Mohammadnezhad et al. BMC Nephrology ~ (2024) 25:463 BMC Neph ro|ogy
https://doi.org/10.1186/512882-024-03902-6

Check for
updates

Chronic kidney disease and adherence
improvement program by clinical pharmacist-
provided medication therapy management;

a quasi-experimental assessment of patients’
self-care perception and practice

Ghader Mohammadnezhad', Sadaf Ehdaivand?, Mehrshad Sebty?, Behniya Azadmehr?, Shadi Ziaie' and
Hadi Esmaily®”

Abstract

Rationale One of the critical roles of pharmacists in the field of community and hospitals is to provide medication
therapy management (MTM) services and reconciliation.

Objectives This study aimed to assess the perceptions, adherence, and performance of the patients with chronic
kidney disease (CKD) to the clinical pharmacist-provided MTM before and after receiving this service.

Method A cross-sectional survey was conducted from June 2023 to January 2024. A validated questionnaire
assessed patients' knowledge, attitude, and performance, and the Morisky medication adherence scale evaluated
the medical adherence of the patients before and after the clinical pharmacist-provided MTM. Inclusion criteria were
patients with CKD according to NKF KDOQI guidelines and GFR < 60 mL/min/1.73 m?. Before and after the MTM
service, CKD patients' knowledge, attitude, performance, and adherence to their pharmacotherapy were assessed.

Results A total of 100 patients enrolled in the study and completed the questionnaire. Before and after the MTM
service, total knowledge was 3.38+1.82 and 7.59+ 1.11, respectively. Before and after the MTM service, the attitude
score was 54.53+5.05 and 59.24+4.68, respectively. Before and after the MTM service, the mean performance score
was 30.15+4.27 and 34.54 +2.56, respectively. Adherence score to medications before and after the MTM service was
4.86+1.99 and 6.22 +1.39, respectively. In all fields, outcomes significantly improved (P < 0.05).

Conclusion The current study showed the critical role of clinical pharmacists in training patients about medications
and improving adherence to their pharmacotherapy.
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care, Nephrology, Practice, Pharmacotherapy, Pharmaceutical Care
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Introduction

Nowadays, the role of pharmacists in the health system
has extended from mere medication counseling and
medication application to the management of pharmaco-
therapy and efforts to enhance adherence of the patients
[1-3]. The principles of good pharmacy practice seek to
improve health-related quality of life (HRQoL) and drug
safety in collaboration with other treatment team mem-
bers [4-6].

One of the critical roles of pharmacists in the field of
community pharmacies and hospitals is to provide medi-
cation therapy management (MTM) services. MTM
means a thorough review of the patient’s medication
therapy, including a comprehensive review of medication
history (including all over-the-counter, prescribing drugs,
and supplements used or currently used by the patient),
solving medication-related problems (MRPs), optimizing
complex treatment strategies, management of polyphar-
macy, designing high-adherence medication regimes, and
cost-effective treatment schedules [3, 7—11]. The ultimate
goal of MTM is to optimize pharmacotherapy conse-
quences, minimize medication errors, and improve the
HRQoL and the patient’s health status [12, 13]. Accord-
ing to the epidemiology of medication error in Iran, the
nationwide incidence of medication error in hospitals
was 0.35% in 2005-2019. Physicians and nurses commit-
ted 31% and 37% of them. Errors were distributed at dif-
ferent stages of medication processing. As a result, it is
recommended to use clinical pharmacist-provided MTM
services to prevent the incidence of current medication
errors [14, 15].

One of the diseases in which MTM and pharmaceuti-
cal care are essential is chronic kidney disease (CKD)
[16-18]. Due to the irreversible and complex etiology
of CKD, the treatment approach is to manage and break
the progression of the disease [19]. The role of clinical
pharmacists in providing MTM for CKD patients is cru-
cial because these patients face high rates of MRP and
medication rejection, more vulnerability to drug poison-
ing, a high probability of drug-drug interactions (DDIs),
comorbidities (such as diabetes, hypertension, osteopa-
thy, anemia, and electrolyte instabilities) due to the possi-
ble progression of CKD, and the need to dose adjustment
of medications with renal elimination [9, 20, 21].

This survey was aimed to assess the knowledge, atti-
tude, performance, and adherence of CKD patients to
the clinical pharmacist-provided MTM in Tehran, Iran,
before and after receiving this service.

Method

Overview of the study

A single-center cross-sectional analytical survey was con-
ducted from June 2023 to January 2024. This study was
performed among outpatients attending the nephrology
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clinic at in Labbafinejad hospital, Tehran, Iran. A ques-
tionnaire assessed patients’ knowledge, attitude, and per-
formance toward CKD treatment. Finally, the medical
adherence of the patients was evaluated by the Morisky
medication adherence scale (MMAS) [22-25]. Medica-
tion adherence was assessed using the validated Persian
version of the MMAS («=0.83).

The MTM intervention consisted of structured clinical
pharmacist services: [26]

1. Comprehensive medication review (CMR) to resolve
medication-related problems.

2. Personalized care plan.

3. Patient education sessions.

4. Follow-up care.

Sample size

G-Power software was used to estimate the sample size.
With an effect size of 0.25, 0.05 margin of error, and 80%
power and a 10% non-response rate, the sample size cal-
culated as 105 patients.

Study criteria

Inclusion criteria according to NKF KDOQI clinical
practice guideline [27], the inclusion criteria were patients
aged 18 years or older with CKD stage 3-5 (GFR<60 mL/
min/1.73 m?), on stable medication regimen for over 3
months and willing to participate in follow-up sessions.
Exclusion criteria: participants were excluded from the
study based on the following criteria: cognitive impair-
ment affecting comprehension, acute kidney injury, hos-
pitalization during the study period and end-stage illness.

Data collection and clinical consultation

We informed the patients about the study process and
explained how to complete the questionnaire in the
first step. In addition, to collect data through the ques-
tionnaire, we gathered the patients’ medical history
and previous medicine consumption. After data collec-
tion, medical consultation services were provided by
a clinical pharmacist. A questionnaire was conducted
to evaluate the CKD patients’ knowledge, attitude, and
performance. After extracting the main criteria of the
subject by searching texts and interviewing experts, the
questionnaire was structured. To confirm internal con-
sistency, Cronbach’s alpha was calculated. The question-
naire showed an acceptable internal consistency with the
Cronbach’s alpha of 0.706.

The questionnaire was divided into five parts. Patients’
demographic information was asked, including age,
height, weight, lean body weight (LBW), body mass index
(BMI), gender, occupation, education, geographic area,
marriage status, and the number of drugs consumed per
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Table 1 Demographic information

% n
Gender 66% Male 66
34% Female 34
Marriage 2% Single 2
98% Married 98
Education 19% llliterate 19
369% Elementary 36
38% High school 38
7% Bachelor 7
Occupation Type 319% Housewife 31
69% Employed 69
Geographic Area 74% Urban 74
269 Rural 26
Medication History 11% Less than 5 Medications 11
519% Between 5 and 10 51
38% More than 10 38

day in the first section. The second section assessed the
patients’ knowledge about CKD by nine (two options:
correct, incorrect) items. In the third section, the atti-
tude of the patients toward CKD was evaluated by 17
items. The attitude section was designed in a five-point
response scale (strongly agree, agree, not sure, disagree,
and strongly disagree).

To evaluate the performance, patients were scored
in eight items. The score of responses was ranged from
one to five. To determine patient adherence, MMAS was
used. In the first seven questions, each negative response
and each positive response is given one and zero point,
respectively, except for the fifth question in which the
scoring process is inverse. The last question has five
scales (0, 0.25, 0.5, 0.75, and 1). The final scores are clas-
sified as poor (less than 6), average [6—8], and high (more
than 8) adherence.
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Statistical analysis

Finally, collected data were analyzed using SPSS v.25 soft-
ware. Descriptive results were reported using frequency,
meanzstandard deviation (SD). To check the para-
metricity of the data, the Kolmogorov-Smirnov test was
used. Paired T-test was used to compare the subgroup
outcomes. Kruskal-Wallis and Mann-Whitney tests were
used to compare non-parametric data. Pearson correla-
tion coeflicient was used to assess relationships between
continuous variables including age and variations in atti-
tude, performance, and adherence scores.

Results

Participant characteristics

A total of 105 patients enrolled in the study and 100 ones
completed the questionnaire before and after the MTM
service. The mean+SD for age, height, weight, LBW, and
BMI were 64.26+13.29, 167.67+10.14, 79.07+14.65,
53.5919.97, and 28.18+5.34, respectively. Table 1 shows
the continuation of the demographic information.

Knowledge

Before and after the MTM service, total knowledge
was 3.38+1.82 and 7.59+1.11 (out of 9), respectively
(P<0.001). Knowledge improved after the MTM service
in both men and women (P<0.001). Due to the uneven
distribution between married (#=89) and single (n=11)
participants, comparisons based on marital status were
not performed. Patients with high-school education had
the most change in knowledge (P<0.001). In terms of
medication history, patients who took less than five medi-
cations showed the most significant change in knowledge
(P<0.001). Figure 1 shows the questions in the knowl-
edge section as well as the frequency of correct answers
before and after the MTM service. In all questions, after
providing the service, the number of people who chose
the correct answer increased markedly (P<0.001).

CKD Patients Answered the Knowledge Questions Correctly

0

1.30 1 67

¥ 79
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174

184 1 99

Fig. 1 Correct answers before and after the MTM Service
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Attitude

Attitude score before and after the MTM service was
54.53%£5.05 and 59.24+4.68 (P<0.001), respectively.
Women showed more improvements in attitude scores
(P<0.001). Illiterate patients had the highest change
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in attitude (P<0.001). In terms of medication history,
patients who took less than five medications changed
their attitude more than others (P<0.001). Table 2 shows
the questions in the attitude questionnaire and the

Reducing the Number of Medications when They Feel Better
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Fig. 2 Results of Performance of Participants in the Study before and after the MTM service
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Table 2 Attitude of participants before and after MTM Service

Before (%) After (%) Result
Q1. The Attitude of Patients towards the Issue that If drugs be More Effective, the Disease will be Better Controlled
Strongly Agree 60 92 P<0.001
Agree 31 7
Not sure 8 1
Disagree 1 0
Strongly Disagree 0 0
Q2.The Attitude of Patients towards the Issue that Taking Medications Prescribed by Famous Doctors is Better
Strongly Agree 47 59 P=0.71
Agree 41 26
Not Sure 6 5
Disagree 6
Strongly Disagree 0 1
Q3. The Attitude of Patients towards the Issue that Taking More Medication Can Harm the Kidneys and Liver
Strongly Agree 38 49 P<0.05
Agree 45 45
Not Sure 15 4
Disagree 2 1
Strongly Disagree 0 1
Q4. The Attitude of Patients towards the Issue that Injectable Drugs have Fewer Side effects than Oral Drugs
Strongly Agree 21 23 P<0.05
Agree 33 50
Not Sure 41 22
Disagree 4 4
Strongly Disagree 1 1
Q5. The Attitude of Patients towards the Issue that Some Symptoms Can be Relieved without Drug Treatment
Strongly Agree 6 9 P=0.926
Agree 37 41
Not Sure 30 17
Disagree 21 22
Strongly Disagree 6 11
Q6. The Attitude of Patients towards the Issue that Any Medication may have Side Effects
Strongly agree 51 72 P>0.001
Agree 38 27
Not Sure 1 1
Disagree 0 0
Strongly Disagree 0 0
Q7.The Attitude of patients towards the Issue that the Regular Use of the Drug Can Better Control the Disease
Strongly Agree 51 92 P>0.001
Agree 42 8
Not Sure 4 0
Disagree 3 0
Strongly Disagree 0 0
Q8. The Attitude of Patients towards the Issue that Dose Changing according to their Discretion will Help Cure the Disease
Strongly Agree 2 1 P>0.001
Agree 1 2
Not sure 13 0
Disagree 31 15
Strongly Disagree 43 82

Q9. The Attitude of Patients towards the Issue that the Doctor who Prescribes More Medications has more Authority
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Table 2 (continued)
Before (%) After (%) Result
Strongly Agree 9 5 P>0.001
Agree 18 5
Not Sure 18 5
Disagree 27 16
Strongly Disagree 28 69
Q10. The Attitude of Patients towards the Issue that Pharmacists Help them Solve Drug-Related Problems
Strongly Agree 2 5 P>0.001
Agree 18 83
Not Sure 44
Disagree 28
Strongly Disagree 8
Q11.The Attitude of Patients towards the Issue that Your Health is Now Dependent on your Medications
Strongly Agree 23 45 P>0.001
Agree 66 50
Not Sure 7 4
Disagree 4 1
Strongly Disagree 0 0
Q12.The Attitude of Patients towards the Issue that The More Medication you take, the more Anxious you Become
Strongly Agree 18 28 P=0.116
Agree 53 50
Not Sure 15 5
Disagree 10 14
Strongly Disagree 4 3
Q13.The Attitude of Patients towards the Issue that You are usually Worried about the Long-Term Medication Effects
Strongly agree 9 21 P=0.006
Agree 57 55
Not Sure 16 10
Disagree 17 13
Strongly Disagree 1 1
Q14.The Attitude of Patients towards the Issue that a Patient’s Quality of Life Depends on the Use of Medication
Strongly Agree 32 59 P>0.001
Agree 46 32
Not Sure 8
Disagree 9
Strongly Disagree 5
Q15.The Attitude of Patients towards the Issue that You are Sometimes Concerned with Drug Addiction
Strongly Agree 13 21 P=0.014
Agree 54 56
Not sure 14 9
Disagree 17 12
Strongly Disagree 2 2
Q16.The Attitude of Patients towards the Issue that Treatment Should be Stopped Occasionally if the Drugs are Used for a Long Time
Strongly agree 3 4 P>0.001
Agree 18 7
Not Sure 30 3
Disagree 24 19
Strongly Disagree 25 67

Q17.The Attitude of Patients towards the Issue that You Expect from the Doctor to Prescribe the Least amount of Medicine according to the Indi-

vidual's Condition
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Table 2 (continued)
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Before (%) After (%) Result
Strongly agree 21 21 P=0.052
Agree 25 30
Not Sure 31 35
Disagree 12 6
Strongly Disagree 11 8

frequency of participants’ answers and statistical changes
after clinical pharmacist-provided MTM service.

Performance

The mean performance score before and after the clinical
pharmacist-provided MTM service was 30.15+4.27 and
34.54+2.56 (P<0.001), respectively. Performance score
increased in men and women (P<0.001). Patients with
elementary education enhanced their performance more
than other subgroups (P<0.001). In terms of medica-
tion history, patients who took less than five medications
indicated the most improvement in performance score
(P<0.001). Figure 2 shows the section of performance
in the questionnaire and the frequency of participants’
answers and statistical changes after clinical pharmacist-
provided MTM service.

Table 3 Morisky medication adherence scale (MMAS-8) results

Adherence

Table 3 shows the questions in the adherence section
to a therapy regimen and the frequency of participants’
answers and statistical changes after clinical pharmacist-
provided MTM service. Adherence score to medica-
tions before and after the MTM service was 4.86+£1.99
and 6.22+1.39 (P<0.001), respectively. While both gen-
ders were improved their drug adherence, the differ-
ence between genders was not statistically significant
(P >0.05). Patients with elementary and high-school edu-
cation scored better than illiterate patients and bachelors
(P<0.001). Most progress in terms of medication history
belong to patients who have taken more than ten medica-
tions (P < 0.001).

Questions Before (%) After (%) P

1. Do you sometimes forget to take your medications?

Yes 64 54 <0.05
No 36 46

2. People sometimes miss taking their medications for reasons other than forgetting. Thinking over the past two weeks, were there any

days when you did not take your medicines?

Yes 39 14 <0.001
No 61 86

3. Have you ever cut back or stopped taking your medication without telling your doctor, because you felt worse when you took it?

Yes 35 14 <0.001
No 65 86

4.When you travel or leave home, do you sometimes forget to bring along your medications?

Yes 50 24 <0.001
No 50 76

5. Did you take your medications yesterday?

Yes 96 99 0.181
No 4 1

6. When you feel like your condition is under control, do you sometimes stop taking your medicines?

Yes 28 4 <0.001
No 72 96

7.Taking medication every day is a real inconvenience for some people. Do you ever feel hassled about sticking to your treatment plan?
Yes 59 40 <0.001
No 41 60

8. How often do you have difficulty remembering to take all your medications?

Never 21 19 <0.001
Almost Never 23 58

Sometimes 52 22

Often 1

Always 0 0
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Table 4 Descriptive results and relationship between patients’demographic variables and variations in scores of knowledge, attitude,

performance, and adherence

Knowledge Attitude Adherence Performance
Mean+SD P value Mean+SD Pvalue Mean+SD Pvalue Mean+SD Pvalue
Gender  Female 4354176 0351 565+4.92 0.197 1.70£150 0.109 450+322  0.750 (Mann-
male 414+156  (Mann-Whitney) 423+541  (Mann-Whitney) 1719+171 (Mann-Whitney) 433+370 Whitney)
Marriage ~ Single 4004141 0836 2504071 0440 -125+141 0017 0.50+2.12  0.085 (Mann-
Married 421+£163 (Mann-Whitney) 476+531  (Mann-Whitney) 1421161 (Mann-Whitney) 447+351  Whitney)
Education llliterate 3794165 0.134 563+6.78 0246 105+181 0586 4114437 0181
Elementary 433+162 (Kruskal-Wallis)  561+470  (Kruskal-Wallis)  150+158  (Kruskal-Wallis)  574+290  (Kruskal-
High 4474169 332+478 149+157 382+359  Wallis)
school
Bachelor 3294049 5144552 0.82+2.04 443+369
Medica- <5 445+202 0339 582+649 0337 0.25+133 0070 527+420 0660
tion 5-10 441+155 (Kruskal-Wallis)  396+502  (Kruskal-Wallis) 140+158 (Kruskal-Wallis)  437+361  (Kruskal-
history 519 387+158 5394522 1644172 416+326 Walli9

Descriptive results

Pearson correlation analysis reported significant rela-
tionships between patients’ age and variations in attitude
(r=0.28, P=0.009), performance (r=0.31, P=0.003) and
adherence scores (r=0.25, P=0.019). No significant rela-
tionship was found between age and variation in patients’
knowledge scores (r=0.15, P=0.174). Table 4 shows the
descriptive results as well as the relationship between the
demographic variables and the variation in knowledge,
attitude, practice and adherence scores.

Discussion

Clinical pharmacists are well placed with their clinical
and practical proficiency to offer pharmacologic as well
as nonpharmacological recommendations and interven-
tions in CKD. In a prospective controlled study published
by Schiitze et al. in 2021 in Germany, CKD medicines
optimization by clinical pharmacists was done. In six
months of intervention, among 256 patients (interven-
tion: 96, control: 160), MRPs were significantly reduced
(P<0.001) and concluded that adding clinical pharma-
cists to the treatment team promoted the implementa-
tion of nephrologists’ pharmacotherapy and reduced
MRPs [28]. Another prospective observational study was
performed in 2018-2019 in India, which aimed to detect
DDiIs in critically ill CKD patients and evaluate clinical
pharmacist’s interventions in DDI management. Clinical
pharmacists delivered diverse forms of modifications to
manage and minimize DDIs. 92% of pharmacists’ inter-
ventions were accepted by prescribers [29]. The findings
of all the studies showed the critical role of clinical phar-
macists in training patients about medications and mak-
ing patients loyal to their pharmacotherapy.

The deterioration in attitude scores for specific items
(Q-3, 4, 9, 12, 13, 15) after MTM services suggests the
need for revision of the MTM educational content for
these specific aspects, additional follow-up sessions

focusing on these particular areas and implementation
of a patient feedback system to better understand these
changes.

Our study had some limitations. First, being a mono-
centric survey affected the generalizability of our results.
Second, the cross-sectional nature of our study design
limits our ability to establish causal relationships between
the MTM service and observed changes. Third, the
uneven distribution of participants across marital status
groups limited our ability to make meaningful compari-
sons based on this demographic factor.

Conclusion

This study demonstrates the critical role of clinical phar-
macist-providled MTM on CKD patients’ knowledge,
attitude, performance, and medication adherence. The
findings suggest that integrating clinical pharmacists
into the nephrology care team could enhance patient
outcomes through improved medication management
and patient education. Future multi-center studies with
longer follow-up periods are needed to establish the
long-term impact of MTM services on patient outcomes.
Additionally, addressing the identified areas of attitude
deterioration through targeted interventions could fur-
ther optimize the effectiveness of MTM services in CKD
patient care.
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