abuse has been found to
have a nearly eight-fold higher risk of non-adherence
[8]. These abusive substances may have an effect on the
cognitive abilities of patients [51], which in turn may
affect adherence.
Kozuki and Froelicher [51] demonstrated that comor-

bid situations may adversely affect medication adherence
and prognosis. Since over three quarters of the partici-
pants in our study did not have additional medical ill-
ness, this was not assessed in this study, as the numbers
were too small to draw accurate conclusions. Also, the
effect of the type of antipsychotic medication (typical
versus atypical) on the adherence rate was not assessed,
as atypical agents were not available at the hospital dur-
ing the study period.
In the present study, communication between the

patients and the health professional was excellent, as over
95% responded that they felt comfortable in openly dis-
cussing their medication issues with their health profes-
sional/s. This clarity of communication is very supportive
in overcoming a significant barrier to adherence, because
when misunderstanding occurs, treatment becomes more
complex and side effects are not managed.
Knowledge of side effects, dosage regimen and the

name of their medications had an effect on adherence in
this study, which replicates previous results [9,14]. Simi-
lar to other studies [1,16], we have shown that confusion
and forgetfulness are the major obstacles in achieving
adherence to a medication regimen.
Limitation
The findings of this study should be interpreted with
some acknowledgement of the limitations. Being a cross-
sectional design conducted at a single university Hos-
pital, the study findings might be non-representative of
the broader patient population, particularly in view of
the response rate. The self-report method used in this
study to measure treatment adherence might substan-
tially overestimate medication adherence, as it relies on
patient recall. Furthermore, this approach might not
fully identify all of the factors contributing to non-
adherence, nor accurately measure incidence, or associa-
tions. Despite the above limitations, the study identifies
issues for further in-depth investigation regarding medi-
cation adherence in psychosis in Ethiopia.
Conclusion
Adherence to antipsychotic medications is relatively low.
Pill burden, exposure to social/recreational drugs, and
experiencing side-effects from medication may decrease
adherence to treatment. Prescribers need to more closely
focus on implementing treatment plans that patients
understand and to which they agree and commit. The
pharmacist should provide appropriate counseling on
medications, emphasizing the importance of adherence,
to both patients and their careers.

Competing interests
The author(s) declare that they have no competing interests.

Acknowledgment
The study was financed by Students Research Project (SRP) of Jimma
University. The author would like to express appreciation to patients, who
participated in the study, for their time to participate in the study. Special
thanks are due for research staff participated in data collection and write up.



Alene et al. BMC Pharmacology and Toxicology 2012, 12:10 Page 8 of 9
http://www.biomedcentral.com/12/1/10
Author details
1Regulatory Unit, Beker Pharmaceuticals General Business Plc, Lideta Kifle
Ketema, Addis Ababa, Ethiopia. 2Division of Health Sciences, School of
Pharmacy and Medical Sciences, University of South Australia, Adelaide,
Australia. 3Clinical Pharmacy Unit, Pharmacy Department, College of Public
Health and Medical Science, Jimma University, Jimma, Ethiopia. 4School of
Pharmacy, Graduate School of Health, The University of technology Sydney
(UTS), Sydney, Australia.
Authors’ contributions
MA and NTW were principal investigators. NTW, MDW and BVB participated
in the sequence alignment and write up of the manuscript. MTA and MA
performed the data analysis. EA participated in patient identification and
design of the study. MDW and BVB are also involved in language
copyediting of the manuscript and revised the manuscript for intellectual
content. All authors read and approved the final manuscript.

Received: 11 July 2011 Accepted: 18 June 2012
Published: 18 June 2012
References
1. Becker MH: Patient adherence to prescribed therapies. Medical Care 1985,

23:539–555.
2. Cramer JA, Rosenheck R: Compliance with medication regimens for

mental and physical disorders. Psychiatr Serv 1998, 49:196–201.
3. Powsner S, Spitzer R: Sex, lies, and medical compliance. Lancet 2003,

361:2003–2004.
4. Abula T: Assessment of the magnitude and factors of non- compliance

with therapeutic regimens prescribed for treatment of chronic disease.
Ethiop J Health Dev 2001, 15(3):185–192.

5. Carpenter WT, Strauss JS, Bartko JJ: Flexible system for the diagnosis of
schizophrenia: report from the WHO international pilot study of
schizophrenia. Science 1973, 182:1275–1278.

6. Bartko G, Herczeg I, Zador G: Clinical symptomatology and drug
compliance in schizophrenic patients. Acta Psychiatr Scand 1988, 78:74–76.

7. Ghaemi SN, Pope HG: Lack of insight in psychotic and affective disorders:
a review of empirical studies. Harv Rev Psychiatry 1994, 2:22–33.

8. McEvoy JP, Freter S, Everett G, et al: Insight and the clinical outcome of
schizophrenic patients. J Nerv Ment Dis 1989, 177:48–51.

9. Lysaker P, Bell M, Milstein R, et al: Insight and psychosocial treatment
compliance in schizophrenia. Psychiatry 1994, 57:307–315.

10. Babiker IE: Noncompliance in schizophrenia. Psychiatr Dev 1986,
186:329–337.

11. Bebbington PE: The content and context of compliance. Int Clin
Psychopharmacol 1995, 9(5):41–50.

12. Marder SR, Mebane A, Chien C, et al: A comparison of patients who refuse
and consent to neuroleptic treatment. Am J Psychiatry 1983, 140:470–472.

13. Dekker FW, Dielemann FE, Kaptein AA, et al: Compliance with pulmonary
medication in general practice. European Respiration Journal 1993,
6:886–890.

14. Dolder CR, Lacro JP, Dunn LB, et al: Antipsychotic medication adherence:
is there a difference between typical and atypical agents? Am J Psychiatry
2002, 159:103–108.

15. Patel NC, Dorson PG, Edwards N, et al: One-year rehospitalization rates of
patients discharged on atypical versus conventional antipsychotics.
Psychiatr Serv 2002, 53:891–893.

16. Weiden PJ, Zygmunt A: Medication noncompliance in schizophrenia: I.
assessment. Journal of Practical Psychiatry and Behavioral Health 1997,
3:106–110.

17. Terkelsen K, Menikoff A: Measuring costs of schizophrenia: implications
for the post-institutional era in the US. Pharmacoeconomics 1995, 8:199–
222.

18. Weiden PJ, Olfson M: Cost of relapse in schizophrenia. Schizophr Bull 1995,
21:419–429.

19. Allebeck P, Wistedt B: Mortality in schizophrenia. Arch Gen Psychiatry 1986,
43:650–653.

20. Koranyi EK: Morbidity and rate of undiagnosed physical illnesses in a
psychiatric clinic population. Arch Gen Psychiatry 1979, 36:414–419.

21. Jeste DV, Gladsjo JA, Lindamer LA, Lacro JP: Medical co morbidity in
schizophrenia. Schizophr Bull 1996, 22:413–430.
22. Fenton WS, Blyler CR, Heinssen RK: Determinants of medication
compliance in schizophrenia: empirical and clinical findings. Schizophr
Bull 1997, 23:637–651.

23. Steiner JF, Prochazka AV: The assessment of refill compliance using
pharmacy records: methods, validity, and applications. J Clin Epidemiol
1997, 50:105–116.

24. Hamilton RA, Briceland LL: Use of prescription-refill records to assess
patient compliance. Am J Hosp Pharm 1992, 49:1691–1696.

25. Benner JS, Glynn RJ, et al: Long-term persistence in use of statin therapy
in elderly patients. JAMA 2002, 288:455–461.

26. Garber MC, Nau DP, Erickson SR, et al: The concordance of self-report with
other measures of medication adherence: a summary of the literature.
Med Care 2004, 42:649–652.

27. Vitolins MZ, Rand CS, Rapp SR, Ribisl PM, Sevick MA: Measuring adherence
to behavioral and medical interventions. Control Clin Trials 2000,
21:188S–194S.

28. Fletcher SW, Pappius EM, Harper SJ: Measurement of medication
compliance in a clinical setting. Comparison of three methods in
patients prescribed digoxin. Arch Intern Med 1979, 139:635–638.

29. Grymonpre RE, Didur CD, Montgomery PR, et al: Pill count, selfreport, and
pharmacy claims data to measure medication adherence in the elderly.
Ann Pharmacother 1998, 32:749–754.

30. Christensen DB, Williams B, Goldberg HI, et al: Assessing compliance to
antihypertensive medications using computer-based pharmacy records.
Med Care 1997, 35:1164–1170.

31. Elm JJ, Kamp C, Tilley BC, Guimaraes P, Fraser D, Deppen P: Self-Reported
Adherence Versus Pill Count in Parkinson’s Disease: The NET-PD
Experience. Mov Disord 2007, 22(6):822–827.

32. Lee JK, Grace KA, Foster TG, Crawley MJ, Erowele GI, Sun HJ, et al: How
should we measure medication adherence in clinical trials and practice?
Ther Clin Risk Manag. 2007, 3(4):x685–690.

33. DiMatteo MR, Giordani PJ, Lepper HS, et al: Patient adherence and medical
treatment outcomes: a meta-analysis. Med Care 2002, 40:794–811.

34. Farley J, Hines S, Musk A, et al: Assessment of adherence to antiviral
therapy in HIV-infected children using the Medication Event Monitoring
System, pharmacy refi ll, provider assessment, caregiver self-report, and
appointment keeping. J Acquir Immune Defi c Syndr 2003, 33:211–218.

35. Shalansky SJ, Levy AR, Ignaszewski AP: Self-reported Morisky score for
identifying nonadherence with cardiovascular medications. Ann
Pharmacother 2004, 38:1363–1368.

36. Farmer KC: Methods for measuring and monitoring medication regimen
adherence in clinical trials and clinical practice. Clin Ther 1999,
21:1074–1090.

37. Pauler DK, Gower KB, Goodman PJ, Crowley JJ, Thompson IM: Biomarker-
based methods for determining noncompliance in a prevention trial.
Control Clin Trials 2002, 23:675–685.

38. Choo PW, Rand CS, Inui TS, et al: Validation of patient reports, automated
pharmacy records, and pill counts with electronic monitoring of
adherence to antihypertensive therapy. Med Care 1999, 37:846–857.

39. Valenstein M, Copeland LA, Blow FC, et al: Pharmacy data identify poorly
adherent patients with schizophrenia at increased risk for admission.
Med Care 2002, 40:630–639.

40. Lehman AF, Kreyenbuhl J, Buchanan RW, et al: The Schizophrenia Patient
Outcomes Research Team (PORT): Updated Treatment
Recommendations 2003. Schizophr Bull 2004, 30:193–217.

41. Lieberman JA, Stroup TS, McEvoy JP, et al: Effectiveness of antipsychotic
drugs in patients with chronic schizophrenia. N Engl J Med 2005,
353:1209–1223.

42. Robinson D, Woerner M, Alvir J, et al: Predictors of relapse following
response from a first episode of schizophrenia or schizoaffective
disorder. Arch Gen Psychiatry 1999, 56(3):241–247.

43. Hui CLM, Chen YH, Kan CS, et al: Anti-psychotics adherence among out-
patients with schizophrenia in Hong Kong. Keio J Med 2006, 55(1):9–14.

44. Fleischhacker WW, Oehl MA, Hummer M: Factors influencing compliance
in schizophrenia patients. J Clin Psychiatry 2003, 64(Suppl 16):10–13.

45. Gilmer T, Dolder CR, Lacro JP, et al: Adherence to Treatment With
Antipsychotic Medication and Health Care Costs Among Medicaid
Beneficiaries With Schizophrenia. Am J Psychiatry 2004, 161:692–699.

46. Olfson M, Mechanic D, Hansell S, Boyer CA, Walkup J, Weiden PJ: Predicting
medication noncompliance after hospital discharge among patients with
schizophrenia. Psychiatr Serv 2000, 51:216–222.



Alene et al. BMC Pharmacology and Toxicology 2012, 12:10 Page 9 of 9
http://www.biomedcentral.com/12/1/10
47. Rosenheck R, Chang S, Choe Y, et al: Medication continuation and
compliance: a comparison of patients treated with clozapine and
haloperidol. J Clin Psychiatry 2000, 61:382–386.

48. Owen RR, Fischer EP, Booth BM, Cuffel BJ: Medication noncompliance and
substance abuse among patients with schizophrenia. Psychiatr Serv 1996,
47:853–858.

49. Drake RE, Osher FC, Wallach MA: Alcohol use and abuse in schizophrenia:
a prospective community study. J Nerv Ment Dis 1989, 177:408–414.

50. Heyscue BE, Levin GM, Merrick JP: Compliance with depot antipsychotic
medication by patients attending outpatient clinics. Psychiatr Serv 1998,
49:1232–1234.

51. Kozuki Y, Froelicher ES: Lack of awareness and non-adherence in
schizophrenia. West J Nurs Res. 2003, 25(1):57–74.

doi:10.1186/1472-6904-12-10
Cite this article as: Alene et al.: Adherence to medication for the
treatment of psychosis: rates and risk factors in an Ethiopian
population. BMC Pharmacology and Toxicology 2012 12:10.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Methods
	Result
	Conclusion

	Background
	Methods
	Study design
	Patient selection
	Data collection
	Sample size
	Data analysis
	Ethics

	Results
	Socio demographic characteristics of patients
	Clinical characteristics of the patient
	Adherence rate and factors associated with &b_k;non-&e_k;&b_k;adherence&e_k;
	Patient&rsquo;s &b_k;self-&e_k;&b_k;reported&e_k; adherence to medication
	Compliant fill rate (CFR)


	link_Tab1
	link_Tab2
	Discussion
	Methods of assessing medication adherence
	Medication adherence and factors associated with &b_k;non-&e_k;&b_k;adherence&e_k;

	link_Tab3
	link_Tab4
	Limitation

	Conclusion
	Competing interests
	Acknowledgment
	Author details
	Authors&rsquo; contributions
	References
	link_CR1
	link_CR2
	link_CR3
	link_CR4
	link_CR5
	link_CR6
	link_CR7
	link_CR8
	link_CR9
	link_CR10
	link_CR11
	link_CR12
	link_CR13
	link_CR14
	link_CR15
	link_CR16
	link_CR17
	link_CR18
	link_CR19
	link_CR20
	link_CR21
	link_CR22
	link_CR23
	link_CR24
	link_CR25
	link_CR26
	link_CR27
	link_CR28
	link_CR29
	link_CR30
	link_CR31
	link_CR32
	link_CR33
	link_CR34
	link_CR35
	link_CR36
	link_CR37
	link_CR38
	link_CR39
	link_CR40
	link_CR41
	link_CR42
	link_CR43
	link_CR44
	link_CR45
	link_CR46
	link_CR47
	link_CR48
	link_CR49
	link_CR50
	link_CR51


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


