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Summary

Background: The complexity of pharmacotherapy is a result of a multiplicity of prescribed regimen factors, including the
number of different drugs in the regimen, the number of dosage units per dose, the total number of prescribed doses
per day and administration instructions. The Medication Regimen Complexity Index (MRCI) is a specific, reliable and
valid tool used to measure the complexity of pharmacotherapy, originally developed in English language.

Objective: Transcultural translation and validation of this tool into Brazilian Portuguese.

Methods: A cross-sectional study was developed with 95 type-2 diabetes patients, receiving multiple medications. The
validation process included translation into Portuguese, back-translation and pre-test of the tool, creating a new version
called the Pharmacotherapy Complexity Index (PCl). The psychometric parameters were assessed, including convergent
validity, discriminant validity and reliability (interclass and test-retest correlation).

Results: The complexity of pharmacotherapy measured by the MRCI-Brazil had an average score of 15.7 points
(SD=8.36). MRCI-Brazil showed significant correlation with the number of medications (r=0.86; p<0.001) and age of
patients (r=0.28, p=0.005). Interrater reliability analysis found an intra-class correlation (ICC) of 0.99 (p<0.001) and
test-retest correlation was of 0.997 (p<0.001).

Conclusion: The results have shown that the Brazilian version of the MRCI presents adequate validity and reliability, and
may be useful in clinical practice and research involving the analysis of the drug regimen complexity. (Arq Bras Cardiol

2007;88(6):624-628)
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Introduction

The pharmacotherapy represents the main therapeutic
resource to cure and control diseases. Among the determinant
factors of the extension of medication use by the population is
the constant development of new drugs, the use of drugs allied
to clinical directive recommendations and the population’s
demand for drug consumption. Additionally, the changes in
the epidemiological profile and predominance of chronic
diseases have increased the need for multiple treatments,
a phenomenon known as polypharmacy. The result for the
patients is the existence of higher-complexity therapies’.

Several studies have identified the complexity of
pharmacotherapy as one of the main factors for non-
compliance to treatment®*. In hypertensive and diabetic
patients, for instance, the number of medications” or the
dosage frequency® have been associated to lower treatment
compliance and worse blood pressure or metabolic control.
Treatment compliance can be defined as the “The extent to
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which a person’s behaviour — taking medication, following
a diet, and/or executing lifestyle changes, corresponds with
agreed recommendations from a health care provider”.

Several definitions of the complexity of pharmacotherapy
can be found in the literature. Some are simple, involving
only the number of medications and/or daily doses'* and
others are more comprehensive, such as the one performed
by Stone et al°. In general, it is accepted that the complexity
of pharmacotherapy consists of multiple characteristics of the
prescribed regimen, including at least the number of different
drugs in the regimen, the number of daily doses, the number
of dosage units per dose, the total number of daily doses and
associations between dose and diet®'°.

Studies carried out in recent years have evaluated the
complexity of pharmacotherapy in a wide array of diseases,
such as epilepsy®, schizophrenia', hypertension', type-
2 diabetes', HIV/AIDS*® and specific population groups
such as the elderly' ', polymedicated patients' and
renal transplanted patients'. Some of these studies have
demonstrated that the critical points of the complexity
of pharmacotherapy can vary depending on the patients’
characteristics, such as, for instance, the use of 12 or more
doses of medications per day in elderly patients' or the
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dietary restrictions imposed by the administration of the
medications in HIV-positive patients®.

This variety of definitions and interpretations can impair the
uniformity of the measurement of this parameter. Important
aspects, such as special use instructions (for instance, take it
with food) or required medication management actions (take
half a pill or crush the pill before taking it) can be ignored in the
calculation of the complexity of pharmacotherapy®, making the
comparison and generalization of scientific studies difficult.

Considering the importance of the relation of the complexity
of pharmacotherapy with treatment compliance and the
difficulty in standardizing the measurement of this parameter,
George et al'® developed an index, called Medication Regimen
Complexity Index (MRCI). The MRCl is a tool used to measure
the complexity of pharmacotherapy of an individual patient,
which is divided in three sections: A, B and C. Section A
corresponds to the information on dosage forms, section
B corresponds to the information on dose frequency and
Section C corresponds to additional information, such as drug
specific time and concomitant use with food, among others.
Each section is scored based on the analysis of the patient’s
pharmacotherapy and the complexity index is obtained by
adding the points (scores) of the three sections'®.

The MRCI is the only currently validated tool found in
literature used to measure the complexity of pharmacotherapy,
which was originally written in the English language.
The validation of this tool for our country can help the
studies involving therapy compliance and strategies for
its improvement, allowing a better standardization of
methodology and result comparison. The aim of this study
is the adaptation and validation of the Medication Regimen
Complexity Index tool into Brazilian Portuguese.

Methods

A transversal study was carried out between October and
December 2005. Pharmacotherapeutic files of 105 patients with
type 2 diabetes who were using oral antihyperglycemic agents or
insulin were analyzed and were participating in a clinical study
on pharmaceutical concern in community pharmacies in the
city of Curitiba, Parana. The use of medication was analyzed
for each patient in its totality, including prescribed anti-diabetic
medication and drugs used for other conditions, such as
hypertension and dyslipidemia. The medications used for
acute conditions or used when necessary were also taken into
account. For each patient, the first constant pharmacotherapeutic
regimen was considered from the date the patient was included
in the study. This study was developed by the Department
of Pharmacy of the Federal University of Parand, being
approved by the Research Ethics Committee of Hospital
das Clinicas, protocol # CEP-HC n. 092ext046/2003-08.
All patients gave their written informed consent prior to
study enrollment.

Transcultural translation - The process of translation and
validation followed international recommendations'®?°
and considered studies that had used the tool for Brazilian
patients?'. The tool was submitted to two translators
who were fluent in the English language, who knew the
underlying objectives and concepts of the study and whose

mother language was Portuguese. The two translations
were compared, generating a consensual version, which
was called “Version 1.

At the second phase, the Version 1 of the tool was submitted
to back-translation into the English language. It was carried
out by a translator who was fluent in the English language and
did not know the underlying objectives and concepts of the
study. This new English version was compared to the original
tool and the correction of the casual discrepancies originated
a new version, called “Version 2”.

At the third phase, an evaluation committee that consisted
of three healthcare professionals who were bilingual revised
all parts of the tool Version 2, checking semantic, idiomatic,
cultural and conceptual equivalence. After this phase, the
third version of the tool, called Version 3, was generated.
The latter was then submitted to a pre-test, using a fictitious
patient presented to three clinical pharmacists who had not
taken part in the prior phases of the study. They described
their main doubts and difficulties in using the tool and
their assessments were based on the validity of the content
and face validity. The final version was attained after the
committee’s assessment and index adjustments, based on
the proposed modifications.

Validation - The tool was used together with the patients’
files by two separate researchers. After applying the tool,
psychometric analyses were carried out aiming at assessing its
validity and reliability. Test selection was based on the normal
distribution of data confirmed by the Komolgorov-Smirnov
test. The construct validity was analyzed by the convergent
validity, checking the correlation between the total score of
the index and the number of medications of the treatment,
using Pearson’s correlation coefficient.

The discriminant validity was analyzed from the correlation
between the total score of the complexity and independent
variables. The body mass index (BMI) was used with Pearson’s
correlation coefficient and differences in scores between
genders were used with Student’s t test.

To estimate reliability, the inter-rater reliability was assessed
by comparing the results from two different and independent
users and the test-retest reliability was assessed by having the
same user repeat the filling out of the index twice during a
thirty-day interval, for all patients.

The reliability analyses used the intraclass correlation coefficient
(ICC)95%CI). The database was organized by double-typing the
measured results and statistical tests were carried out through the
SPSS v.12.0 software. Significance was set at p<0.05.

Results

Of the 105 patients that participated in the study, 10
were excluded from the validation study. The reasons for the
exclusion were the failure in using antihyperglycemic agents (3
cases) or absent data from the medical files, which prevented
the adequate use of the measurement tool (7 cases). A total
of 95 patients were included in the study (90.4%).

Patients” mean age was 58.5 yrs (SD=11.2; ranging from
31-88 yrs), with 63.2% of them being females. The patients
were characterized regarding time of diagnosis, access to
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healthcare services, time since the last medical appointment,
schooling, body mass index (BMI), waist circumference,
glycated hemoglobin (HbA1) levels, fasting glycemia levels and
blood pressure. The patients were also evaluated regarding
Charlson’s comorbidity Index, which evaluates patients’
comorbidity load, allowing an estimate of the ten-year
mortality risk?2. The index presents a linearity between 0-5
points, with 0 corresponding to 99% of chance of survival and
5 to 34% of chance of survival in a ten-year period. The data
are summarized in Table 1.

Table 1 - Profile of the diabetic patients
that participated in the study (n=95)

Characteristic Profile
Age (yrs = SD) 58.50 11112
Gender (% females) 63.2
Time of diagnosis (yrs = SD) 82x73
Access to healthcare services (%)

Public only 48.4

Private only 22.1
Time since last consultation (%)

< 6 months 86.3

6-12 months 8.4

> 12 months 5.3
Schooling (%)

0-8 yrs 62.1

9-11 yrs 25,3

> 11 yrs 12.6
Body mass index (kg/m?)(SD) 29.0 (5.1)
Waist circumference (cm)(SD) 95.6 (10.8)
Glycated hemoglobin (%HbAT1)(SD) 9.4 (1.9)
Fasting glycemia (mg/dl) (SD) 169 (58.6)
Charlson’s Index (95%Cl) 3.36 (3.0-3.6)

SD - standard deviation; Cl - confidence interval.

The mean number of medications per patient was 4.5
(SD=2.5). Most of the patients used only oral antihyperglycemic
agents (84.3%); 49.4% used antihypertensive drugs, 18% used
hypolipemiant drugs and 34.8% used platelet antiaggregant
agents. These conditions were taken into account as they are
clinically significant for diabetic patients and the ones that are
most often observed**2*. The most frequently used medications
for these conditions are summarized in Table 2.

The transcultural adaptation process resulted in the
Portuguese version of the tool, called Indice de Complexidade
da Farmacoterapia — ICFT. The translated tool includes
instructions for its use and maintains the same presentation
of the original version.

The complexity of pharmacotherapy measured in the
population by the ICFT obtained a score of 15.7 points
(SD=8.36). The maximum score obtained was 45.5 at a
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Table 2 - Medications that are most frequently used
by diabetic patients (n=95)

Medication % patients
Clibenclamide 56.2
Metformin 55.1
Acetyl salicylic acid (ASA) 33.7
Captopril 22.5
Simvastatin 13.5
Hydrochlorothiazide 11.2
Nifedipine 9.0
Propranolol 7.9

treatment that included 12 medications and the minimum
score was 4, in a treatment that consisted of only one pill a
day. There was a significant correlation between the number
of medications and the ICFT obtained (r=0.86; p<0.001),
showing a convergence between these parameters.

Additionally, there was a difference regarding the
ICFT scores among patients using the same number of
medications, demonstrating the significance of other factors
in the calculation of the index. The mean of the ICFT and its
dispersion considering a 95%CI shows an overlap of results
and dispersion increase with the increase of the total of
medications. These results are show in details in Table 3.

Table 3 - Number of medications being used and Medication
Regimen Complexity Index (MRCI) in diabetic patients (n=95)

mettestions paeoes’ MRCL 9%l
1 12 5.3 4.2-6.5
2 7 9.1 5.5-12.7
3 18 11.5 9.8-13.1
4 13 14.6 12.7-16.5
5 11 15.5 13.1-18.0
6 14 19.8 16.8-22.9
7 9 20.9 18.2-23.6
8 3 28.3 7.3-49.2
9 4 24.8 13.7-35.9
10 3 33.0 13.2-52.7
12 1 45.5 -
Total 95 15.7 14.0-17.4

ClI - confidence interval.

Specifically regarding the antidiabetic treatment, the
addition of insulin to the oral antihyperglycemic agents was
associated with a significant increase in the therapy complexity,
with a mean increase of 10 points at the ICFT (p=0.003).
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The ICFT also showed a significant correlation with age
(r=0.28, p=0.005), specifically in Section A (dosage forms)
and Section B (dosage frequency). The exception was Section
C of the tool, which deals with the additional information
on the medications and was not significantly correlated with
age (r=0.18; p=0.08).

The divergent validity analysis between the ICFT score and
BMI reached r=0.02 (p=0.790), showing a low correlation
among the variables. No significant difference was found
between ICFT scores for men and women (15.5+7.1 vs.
15.8+8.9; p=0.873). The patients who were followed
exclusively at the Public Health Service presented treatment
with similar complexity (ICFT=16.0, SD=9.4) when compared
to those followed exclusively at private healthcare services
(ICFT=15.2, SD=6.7; p=0.709).

No significant correlation results were observed between
the ICFT and clinical parameters such as HbA1 (r=0.06;
p=0.56) and fasting glycemia (r=-0.15; p=0.14). The
correlation results between ICFT and the main independent
variables are shown in Table 4.

Regarding reliability, a high correlation was observed
between the results of the ICFT applied by two different
raters to the same sample of patients. The interrater ICC
was 0.99 (p<0.001) for the total ICFT and showed results
> 0.98 among the three sections. The test-retest reliability
reached a correlation (ICC) of 0.997 and 1.00, 0.99 and
0.99 for sections A, B and C, respectively. The means of the
ICFT results at the test-retest were not significantly differently
either (15.7+8.3 versus 15.6+8.1; p=0.32).

Discussion

The ICFT is a tool that measures the complexity
of pharmacotherapy regardless of socioeconomic,
pharmacological or clinical variables. This tool is based
solely on the necessary actions for the drug administration,
i.e., which is the pharmaceutical form, frequency and other
additional information that must be taken into account by
the patient for the correct administration of the medication.
This tool can be useful in clinical research and practice, as it
provides valuable information on the elements that constitute
the complexity of pharmacotherapy, allowing an estimate of
the degree of difficulty in therapy compliance exhibited by

the patient. In order to use it, however, it is necessary to have
an adequate version that has been validated into our language
and a system of clinical data registry.

The process of validation of the original tool included phases
of design and the comparison of its results with the analysis
made by the specialists’ committee’®. Starting from the original
study, ours analyzed the characteristics of reproducibility,
validity and reliability of the tool in Brazilian Portuguese. In
order to do so, we chose to use the methodology for translation
and validation of tools that is internationally accepted and
broadly utilized?.

As in the original tool (MRCI), the ICFT in Brazilian
Portuguese has three sections, being divided as follows: section
A: dosage forms; section B: dosage frequency and section
C: additional information. As the tool is to be filled out by
the healthcare professional and not by the patient, its system
allows several medications and additional information to be
included into the assessment, making it broader.

Some tools published in the literature do not allow a
complete evaluation of the complexity' or assess other
concepts rather than the complexity of pharmacotherapy'’.

The content and face validity were analyzed by the
evaluation and pre-test committees, respectively, as
established in the methodology of translation by Guillemin
et al™. In the pre-test phase, there were difficulties
concerning the understanding of some instructions of the
ICFT, which were modified to facilitate the understanding
of the healthcare professional at the moment of filling it out.
One of the suggestions made by the pre-test pharmacists
was to create an electronic tool using the ICFT, in order to
shorten the time needed for filing it out and make its use
helpful in clinical practice.

The main reported difficulties regarding the use of the
instrument during the pre-test were related to the registry
of the additional pharmacotherapy instructions. The main
divergent points were those regarding the need of taking some
medications with food, which were solved with the literature,
use at specific times, considered even when the frequency is
fixed (i.e., every 12 hrs) and the use of insulin, considered as
multiple units at the same time.

The number of medications used by the patient greatly
influences complexity, but it cannot be considered the

Table 4 - Correlation between MRCI and its domains and independent variables of the study participants (n=95)

Variables ICFT
Number of medications 0.86*
Age 0.28t
Time of diabetes diagnosis 0.40t
Charlson’s Index 0.41t
BMI 0.02

Coefficient of correlation (pearson)

Section A Section B Section C
0.37* 0.86* 0.76*
0.23% 0.30% 0.18
0.16 0.41+ 0.36%
0.28% 0.421 0.32%
-0.08 0.05 0.04

* p<0.001; tp<0.01; #p<0.05; MRCI - medication regimen complexity index; ICFT - indice de complexidade da farmacoterapia; Section A refers to
dosage forms; Section B refers to the frequency of medication administration and Section C to the additional information regarding medication use;

BMI - body mass index.

Arq Bras Cardiol 2007; 89(4) : 191-196

194



195

Melchiors et al
Translation and validation into portuguese of MRCI

Original Article

only factor'®. The results showed that the ICFT is capable
of differentiating the complexity of treatments with the
same number of medications, corroborating the concept
that simply counting the number of medications does not
correspond to the complexity.

The divergent validity was demonstrated by comparing the
results of the ICFT between genders and BMI. Considering that
these factors do not have direct influence on the complexity
of treatment itself, the low correlation found is within the
expected and demonstrates the absence of influence of
external factors on the index calculation.

At the calculation of the tool reliability, the test-retest was
carried out, which demonstrated a high correlation of the
total ICFT as well as of the its sections, applied before and
after T month, and the intra-class reliability that also showed
high correlation between the raters. The data obtained at this
phase is similar to that of the original ICFT'.

This validated tool allows the development of new
research on the association between therapy compliance
and therapy complexity, including the possible definition of
ICFT cutoffs from which the compliance presents significant
decreases or increases. Such studies can be quite useful in
generating strategies to stimulate compliance directed at
the reduction of therapy complexity in polypharmacy and
multidiagnosis conditions and numerous clinical practice
scenarios (outpatient clinic, healthcare units, and community
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pharmacies). Additionally, the association between therapy
complexity and the occurrence of favorable or undesirable
clinical outcomes can collaborate in the optimization of
pharmacological treatments.

Although this study was carried out in type 2-diabetic
patients, the ICFT can be used with any type of patients or
pharmacological treatment.

Conclusions

The translated version into Brazilian Portuguese of the
Medication Regimen Complexity Index (MRCI), which was
called Pharmacotherapy Complexity Index (PCl) demonstrated
an adequate psychometric quality and can be used to compare
not only groups of patients, but also individual patients. Its
usefulness in clinical practice and research is due to the
analysis of the compliance determinants as well as the effects of
health interventions on the complexity of pharmacotherapy.
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