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Background: Medication non-adherence is the major risk factor for rejection episodes. The

aim of this study was to determine the risk factors associated with adherence to immuno-

suppressive regimen and its barriers among kidney transplant (KT) recipients.

Methods: A cross-sectional study was performed in two outpatient post-transplant clinics in

Mashhad, northeast of Iran. All patients who attended the clinics from August to October

2017 were included. Patients’s knowledge, adherence to immunosuppressive regimen, and

quality of life were measured using the Kidney Transplant Understanding Tool, Basel

Assessment of Adherence to Immunosuppressive Medications Scale (BAASIS), and SF-

12V2 questionnaire, respectively. The barriers in adhering immunosuppressive regimen were

investigated by Immunosuppressive Therapy Barriers Scale. Logistic regression was used to

screen the significant risk factors of medication non-adherence.

Results: In this study, 244 KT recipients were included with a mean age of 39.6±12.5 years.

Based on the BAASIS score, 111 (45.5%) patients were adherent to immunosuppressive regi-

men. Female patients were more likely to be adherent (OR=0.48, p<0.01). The patients with

higher level of quality of life were more likely to follow immunosuppressive medications

(OR=1.078, p<0.05). The main barriers were as follows: concurrent use of many immunosup-

pressants, lack of knowledge about the usefulness of immunosuppressive medications, confusion

in medication taking, and difficulty in remembering medication taking.

Conclusion: More than half of the KT recipients were non-adherence to immunosuppressive

regimen. These findings highlight the need for designing interventions in order to reduce or

eliminate these barriers and consequently increase medication adherence among KT recipients.

Keywords: immunosuppressive regimen, medication adherence, quality of life, kidney

transplantation

Background
Kidney transplantation (KT) is acknowledged as the major advance in renal repla-

cement therapy for patients with irreversible kidney failure. In recent years,

patients’ survival rates have improved with the improvements in surgical operation

techniques as well as treatment with more effective immunosuppressants. Despite

the advances in immunosuppressive therapy, medication-taking behaviors remain as

a major challenge in the therapeutic chain. Patient and graft survival rates are

greatly affected by the patients’ adherence to medication regimen (esp.

immunosuppressants).1 The WHO defines medication adherence as a match

between patient’s behavior and the medical team’s recommendations.2 Medication
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non-adherence is the major risk factor for rejection

episodes.3 Non-adherence to immunosuppressive medica-

tion multiplies the rejection episodes up to 7 times higher.4

Non-adherence to immunosuppressive medications has

been the main focus of transplant communities in recent

years. The actual prevalence of non-adherence rate in

different communities varies between 0% and 68 %.3,5,6

Irregular intake of immunosuppressants by KT recipients

not only results in poor short- and long-term graft out-

comes, but also can be considered as a reason for

decreased productivity and quality of life as well as

increased treatment costs.7–9 Because the risk factors of

medication non-adherence differ between societies, health

care organizations face challenges to design effective

interventions aiming to increase patients’ knowledge

about immunosuppressant adherence. Iran is a developing

country with different socioeconomic population groups. It

is the most active country in the field of KT in the Middle

East Society for Organ Transplantation region.10 Over

65% of the KT costs is due to immunosuppressive non-

adherence. Rejection is one of the most important post-

transplant complications which is severely associated with

patients adherence to immunosuppressive regimen.

Identifying the related factors and barriers can assist health

care providers to remove barriers and increase immuno-

suppressive adherence, as well as reducing costs asso-

ciated with graft rejection. This article is part of an

information technology-based intervention, aiming to

increase adherence to immunosuppressive medications by

means of presenting regular structured education material

to KT recipients. Therefore, the aims of this study were 1)

to estimate the prevalence rate of non-adherence to immu-

nosuppressive regimen among KT recipients and 2) to

determine the factors associated with adherence to immu-

nosuppressive medications.

Materials And Methods
Setting And Participants
A cross-sectional study was performed in two outpatient

post-transplant clinics from August 2017 to October 2017 in

Mashhad, northeast of Iran. One of the outpatient clinics

belonged to the Montaserieh Transplant Center. This is the

only transplant center in the northeast of Iran. The other

clinic belonged to a nephrologist, which provides follow-up

services to a large number of KT recipients. The inclusion

criteria were as follows: 1) history of deceased or living

donor KT, 2) having 18 years of age or more, and 3) having

acceptable graft function (did not need any types of dialysis

at the time of enrollment). The patients who refused to

continue participation in the study were excluded. This

study was approved by the Institutional Ethics Committee

of the Mashhad University of Medical Sciences (Number:

951645, IR.MUMS.fm.REC.1396.160).

Data Collection
A total of 732 KT recipients lived in Mashhad in July

2017. To estimate the sample size, Morgan table was

applied. Before entering the clinic, patient’s information

was checked through the electronic scheduling system in

order to determine whether the patient meets the inclu-

sion criteria. Eligible volunteers signed the informed

consent after receiving verbal and written explanation.

The patients were asked to complete the questionnaires.

If the patient had low literacy level, a trained research

assistant was asked to read the questionnaires’s items

and record the patient’s responses. The average response

time for the questions was between 20 and 30 mins.

Subsequently, a series of demographic and clinical vari-

ables were extracted from the medical records. In order

to assure participants about the confidentiality of their

data, information was recorded without their first and

last name.

Instruments
Knowledge

The Kidney Transplant Understanding Tool (K-TUT) was

used to evaluate patients’ knowledge about the post-KT

therapeutic recommendations.11 The K-TUT is a proper

instrument to measure the knowledge of both KT recipients

and the patients suffering from a chronic kidney disease and

waiting to receive a graft. At first, this questionnaire was

translated to the target language (Persian) by two experts

(forward translation) and then retranslated to its original

language by another expert (backward translation).

Content validity of the final questionnaire was calculated

by running a Delphi session, in which 4 nephrologists and 4

coordinator nurses took part. Following content, validity

indices were computed: content validity index (CVI) and

content validity ratio (CVR).

CVI ¼ nr
n

where nr is the number of experts who gave a score of 3 or

4 to each item’s relevancy and n is the total number of

experts.
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CVR ¼ ne
n

where ne is the number of experts who stated that the item

is “necessary” and n is the total number of experts.

If the CVI value of an item was less than 0.78, it was

considered as invalid and was removed consequently. The

questionnaire’s internal consistency was evaluated using

test–retest method. Based on this method, the questionnaire

was given to 25 patients two times with 1 week interval. To

test the reliability of the internal consistency, Cronbach’s

alpha coefficient estimation was used and alpha equal to or

greater than 0.7 was considered satisfactory.

Immunosuppressive Medication Adherence

Adherence to immunosuppressive medications is evaluated

using different self-report instruments. The Basel Assessment

of Adherence to Immunosuppressive Medications Scale

(BAASIS)12 is a proper self-report instrument consisting of

four items which assesses adherence to immunosuppressive

medications over a period of 4weeks. This instrument assesses

four dimensions, includingmissing a dose, continuousmissing

of several doses, deviation from the exact medication-taking

time formore than 2 hrs, and reducing the amount of each dose.

This instrument uses 6-point Likert rating scale (0=never,

1=once a month, 2=every 2 weeks, 3=every week, 4=more

than once a week, and 5= very day). Patients selecting “never”

are considered as adherent patients, and those selecting other

choices are considered as non-adherent patients. This instru-

ment was translated into Persian by two experts using the

forward–backward translation method. Subsequently, the

translated version was compared with the original one by the

third expert, and discrepancies between the two experts were

removed in order to prepare the final draft approved by all the

translators. Cronbach’s alpha was used to determine the inter-

nal consistency. The value greater than or equal to 0.78 was

interpreted as acceptable.

Quality Of Life

In this study, SF-12V2 questionnaire was used to evaluate

patients’ quality of life. The Persian version of this ques-

tionnaire was validated by Montazeri et al (2011).13 This

questionnaire consists of 12 items which provides a gen-

eral understanding of patient’s health, physical perfor-

mance, physical health, emotional problems, physical

pain, social function, vitality, vital energy, and mental

health which results to a maximum score of 48.

Re-Hospitalization

Previous studies indicated that low adherence to immuno-

suppressive medications was associated with higher re-

hospitalization rate.14 The final diagnosis of the cause of

hospital readmissions was determined by the nephrologists

and coded into the hospital information system of the

Montaserieh Transplant Center. The definitions of these

readmission etiologies were determined by consensus of

the research team. Readmission defined as times of hospi-

tal readmission after kidney transplant causes graft dys-

function or infection. Infection was defined as the body

temperature greater than 38°C due to any types of viral,

bacterial, or fungal infections when the patient required in-

hospital care. Infection was defined as the body tempera-

ture greater than 38°C due to any types of viral, bacterial,

or fungal infections when the patient required in-hospital

care. Moreover, increased creatinine was defined as 30%

increase of serum creatinine in compare with the previous

level and the urine protein greater than 500 (mg/day) was

defined as proteinuria. The frequency of patient’s hospita-

lization due to infection increased creatinine and protei-

nuria was fetched from the hospital information system

using the International Classification of Diseases and

health problem 10th revision (ICD-10).

Barriers Of Adherence To Immunosuppressive

The barriers of adherence to immunosuppressive medica-

tions were determined using the Immunosuppressive

Therapy Barriers Scale (ITBS).10 This instrument included

13 items, among which the first 8 items were categorized

as unintentional, and the next 5 items were categorized as

intentional. The responses were anchored on a 6-point

Likert scale (1: strongly disagree to 5: strongly agree).

The overall score ranges between 13 and 65, with higher

scores indicating more barriers for medication adherence.

This instrument was also translated using the forward–

backward translation method by qualified translators.

Cronbach’s alpha was used to determine the internal con-

sistency. The value greater than or equal to 0.85 was

interpreted as acceptable.

Statistical Analysis
Descriptive statistics were used to report quantitative vari-

ables. Ranking variables were summed up by proportions.

Because a large number of variables were measured (increas-

ing the Type 1 error), the first step involves selecting the

variables associated with using different tests. The univariate
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analysis was performed using the independent-samples t-test,

Mann–Whitney U-test, and Chi-square or Fisher exact tests.

The multi-variate analysis was performed by entering

the variables with p<0.2 into a binary logistic regression

model. Data were analyzed using SPSS version 23 (IBM

SPSS Inc., Armonk, NY, USA).

Results
Analysis Of Questionnaires
K-TUT: A total of 12 items were removed due to low CVI

and CVR values. The final questionnaire consists of 9 true/

false and 13 multiple-choice questions (more than one

correct answer). One score was given to each correct

answer. The maximum knowledge score was 57. Higher

knowledge scores indicated more KT knowledge. The

Cronbach’s alpha of the test–retest reliability was 0.85

(p<0.05).

BAASIS: Overall internal reliability (Cronbach’s alpha

=0.78, p<0.05) was acceptable.

ITBS: Overall internal reliability (Cronbach’s alpha

=0.79, p<0.05) was acceptable.

Analysis Of Survey
A total of 244 KT recipients were included in this study with a

mean age of 39.6±12.5 years (18–75). Participants’ demo-

graphics are described in Table 1. A total of 43% (106) of

participants were female and 72% (175) were married. Only

16% (40) had academic education level. About 60% of parti-

cipants received their graft from deceased donors. The mean

time since transplantation was 59.1±54 months. About 90%

underwent hemodialysis before transplantation (Table 1). The

average number of hospitalizations due to complications (eg,

infection, the presence of protein in the urine, and the increased

creatinine) was 1.3±2 and the mean duration of post-transplant

hospitalizations was 13±24 days.Moreover, themean of blood

serum creatinine of the participants was 1.8±1.1 (mg/dL).

About 54.5% (133) of participants were non-adherent to

immunosuppressive medications. About 19.5% (26) of the

non-adherent participants did not take their prescribed med-

ication at least once during the past 4 weeks. About 10.5%

(14) of patients forgot to take several continuous doses of

their immunosuppressive medications at least one time dur-

ing the past 4 weeks. Also, 40% (54) of the non-adherent

participants had taken their immunosuppressive medications

with a 2-hr delay from the exact consumption time at least

one time during the past 4 weeks. Finally, 11% (14) of these

patients reduced their immunosuppressive medications at

least one time during the previous 4 weeks (Table 2).

The mean transplant knowledge score was 41±6.3 (of

57). In this study, 55% (135) of cases had a score of 50%

to 75%, and 41% (99) of cases obtained 75% to 99% of

the total score. The mean score of quality of life was 31±6.

The majority of the participants (N=152, 62%) had a

moderate level of quality of life (Level 2), and only 24%

(N=58) had a good quality of life (Level 3). Demographic

variables such as age and marital status had no significant

relationship with medication adherence. Moreover, trans-

plant knowledge, the mean number of hospitalization

times, duration of hospitalization due to infection,

increased creatinine, and proteinuria were not significantly

associated with adherence to immunosuppressive medica-

tions. The variables of clinical outcomes such as the type

of donor, transplant rejection rate, transplant duration, the

Table 1 Demographics Of Participants (n=244)

Age (Mean±SD) 39.6±12

Gender N (%)

Female 106 (43.4)

Male 138 (56.6)

Marital status N (%)

Single 69 (28.3)

Married 175 (71.7)

Education level N (%)

Elementary 80 (32.8)

Under high school 40 (16.4)

High school 84 (34.4)

Academic 40 (16.4)

Occupation N (%)

Employed 52 (21.3)

Retired 42 (17.2)

Unemployed 89 (36.5)

Temporarily unemployed 61 (16.4)

Donor N (%)

Alive 98 (40.2)

Deceased 146 (59.8)

Immunosuppressant drugs N (%)

Cyclosporine 170 (69.7)

Sirolimus 87 (35.5)

Prednisolone 146 (59.8)

Tacrolimus 99 (40.5)

CellCept 156 (63.9)

Azathioprine 178 (72.9)

Duration of transplant (month) (mean±SD) 59±57

Note: Results presented as mean (±SD) or n (%).
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dialysis duration, and the level of serum creatinine had no

significant relationship with adherence to immunosuppres-

sive medications. Gender, education level, occupation, and

quality of life were significantly different between adher-

ent and non-adherent patients (Table 3).

Logistic regression analysis was used to describe the

relationship of four independent variables, including gen-

der, education level, occupation, and quality of life on

adherence to immunosuppressive medications in kidney

transplant recipients. Among the aforementioned indepen-

dent variables, quality of life had a significant relationship

with medication adherence (OR=1.078, CI=1.03 to 1.12,

p<0.05). Kidney transplant recipients with higher level of

quality of life were more likely to follow immunosuppres-

sive medications. As a matter of fact, a one unit increase in

quality of life score was associated with an odds ratio of

1.07 (CI=1.03 to 1.12) for medication adherence.

Gender evaluation in kidney transplant patients had a

significant relationship with medication adherence. In fact,

women were two times more likely to be adherent than the

men (OR=0.48, CI=0.28 to 0.83, p<0.01).

Barriers To Immunosuppressant

Adherence
The ITBS mean score was 42±4.5. The mean score of

unintentional and intentional items were 28.9±4 and 13

±2.5, respectively (Figure 1).

A total of 4 of 13 individual items in ITBS had a

significant relationship with medication adherence based

on BAASIS (Table 4). The relevant factors in this study

were the concurrent use of many immunosuppressants,

lack of knowledge about the usefulness of immunosup-

pressive medications, confusion about medication taking,

and difficulty in remembering the medication taking. The

remaining 9 items had no relation with medication adher-

ence. Among four items associated with medication adher-

ence, three were associated with unintentional items, and

one was associated with intentional items.

Discussion
The aim of the present work was to conduct a cross-sectional

study to determine the prevalence rate of non-adherence to

Table 2 Non-Adherence Measured Using BAASIS (n=133)

Items Answers N (%)

(n=133)

Total N

(%)

In the previous 4 weeks, how often have you forgot to take your

immunosuppressants?

Once per month 26 (19.5) 40 (30)

Once per 2 weeks 7 (5.3)

Every week 3 (2.3)

More than once per week 4 (3)

Every day 0 (0)

In the previous 4 weeks, how often have you forgot to take several consecutive

doses of your immunosuppressants?

Once per month 14 (10.5) 22 (16.6)

Once per two week 4 (3)

Every week 3 (2.3)

More than once per week 0 (0)

Every day 1 (0.8)

In the previous 4 weeks, how often have you made at least 2 hrs delay in

immunosuppressant intake?

Once per month 54 (40.6) 113 (86.7)

Once per 2 weeks 24 (19)

Every week 16 (12)

More than once per week 15 (11.3)

Every day 4 (3)

In the previous 4 weeks, have you reduced the dose of your immunosuppressants? Once per month 14 (10.5) 21 (15.8)

Once per 2 weeks 5 (3.8)

Every week 2 (1.5)

More than once per week 0 (0)

Every day 0 (0)

How well have you performed in taking anti-rejection medications during the

previous 4 weeks (minimum: 0 and maximum: 100)?a
Non-adherent

Adherent

7.72 (±1.98)

8.81 (±1.64)

Notes: Non-adherent patients answered yes to BAASIS questions 1a, 2, 3, or 4; otherwise, the patient was considered to be adherent. aResults from visual analogue scale

presented as mean (±SD).
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immunosuppressive regimen and its barriers among the KT

recipients. About 54.5% (113) of the participants were non-

adherent to immunosuppressants. Quality of life and gender

had significant relationship with medication adherence.

Medication adherence rate in this sample was in accordance

with what has been reported in the previous studies. Similar

studies showed that medication non-adherence rate varied

between 0% and 68%.3,5,6 High medication non-adherence

rate in the present study may be due to the fact that

medication non-adherence is underestimated when using a

self-report approach.15 Majority of the patients were non-

adherent, and 113 (86.7%) reported delays in taking their

immunosuppressants. To reduce graft rejection episodes, it

has been proposed that adherence to immunosuppressive

medications should be over 97%, and only one dose per

month could be missed out.15 Missed doses need more atten-

tion than the delayed doses.16 Therefore, designing interven-

tions on missed doses is more likely to improve clinical

outcomes. There are many barriers to medication non-

adherence.17

In our study, gender was found to have a significant

relationship with immunosuppressive medication adherence,

and women showed a higher level of adherence than men.

However, previous studies showed that medication

Table 3 Comparing Input Variable In Medication Non-Adherent And Adherent Patient Among Kidney Transplant Recipients (n=244)

Medication Adherence

Non-Adherence (N=133) Adherence (N=111) p-Value

Gender (%) Female 49 (37) 57 (51) 0.020b

Male 84 (63) 54 (49)

Marital status (%) Single 40 (28) 29 (26) 0.29b

Married 93 (70) 82 (74)

Education (%) Elementary 39 (29) 41 (37) 0.15b

Under high school 26 (19.5) 14 (13)

High school 42 (32) 42 (38)

Academic 26 (19.5) 14 (12)

Occupation (%) Employed 33 (25) 19 (17) 0.19b

Retired 25 (19) 17 (15)

Unemployed 41 (30) 48 (43)

Temporarily unemployed 34 (26) 27 (25)

Donor (%) Alive 58 (44) 40 (36) 0.241b

Deceased 75 (56) 71 (64)

Age (mean±SD) 40±12 39±13 0.49a

Time since transplantation(month) (mean±SD) 62±56.3 55.6±51.8 0.365a

Duration of dialysis (month) (mean±SD) 29.15±27.6 26.3±19.6 0.358a

Quality of life (mean±SD) 30.1±5.9 32.6±6.2 0.001a

Knowledge of transplant (mean±SD) 40.97±6 40.6±6.8 0.705a

Re-hospitalization N (%)

For increase creatinine 38 (28.6) 31 (28.2) 0.53b

For proteinuria 4 (3) 4 (3.6) 0.53b

For infection 50 (37.6) 38 (34.2) 0.34b

Total of rehospitalization 71 (62) 53 (47) 0.29b

Clinical outcome

Rejection (%) 6 (4.5) 2(1.8) 0.297b

Creatinine (mean±SD) 1.91±1.3 1.7±1.01 0.273a

Notes: aPerformed as a Independent sample t-test. bPerformed as a Chi-square.
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adherence is not significantly correlated with gender.18–20 In

similar studies, the medication adherence was significantly

higher in men.21,22 In the current study, women had more

tendency than men to maintain health, which can be attrib-

uted to the culture, fear of losing their family, and rejection.

Other studies showed that there is a significant inverse

relationship between quality of life and medication

adherence.23,24 On the other hand, the present study

showed that a significant direct relationship existed

between quality of life and medication adherence.

Previous studies also showed that there is no clear

difference between the intentional and unintentional risk

factors of medication adherence.3 According to the results

of the present study, the main barriers associated with

medication non-adherence were as follows: concurrent

use of many immunosuppressants, lack of knowledge

about the usefulness of immunosuppressive medications,

confusion in medication taking, and difficulty in remem-

bering medication taking. Studies have also shown that

medication non-adherence is unintentional when it is

uncontrollable, and this is mostly due to incompetency in

remembering.25 In a cross-sectional study, about 62% of

patients basically accepted forgetfulness as an uninten-

tional reason.18,26,27 In this study, one of the factors asso-

ciated with non-adherence was forgetfulness. In fact,

efforts for reducing non-adherence level must be

Figure 1 Barriers to medication adherence: comparison of ITBS mean scores between adherent and non-adherent patient.

Table 4 Significant Barriers To Immunosuppressant Adherence

Barriers Likert

Scale

Medication Adherence

Non-Adherence% Adherence% p-Value

I have to take too many capsules (or tablets) of my immunosuppressant

medication(s) at the same time

Agree 96 (72.2) 68 (61.2) 0.05a

Neutral 9 (6.8) 7 (6.3)

Disagree 28 (21.1) 36 (32.4)

I cannot tell if my immunosuppressant medication(s) is (are) helping me Agree 113 (85) 49 (44.1) 0.009a

Neutral 10 (7.5) 13 (11.7)

Disagree 10 (7.5) 49 (44.1)

I get confused about how to take my immunosuppressant medication Agree 110 (83.5) 59 (53.1) 0.03a

Neutral 9 (6.8) 18 (16.2)

Disagree 14 (10.5) 34 (10.6)

It is hard for me to remember to take my immunosuppressant medication(s) Agree 116 (87.2) 37 (33.3) 0.0008a

Neutral 3 (2.3) 13 (11.7)

Disagree 14 (10.6) 61 (54.9)

Note: aPerformed as a Chi-square.
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accompanied by strategies to reduce or eliminate forgetful-

ness. The use of reminders and interventional technologies

to reduce this factor seems to be effective. Other studies

concluded that medication non-adherence is closely related

to therapeutic factors such as the complexity of the

ordered regimen.16,22,26 This study also identified the com-

plexity of prescribed therapeutic doses and the simulta-

neous use of multiple medications as factors associated

with non-adherence. Reducing the number of daily doses

effectively reduces the unintentional factors of medication

non-adherence.

Adequate knowledge about the benefits of immunosup-

pressive medications for transplantation may be correlated

with medication adherence.28 In this study, the lack of

knowledge about the usefulness of immunosuppressive

medications was significantly related to the medication

non-adherence. The mean patients’ knowledge on therapeu-

tic recommendations was moderate. Thus, there is a need

for educational interventions aiming to improve the atti-

tudes and knowledge of individuals. Patient education has

the potential to improve outcomes over the long term.29

In our study, it was shown that there was no relation-

ship between medication non-adherence and transplant

complications (ie, readmission, and duration of post-trans-

plant hospitalizations). It is necessary to design other

studies using other methods for investigating the relation-

ship between non-adherence and rehospitalization rates

due to infection complications and acute transplant rejec-

tion. Factors related to health system can affect post-trans-

plant medication adherence.16 Non-adherence factors

related to health care system were as follows: inadequate

health services, non-reimbursement by health insurance

organizations, lack of knowledge and training of care-

givers, short and limited counseling, and inadequate capa-

city to instruct and educate the patients.30,31

The most important aspect of this study was sampling

from two specialized centers, having the most number of

outpatient records of transplant recipients in northeast of

Iran. The use of self-report measurements is considered as a

strength due to its low cost and ease of use by the patients.

Moreover, the large sample size and collection of a large

number of variables are the strength of this study.

The first limitation of the present study was the use of a

self-report approach in measuring medication adherence.

Self-report methods may underestimate the actual rate of

medication non-adherence, because the patient intention-

ally shows himself or herself in the context of medication

adherence, and as such may conceal the reality. Second,

the design of this study as a cross-sectional study (lack of

follow-up) would be an obstacle for analyzing long-term

medication non-adherence and outcomes. Third, it is very

likely that the patients attending the clinics via an electro-

nic scheduling system have relatively higher medication

adherence due to higher socioeconomic level. This bias in

sample selection may lead to overestimation of the medi-

cation adherence. On the other hand, since Montaserieh

Transplant Center is the only state-owned center covering

transplant patients, it is more likely that patients with

lower socioeconomic levels are admitted to the center.

This might adjust the rate of adherence to overestimation.

Based on the findings of the current study, it is sug-

gested that 1) using the identified barriers, interventions

can be designed to improve medication adherence among

KT recipients (eg, reminders) 2) an effective remote mon-

itoring program can enhance patient medication adher-

ence, improve therapeutic outcomes, and decrease the

waste of health care resources, and 3) use of interactive

voice response systems and mobile health systems, can

potentially improve the medication adherence.

Conclusion
More than half of the kidney transplant recipients were non-

adherent to immunosuppressants. Factors influencing adher-

ence to immunosuppressive medications were gender, qual-

ity of life, and factors related to medication non-adherence

were concurrent use of many immunosuppressants, lack of

knowledge about the usefulness of immunosuppressive med-

ications, confusion about medication taking, and difficulty in

remembering medication taking. Explored factors and bar-

riers can help health care providers to overcome barriers and

reduce health care costs associated with graft rejection.
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