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ABSTRACT:

Approximately 40% of patients are non-adherent to their medications. A prospective study
of 80 patients evaluated the effectiveness of medical student led pre-discharge medication
education sessions. A significantly greater proportion of patients in the intervention group
were adherent to their regular medications at one month compared with the control group
(76.3% compared to 60.3%, P=0.037). Medical student led patient education significantly
improved medication adherence rates.
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Medication adherence has been described as the ‘key mediator between medical practice
and patient outcomes’ because it can reduce hospital readmissions, improve clinical
outcomes and prevent exacerbation of diseases . Studies have shown that 30-60% of
patients are not adherent to medications prescribed by doctors *>®. There are few studies in
Australia evaluating the effectiveness of an intervention to improve adherence rates.
Furthermore, medical student led intervention is unique. This study is an extension of a
previous study, which revealed that 39.7% of patients were not adherent to their
medications 1 month after discharge from hospital ®. The aim was to assess the effectiveness
of introducing a pre-discharge medication education session led by a medical student which
included providing a written take home daily medication plan to improve adherence rates.

This prospective interventional study compared medication adherence rates between
patients who received the intervention and compared it to a study with similar demography
but without the intervention ®. A sample size of 81 patients (For each sample group) was
determined in order to generate result with a desired power of 0.80, alpha level of 0.05 and
an expected difference of adherence rate of 20 percent. This study was approved by the
Northern Health Low Risk Ethics Committee in November 2014.

Participants were recruited from general medical wards at The Northern Hospital, Victoria
before discharge from hospital. Potential participants were identified by the ward
pharmacists who notified the researcher through a paging system. All recruited patients (or
their caregivers) received a 10-20 minutes face-to-face standardised education session from
a medical student including a verbal explanation of the correct way of administrating the
medications and re-writing the patients’ full list of medications into breakfast, lunch, dinner
and bedtime format for patients to take home. The indications for all medications were
verbally explained to patients and written down at patients’ request. Exclusion criteria were
patients discharged to a residential care facility, transferred to subacute units, patients < 18
years of age, patients using a Webster-Pak dosage system, primary person managing the
medications could not speak English and/or had hearing or speech problems.
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To measure adherence rates, patients’ discharge medication regimens were compared to
self-reported medication regimens obtained via telephone call 30-40 days after discharge.
All adherence data from follow up refers only to regular medications. Non-adherence was
defined as any intentional or unintentional medication change(s) made by patients including
medications type, dosage, frequency, time and method of administration without the
instruction from a healthcare professional.

Comprehensive statistical analysis was performed using SPSS (v12; IBM, Somers, NY, USA)
and Microsoft Excel 2011 v14.2. Normality was tested for all continuous data using the
Shapiro-Wilk test. Pearson’s chi-squared test was used to compare the adherence rates
between groups. The demographic similarities between the two groups of patients were
compared using Student’s t-tests, Mann-Whitney U Tests and Pearson’s chi-squared tests
where appropriate. Binary logistic regression was used to model the predictors of adherence
rates in the intervention group to determine the odds ratio and probabilities of each
variable. Variables with a p-value of <0.2 in the univariate analysis were then used in the
multivariate logistic regression model. Estimated odds ratios and 95% confidence internals
(95% Cl) were reported. All two-tailed statistical significance was defined as p < 0.05.

A total of 135 patients were potential recruits of which 90 consented to participate in the
study, 6 declined to participate and 39 were excluded; Webster-pak (n=13), transfer to
nursing home (n=8), non-English speaking background (n=6), hearing or speech difficulty
(n=2), missed (n=10). During follow up, ten patients were further excluded from the study
due to death (n=4), being in hospital during the time of contact (n=2), moved overseas (n=1)
and unable to be contacted (n=3). The average time to follow up was 38 (32-43) days. Eighty
completed the study, 42 (52.5%) were male. The median age of participants was 70 (56-80)
years and the average hospital length of stay was 3 (2-5) days.

For the primary outcome of medication adherence, a significant greater proportion of
intervention patients were adherent to their medications compared with the control group
(76.3% compared to 60.3%, p=0.037). Patients’ characteristics between the two groups were
mostly similar (table 1). However, 2 significant differences found in the control group were
that a carer helped with medication management more (32.4% compared to 16.3%, p=0.022)
and hospital length of stay was significantly longer (5(4-9) compared to 3(2-5), p<0.001)
compared to the intervention.

In the intervention group, 95% had their medication regimens altered whilst in hospital. On
average, there were 4.7 (£3.0) changes made per patient in hospital. The most common
change was commencement of new medications, with an average of 2.6 (x2.1) medications
started per patient. An average of 1.9 (+2.1) medications were ceased per patient, and an
average of 0.1 (+0.4) medications had dosage changes per patient. Overall the average
number of medications per patient increased during hospital stay from 7.6 (£5.1) on
admission to 8.3 (+4.0) on discharge.

In the intervention group, 61 patients (76.3%) were adherent to their medications at follow
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up and 19 (23.8%) were non-adherent to one or more regular medications. Of these, 12
patients had unintentional non-adherence and 6 had intentional changes, 1 had both. Of the
7 patients who changed their medication(s) intentionally, 4 felt that the medications were
unnecessary and 3 ceased the medications after experiencing side effects. Using
multivariate analysis, more than 5 medication changes made during hospital stay remained
significantly associated with poor adherence, OR 0.3 (95% Cl 0.1-0.9, p=0.030) (table 2).

This study showed a significant improvement in adherence rates in the intervention group
(medical student led pre-discharge medication education sessions) compared to the control
group one month after hospital discharge. This is a novel study. Medical students can
effectively contribute to patient care by assisting in improving adherence rates. The
improvement in adherence rates with an intervention based on education is consistent with
some studies outside of Australia. Kripalani et al. performed a systematic review, which
demonstrated improvement in medication adherence in six clinical trials that used
informational interventions (strategies that educate and motivate patients by providing
instructions) °. Interventions that improved adherence rates included counselling provided
by hospital staff accompanied by take home written materials to reinforce what was
discussed, some studies used tailored feedback, reinforcement or rewards ***°.

Interestingly, in our study, while comparing the patients’ characteristics between the two
groups, the control group had significantly more carers helping with medication
management. Additionally, having a carer responsible for administering medications was
significantly associated with a better adherence rate in the control group °. Foebel et al. also
found that presence of a caregiver at home significantly improves medication adherence for
patients with heart failure and mild cognitive impairment *’. Importantly, despite fewer
carers responsible for patients’ medications in the intervention group, adherence rates
improved significantly, which could indicate the effectiveness of the standardised education
session.

In the intervention group, multivariate analysis showed that patients with more than five
medication changes made during their hospital stay had significantly poorer adherence.
Nikolaus et al. found that the total number of prescribed medications and frequent changes
in drug regimen in hospital were both independent factors that contributed to poorer
adherence .

The majority of patients in this study were unintentionally non-adherent to their regular
medications. In the geriatric population, Coleman et al. found that 50.8% of medication non-
adherence is patient-associated. The majority were unintentional (33.9%), while intentional
non-adherence only accounted for 4.8% of medication changes *°. Unintentional non-
adherence can be partially explained by patients’ poor recall on information about their
medications; either because clinicians did not provide adequate education or education was
provided but communication was ineffective °. We postulate that the take home written
medication list we provided for patients reinforced the verbal education and reduced
problems with recall, hence improved medication adherence rates.

This article is protected by copyright. All rights reserved.



Strengths of our study included an interventional prospective design; each participant was
recruited and followed up individually. Participants were recruited through convenience
sampling to minimise selection bias. However, the study was limited by a relatively small
sample size, inability to recruit patients of non-English speaking background and a short
follow-up period. Patients who had their prescriptions filled outside of hospital pharmacy
were missed as they were not identified by pharmacists. The results were compared to a
prospective study published in 2016 with similar participants’ characteristics, sampling
method, exclusion criteria and data analysis but there were significant differences in hospital
length of stay and presence of a carer. Lastly, adherence rates were based on the patients’
self reported medications rather than direct observation. Future studies should continue to
assess whether medical student led pre-discharge education improves adherence rates in
the longer-term and improves patients’ health outcomes.

In conclusion, medical student-led patient education sessions and take home medication
plans given prior to hospital discharge are associated with significant improvement in
medication adherence rates at one month after discharge.
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Figure 1. Recruitment Diagram - A flow chart representation of the recruitment process
including number of patients consented, excluded, declined, followed up and analysed.
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Figure 2. An example of the take home medication list given to patients in the intervention
group who have received a standardised education session conducted by one medical
student.

DAILY MEDICATION SUMMARY FOR:

NAME: (Insert patient’s name here) DATE OF BIRTH: (Insert patient’s DOB here)

Time

ACID (Curam Duo Forte) 875/123mg
X 1 tablet (with dinner, for five days ONLY)

BEDTIME
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Table 1. Comparisons of patient characteristics between control and intervention groups

IQR, interquartile range; SD, standard deviation

Control Intervention

Variable (n=68) (n=80) P value
Age, median (IQR) 73 (63-79) 70 (56-80) 0.556
Male, no.(%) 34 (50%) 42 (52.5%) 0.762
LOS, median (IQR) 5 (4-9) 3 (2-5) <0.001
Age Adjusted Charlson's Index, mean (SD) 5.4 (x2.7) 4.6 (£3.2) 0.110
Carer responsible for medications, no.(%) 22 (32.4%) 13 (16.3%) 0.022
Education level of person responsible  Pre-Primary, no.(%) 0 (0.0%) 2 (2.5%) 0.133

Primary, no.(%) 4 (5.9%) 11 (13.8%)

Lower secondary, no.(%) 7 (10.3%) 8 (10.0%)

Upper secondary, no.(%) 28 (41.2%) 37 (46.3%)

Post secondary not tetiary, no.(%) 16(23.5%) 9 (11.3%)

Undergradaute, no.(%) 13(19.1%) 11 (13.8%)

Postgraduate, no.(%) 0 (0.0%) 2 (2.5%)
No. of admission medications, mean (SD) 8.6 (+4.1) 7.6 (£5.1) 0.172
No. of discharge medications, mean (SD) 9.6 (+3.9) 8.3 (¢4.0) 0.058
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Table 2. Predictors associated with increased odds of adherence 1 month after discharge
OR, odds ratio; Cl, confidence interval, LOS, length of hospital stay; GP, General Practitioner; ED, Emergency

department
Univariate Analysis Multivariate Analysis
Unadjusted OR Adjusted OR Adjusted p-
(95% Cl) Unadjusted p-value (95% Cl) value
Age <65 1.0 - - - - -
65-84 1.3 (0.4-3.9) 0.686 - - -
85 or older 1.0 (0.2-4.8) 0.957 - - -
(0.47-
Male 1.3 3.7) 0.608 - - -
LOS Day 0-1 1.0 - - - - -
Day 2-3 2.0 (0.4-9.4) 0.381 - - -
Day >3 0.8 (0.2-2.9) 0.684 - - -
Aged adjusted Charlson's Index 1.1 (0.9-1.3) 0.396 - - -
(0.5-
Carer responsible for medications 4.4 36.4) 0.168 2.7 (0.3-25.1) 0.384
Education level of person
responsible Primary 1.0 - - 1.0 - -
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Secondary 1.7 (0.5-6.3) 0.413 1.4 (0.3-6.0) 0.613

(1.0-
Post Secondary 6.3 39.1) 0.050 5.7 (0.7-46.8) 0.106

No. of admission medications 1.0 (0.9-1.1) 0.962 - - -
No. of discharge medications 1.0 (0.9-1.1) 0.997 - - -
No. of medication ceased in
hospital 0.8 (0.7-1.1) 0.158 - - -
No. of medication started in
hospital 0.8 (0.6-1.0) 0.107 - - -

(0.3-
No. of dosage change in hospital 2.7 20.4) 0.347 - - -
More than 5 medication changes in hospital 0.2 (0.1-0.7) 0.007 0.3 (0.1-0.9) 0.030
No. of medications taken on follow-up 1.0 (0.9-1.2) 0.662 - - -
Doctor(s) altered medications post discharge 2.0 (0.7-5.6) 0.202 - - -
Visited GP 09 (0.2-3.4) 0.822 - - -
Visited Outpatient Clinic 0.8 (0.3-2.6) 0.755 - - -
Visited ED 0.3 (0.1-1.1) 0.079 0.3 (0.1-1.2) 0.085
Readmission back to hospital 0.4 (0.1-1.6) 0.207 - - -
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