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ABSTRACT

Objectives: The main objective of the study was to assess the medication complexity

and adherence in geriatric patients. Materials and Methods: On the geriatrics department

of a tertiary care hospital, prospective observational research was done. A total of 280

patients were analyzed with the data collection form by interviewing the patients about

the demographic questionnaire. The complexity of the regimen was assessed using the

Medication Regimen complexity Index (MRCI) tool. The data were collected from the

inpatient and out-patient department for a period of six months. The data are subjected

to statistical tests like the Chi-square test using SPSS software. Results: There were

280 geriatric patients in all, with male patients outnumbering female patients 176. The

majority of geriatric patients (79.27 %) were in the 60-75 year age range. Cardiovascular

illnesses were reported to be the most prevalent ailment in 94 (33.57%) patients.

Level of complexity was higher for majority of prescriptions 196 (70%) with Tablets/

Capsules 280 (100%) and ‘Once in a day’ dosing frequency 276 (98.57 %), additional/

administration instruction was prescribed for only few prescriptions 206 (73.57 %) and

if the patient was prescribed with more than 5 drugsfor about 218 patients (77.86%).

The bulk of the population, or 156 people, exhibit moderate adherence (55.71%),

followed by good adherence (76 people, 27.14%), and lastly low adherence (48 people,

17.15%). The complexity of the regimen was identified as the primary cause in 56

(27.45%) patients, and a comparison of the MRCI and MMAS revealed that patients on

less complex regimens demonstrated moderate (40.148% patients) or good (34.124%

patients) adherence. Conclusion: Geriatrics, which affects predominantly senior men (60

to 75 years old). The current study revealed a correlation between high MRCI scores

for dosage form, dosing frequency, and additional/administration instructions and the  Received: 09-09-2022;
current medical condition, the number of co-morbidities present, and the number of Revised: 15-10-2022;
drugs prescribed; as a result, the MRCI serves as a better tool to assess the complexity Accepted: 17-10-2022.
of regimens. MMAS helps to assess the adherence level in geriatrics, which can be

improved by removing barriers. With this, we can raise the geriatrics’ quality of life in DOI: 10.5530/097483261391
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challenges like physical, psychological, emotional, social,
economic*and also physiological ageing changes leads to
pharmacokinetic and dynamic changes in the geriatric
patients.”” As we all know, getiatrics usually have chronic
and multiple conditions, so they need a very complex
pharmacotherapy to manage their clinical conditions, so
it leads to polypharmacy and increased risk for adverse
drug reactions.*” Hence, we need to monitor patient’s
medication regimen for complexity and adherence by
taking various patient and clinical related factors for better
therapeutic results."

In general, medication complexity is commonly measured
by simply counting the number of medications, which
is usually considered as an inadequate method to deal
with the complexity of the regimen.' Later, in order
to quantify medication regimen complexity, Medication
Regimen Complexity Index (MRCI) was developed
and validated by George ef al., in 2004. The study
was conducted on chronic obstructive pulmonary
disorder (COPD) patients to measure disease specific
prescription drugs and ignored over the counter drugs.
For each category in the medication regimen; weighted
scores were assigned in relation to the complexity in the
administration instructions.!

The 65 item MRCI is a valid and reliable tool for
quantifying prescribed medication regimen complexity'?
as it includes weighted scores for, Sub-score of A -
Dosage forms accounts for 32 items, Sub-score of
B - Dosing frequency accounts for 23 items and Sub-
score of C - Additional administration instructions
accounts weighted score of 10 in total 65 MRCI score.
The higher the medication regimen complexity index
score, the more complex is the medication regimen.
Therefore, it serves as a tool to address polypharmacy,
adverse effects, adherence in patients and also it helps
to determine medication regimen complexity. As there is
increased no. of medications and complicated schedules
/special instructions, it can contribute to the greater
difficulty/interest by geriatrics to take medications. So
we can state that there is a link connecting medication
regimen complexity and non-adherence."” There are many
factors which affect the medication adherence like social,
economic, health care system, condition related, therapy
related and patient related." Hence, medication adherence
is considered as a major responsibility for the health
care professional in order to decrease morbidity and
mortality."” Adherence can be measured either directly or
indirectly.'®
in patient’s body using urine, blood and other body fluids.
This method is high cost and do not provide feedback
on patient care. Indirect methods include electronic drug
monitoring, pill counts, pharmacy refills (no. of times the

Direct method detects the presence of drugs
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prescription is refilled at the pharmacy), medical record
review, directly observed therapy, clinical assessment, self
reports and patient questionnaire'” But, each method
has its own pros and cons, patient questionnaire is most
frequently used method as it is the most simple and
low cost method, even though they are susceptible to
biased response, as the participants generally overstate
the actual adherence levels.” The 8-item Morisky’s
medication adherence scale (MMAS) consists of eight
questions.'!” Adherence in patients is interpreted on
a scale from 0-8 and then classified its score into 3
groups based on the obtained results.”” Score of 8 is
considered as good adherence, 6-8 points is considered
as the moderate adherence 0-5 points is considered as the
low adherence.? It is the most simple and widely used
method to determine the adherence level, as it highlights
mainly on medication taking behaviour such as underuse,
forgetfulness etc. So, the barriers can be recognized.
Researchers also reveal that majority of patients usually
do not communicate their concerns regarding their
medication and few were uncertain about whether the
medications are necessary, safe, effective or whether the
disease is dangerous and also stated that educated and
responsible patients are more concerned about their
health and are able to manage their therapies.”* So, the
patients active involvement in medication taking decision
helps to improve their adherence.*

*  The main objective of the study is to estimate the
entire medication regimen complexity to ascertain
potential targets to simplify the regimen and also to
assess the medication adherence in geriatric patients
in order to reduce further progression of diseases
and also to improve the quality of life of the geriatric
patients.

MATERIALS AND METHODS

A prospective observational study was conducted on
geriatric patients in Kamineni Hospital for duration of
6 months.

The data was collected from the out-patient and in-
patient department by interviewing the patients and their
prescriptions. The data collection format was verified and
authenticated by the hospital preceptors for the study.
Study involved 280 subjects who were Subjects with age
greater than 60 years with polypharmacy prescriptions
and also with co-morbid conditions were included.
Incomplete patient case sheet, Patients who are not
willing to consent, death of the patients before being
discharged and Patient left against medical advice were
excluded from the study.
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Written informed consent was taken from the patient
or care provider. The data collection form includes—
Socio-demographic information included age, sex,
height, weight, past medication history, family history,
social history, personal history, diagnosis, and relevant
lab data. Medication complexity was calculated using
MRCI scale which contains sub scores for dosage form,
dosing frequency and additional information. Medication
adherence was assessed using Morisky’s medication
adherence scale, it includes-8 questions regarding the
adherence of the patient.

Descriptive statistics was done by using SPSS software
to determine mean and standard deviation of collected
data. The statistical tool Chi square test was performed
to determine p-value between the different collected data
(Age v/s Gender, Present illness v/s No. of Drugs, No.
of Drugs v/s Medication Complexity, No of Drugs
v/s Medication Adherence, Medication Complexity v/s
Medication Adherence, Age v/s Medication Complexity,
Age v/s Medication Adherence). The p-value is used to
determine the statistical significance with in statistical
hypothesis significance for the drug related problems in
Geriatric patients to the base line visit. The p-value was
set at < 0.05 and confidence interval was 95%.

RESULTS

In present study around 280 cases were included as per
our criteria. Table 1 indicates mean, standard deviation
and p-value of various parameters considered in our study.
There were male patients 176 (62.85%) predominated over
female patients of 104 (37.15%). Majority of the geriatric
patients were under age group of 60-75 years (79.27%),
3 comorbidities were seen in 78 (27.85%) patients and
Figure 1 indicates the most frequently repeated type of
comorbidity present in geriatrics, Hypertension is most

common co-morbidity seen in geriatrics i.e. 192(68.57%)
patients and lipid disorders are less commonly seen,
which is only in 6 (2.14%) patients. Figure 2 indicates the
presentillness of the geriatric population, Cardiovascular
disorders are higher (33.57%) in our study population
whereas, carcinomas and gynecological patients are
lower (0.71%) in range. Figure 3 indicates the level of
medication complexity in geriatric patients, percentage
of medication complexity is high (70%) in majority of
study population. Figure 4 indicates the dosage forms
used in geriatric population, 100% of population are
prescribed with tablets which is higher in range, whereas,
suppositories are least commonly prescribed (0.71%).
Figure 5 indicates the dosing frequency used in geriatric
population, once in a day is the most commonly used
dosing frequency (98.57%) and once in a week is least
commonly used dosing frequency (1.42%). Figure 6
indicates the additional/administration instruction is
given while dosage form administration, Related to time
administration instruction is higher in range (72.85%) and
multiple units at one time is the least in range (3.57%).
Figure 7 indicates No. of drugs used in geriatric study
population and it is compared with the MRCI score,
Patients taking less than 5 drugs are of 62(22.14%), in
this majority of patients revealed low complexity in the
regimen, Patients taking 6-10 drugs are more in range
i.e. 148(52.85%) patients and majority of them shown
high complexity i.e. 112(40%) patients and with this it
revealed that, medication complexity is higher when the
no. of drugs increased and lower when no. of drugs is
less. Figure 8 indicates level of medication adherence in
getiatric study population; it states that no. of patients
showing moderate adherence (55.14%) is higher in
range than good (27.14%) and low adherence (17.15%).
Figure 9 indicates the comparison between no. of drugs
and no. of patients with changes in MMAS Score, 1-5
drugs prescribed patients majorly shown good adherence

Table 1: Mean, Standard deviation and p-value table.

Characteristics N Mean Standard deviation p-value

Age 280 1.2214 4.4910 0.0043

Gender 280 1.3714 4.8910 0.0048

Type of comorbidities 280 5.8929 3.32407 0.0210

No. of comorbidities 280 3.5214 1.39876 0.0125

Presentillness 280 3.1643 2.30197 0.01130

Level of medication Complexity 280 1.3000 4.5908 0.00464
Dosage form prescribed 280 3.3214 2.60759 0.0118
Dosing frequency prescribed 280 4.8000 2.28506 0.0171
Additional/administration instructions prescribed 280 2.4357 1.38714 0.0086

No. of drugs prescribed 280 2.0643 7.5927 0.00737
Level of medication adherence 280 2.2857 8.6580 0.0081
Reason for non-adherence 280 4.7286 2.95932 0.0168
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Figure 4: Type of dosage forms prescribed.

1.e.30(10.71%) patients and 16-20 drugs are least
prescribed (3.58%) and these patients did not show good
adherence. With this, it indicates that as the no. of drugs
prescribed increasing, the adherence is either moderate or
low and the majority of geriatric population is showing
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moderate adherence (55.72%). Figure 10 indicates the
reasons for non-adherence in geriatric study population,
complexity of regimen is main reason for non-adherence
in 56(27.45%) geriatrics, and lack of time and negligence
are least reasons for non-adherence in 6(2.94%) geriatric
study population. Figure 11 indicates the comparison
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between MRCI and MMAS scores; it states that if MRCI
score is <20, patient are showing majorly either moderate
(14.28%) or good adherence (12.14%) but if the MRCI
score>20, then the patient are showing higher moderate
adherence (41.42%).

Chi square test was performed between variables like Age
vs gender (0.001), Present illness vs no. of drugs (0.001),
Age vs medication complexity (0.001), no. of drugs
vs medication complexity (0.001), Age vs medication
adherence (0.001), no. of drugs vs medication adherence
(0.001), Medication complexity vs medication adherence
(0.001) and the p-value was clinically significant (<0.005).
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DISCUSSION

A prospective observational study, “ASSESSMENT OF
MEDICATION COMPLEXITY AND ADHERENCE
IN GERIATRIC PATIENTS” was conducted in a
tertiary care hospital on geriatrics. The data was collected
from the inpatient and outpatient departments using data
collection forms.

In our study we assessed medication regimen complexity
using medication regimen complexity index (MRCI)
which is similar to Anne M. Libby, Douglas N. Fish ez /"'
and Sunny A.Linnebur, Joseph P. Vande ¢ a/* and our
study revealed that 70% geriatrics shown high complexity
and low complexity is shown by 30% geriatric population.

We also correlated no. of drugs with MRCI scores and it
revealed that patients taking more than 5 drugs are about
218(77.85%) which is similar to the study done by Ana
Matgarisa Advinha, Sofia Oliveria ez a/** and multiple
co-morbidities patients have more complexity in the
regimen and also stated that no. of drugs and no. of daily
doses taken was strongly correlated to MRCI score which
resembled the study done by Narmain Mansur ¢# /> and
another study done by Juliana M. Ferreira, Dayani Galato
and Angelita C.Melo.”®

All of the 280(100%) patients in our study are prescribed
with tablet dosage form, enlightening the supremacy
of this dosage form in clinical practice, and the dosing
frequency plays a major role in patients medication
regimen, ‘once in a day ‘dosing frequency is most
commonly prescribed for 276(98.57%) patients, which
resembled the study done by Juliana M. Ferreira, Dayani
Galato and Angelita C. Melo®™ and Relation to time
administration instruction is highly prescribed i.e. for
102(72.85%) patients, which resembled the study done
by Margaret V Mc Donald e a/.” and also to the another
study done by Sunny A. Linneur, Joseph P. Vande
Griendet ez al®

In our study, Medication adherence in geriatrics is
assessed using Morisky’s Medication Adherence Scale
(MMAS), which is similar to the work done by R. Shruthi,
R. Jyothi ez al* Medication adherence in geriatrics
revealed that majority of patients shown moderate
adherence i.e. 156(55.71%) which is similar to the study
done by Voratima Silavanich e7 a/* and is contrast to
the study done by R. Shruthi, R. Jyothi ez a/* as their
study revealed that majority of population shown good
adherence 114(45.41%) patients and low adherence was
shown by 48(17.15%), which is least in range in our
study population and this is similar to the work done by
R. Shruthi, R. Jyothi ez a/”
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Medication adherence in geriatrics shown strong
correlation with the polypharmacy and complexity of
the regimen because in our study, majority of patients
i.e. 218(77.85%) are prescribed with more than 5 drugs
and it resulted in moderate adherence i.e. 130(59.63%)
patients or low adherence. i.e. 42(19.26%) patients, which
is similar to the study done by Ashley Smaje, Marsye
Weston-clark ez al.*

Complexity of medication regimen shown by 56(27.45%0)
patients was the main reason for non adherence in our
geriatric study population, which resembled the study
done by Margaret V Mc Donald ¢ 4/ and another
study done by Lais Lessa Pantuzza ef a/’' revealed that
there is a strong correlation between medication regimen
complexity and adherence rates.

Chi-square test was performed for our study using
SPSS software. It showed that the p-value was clinically
significant for all demographic details no. of drugs,
Medication Complexity and Medication Adherence.

It was observed from our study that, As the geriatric age
increases, No. of co morbidities increases, with this the
no. of drugs prescribed increases so, we assessed the
Medication Complexity using MRCI tool, which helped
us to correlate the complexity of the regimen using
various sub scores of dosage forms, dosing frequency
and additional information. The Medication Adhetrence
showed that decrease in adherence levels occurs, as there
is a increase in medication level complexity it was assessed
using MMAS. Therefore, MRCI and MMAS serves as
valid tools to assess complexity and adherence levels.

CONCLUSION

Due to various age related physiological changes in
geriatrics, they suffer from more than 2 comorbidities.
As there is an increase in co-morbidity level in geriatrics,
no. of drugs prescribed also increases. So, Medication
regimen complexity index (MRCI) helps to identify the
complexity of the regimens and revealed that majority
of prescriptions had complex regimens with “Tablets/
capsules’ dosage form and ‘Once in a day’ dosing
frequency are prescribed in almost all of the prescriptions
revealing their supremacy in prescribing of medications in
clinical practice, but additional administration instructions
was given to only few prescriptions and if there are
more than 5 drugs in a prescription with other than oral
dosage form and with increased dosing frequency and
if the patients needs to remember any other additional
administration instructions before taking the medication
contributed to the higher complexity in the regimens.
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So, with this MRCI serves as a better tool to identify the
factors that contributes to the complex therapies.

As we all know, majority of geriatrics generally face
various social, emotional and economic challenges,
so if more than 5 drugs are prescribed, these people
doesn’t feel to take medications properly and it lead to
non-adherence, The level of medication adherence in
geriatrics was assessed using 8- questionnaire Morisky’s
Medication Adherence Scale (MMAS), it revealed that
majority of population shown moderate adherence.

Comparison between MRCI and MMAS score revealed
that patients with low medication complexity shown,
higher moderate and good adherence and higher
complexity medication regimens revealed that moderate
adherence is higher in range in these patients. With this it
helps to correlate medication complexity with adherence
rates.

So, we can state that as the no. of co-morbidities
increases, no. of drugs prescribed increases, then the
medication complexity increases and finally adherence
level decreases.

Therefore, the study recommends that proper involvement
of clinical pharmacist service is to identify patients with
more complex medication regimens and non adherent
patients. If the patient feels complexity in regimen, we
as a clinical pharmacists must simplify the dose or dosing
schedules and prefer combinations of drugs and must
also evaluate the need for vitamin supplements and OTC
drugs use in geriatrics, and medication adherence can
be improved by creating a faith in health care provider
and removing/minimizing the barriers for adherence in
geriatrics. 1f the patient frequently forgets to take the
medication, we must prepare dosing cards, remainder
calls, texts to the patients and we must also prescribe
according to the financial status of the geriatrics and also
recommend the use of generic and online pharmacies.

A detailed explanation about the nature of the disease
and the drugs prescribed would increase the participation
of patients in treatment. So the awareness on health care
providers, prescribers and pharmacists will be valuable.

By doing so, morbidity and mortality in geriatrics can be
decreased and we can improve the health related quality
of life.
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ABBREVATIONS

CGA: Comprehensive Geriatric Assessment; MRCI:
Medication Regimen Complexity Index; COPD: Chronic
Obstructive Pulmonary Disorder; PMRCI: Patient
Level Medication Regimen Complexity Index; MARS:
Medication Adherence Rating Scale; MMAS: Morisky’s
Medication Adherence Scale; SEAMS: Self Efficacy
for Appropriate Medication use Scale; BMQ: Brief
Medication Questionnaire; EMR: Electronic Medical
Records; WHO: World Health Organization.

SUMMARY

Geriatric is the branch of general medicine concerned
with clinical and social aspects of illness in the elderly
patients. The term Geriatric generally refers to patient
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aged 60 years and above. WHO classified geriatric as
Elderly-60-75years, Old -76-90 years, Very old —above
90years. Medication Complexity; The complexity of
medication regimen can be defined by the number of
medications (Polypharmacy) and the number of times
per day or doses that the patient takes the medication
(multiple doses schedule) Challenges of Medication
Complexity:Polypharmacy, Challenges around adherence,
Failure to accomplish treatment goals resulting from
inadequate or inappropriate drug regimens and Avoidable
complications or harm caused by medication (Adverse
drugs events). Thus our study deals with Identification
and measurement of medication complexity; involving,
Direct Methods (Confirmatory/Suspected) i.e; Multiple
drugs, Different dosage forms, Many Frequencies,
Multiple conditions, Frequent readmission and Complex
administration instruction. As noted above Medication
Regimen Complexity Index (MRCI) is a reliable and
valid tool for quantifying drug regimen complexity with
potential applications in both practice and Research
beyond the number of medications to include weighted
scores for types of Prescribed dosage forms, Dosing
frequency, and Additional administration directions.

Medication adherence in our study helps determines the
therapeutic outcomes, especially in patients suffering
from chronic illness or disease, Adherence to treatment is
the key between treatment and outcome in medical care,
Pharmacists are in unique position to improve medication
adherence because they can actually show the medication
to patient. Usage of Morisky’s Medication Adherence
Scale IMMAS) in our study helped to differentiate poorly
adherent patients, from medium to high adherence
patients with respect to their regimen.

In the end, through our study, we want to assess the
Geriatric patients condition, using Medication regimen
complexity index (MRCI) and Morisky’s Medication
Adherence Scale (MMAS), as it allows the clinicians to
acknowledge more efficient and structured way to identify
prescriptions with complex regimen and non-adherent
patients experiencing sub-optimal emergent care needs.
It also helps to simplify patients drug regimen and also
to identify patients who may be benefited from the
management during hospital stay and also after discharge
from the hospital. Thus it helps to improve the health
related quality of life of the geriatric patients by reducing
morbidity and mortality.
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