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Purpose: Medication non-adherence and regimen complexity are significant barriers to achieving therapeutic goals. This study aimed 
to determine the impact of medication regimen complexity, and clinical characteristics of patients on medication adherence in internal 
medicine outpatients.
Patients and Methods: This prospective cross-sectional study was conducted in the internal medicine and geriatric outpatient clinics 
of a tertiary university hospital. Adherence was assessed with Medication Adherence Report Scale (MARS-5), and regimen complex
ity was quantified using the Medication Regimen Complexity Index (MRCI) in 150 patients.
Results: The mean age of the participants was 57.53±1.26 years. Only 44% of the participants demonstrated perfect adherence to 
therapy. The MRCI scores of geriatric patients (median: 11 (3–44) vs 19 (5–65)) and those hospitalized within the last six months 
(median: 12.75 (3–47) vs 20 (6–65.5)) were significantly higher. Complexity scores related to dosing schedule and instructions for use 
were especially higher in patients with hypertension or diabetes. No statistically significant correlation was found between the total 
MRCI score and patient-reported adherence scores (P=0.32). However, geriatric patients and recently hospitalized patients were less 
likely to fully adhere to therapy (χ2 (1, N=150) = 4.71, P=0.030 and 4.23, P=0.040, respectively).
Conclusion: Although a direct correlation between total regimen complexity and self-reported adherence was not observed, 
complexity poses a significant challenge for specific high-risk groups, including geriatric patients and those with recent hospitaliza
tions. These findings may suggest that providing targeted medication counseling and medication regimen review, particularly in the 
early post-discharge period, might be crucial for optimizing adherence and clinical outcomes.
Keywords: medication adherence, medication regimen complexity index, MRCI, ambulatory patients, elderly

Introduction
While medications are essential for treating various health conditions, medication-related problems constitute a major 
cause of preventable hospital admissions.1 Poor medication adherence is one of the primary reasons for the failure to 
achieve therapeutic benefits, typically defined as taking less than 80% of prescribed doses, though excessive medication 
use also constitutes non-adherence.2 Many patients discontinue newly prescribed medications within the first few months 
without informing their physicians, and adherence generally decreases over time. Additionally, many patients who 
continue taking medications do not follow the prescribed regimen regularly. Consequently, treatment adherence rates are 
approximately 50%, and non-adherence is associated with poor health outcomes, adverse events, and increased 
mortality.2
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Studies have demonstrated increasing per-capita medication use and polypharmacy prevalence over the years.3 As the 
number of daily medications, doses, and medication regimen complexity increase, hospitalization rates, readmissions, 
and medication non-adherence also rise.4,5 Polypharmacy and treatment non-adherence result in increased healthcare 
visits, hospitalization rates, and care costs.6

The Medication Regimen Complexity Index (MRCI) is a useful tool to identify patients who may benefit from medication 
therapy management.7 The MRCI provides a detailed assessment of regimen complexity by categorizing it into three distinct 
domains: dosage forms (Section A), dosing frequency (Section B), and additional instructions (Section C).8 While an elevated 
total MRCI score is generally associated with suboptimal adherence, the influence of these individual components may differ 
in clinical practice.9 For instance, dosing frequency is often cited as a more visible barrier, as the logistical requirement of 
multiple daily administrations tends to increase the likelihood of forgetfulness.8–10 Conversely, Section C, which encompasses 
specific requirements such as “taking with food” or “avoiding certain liquids”, might impose a more subtle cognitive burden 
on the patient. This complexity in instructions could potentially be more disruptive than the mere physical form of the 
medication itself, suggesting that adherence challenges are likely driven by the cognitive effort required to integrate these 
instructions into daily life rather than just the number of pills consumed.5,9

A high level of medication regimen complexity leads to poorer adherence and disease control in diabetes and hypertension 
patients,11,12 and worse adherence in the geriatric patients.5 The role of sex differences in medication adherence among 
patients with different diseases is not yet well established and should be addressed in future studies.13 Treatment non- 
adherence, adverse drug events, dosing errors and interactions are more likely with increased regimen complexity possibly 
leading to adverse outcomes including lower overall quality of life, higher hospitalization rates and higher mortality rates.4,14 

Determining regimen complexity and its potential impact on treatment adherence in adult patients with various chronic 
conditions could facilitate identification of at-risk patients and tailor their care appropriately.

The primary objective of this study is to determine the impact of existing chronic diseases, comorbidity burden, and 
medication regimen complexity on medication adherence among adult outpatients. We hypothesized that higher MRCI 
scores would be significantly associated with reduced medication adherence in outpatients, with this effect being more 
pronounced in geriatric patients and in patients with specific medication classes.

Materials and Methods
Study Population and Data Collection
This prospective cross-sectional study was conducted between March and May 2023 in the internal medicine outpatient clinic 
and the geriatric outpatient clinic of a tertiary university hospital in İzmir, Turkey. The 3-month study period was selected to 
ensure adequate sample size while maintaining feasibility. A previous study involving outpatients found a self-reported 
treatment adherence rate of 89%.15 Based on this finding, the sample size with a 5% margin of error and 95% confidence 
interval was calculated as 151 patients. Following the study period one patient was excluded due to inconsistent and 
incomplete responses. Patients who applied to the internal medicine or geriatrics outpatient clinic aged ≥18 years and being 
treated with at least one drug were included in the study. Exclusion criteria included patients not taking medication at the time 
of their visit and those unable to provide informed consent, particularly in cases of severe dementia or psychiatric illness. We 
also excluded participants unable to complete questionnaires independently to maintain the reliability of patient-reported data.

Patient demographics (age, sex, level of education, living conditions), clinical characteristics (complaints, chronic diseases, 
medications), and hospital admissions from the preceding six months were documented during face-to-face interviews. 
Medication adherence was also determined during direct patient interviews using the validated Turkish version of the 
Medication Adherence Report Scale (MARS).16 The MARS-5 consists of five different statements of negative behaviors related 
to medication adherence, and scores on this 5-point Likert scale range from 5 to 25 where higher scores signify better adherence. 
Patients were divided into two groups by the median MARS score (24), a MARS score of ≥24 was deemed as perfect adherence 
to therapy. Medication regimen complexity was assessed for each prescription using the MRCI, utilizing the Turkish version 
previously adapted and validated by Okuyan et al.17 The MRCI consists of 65 items and 3 sections; MRCI-A, dosage form; 
MRCI-B, dosage frequency; and MRCI-C, special instructions. The total MRCI score is derived by summing three weighted 
domains. Section A focuses on dosage forms, typically assigning lower weights to oral medications and higher values to more 
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complex delivery systems like inhalers or injections. Section B calculates complexity based on the daily frequency of 
administration for each drug in the protocol. Lastly, Section C accounts for additional instructions, such as specific timing or 
food requirements, which may impose a further cognitive burden on the patient’s daily routine.

The participants’ Charlson Comorbidity Index (CCI) score was calculated. The Charlson Comorbidity Index operates 
by assigning numerical values to various medical conditions, then calculating the total score based on which conditions 
a patient has. This scoring system uses integer values ranging from one through six for different health conditions, where 
six indicates the highest severity level. The final comorbidity score is determined by adding together all the individual 
condition weights that apply to a specific patient.18

The active ingredients of the drugs were classified according to the Anatomical Therapeutic Chemical (ATC) code, and the 
pharmaceutical forms were classified using the New Form Codes (NFC).19 The ATC classification system has been sustained 
since 1982 by the WHO Collaborating Center for Drug Statistics Methodology in Oslo, Norway. This system provides a global 
standard for classifying medical substances and serves as a tool for drug utilization research. The main objective of the NFC is 
to maintain an international uniformity of the coding structure for the audits and the databases.

Ethics
The authors complied with Good Clinical Practice standards throughout the study. This study is approved by the Ethics 
Committee for Medical Research of the Faculty of Medicine at Ege University and TITCK (Turkish Medicines and 
Medical Devices Agency) (22-AKD-267, 22-AKD-268) and is conducted according to the World Medical Association 
Declaration of Helsinki. Informed written consent was obtained from all study participants prior to study commencement.

Statistical Analysis
The database was constructed using Microsoft Excel. Normality testing was performed using the Shapiro–Wilk test. Patients’ 
age and CCI scores were considered to have a normal distribution with a P value >0.05 or skewness and kurtosis values within 
±2. Parametric and non-parametric continuous variables are expressed as means ± standard error of mean (SEM) or median 
(min-max), respectively. Categorical data were presented in terms of frequencies. The correlation statistics of data were 
calculated using the Pearson’s or Spearman’s test where appropriate. The independent-samples T test or Mann–Whitney U-test 
was used for comparisons between the subgroups of continuous variables. Categorical data were evaluated using Chi-Square 
test. All statistical tests were performed using SPSS version 25.0 (IBM SPSS Statistics for Windows, Version 25.0; IBM 
Corp., Armonk, NY, USA). A P value <0.05 was considered statistically significant.

Results
Demographic Characteristics of Patients
The mean age of the 150 patients included in this study was 57.53 ± 1.26 years (Table 1). There was no difference 
between the mean age of the male and female patients (male: 60.02 ± 16.62 years, N = 45 and female: 56.47 ± 14.77 
years, N =105; P =0.20). Forty-three patients (28.7%) were 65 years or older.

Table 1 Demographic Characteristics of Patients

Number of Patients (N=150)

Sex: Female/Male 105 (70%) / 45 (30%)

Age distribution (Mean: 57.53 ± 1.26; Range 20–92)

< 65 107 (71.3%)
≥ 65 43 (28.7%)

Education
≤ 5 years 57 (38%)

6-12 years 46 (30.7%)

>12 years 47 (31.3%)

(Continued)
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Most of the patients (n = 108, 72.0%) presented to the outpatient clinic for routine check-up or prescription refill. The 
median number of chronic diseases per patient was 3 (1–10). The most common chronic diseases were hypertension and 
diabetes (N = 84 and 49, respectively). Patients’ Charlson comorbidity index (CCI) was calculated as 2.72 ± 0.17. There 
was no significant difference between the number of diseases (2 (1–7) vs 3 (1–10); P =0.18) or CCI scores (2.91 ± 2.40 
vs 2.64 ± 1.84; P =0.45) of male and female patients.

Sixteen (10.7%) patients were admitted to the hospital in the last 6 months. Patients with recent admission(s) had 
higher number of diseases (2 (1–10) vs (4.5 (1–10); P =0.001) and CCI scores (2.48 ± 0.16 vs 4.75 ± 0.64; P <0.001).

Consistent with general clinical expectations, age showed a strong positive correlation with both the number of 
diseases per patient (rs =0.665, P <0.001), and the CCI (R =0.770, P <0.001). This anticipated trend of increasing 
morbidity with age was further reflected in group comparisons; the number of diseases per patient was significantly 
higher in patients ≥65 years compared with patients <65 years (4 (1–10) vs 2 (1–6); P <0.001). Similarly, CCI scores 
were also substantially higher in the geriatric group (4.67 ± 0.30 vs 1.93 ± 0.14; P <0.001).

Prescription and Drug Use Patterns
Patients were prescribed 666 drugs and median number of drugs prescribed per patient was 4 (1–15). Oral solid (n=599, 
89.9%) and liquid forms (n=22, 3.3%) were the most prescribed pharmaceutical forms, followed by parenteral drugs 
(n=25, 3.8%). According to the ATC classification, the most commonly prescribed drugs were the alimentary tract and 
metabolism (N=204, 30.63%), the cardiovascular system (N=161, 24.17%), nervous system (N=76, 11.86), blood and 
blood forming organs (N=63, 9.46%), and systemic hormonal preparations, excluding sex hormones and insulins (N=54, 
8.11%) (Figure 1).

Polypharmacy, defined as using 5 or more drugs, was present in 61 (40.7%) patients. The number of drugs used per 
patient did not differ according to sex (male: 4 (1–15) vs female: 4 (1–14); P =0.31). As might be expected, there was 
a moderate positive correlation between age and the number of drugs used (rs =0.530; P <0.001). Geriatric patients used 
more drugs (5 (2–15) vs 3 (1–13); P <0.001) and were more likely to have polypharmacy than young adults (χ2 (1, N = 
150) = 21.16, P <0.001), a finding that aligns with widely recognized clinical patterns of multimorbidity in aging.

Table 1 (Continued). 

Number of Patients (N=150)

Living conditions

Alone 22 (14.7%)
With family 128 (85.3%)

Hospital admission in the last 6 months
No 134 (89.3%)

Yes 16 (10.7%)

Number of chronic diseases per patient [Median (min-max)]: 3 (1–10)

Charlson comorbidity index score: 2.72 ± 0.17

Comorbidities

Hypertension 84 (56.0%)
Diabetes mellitus 49 (32.7%)

Hyperlipidemia 31 (20.7%)
Peptic ulcer and other GI diseases 25 (16.7%)

Hypothyroidism 24 (16.0%)

Osteoporosis 19 (12.7%)
Depression and other psychiatric disorders 18 (12.0%)

Connective tissue disease 16 (10.7%)

Cancer 9 (6.0%)
Peripheral vascular disease 8 (5.3%)
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Patients with polypharmacy had more chronic diseases than patients using <5 drugs (4 (1–10) vs 2 (1–5); P <0.001). 
CCI score was also significantly higher in patients with polypharmacy (1.90 ± 0.17 vs 3.92 ± 0.26; P <0.001).

Patients who had been admitted to the hospital in the previous 6 months used more drugs (4 (1–14) vs 7 (2–15); P <0.001). 
A chi-square test of independence was performed to evaluate the relationship between using a specific therapeutic subgroup 
(ATC level 2) and hospital admission in the last 6 months. Patients using antidiabetics (χ2 (1, N = 150) = 4.53, P =0.033), 
antithrombotics (χ2 (1, N = 150) = 4.63, P =0.031) or thyroid products (χ2 (1, N = 150) = 4.20, P =0.040) were more likely to be 
admitted to hospital in the last 6 months.

Medication Regimen Complexity
Total MRCI score was 13 (3–65.5) (Table 2). There was a moderate positive correlation between patient’s age and MRCI 
score (rs =0.530, P <0.001). Geriatric patients’ drug regimens were more complex compared to younger patients (19 
(5–65) vs 11 (3–44); P <0.001). MRCI scores were similar for male and female patients (12 (3–65.5) vs 14 (3–47); 
P =0.51).

Number of diseases per patient had a strong positive correlation with MRCI score (rs =0.636; P <0.001). MRCI 
scores of patients with hypertension or diabetes were higher than those who did not have the diseases (Table 2). 
Specifically, scores regarding the dosing schedule and instructions for use was higher in patients with hypertension or 
diabetes (Table 2).

Figure 1 The distribution of the pharmacological groups of prescribed drugs based on the ATC classification system. 
Abbreviations: ACE, angiotensin converting enzyme; ACEi, angiotensin converting enzyme inhibitor; ARB, angiotensin receptor blocker; CCB, calcium channel blocker; D, 
dermatologicals; L, antineoplastic and immunomodulating agents; M, musculo-skeletal system; PU & GORD, Peptic ulcer & Gastroesophageal reflux disease; R, respiratory 
system; V, various.
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The MRCI scores of patients who were admitted to the hospital in the last 6 months were higher (12.75 (3–47) vs 20 
(6–65.5); P =0.001). Complexity scores related to dosing schedule and instructions for use were especially higher in 
patients with recent admissions (Table 2).

As expected, patients with polypharmacy had a more complex medication regimen (9 (3–22) vs 21 (12–65.5); 
P <0.001) (Table 2). The effects of specific therapeutic subgroups on MRCI scores are given in Table 3.

Patients’ Adherence to Therapy
The median medication adherence scores of patients was 24 (8–25). Patients’ responses to the adherence questionnaire 
are represented in Figure 2. Only 44% (N=66) of the patients showed perfect adherence to therapy.

Adherence scores were not different between male and female patients (24 (19–25) vs 24 (8–25); P =0.96). No 
correlation was found between patients’ age and adherence scores (rs = −0.021, P =0.80). Geriatric patients were less 
likely to fully adhere to the therapy (χ2 (1, N = 150) = 4.71, P =0.030). Patients who had 6–12 years of education were more 
likely to show perfect adherence to therapy than those who had <5 years or >12 years of education (χ2 (2, N = 150) = 10.23, 
P =0.006).

Presence of polypharmacy did not alter median adherence scores (24 (8–25) vs 24 (10–25); P =0.26). Median 
adherence scores were similar for those patients being admitted to hospital in the previous 6 months and those who did 
not (24 (8–25) vs 23 (20–25); P =0.20). However, patients who had been admitted to the hospital were less likely to fully 
adhere to therapy (χ2 (1, N = 150) = 4.23, P =0.040).

Table 2 Medication Regimen Complexity in Different Patient Subgroups

MRCI MRCI-A MRCI-B MRCI-C

Total 13 (3–65.5) 1 (1–13) 4.5 (1–22.5) 7 (1–37)

Age

<65 years 11 (3–44) 1 (1–6) 4 (1–19) 5 (1–24)
≥65 years 19 (5–65) 1 (1–13) 7 (1.5–22.5) 10 (2–37)

P <0.001 0.007 <0.001 <0.001

Polypharmacy

No 9 (3–22) 1 (1–7) 3 (1–10) 4 (1–11)
Yes 21 (12–65.5) 1 (1–13) 8 (4–22.5) 10 (6–37)

P <0.001 0.003 <0.001 <0.001

Hospital admission in last 6 months

No 12.75 (3–47) 1 (1–13) 4 (1–20) 6 (1–24)

Yes 20 (6–65.5) 1 (1–6) 9 (2–22.5) 10.5 (3–37)
P 0.001 0.20 0.001 0.001

Hypertension
No 9.5 (3–42) 1 (1–6) 3.25 (1–17) 5 (1–23)

Yes 14.75 (3–65.5) 1 (1–13) 5 (1–22.5) 7 (1–37)

P 0.001 0.86 <0.001 <0.001

Diabetes mellitus

No 11 (3–44) 1 (1–7) 4 (1–19) 5 (1–24)
Yes 20 (4–65.5) 1 (1–13) 7.5 (1–22.5) 10 (2–37)

P <0.001 0.21 <0.001 <0.001

Notes: Bold text represents statistically significant data. 
Abbreviations: MRCI, medication regimen complexity index, MRCI-A, dosage form, MRCI-B, dosage frequency, 
MRCI-C, special instructions for use.
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The Relationship Between MRCI and Patient Reported Adherence
MRCI scores were not correlated with patient adherence scores (rs = −0.082; P =0.32). MRCI scores of patients who 
fully adhered to the therapy were similar to patients who did not adhere to therapy (13 (3–44) vs 14.5 (4–65.5); P =0.15). 
When a chi-square test of independence was performed to evaluate the relationship between taking a therapeutic 
subgroup (ATC level 2) and perfect adherence, patients who were using mineral supplements were found to be less 
likely to fully adhere to therapy (χ2 (1, N = 150) = 5.33, P =0.021).

The relationship between MRCI and patient adherence was also evaluated in patients taking specific subgroups of 
medicine. In patients that were using antianemia preparations; MRCI was moderately and negatively correlated with 
patient adherence (rs = −0.509; P =0.044) and MRCI score was lower in patients who reported full adherence to therapy 
(16.5 (7–44) vs 42 (17–65.5); P =0.038). Also, the instructions for use component of the MRCI score was strongly 
negatively correlated with adherence (rs = −0.625; P =0.010) and it was significantly lower in patients with perfect 
adherence (9 (4–24) vs 23 (10–37); P =0.019) in patients using antianemia preparations.

Table 3 The Effects of Therapeutic Subgroups on MRCI

MRCI Score According to Drug Use P

No Yes

Drugs for acid related disorders 12 (3–65.5) 16.5 (6–44) <0.001
Drugs used in diabetes 11 (3–44) 19 (5–65.5) <0.001
Vitamins 12 (3–65.5) 21.5 (5–47) <0.001
Mineral supplements 12 (3–47) 23 (16–65.5) <0.001
Antithrombotic agents 12 (3–42) 16 (3–65.5) <0.001
Antianemia preparations 12.25 (3–38) 22 (7–65.5) <0.001
Beta-blocking agents 13 (3–47) 14 (5–65.5) 0.20

Calcium channel blockers 13 (3–65.5) 21 (7–37) 0.020
Agents acting on renin-angiotensin system 12 (3–65.5) 15 (3–47) 0.009
Lipid modifying drugs 13 (3–65.5) 17.5 (8–47) 0.004
Corticosteroids for systemic use 13 (3–47) 23 (13–65.5) <0.001
Thyroid therapy 12.25 (3–65.5) 14.75 (4–47) 0.16

Antineoplastic agents 13 (3–65.5) 16 (6–42) 0.27

Psychoanaleptics 12.5 (3–38.5) 19 (5–65.5) 0.001
Antihistamines for systemic use 13 (3–65.5) 16.25 (3–38.5) 0.39

Notes: Bold text represents statistically significant data. 
Abbreviation: MRCI, medication regimen complexity index.

0 25 50 75 100

I forget to take them

I change the dose

I stop taking them for a while

I decide to skip a dose

I take medications less than instructed

MARS

Always

Often

Sometimes

Rarely

Never

% of patient response

Figure 2 Patients’ responses to the Mars-5 questionnaire.
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Patients who used systemic corticosteroids and who did not fully adhere to therapy had higher total MRCI scores (30 
(21–65.5) vs 17.25 (13–25); P =0.017), higher MRCI B scores (dose frequency score, 12.5 (9–22.5) vs 7.5 (4.5–11); 
P =0.009) and higher MRCI C scores (instructions for use score, 15 (9–37) vs 9 (7–13); P =0.030) than patients who 
reported full adherence.

Patients who used thyroid therapy and who did not fully adhere to therapy had higher MRCI C scores than patients 
who reported full adherence (instructions for use score, 10 (6–24) vs 7 (2–20); P =0.033).

Discussion
Patients presenting to internal medicine outpatient clinics in tertiary hospitals likely have significant comorbidity burdens 
and complex health problems. Determining disease burden, medication regimen complexity, and the impact of regimen 
complexity on treatment adherence in this patient population is crucial. To reduce medication regimen complexity 
associated with various chronic diseases or multimorbidity, appropriate interventions should be implemented to minimize 
medication numbers or simplify treatment regimens while maximizing patient benefit. Identifying patient and disease- 
related risk factors contributing to medication regimen complexity and non-adherence is essential for determining 
intervention strategies.

No correlation was found between the complexity of the medication regimen and patient-reported adherence in our 
study. There is variability in previous studies regarding the association between MRCI and adherence. A systematic 
review assessing 54 studies found that complexity was associated with adherence in 38 studies, but 16 studies found no 
correlation between complexity and adherence.14 Measurement of adherence to therapy with self-reported methods can 
be subjective, and patients may report deceptively higher adherence rates, but they are also low-cost and low-burden 
adherence measures.20 However, our study determined that only 44% of patients were fully adherent to their treatment. 
Self-report adherence tools, such as MARS, are considered to have good specificity and weak sensitivity.20 Consequently, 
high levels of self-reported non-adherence in our study can be considered reliable and suitable for analyzing factors 
associated with non-adherence. Nonetheless, the lack of adherence assessment using other methods in our study is one of 
its limitations. To accurately determine the effects of medication regimen complexity on adherence, we believe further 
research utilizing more objective methods, such as pill counts or prescription refill rates, in addition to self-reported 
measures, is necessary.

Education level has been identified as a significant determinant of medication adherence.21 Lower educational status 
may result in negative attitudes toward pharmacotherapy, thus may pose a barrier by limiting the comprehension of 
therapeutic goals and specific medications.22 However, the relationship between education and adherence was not linear; 
instead, patients with 6 to 12 years of education demonstrated the highest likelihood of full adherence in our study. This 
finding may suggest that the extent of formal education does not always reflect the patients’ competency in health 
literacy. Thus, regardless of educational background, all patients, particularly those at high risk, should be educated on 
the importance of treatment adherence.

Evidence regarding the relationship between age and medication adherence remains inconsistent in literature. In 
a cross-sectional health survey self-reported medication non-adherence was higher in younger adults.23 Another study 
suggested that adherence increased until age 69 and started to decline thereafter.24 Geriatric patients were less likely to 
fully adhere to the therapy in our study. As individuals age, the number of medications used and the prevalence of 
polypharmacy increase, leading to more complex medication regimens. Given that geriatric patients had more complex 
medication regimens and were found to be less likely to fully adhere to their therapy in our study, it is advisable to review 
and optimize their medication regimens.

Medication non-adherence is not solely attributable to the quantity of medications used. Medication regimens 
containing similar numbers of drugs vary in complexity due to multiple dosage forms, dosing frequencies, and additional 
administration instructions.25 Studies examining the relationship between medication regimen complexity and adherence 
in geriatric patients have demonstrated a significant negative association between MRCI scores and medication 
adherence.5,26 Measures to address adherence problems include explaining the importance and consequences of treatment 
adherence to the patient; providing information about potential outcomes of the disease and treatment failure; and, where 
feasible, reducing the number of medications, dosing frequency, and treatment duration. Other strategies involve utilizing 
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patient aids such as pill organizers, large-print labels, calendar and telephone reminders; increasing the frequency of post- 
discharge visits and follow-ups; and providing education to raise patient awareness.27

A diagnosis of diabetes, hypertension or dyslipidemia was found to be related to higher odds of non-compliance in 
community-dwelling geriatric patients in a previous study.23 In another study, medication adherence in hypertensive 
patients was found to vary depending on age and medications count.24 Therefore, we evaluated the association between 
MRCI scores and adherence in patients with diabetes or hypertension in our study.

Patients using antidiabetic or antithrombotic agents have both higher MRCI scores and a greater likelihood of hospitalization 
within the previous six months compared to those not using these medications. Additionally, diabetic patients are more likely to 
have been hospitalized in the past six months. Therefore, the prescriptions of patients on antidiabetic or antithrombotic drugs 
should be carefully reviewed, and these patients should be closely monitored. Our results show that patients with hospitalizations 
in the past six months, patients with hypertension or diabetes had higher MRCI scores, with more complex dosing schedules and 
instructions for use. Treatment regimen complexity and adherence patterns vary among patients with different chronic condi
tions. A 2017 study of outpatient heart failure patients revealed high medication regimen complexity that increased with age, with 
researchers noting the need for further investigation into whether regimen complexity affects medication adherence.28 Research 
in hypertensive patients indicated that medication regimen complexity, rather than the number of medications, was associated 
with treatment non-adherence.12 Despite similar medication numbers, diabetic patients exhibit higher regimen complexity than 
hypertensive patients.25 Considering our findings, we recommend simplifying medication dosing regimens and place a strong 
emphasis on explaining usage instructions during patient education especially in patients with hypertension or diabetes.

Furthermore, patients who had been hospitalized within the past six months were less likely to fully adhere to their 
treatment in our study. Similarly, in a Canadian study it was shown that 44% of patients were not adherent to some or all 
changes made to their medications at hospital discharge, and non-adherence is a risk factor for adverse events, emergency 
visits or readmission to hospital.29 Consistent with our findings, a study by Alves-Conceição et al demonstrated a positive 
association between hospital admissions, the number of medications, and MRCI scores.4 The results support the 
conclusion that patients with greater medication regimen complexity are at higher risk of hospitalization; notably, 
MRCI scores were higher among readmitted patients compared to those who were not readmitted. Therefore, we believe 
that medication regimen review by a pharmacist during the early post-discharge period is crucial.

The lower likelihood of full adherence to treatment among those using mineral supplements is noteworthy and 
requires explanation. In osteoporosis, irregular calcium intake can compromise treatment success. This may suggest that 
the rationale for using mineral supplements needs to be clearly explained to patients. Furthermore, considering that 
patients using minerals might be more prone to self-medicate, their medication regimens should be monitored closely.

Studies have shown that simplifying medication regimens —such as switching to fixed-dose combinations or once- 
daily dosing— can improve medication adherence in patients undergoing long-term treatment for chronic diseases.30 In 
some drug classes, including antianemic and thyroid medications, administration instructions regarding timing or food 
intake are essential to achieve optimal bioavailability and cannot be altered. Likewise, corticosteroids require strict 
dosing schedules to avoid adverse effects. Such non-modifiable administration requirements increase regimen complexity 
and may render adherence more difficult for patients. In our study, patient adherence is negatively affected by medication 
regimen complexity in patients using antianemia preparations. Especially, the complexity of instructions for use strongly 
and negatively affects patient adherence. Efforts to simplify medication regimen and utilizing once daily dosing of iron 
supplements might have positive effects on full adherence to therapy.

Perfect adherence to corticosteroid therapy is of utmost importance as taking higher doses than recommended can raise the 
risks of adverse events, while taking lower than prescribed doses or skipping a dose can compromise effectiveness as well as 
risking adrenal insufficiency.31 Patient adherence might be compromised due to adverse effects such as insomnia and stomach 
upset. Administering corticosteroids alongside meals is a common clinical recommendation, primarily intended to mitigate 
potential gastric irritation. Such instructions, while necessary for gastrointestinal protection, naturally increase the complexity of 
Section C and may subtly influence how a patient navigates their daily medication schedule. One of the alarming results of our 
study is that total MRCI scores and instructions for use scores were higher in patients who did not fully adhere to therapy. Complex 
instructions for use might affect patients’ medication taking behavior in patients using systemic corticosteroids. As the admin
istration schedule cannot be changed and taking the drug with food is imperative, reducing the medication regimen complexity 
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might not always be possible for these patients. Given that patient education represents a modifiable factor, we recommend 
strengthening educational interventions focused on the importance of adherence to corticosteroid therapy, supported by indivi
dualized information leaflets, visual aids, personalized alerts and pill organizers, and written medication schedules. The same 
approach may be extended to patients undergoing thyroid therapy, as higher MRCI C scores were observed among non-adherent 
patients and administration instructions cannot be altered. To identify patients in need of targeted education and to detect 
modifiable risk factors affecting adherence, regular pharmacist-led medication therapy reviews should be conducted at defined 
intervals.

Limitations of this study include its single-center design and small sample size. In the present study, the associations 
between medication adherence and clinical or regimen-related variables were primarily explored using univariable 
analyses. Future studies with larger sample sizes incorporating multivariable analytical approaches may better elucidate 
independent associations and clarify the role of potential confounding factors. This study did not focus on any specific 
age group. Therefore, age-specific studies may be required to identify factors influencing medication adherence that are 
unique to, or more relevant for, particular age groups. The results may not fully represent the general patient population. 
Additionally, our assessment of medication adherence relied exclusively on self-reported data, as objective measures such 
as pharmacy refill records or pill counts were not accessible. While the MARS-5 is a validated and practical tool, it is 
inherently susceptible to recall bias and social desirability. This suggests that our findings might reflect an overestimation 
of actual adherence levels. To minimize this effect, interviews were conducted in a private setting by pharmacists who 
emphasized the non-judgmental nature of the study, yet the possibility of patients providing more favorable responses 
than their actual behavior remains a factor to consider in the interpretation of these results.

Conclusion
Addressing adherence barriers and refining medication regimen complexity appear fundamental to improving healthcare 
delivery. Although this study did not identify a direct universal correlation between total complexity and self-reported 
adherence, simplifying dosing schedules remains a prudent strategy. Providing highly explicit instructions through 
targeted counseling might be particularly advisable for high-risk individuals, such as geriatric patients and those with 
recent hospitalizations. Our findings suggest that instead of relying on generic education, prioritized counseling should be 
tailored to specific MRCI components. This could include addressing the practical challenges of complex dosage forms 
or reducing the cognitive load of intricate administration instructions. Pharmacists can facilitate this through post- 
discharge regimen reviews by performing medication reconciliation to consolidate redundant therapies and simplifying 
dosing schedules. Focusing on these modifiable factors is likely more effective than addressing static clinical demo
graphics. Ultimately, targeted pharmacist-led interventions during the post-discharge period might serve as a critical 
window for optimizing adherence and enhancing overall patient outcomes.
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