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Abstract
The medication regimen complexity index is widely used in clinical practice and
many studies, to assess the complexity of medication regimens. The goal of this
study is to validate the medication regimen complexity index-Arabic (MRCI-Arabic)
version among older patients. Methods: This methodologic study was conducted in
older patients (≥ 65 years old) who were native Arabic speakers at a community
pharmacy located in Istanbul, Turkey. After the translation and cultural adaptation
process finished, medication regimens of 30 patients were evaluated for test-retest
reliability three weeks apart by the rater who was a native Arabic speaker. The
inter-rater correlation was calculated in study population (n =100). The link between
the number of medications and the score of medication regimen complexity was
used to assess convergent validity. The difference in the score of pharmaceutical
regimen complexity in stratified age groups was used to examine discriminant validity.
Results: The inter-rater and test-retest reliability of the MRCI-Arabic total scale and its
subsection were extremely high (Spearman’s rho ranged from 0.996 to 1; p <0.001).
There was a strong and positive correlation between the total MRCI-Arabic score and
the number of medications (r = 0.830; p < 0.001), the number of chronic diseases (r
= 0.641; p < 0.001). Conclusion: The Arabic validation of the MRCI is a validated tool
that can be used by native Arabic-speaking healthcare professionals to determine the
complexity of their patients’ medication regimens.

Keywords: medication regimen complexity index, Arabic version, validation, older
patients, clinical practice

1. Introduction

Comorbidity is the simultaneous presence of more than one medical condition in a
patient and seems to be directly proportional to age, where it is seen abundantly in
individuals over 65 years of age. According to statistics, the percentage of pensioners
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afflicted by comorbidity ranges between 55% and 98%; with all the cases struggling
with chronic conditions that individually require multiple medication therapies [1].

Polypharmacy refers to the practice of using more than 5 different types of medi-
cations at a given period. While extremely common among seniors, polypharmacy has
significantly contributed to medication-related problems [2]. Various studies have also
displayed a positive relationship between increased therapeutic complexity and lack of
patient adherence to treatment. With the demonstrated data, it was evident that it is nec-
essary to investigate the risk factors of polypharmacy to enhance pharmacotherapies
adherence among patients [3].

It was observed that the primary factor nurturing poor habits of medication adherence
was the complexity of the treatment plan. Non-adherence to medications was more
prevalent among patients following a complex medication regimen because it facilitates
error making, where patients might find it difficult to follow-up with the directions, doses,
and times. Inappropriate consumption of medications is a critical concern provided the
adverse health complications they impose [4]. Medication regimen complexity frequently
results in decreased effectiveness and an increased chance of treatment failure, as
well as nonadherence and greater rates of hospitalization [5-6]. A systematic review
of 23 studies that used the medication regimen complexity index revealed that hospi-
talization, hospital readmission, and medication adherence are some health outcomes
that may be influenced by medication regimen complexity [7-8]. In order to tackle the
therapeutic complexity and progress toward eliminating it, the pharmacotherapeutic
factors nurturing the affair need to be assessed. These factors include the number
of medications prescribed, the pharmaceutical forms, schedule management by the
patients and/or caregivers, dose regulation, and additional instructions given by the
health-care provider [9]. The aforementioned factors can be calculated through the
medication regimen complexity index (MRCI) [8], a scale that was validated in Turkish
[9], Spanish [10], German [11], Portuguese [12], Korean [13] and Japanese [14].

Polypharmacy affects 46% and 74.9% of older patients in Saudi Arabia and Jordan,
respectively [15, 16]. Furthermore, nonadherence to medications is believed to range
from 1.4% to 88% in Arab countries. [17]. This high rate of polypharmacy in most Arabic
nations necessitates an additional investigation into the factors that influence patients’
nonadherence to medications. Arabic pharmacists practicing in patient-oriented set-
tings, such as clinical pharmacy and pharmaceutical care, would benefit greatly from an
Arabic version of the MRCI. This tool would help them assess the therapeutic complexity
of their patients and identify contributing factors to nonadherence to medication use.
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Therefore, the study aims to develop and validate the medication regimen complexity
index-Arabic (MRCI-Arabic) version among older patients.

2. Methods

2.1. Study population and setting

This methodological study was conducted in older patients (≥ 65 years old) who were
native Arabic speakers at a community pharmacy located in Istanbul, Turkey between
the 15th of August to the 15th of October 2021.The study population was allocated
consecutively, by using convenience sampling technique. The selected community
pharmacywas locatedwithin the vicinity of the city’s financial center where hospitals and
touristic monuments are placed. Ethical approval for the study protocol was provided
by the Ethical Committee of Alt𝚤nbaş University (2021\83). The patients gave their
permission after being informed.

2.2. Variables

To obtain clinical information demographic variables like sex, age, marital status, edu-
cation level, smoking, and patient profile “the number of medications and the number
of chronic diseases” were considered.

The MRCI scale comprises 3 sections A, B, and C; totaling 65 items that address
and assess dosage forms and frequency as well as for instructions. Every section is
evaluated and then scored to display the magnitude of complexity through a number
that represents the sum of all 3 sections. Section A explores the factor of pharmaceutical
forms, Section B investigates dose frequencies, and Section C addresses additional
instructions [8].

2.3. Translation and cultural adaption process

Following the receiving approval from the scale’s developing author, it was then trans-
lated into Arabic with the assistance of two fluent English-speaking native Arabic clinical
pharmacists. Once the two translations were obtained, they were forwarded to an inde-
pendent team to discuss language discrepancies and reconcile the variations. The final
version underwent back translation conducted by native English-speaking individuals
who were well-versed in the medical field and who had an excellent command of the
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Arabic language. The back-translated copies and the English version of the MRCI scale
were compared. The latest adaptation was done by editing for grammar and conceptual
discrepancies.

2.4. Validation process

For test-retest reliability, the researcher (NO) calculated the MRCI-Arabic score for the
medication regimen of 30 older patients (out of the study data set) twice (baseline and
within three weeks following the baseline evaluation).

For inter-rater reliability, researchers (NA and NO) individually evaluated every med-
ication regimen of older patients and calculated medication regimen complexity by
using the MRCI-Arabic tool. The link between the number of drugs and the score of
medication regimen complexity was used to assess convergent validity. The difference
in the score of pharmaceutical regimen complexity in stratified age groups was used to
examine discriminant validity.

2.5. Statistical analysis

Descriptive statistics are presented as median (interquartile range [IQR]). The
Kolmogorov-Smirnov test evaluated the assessment of the normal distribution of the
data. Test-retest reliability (the baseline and after three weeks score of the scale)
and inter-rater reliability were evaluated by Wilcoxon test and Spearman correlation,
respectively. Mann-Whitney U test and Kruskal-Wallis test were used to assess the
differences between the independent variables, with a significance threshold of 0.05.

3. Results

The study included a total of 100 patients from different age groups, education levels,
and comorbidity frequencies.

Female older patients were found to be present at a high rate (51.1%); and the median
age of the study populationwas 68.58± 4.31. The patients’ median number ofmedicines
used was 5 (3.25-7) and the median number of chronic diseases was 1.5 (1-2). The
lowest mean MRCI-Arabic was calculated in older patients who used less than four
medications, while the highest score was observed in older patients who used more
than 10 medications. Table 1 shows the descriptive characteristics of patients. The inter-
rater and test-retest reliability of the MRCI-Arabic total scale and its subsection were
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extremely high (Spearman’s rho ranged from 0.996 to 1; p < 0.001). No significant
differences were observed between the section scores or between the total scores
in the test-pretest analysis. The inter-rater and test-retest reliabilities, with adequate
internal consistency between items, are shown in Table 2.

Table 3 shows that there are strong and significant relationships between the number
of drugs per prescription and the whole MRCI-Arabic score (r = 0.839, p < 0.001), as well
as the number of comorbidities and the total MRCI-Arabic score (r = 0.641, p < 0.001).

In terms of total MRCI-Arabic scores, no significant variations were observed between
groups according to sex, marital status, or educational level (p > 0.05) (Table 4).

4. Discussion

The number of native Arabic speakers residing in Turkey has risen significantly in
recent years. In addition, the number of pharmacy students studying in Turkey and
continuing their careers in Turkey is growing. Even though the majority of pharmacists
know Turkish and English, many studies show that language is a barrier to optimizing
medication therapy outcomes, and providing healthcare in the patient’s native language
is necessary [18, 19]. The medication regimen complexity index was developed to
evaluate the complexity of themedication regimenwith the aim to simplify these regimes
to improve patient adherence and outcomes [8]. The translation and adaptation of MRCI
to Arabic will benefit not only the Arabic native speakers in Turkey but all over the world.
The MRCI-Arab is the first Arabic version of the MRCI that has been validated based on
cross-cultural adaption.

The discriminant validation was validated by lack of correlations between MRCI-Arab
scores and factors not connected to pharmaceuticals such as age, sex, marital status,
education level, and smoking status.

Furthermore, convergent validation was revealed by the positive correlation between
MRCI-Arab scores and the number of medications. These findings matched those of
the original MRCI and the other validations indicating that the MRCI-Arab is a viable tool
for assessing medication complexity for native Arabic speakers [8–14].

The average MRCI-Arab score in our study was significantly lower than in the other
validations, which could be attributed to the nature of our study population, which
primarily included patients with type 2 diabetes and/or hypertension who primarily
used tablet form, so they only received 1 point from the dosage form section (Section A)
[8–13]. Patients who received insulin, for example, had a high score in Section A (3-4),
which determines dosage form, yet only a tiny proportion of patients received insulin
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Table 1: Characteristics of patients participated in the study (n = 100).

Sex %
Male 49
Female 51
Age

Mean ± SD 68.58 ± 4.31
Median (IQR) 67 (66-69.7)
(Min – max) (65 – 85)
Marital status

Married (%) 69
Single 41
Education level (%)

Illiterate 11
Primary school 4
Middle school 32
High school 39
University 14
Smoking

No 56
1-10 cigarettes daily 16
11-15 daily 8
16-20 daily 17
More than 20 cigarettes a day 3
Number of medications Median (IQR)

1 – 4 (n = 41) 5.00 (4.00 – 6.50)
5 – 9 (n = 50) 11.00 (9.00 – 13.63)
≥10 (n = 9) 18.00 (13.75 — 20.50)
Total medications median 5 (3.25 – 7)
OTC medications

Median (IQR) 2 (2 – 3)
(Min – max) (1 – 6)
The number of chronic diseases

Median (IQR) 1.5 (1-2)
The chronic diseases Hypertension Type 2 diabetes mellitus
Other cardiovascular disease Hyperlipidemia Other diseases

38 37 14 9 19

MRCI-Arabic total score

Median (IQR) 9 (6-12.38)
MRCI- Arabic section A

Median (IQR) 1(1-3)
MRCI-Arabic Section B

Median (IQR) 6(4-9)
MRCI-Arabic Section C

Median (IQR) 1(0-1)
MRCI-Arabic: Medication Regimen Complexity Index Arabic version; IQR: interquartile range

(only 8 patients). It is also not astounding that the highest score was seen primarily
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Table 2: The inter-rater and test-retest reliability of the Arabic version of the medication regimen complexity
index (MRCI-Arabic).

Inter-rater reliability Test-retest reliability (Post 3
weeks)

MRCI-Arabic Section A 0.997 1.000

MRCI-Arabic Section B 0.998 1.000

MRCI-Arabic Section C 0.895 1.000

MRCI-Arabic total 0.996 1.000

The intraclass correlation coefficients (Spearman’s rho) are shown in this table. (p 0.001), all
coefficients are statistically significant. MRCI-Arabic is the Arabic version of the Medication
Regimen Complexity Index. The Wilcoxon signed rank test was used to compare the
differences between the test and the retest, the p value was > 0.05 between all the sections
and the total.

Table 3: Correlation between patient characteristics and MRCI-Arabic scores.

The correlation coefficient (Spearman’s rho)

MRCI-Arabic total Section A Section B Section C

r P r P R p R p

The number of
medications

0.839∗∗ <0.001 0.389∗∗ <0.001 0.890∗∗ <0.001 0.360∗∗ <0.001

Age 0.022 >0.05 1.000 >0.05 -0.024 >0.05 -0.045 >0.05
The number
of chronic
diseases

0.641∗∗ <0.001 0.353∗∗ <0.001 0.671 <0.001 0.203∗∗ <0.001

MCRI-Arabic: Medication Regimen Complexity Index Arabic version.
**. Correlation is significant at the <0.001 level (2-tailed).

in Section B in our study, as well as in most studies that use MRCI. Section B scores
were determined by dosing frequency, and even if the medication was taken on a need
basis it will take at least 0.5 points, thus the complexity of our medication study was
primarily driven by dosing frequency. Complex-dose formulations led the most to higher
MRCI scores of COPD-specific medications, according to Negewo et al., whereas dosing
frequency predominantly drove the complexity associated with non-COPD medications
[20]. Given that none of our patients have COPD and do not use inhalation medication,
Negewo et al’s findings confirm our findings.

The validation findings demonstrated strong inter-rater and test retest reliabilities,
with adequate internal consistency between items. The results of the Portuguese,
Korean, and Turkish versions were relatively similar to those of our study, whereas
the first German validation version had low inter-rater reliability, which improved with
the development of the second version [9, 11-13].

Because the instrument is designed to be filled out by a healthcare professional
rather than a patient, its methodology allows for the inclusion of several prescriptions
and additional information, broadening the scope of the assessment. Furthermore, there
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Table 4: Patient characteristics and medication regimen complexity.

Total score of MRCI-Arabic
Median (IQR)

p

Sex

Male 10.0 (5.5 - 13) NS

Female 7.0 (6-12)

Marital status

Single 9 (6 – 12) NS

Married 10 (5 - 12.7)

Smoking

No Smoking 9.5 (6.2 – 12.8) NS

1-10 10 (5 – 12)

16-20 8.50 (5 – 12)

More than 20 13 (5 – 0)

Education level

Illiterate 9 (5.5 – 15) NS

Primary school 11.75 (7.5 – 14.5)

Middle school 7.50 (5 – 12.3)

High School 10 (5 – 13)

University 10 (6.7 – 11.2)

NS: non-significant

was no need for significant changes when translating from the original to Arabic. This
can also be seen in other validations, such as Turkish and German, where only minor
changes are required [9, 11].

The lowest mean MRCI was observed when the total number of medications received
was less than four, while the highest average was observed when medication numbers
exceeded 10. This finding is supported by the presence of a strong and positive
correlation between the total MRCI score and the number of medications, which was
found to be valid across all index subsections. These findings are consistent with
previous researchers [9-12, 18, 20]. Polypharmacy, which is defined as taking five or
more prescriptions at the same time, is highly common among older patients [21].
Polypharmacy was found in 59% of the people in our study versus 45% in the Turkish
validation, which could be because our study included OTCmedications versus Okuyan
et al’s study, which only included prescribed medications [9]. In general, our findings
were compared with those of Kaufman et al., who reported that 57% of US women
aged ≥ 65 years took ≥ 5 prescription medications, and 12% took ≥ 10 medications.
This is also consistent with the findings of a large European study (N = 2707; mean age,
82.2 years) which found that 51% of patients took ≥ 6 medications per day [22, 23]. In
our study, the mean value of the OTC used by the participated patients is 2.41 ± 1.17

DOI 10.18502/sjms.v18i3.14086 Page 318



Sudan Journal of Medical Sciences Nilay Aksoy et al

with at least one OTC medication for each patient in agreement with another study,
which has been done on 1059 rural community-dwelling older patients (mean age, 74.5
years) showed that nearly 90% of the patients took ≥ 1 and nearly 50% took 2 to 4 OTC
medications [24].

It is also not strange that an increase in the number of comorbidities correlates
strongly and positively with the total MRCI as well as its three subsections. Wimmer and
colleagues conducted a large cross-sectional population-based study involving 3348
subjects in order to assess factors other than the MRCI that were associated with higher
MRCI scores [6]. The number of drugs administered to such individuals increased as the
number of comorbidities increased. Large numbers of prescriptions, intricate schedules,
or extra instructions might all contribute to the patient’s problems or lack of interest in
following treatment recommendations, resulting in poor clinical results in our research
and all other studies that measure medication complexity [4].

We evaluated all themedications that the patient received, including over-the-counter
medications, because researchers in past studies generated MRCI ratings for all med-
ications utilized. The Turkish validation only looked at prescription medications, which
they consider a limitation of their research [27-30].

Although our study did not directly assess the role of pharmacists in simplifying
medication regimens and improving adherence, Arabic validation for this scale will assist
native Arabic pharmacists in conducting studies that evaluate the effect of MRCI on
patient mortality, quality of life, medication adherence, hospitalization, and readmission,
similar to many studies that used different validated versions of MRCI [31-35]. One of
our study’s limitations is that it was conducted in a single central site, a pharmacy
with a pharmacist who is a native Arabic speaker. However, we were able to collect
the 100 patients required for our study’s sample, which was calculated based on data
from previous validations. In terms of validation, 20 German, 96 Portuguese, and 100
Turkish patients participated, respectively. [9, 11, 12]. Other limitations in the study were
the over-the-counter medications, patient comorbidities, and other study variables that
were collected subjectively from the patients because many of them were newly arrived
in Turkey or were tourists who were not covered by the government insurance system.
As a result, this information, which was obtained verbally from the patient and was not
confirmed by the insurance system, is prone to bias. Even so, this bias has no bearing on
our validation because theMRCI is a tool that is completed by the pharmacist rather than
the patient. In conclusion, the Arabic validation of the MRCI was a validated tool that can
be used by native Arabic-speaking healthcare professionals to assess the complexity
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of their patients’ regimens and then uses this data in their studies and clinical practices
to improve their patients’ therapeutic outcomes.
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