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Abstract

Background This study examines medication adherence among kidney transplant patients at St. Paul’s Hospital
Millennium Medical College (SPHMMC) in Addis Ababa, Ethiopia, focusing on the level of adherence and associated
factors to immunosuppressant medicines.

Methods and materials A cross-sectional study was conducted on 270 patients from October 2021 to January
2022 using a structured questionnaire analyzed with SPSS version 26. The prevalence of medication adherence
was computed, and a binary logistic regression was fitted to estimate the association. Medication adherence

level measurement in post-kidney transplant patients was assessed using the Simplified Medication Adherence
Questionnaire (SMAQ) and Basel Adherence Assessment Scale in Immunosuppressants (BAASIS). A 95% confidence
interval and p-value <0.05 were used for statistical significance.

Results The study found that 71.5% of kidney transplant patients were male, with a median age of 37 and a mean
duration of 3.55 years. Medication adherence in post-kidney transplant patients was 81.9%. Post-transplant duration
above 5 years and missing follow-up visits more than two times was associated with a 92.6% and 91.2% in medication
non-adherence rate respectively. Additionally, forgetfulness was associated with a 90.6%, non-adherence level
compared to drug unavailability and financial reasons.

Conclusion and recommendation The study indicates that our patients exhibit higher medication adherence than
WHO-measured levels, suggesting the need for healthcare providers to strengthen their intervention, especially for
those above 5 years post-kidney transplant. The reason for increased adherence could be explained by the health
education program about the medication name, dosing, frequency of ingestion and adverse effects of the drug, and
effects of non-adherence.
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Background

Medication burden, very low income and being a farmer
were associated with medication non-adherence among
CKD ( Chronic Kidney Disease) and ESRD( End Stage
Renal Disease) in Ethiopia [1].

Kidney transplantation (KT) is the treatment of choice
for end-stage renal disease (ESRD) due to its survival,
quality of life, and cost-effectiveness [2].

Although renal transplant services require structural
organization, various expertise, and advanced labora-
tory services, Ethiopia is one of the few African coun-
tries managed to have the service since 2015 [3, 4]. I
t is located in one of the teaching hospital in Addis
Ababa, St. Paul’s Hospital Millennium Medical College.
It has transplanted 148 patient, which has follow up at
the transplant unit in addition to patients that had KT
abroad [4]. Health education program is given about the
transplantation process, medication used and laboratory
intervention [4, 5].

The Global Observatory on Donation and Transplanta-
tion, in collaboration with WHO, states that organ trans-
plantation is the only treatment for end-stage failure of
solid organs, requiring lifelong immunosuppression med-
ication to prevent rejection. The first-year graft rejection
rate varies from 7 to 36%. The increasing prevalence of
CKD and ESRD, shortage of donors, limited transplanta-
tion services, and health-related costs make preventing
adverse outcomes crucial [3, 4, 6].

To prevent graft failure and life-threatening, costly
complications, transplant recipients must closely adhere
to their medication regimens, which require constant
monitoring of therapeutic levels [7].

However, adherence to immunosuppression medica-
tions is suboptimal in high-income countries (HICs) and
lower in low- and middle-income countries (LMICs).
Non-adherence to medication regimens increases the
risk of rejection, kidney loss, and costly treatments,
which poses challenges in resource-limited settings [8].

HIC countries offer advanced kidney transplantation
services, easy medication access, and strong health insur-
ance. However, LMIC countries face limited KT services
due to shortages of nephrologists, transplant centers,
and high immunosuppressive medication costs, making
patient management challenging [3, 9].

A consistent supply of immunosuppressive medication
is crucial for transplantation survival, but availability and
affordability pose significant barriers to successful trans-
plant program development [10].

This research aims to determine patient adherence sta-
tus among KT patients at St.Paul’s Hospital Millennium
College, and its associated factor.
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Methods and materials

Study area and period

The study was conducted at the St. Paul's Hospital Mil-
lennium Medical College (SPHMMC) National Kidney
Transplant Center in Addis Ababa, Ethiopia. Established
in 2013, the unit is the first kidney transplant service in
the country. Since 2015, it has performed around 148
transplants for chronic kidney disease (CKD) and end-
stage renal disease (ESRD) patients. The center provides
clinical follow-up services for more than 400 indigenous
KT patients and those transplanted abroad. The study
was conducted from October 12th, 2021, to January 4th,
2022.

Study design

A cross-sectional study was conducted on patients who
underwent kidney transplantation at the SPHMMC renal
transplant unit and abroad and who underwent clinical
follow-up at the unit during the study period.

Source and study population

The study focuses on CKD and ESRD patients who have
undergone kidney transplants in the SPHMMC renal
transplant unit or abroad. There are 148 patients with
KT service and 252 post-KT patients who received ser-
vice abroad and have clinical follow-ups at the renal
transplant clinic. Despite 400 post-KT patients starting
clinical follow-up at the clinic, some discontinued it. The
study population includes all post-KT patients who meet
the inclusion criteria during the study period.

Sample size determination and sampling procedures

A purposive sampling method was used to study the
small, well-defined, and unique source population. All
eligible patients who had their clinical follow-up at the
SPHMMC renal transplant unit during the study period
were included. The study excluded patients who were
lost from follow-up, deceased, or transplant rejected
and were on dialysis. Data was collected during clinical
follow-up appointments, which varied depending on the
time of transplant and clinical condition. 270 patients
were accessed and responded to, with a data collection
period of two and a half months from October 12, 2021,
to January 4, 2022.

Eligibility criteria
Inclusion criteria
All post-kidney transplant patients having follow-up ser-
vice at SPHMMC renal transplant unit and are willing to
participate in the study.

Patient recruited as they came for follow-up visit, and
with that all the eligible patients will be accessed in the
study period.
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Exclusion criteria

The study excluded patients who are critically ill, unwill-
ing to participate, inaccessible, under 18 years old, or
with failed transplants or transplant rejections, and those
on dialysis.

Study variables
Dependent variables.

« Medication adherence in post kidney transplant
Patients.

Independent variables (five WHO dimensions).

A. Social and economic:

« Cost (treatment cost, transportation cost):
occupation or income source.

« Sociodemographic variable: age, sex, educational
background and marital status.

B. Health system related: patient to health care
provider interaction, and health care provider follow
up and multiple health care provider.

C. Condition related: these are characteristics of the
disease, disease condition/severity and patient
related health literacy:

D. Patient perceived importance of medication,:
cognitive functioning, self-care motivation and
social support.

E. Therapy related: Multiple medication, Complexity of
therapy and Adverse drug reactions, and duration of
therapy.

Data collection tools and procedures

Data collection tools

A structured questionnaire was used to measure medica-
tion adherence, adopting and modifying the simplified
medication adherence questionnaire (SMAQ) six items.
The Basel assessment of adherence to immunosuppres-
sive medication scale (BAASIS) questionnaire was used
for specific immunosuppressive medications. The ques-
tionnaire was translated into Amharic for easy compre-
hension by participants and trained data collectors.

Data collection procedures

The questionnaire was tested with 10 participants on
October 8th, 2021, and modified after. Data collection
was conducted from October 12th to January 4th, 2022.
Confidentiality was maintained through anonymity and
secure storage.
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Data quality management

Data quality was ensured by selecting general practitio-
ners as data collectors, training them on the procedure,
and ensuring consistency. The principal investigator
managed data cleaning, encoding, and analysis using Epi
Info 7 software and SPSS version 26.

Data processing and analysis
The collected data was processed and cleaned until Janu-
ary 9, 2022.

The Simplified Medication Adherence Questionnaire
(SMAQ) was used to score the prevalence of medication
adherence.

The magnitude of adherence was calculated using the
SMAQ scale scoring for each patient. The BAASIS ques-
tionnaire was used to measure non-adherence to immu-
nosuppressant medications over the past four weeks.

A chi-square test was run to compare the underlying
characteristics of patients based on adherence status.

Binary logistic regression analysis was used to analyze
different factors for medication adherence. Bivariate
analysis was used to measure the association between
the dependent variable and each independent variable.
Independent variables with a P<0.25 were considered for
multivariate analysis. Multicollinearity was tested with a
linear regression model for the independent variables.

The goodness of model fit test was done by the Hos-
mer and Lemeshow tests. The multicollinearity of the
independent variables was tested by a linear regression
model.

The findings and conclusions were discussed, with pos-
sible interventional tools and recommendations.

Operational definitions

Immunosuppressive medication medications that are
prescribed for the purpose of preventing graft rejection in
the kidney transplantation.

Adherence the extent to which a person’s behavior in
taking medication, following a diet, and/or executing life-
style changes, corresponds with agreed recommendations
from a health care provider.

Adherent/ complaint if he/she responds to all of the
questions with adherent answer and in terms of quantifi-
cation, if the patient has responded with adherent answer
in the forgetfulness, routine, adverse effect and quantify-
ing assessment questions by using a SMAQ questionnaire
score [11].

Non-adherent/non-compliant if he/she responds to any
of the questions with a non-adherence answer, and in
terms of quantification, if the patient has lost more than
two doses during the last week or has not taken medica-
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tion during more than two complete days during the last
three months by SMAQ questionnaire score [11].

Ethical considerations and consent to participate

Ethical clearance to conduct the study and official let-
ter was obtained from the institutional review board of
SPHMMC. After explanation about the whole purpose of
the study, written informed consent was obtained from
study participants.

All of the study participants were informed about the
purpose of the study, about their right to participate or to
terminate at any time if they want and also respondents
were ensured about the confidentiality of information
obtained.

The authors declare that all the methods included
in the study are in accordance with the declaration of
Helsinki.

Results

Socio-demographic characteristics

From 296 patients who were still following at the renal
transplant center, information was collected from 270
patients making the response rate 91.5%. The median
age of the patients was 37 (IQR, 28-45) years. More than
two-thirds of the patients 193 (71.5%) were males. Most

Table 1 Sociodemographic characteristics of post kidney
transplant patents in (N=270) SPHMMC

Variable Frequency Per-
(n) cent-
age
(%)
Age group <30 90 333
31-45 114 42.2
>45 65 24.2
Sex Male 193 715
Female 77 285
Educational Primary school 21 7.8
background
Secondary school 89 33.0
Certificate and diploma 23 8.5
First degree and above 137 50.7
Marital status Single 90 333
Married 178 65.9
Widowed 2 0.7
Religion Orthodox Christian 183 67.8
Muslim 59 219
Protestant 27 10.0
Other 1 04
Occupation Governmental employee 66 244
Non-governmental 30 11
employee
Private business 118 43.7
No job 56 20.7

N-number of patients, SPHMMC- Saint Paul’'s Hospital Millennium Medical
College.
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137 (50.7%) of the patients were educated having a first
degree and above. Most, 178 (65.9%), of the patients were
married. The summary of the sociodemographic results
is in Table 1.

Patient related characteristics of post kidney transplant
patients

The median duration of illness started was 5.6
(IQR=3.4-7.2) years; and the duration after transplant
was 3.1 (IQR=1.2-5.0) years. However, the respondent’s
minimum duration after transplant was 1 month and the
maximum duration was 18 years (Range=17.92 years).

Treatment related characteristics of post kidney transplant
patients

Most patients grade the renal transplant service and
interactions with their health care provider as very good,
with 94.8% and 95.9%, respectively. The majority 258
(95.6%) of the patients were cared by the same doctor in
each of their visits.

Almost all 269 (99.6%) of the patients had detailed
explanations given by the health care provider about
their medication and 268(98.5%) of them responded
that they had the knowledge too. The average number
of drugs taken by the patients was 5.21 (SD+1.81) drugs
with minimum of 2 drugs and a maximum of 11 drugs
and almost all 268 (99.3%) were taken twice per day. The
most frequent answer given a reason for non-adherence
was forgetfulness 164(60.7%), followed by drug unavail-
ability 60 (22.2%). ( The detailed summary of the patient
and treatment related factor analysis result is in Table 2).

Prevalence of medication adherence among post kidney
transplant patients

Among 270 participants, 221(81.9%) were found to be
adherent (with CI=0.767,0.863) by using SMAQ adher-
ence measurement scale with six questionnaire tools,
as summarized in the table for each specific answer fre-
quency. Based on BAASIS measurement tool, which is
specifically designed for immunosuppressant medica-
tion adherence measurement, about 208(77.0%) were
adherent to their immunosuppressant medication (with
CI=0.816, 919). All patients had a response of that
immunosuppressant medications are essential or impor-
tant. Most 164(60.7%) of the patients think forgetfulness
is the reason for medication non-adherence. The spe-
cific SMAQ and BAASIS measurement is summarized in
Table 3 below.

The associated factors that affect medication adherence in
post kidney transplant patients

The medication adherence was found to be 81.9% with
a 95% CI (0.767, 0.863), a binary logistic regression
model with bi-variate analysis was used to identify the
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Table 2 Disease, patient, treatment and health setup related characteristics of post kidney transplant patients (N=270) in SPHMMC

Variables Mean(+SD) in years Median (IQR) in years
Duration after transplant 3.1(1.2-5.0)
Number of drugs 5.2(1.8)
Frequency (n) Percentage (%)
Duration after transplant < one-year 64 237
>1-5years 152 56.3
>5 years 54 20
Service given Good 5 19
Very good 256 94.8
Excellent 9 33
Interaction between patient and HCP Good 2 0.7
Very good 259 959
Excellent 9 33
Encounter the same HCP always Yes 258 95.6
No 12 44
Having different HCP in each visit affects medication adherence Yes 28 104
No 242 89.2
Does HCP explain the medication in details Yes 269 99.6
No 1 0.4
Physical limitation Yes 8 30
No 262 97.0
Time to seek care During illness Within a day 206 76.3
2-5days 64 237
Have Social support Yes 267 98.9
No 3 1.1
Follow up importance Yes 268 99.6
No 1 0.4
Did you ever Miss follow up? Never 146 54.1
one time 47 174
two times 41 15.2
> two times 36 133
Medication prescribed importance Importance 159 589
Very importance 111 41.1
Have Knowledge about your medication Yes 266 98.5
No 4 1.5
Reason for non-adherence Drug Unavailability 60 222
Drug adverse effects 21 7.8
Financial shortage 17 6.3
Forgetfulness 164 60.7

HCP- Health Care Professionals, IQR- Inter Quartile Range, N-number of patients, SD- Standard Deviation, SPHMMC- Saint Paul’s Hospital Millennium Medical College.

association between adherences with the candidate vari-
ables. With a level of significance below 25% for crude
odds ratio analysis of age, marital status, duration after
transplant, missed follow-up, drug unavailability, drug
adverse effects and forgetfulness were associated with
medication adherence. The age group above 45 years had
a lower medication adherence level by 67.4% (with COR
0.326, a p-value of 0.12) as compared to age 37 years and
below. Based on the duration of years after transplant, as
the duration increases, the level of adherence decreases
by 13.3% with a statistical significance (COR 0.867, p-val-
ues 0.006). The duration after transplant above five years
had 93.5% less adherence level as compared to one-year

and below duration after transplant years (COR 0.065,
p-value<0.0001). Missed follow-up was also found to be
a significant factor from bi-variate analysis; those who
missed follow-ups more than two times were associated
with a 90.8% decreased adherence level as compared to
those who never missed follow up visits (COR 0.092,
p-value<0.0001). There were different reasons responded
by the patients for medication non-adherenc: forgetful-
ness was associated with decreased level of adherence by
90.7% as opposed to drug unavailability response given
by the patients (COR 0.103, p-value 0.002).

There was no collinearity or dependency detected
among the independent variables from one to another,
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Table 3 Medication adherence level measurement in post kidney transplant patients using Simplified Medication Adherence
Questionnaire (SMAQ) and Basel Adherence Assessment Scale in Immunosuppressant (BAASIS)

Variables N (%)
SMAQ Do you always take your medication at the appropriate time? Yes 221(81.9%)
No 49(18.1%)
When you feel worse/bad, have you ever discontinued taking Yes 11(4.1%)
your medication? No 259(95.9%)
Do you ever forget to take your medication? Yes 179(66.3%)
No 91(33.7%)
Did you not take any of your medicine over the past weekend?  Yes 37(13.7%)
No 233(86.3%)
Thinking about the last week. How MANY TIMES did you failto ~ Never 231(85.6%)
take your prescribed dose? 1-2 times 32(11.9%)
> 2 times 7(2.6%)
Over the past 3 months or since your last visit (appointment), Never 96(35.6%)
how many days have you not taken any medicine at all? 1-2 times 127(47%)
> 2 times 47(17 4%)
Adherence: SMAQ score 221(81.9%)
BAASIS In the previous 4 weeks, how often have your forgot to take Never 246(91.1%)
your immunosuppressant? 1/month 22(8.1%)
1/2 weeks 2(0.7%)
In the previous 4 weeks, how often have you forgot to Never 264(97.8%)
take several consecutive dose of your immunosuppressant 1/month 6(2.2%)
medications?
In the previous 4 weeks, how often have you made at least 2 h?  Never 224(83.0%)
Delay in immunosuppressant intake? 1/month 35(12.9%)
1/2 weeks 6(2.6%)
Every week 3(1.1%)
> 1/week 2(0.7%)
In the previous 4 weeks, how many times did you reduce the Never 270(100%)
dose of your medication? 1/month 0(0)

Adherence: BAASIS score

208(77.0%)

BAASIS-Basel Assessment of Adherence to Immunosuppressive Scale, N-Number of patients, SMAQ-Simplified Medication Adherence Questionnaire, SPHMMC-

Saint Paul’s Hospital Millennium Medical College.

with tolerance<0.2 and VIIF<510. Then a multivariable
binary logistic regression was done to refine the associ-
ated factors from possible confounders among the pre-
dictor variables with a p-value<0.25 level of significance
in the bi-variate analysis.

By using a backward logistic regression model at a 5%
level of significance, missing follow-up, duration after
transplant, and forgetfulness were found to have a sig-
nificant association with medication adherence. Accord-
ingly, after adjusting for other covariates, those patients
who had missed follow-up visits once had the odds of a
69.9% decreased level of medication adherence as com-
pared to those who never missed follow up (AOR 0.301,
p-value 0.032). And those patients who had missed fol-
low-up visits two times had the odds of 82.4% decreased
level of medication adherence as compared to who never
missed follow up (AOR=0.176, 95%, p-value 0.001); and
similarly, those patients who had missed follow up visits
more than two times had the odds of 91.2% decreased

level of medication adherence as compared to who never
missed follow up (AOR 0.088, p-value <0.0001).
Concomitantly, those who had duration after trans-
plant above five years had 92.6% less adherence as com-
pared to those with duration after transplant one year
and below (AOR 0.074, p-value 0.031). Similarly, forget-
fulness was associated with an odds of 90.6% decreased
medication adherence level as compared to other reasons
provided for non-adherence (AOR 0.104, p-value 0.006).
But the other factors age, grouped age, after transplant
years and marital condition which had an association
with the crude odds ratio, didn’t show a significant asso-
ciation with medication adherence when analyzed by
multivariate analysis. (The detailed summary of the asso-
ciated factor multiple regression result is in Table 4).

Discussion

According to the SMAQ scale, the prevalence of medi-
cation adherence among the kidney transplant popula-
tion was found to be 81.9%. This proportion is high as
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Table 4 Bivariate and multivariable analysis of factors associated with medication adherence among post kidney transplant patients

(N=270) in SPHMMC

Variables Adherence COR (95%, CI) AOR (95%, Cl) P-value
Adherent Non-adherent Bivariate Multivariable
N(%) N(%)
Age 0.967(0.95-0.997) 1.05(0.964-1.14) 0.28
Age group <30years 80(88.9) 10(11.1) 1(0) 1(0)
31-45 years 94(82.5) 20(17.5) 0.588(0.26-1.33) 0.442(0.109-1.78) 0.251
>45 years 47(72.3) 18(27.7) 0.333(0.14-0.77) 0.19(0.016-2.22) 0.185
Marital status Unmarried 82(89.1) 10(10.9) 1(0) 1(0)
Married 139(78.1) 39(21.9) 0435(0.21-0.92) 0.682(0.22-2.07) 0.499
Duration after transplant 0.867(0.78-0.96) 1.17(0.918-1.50) 0.201
Duration after transplant category <1 year 62(96.9) 2(3.1%) 1(0) 1(0)
1-2Y2 years 29(74.4) 10(25.6) 0.094(0.019-0.455)  0.303(0.048-1.902)  0.203
2Y»-5years 94(83.2) 19(16.8) 0.16(0.036-0.709)  0.367(0.057-2.38)  0.293
>5years 36(66.7) 18(33.3 0.065(0.014-0.294)  0.074(0.007-0.78) 0.031*
Missed follow up Never 136(93.2) 10(6.8) 1(0) 1(0)
Missed 1 times 37(78.7) 10(21.3) 0.272(0.105-0.703)  0.301(0.10-0.90) 0.032*
Missed 2 times 28(68.3) 13(31.7) 0.158(0.062-0.397)  0.176(0.06-0.513) 0.001*
Missed above 2 times ~ 20(55.6) 16(44.4) 0.092(0.037-0.23)  0.088(0.028-0.278)  <0.0001**
Reason for adherence Drug unavailability 58(96.7) 2(3.3) 1(0) 1(0)
Drug adverse effect 20(95.2) 1(4.8) 0.69(0.06-8.0) 0.87(0.064-11.74) 0917
Financial shortage 13(76.5) 4(23.5) 0.112(0.019-0.679)  0.175(0.024-1.28) 0.086
Forgetfulness 123(55.7) 41012] 0.103(0.024-0.442)  0.104(0.021-0.523)  0.006*
Other reason 7(87.5) 1(12.5) 0.241(0.019-3.02) 0.85(0.058-12.36) 0.905

AOR: Adjusted Odds ratio; COR: Crude Odds ratio; Cl: Confidence interval; N-number of patients; P-Probability; SPHMMC- Saint Paul's Hospital Millennium Medical

College
* Statistically significant

compared to a previous study done on chronic medica-
tion adherence at Tikur Anbessa Hospital [1]. However,
this could vary between different medication adher-
ence level measurement startegies like Brief Medication
Questionnaire (BMQ), Medical Outcomes Study (MOS),
Medication Adherence Scale (MAS), Morisky Adherence
Questionnaire eight item (MAQ) [13—17]. And despite all
the shortages in the country for kidney transplant service,
immunosuppressant medication, investigation modality,
and limited skilled professionals, adherence at St. Paul’s
hospital was higher than the WHO stated adherence level
and other studies [1, 5, 18, 19]. This could be explained
by the continuous health education given to patients
by the health care providers. In addition, the scarcity of
resources for transplant services, forces patients to be
adherent, and it is a matter of life and death because the
alternative is transplant rejection, which is unacceptable
option for most patients due to many limitations.
Duration after transplant above five years, missed
follow-up visits, and forgetfulness. All the other fac-
tors didn’t show significance in the multivariable analy-
sis. Missing follow up had a strong association with
decreased medication adherence levels among kidney
transplanted patients as compared to those who never
missed follow up visits. Those who missed more than
two times were higher (91.2%) less adherent as compared

to those who missed two times (82.4%) and one time
(69.9%) when they were compared with those who never
missed follow up. This could be explained by the fact that
if patients have missed their follow-up, it is more likely
that they will finish their medication without refilling and
hence, will not fully adhere to their medication. This is
also supported by other studies conducted in the US [6,
12, 20].

Similarly, the duration after transplant was the other
significant associated factor for adherence level; patients
with duration after transplant above five years had
(92.6%) less adherent as compared to those with dura-
tion after transplant one year and below. This can be
explained by the fact that, as the long duration after the
transplant was increasing so is the treatment intake years.
The other important factor that determines medication
adherence is forgetfulness. The odds of being adherent in
patients responded forgetfulness is lower than the other
reasons provided by the patients, like drug unavailability,
financial shortage and drug adverse effects. That means,
being forgetfulness was associated with 90.6% decreased
medication adherence level as compared to the other rea-
sons provided. This is supported by other studies done in
the US, Iraq, WHO and Ethiopia [1, 7, 8, 5, 21, 22]. There
were other factors significantly associated with medica-
tion adherence in other studies, like knowledge about
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medication, financial shortages, perceived health, and
others [27]. But none of these factors were significantly
associated with adherence level in this study.

Medication unavailability is a perceived reason for
medication non-adherence for patients with KT because
almost all medications are imported and expensive, and
hard to find in government hospitals [4, 5].

The strength of this study is that it has included most
of the represented population which can be used for gen-
eralization. The limitation of this study was that patients
could have a recall bias due to the long duration of after
transplant years, which may reveal a lower prevalence
rate than the measured one. And also, the measurements
have not been validated, and reliability tests were not
done for this particular setup.

Conclusion

In Ethiopia, the prevalence of medication adherence
among kidney transplant patients was optimal. The fac-
tors that decreased adherence were missing follow-up,
over five years of duration after transplant, and forgetful-
ness. This suggests that in post kidney transplant patients
in St. Paul’s hospital, Ethiopia, despite all the limitations
that the patients face, the proportion of medication
adherence was higher as compared to other international
and domestic studies. The associated factors determined
by the study were coherent with the factors identified in
other studies. The reason for increased adherence could
be attributed to the health education program that the
institution has for patients. The health education pro-
grams are prior to the surgery, during hospital stay (
peri-operative period), and post transplant period during
follow-up period. The content of the education regard-
ing medication adherence is a detailed explanation of
the medication name, dosing, frequency of ingestion and
adverse effects of the drugs and effects of non-adherence.
If patients miss follow-up, a phone call reminder might
also be taken as an action.

Recommendations

The recommendation is to the researchers, to have
another study to assess the validity and reliability of
the two measurements (SMAQ and BAASIS) with rep-
etitions of the data collection by different health care
workers for intra-observer and inter-observer interview
variation. And also to do a cause and effect relationship
by using a stronger study design based on this study
finding.

And for health care providers, they should strictly fol-
low medication adherence among patients. They should
strengthen the health education that is being given; and
persuade their patients to set a reminder or alarm on
their mobile and note pad about their medication intake
time and follow-up visits. The other recommendation

Page 8 of 9

for HCP is to count pills during follow-up time to trace
missed doses, underdoses or overdoses. Patients with
more than five years post-transplant should be given spe-
cial attention to the above recommendations.

For the institution, it should continuously and readily
avail of the medication and the investigation modalities,
like tacrolimus level. It should encourage and strengthen
the service that is being given. It should build a system
for regular messaging, tracking patients when they miss
follow-up and contacting them through their phone
number.
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