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Abstract

Background Poor medication adherence is prevalent among older people. To optimize therapeutic outcomes, it is crucial to
understand the underlying causes and perceptions.

Objective We aimed to investigate the extent of self-reported medication adherence and associated factors among older
people admitted to hospital.

Methods Individuals living at home aged >75 years with an emergency admission at a university hospital between Sep-
tember 2018 and September 2021 were included. Participants answered the Medication Adherence Report Scale (MARS-5)
questionnaire upon admission regarding their prescribed long-term medications. Participants with a MARS-5 score of 23-25
were defined as adherent and with a score of 5-22 as nonadherent. A multivariable logistic regression analysis was performed
to investigate possible factors independently associated with self-reported medication adherence.

Results A total of 261 individuals were included. The mean age was 84 years (standard deviation 5.7) and the mean MARS-5
score was 23.9 (standard deviation 1.8). Overall, 227 (87%) participants were classified as adherent to their prescribed treat-
ment, while 34 (13%) participants were classified as nonadherent. Participants with cognitive impairment (odds ratio = 0.40,
95% confidence interval 0.18-0.90, p = 0.027) and depression (odds ratio = 0.29, 95% confidence interval 0.10-0.87, p =
0.028) had a lower odds of reporting adherence to their medications.

Conclusions The majority of individuals aged >75 years who were recently hospitalized rated themselves as adherent to
their prescribed medications according to MARS-5. Future studies would benefit from adding more possible explanatory
factors and combining a self-reported assessment with a more objective measurement of medication adherence.

X ) ) __ Medication adherence is the process by which patients take
Ol.der people’s Perceptlons of their med.lcatlon adherence their medications as prescribed, and comprises three com-
might be a barrier that affects therapeutic outcomes.

ponents: initiation, implementation, and discontinuation [1].

In this population of older people who were healthy Good medication adherence is vital for achieving beneficial
enough to be living at home, yet with a morbidity requir- therapeutic outcomes and reducing healthcare costs [2—4]. In
ing emergency care, self-reported medication adherence older adults, poor adherence to drug therapy has been reported
was high. in 26-59% of cases, depending on the population and methods

used to assess adherence [5-9]. Understanding the underlying
factors affecting medication adherence is crucial for optimiz-
ing therapeutic outcomes [10].

As early as 2003, the World Health Organization observed
that increasing the effectiveness of adherence interventions
may have a greater impact on public health than further
improvement in specific medical therapies [11]. In more recent
research, the main barriers for maintaining long-term adher-
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polypharmacy, forgetfulness, difficulty taking the drug, per-
ceived side effects, lack of belief in the drug, costs, cognitive
impairment, negative mood, and perceived poor health [6, 9,
12-15]. In addition, Kardas et al. extracted over 770 determi-
nants of patient adherence to long-term therapies in a review
of systematic reviews [16]. The majority were factors of imple-
mentation, followed by factors of persistence with medication.
This result illustrates that medication adherence is complex
and multidimensional.

Because previous literature has shown that poor medication
adherence is prevalent among the growing population of older
people, it is important to learn more about the underlying fac-
tors affecting adherence in order to optimize the management
of chronic diseases [10]. Of special interest for investigating
these factors are older people healthy enough to be living at
home, as these individuals generally have many medications
prescribed and are still managing their own medications. The
focus of the present study is to investigate how older people
perceive their medication adherence at home regarding their
long-term medications, and to discover possible factors related
to self-reported medication adherence.

1.1 Objective

This study aimed to investigate the extent of self-reported
medication adherence and factors associated with self-reported
medication adherence among people aged >75 years who are
admitted to hospital from home.

2 Method

This descriptive study is based on data from an ongoing ran-
domized controlled study (main study) [17]. The Medication
Adherence Report Scale (MARS-5) questionnaire is applied
during the admission period (baseline), then 30 days and
180 days after discharge from hospital. In the present study,
we investigated patients’ self-reported medical adherence
according to MARS-5 at baseline.

2.1 Study Population and Settings

The main study is a randomized controlled trial with two
parallel arms (intervention vs conventional care) [17]. The
primary objective is to assess whether intervention by a
clinical pharmacist during a transition of care can reduce
the risk of unplanned drug-related hospital readmission for
180 days after the person leaves the hospital. The aim of the
intervention is to discover and manage drug-related prob-
lems. The intervention is initiated within a week of the per-
son being discharged from hospital, and includes repeated
medical chart reviews, phone interviews, and in some cases
medication reviews. The inclusion criteria were (i) >75
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years of age, (ii) admitted acutely to the internal medicine
or orthopedic department at Umeé University Hospital, Swe-
den, (iii) living at home (i.e., not in a nursing home), and
(iv) registered at one of nine specified primary care centers.
Persons were excluded if they did not speak Swedish or were
unable to communicate, were admitted to hospital because
of alcohol or drug intoxication, or were scheduled for pal-
liative care. In the present study, subjects were retrospec-
tively included if they fulfilled the above criteria, agreed to
participate in the main study between September 2018 and
September 2021, and used at least one medication before
admission. Persons were excluded if they were not primarily
responsible for their prescriptions or did not complete the
MARS-5 questionnaire at baseline.

2.2 Procedures and Definitions

Persons admitted to the internal medicine or orthopedics
department after entry at the emergency ward were scru-
tinized for eligibility one or two times per week. Persons
who fulfilled the inclusion criteria were visited by clinical
pharmacists during hospital admission to ask for participa-
tion in the main study. Persons who gave written informed
consent were asked to assess their quality of life with Euro-
Quol Five-Dimension questionnaires and to respond to self-
reported medical adherence with MARS-5. The pharmacist
also asked the participants to respond to the four-item ver-
sion of Gottfries’ cognitive scale, a tool for proxy rating of
cognitive impairment, which gives a dichotomous result of
presence of cognitive impairment or not [18, 19]. The results
from Gottfries’ cognitive scale were used to sort participants
into two subgroups, those with cognitive impairment (score
0-2) or not (score 3—4), in order to randomly assign them to
one of the two study arms through a stratified randomization
procedure. In the present study, participants were classified
as cognitive impaired or not depending on their results on
Gottfries’ cognitive scale.

2.3 Self-Reported Medication Adherence

The MARS-5 questionnaire was applied to assess the self-
reported medical adherence in this population, with a focus
on the implementation phase. The implementation phase is
the time after the patient initiates treatment to the point at
which treatment is terminated [1]. MARS-5 is an established
method that has been translated to Swedish and validated in
various settings and populations [20-25]. MARS-5 consists
of five statements: (i) “I forget to take my medications”, (ii)
“I alter the dose of my medications”, (iii) “I stop taking my
medications for a while”, (iv) “I decide to skip a dose”, and
(v) “I take less than instructed” [21, 26]. Each question has
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five Likert scale answers (1 = always, 2 = often, 3 = some-
times, 4 = rarely, and 5 = never). The final overall score
ranged from 5 to 25 points, where a higher score represents
better adherence [21]. In the present study, patients with
scores of 23-25 were defined as adherent, while patients
with scores of 5-22 were defined as nonadherent. A similar
cut-off to define adherence assessed with MARS-5 has been
used in several previous studies [22, 27-31].

2.4 Statistical Analysis

Continuous variables were reported as mean and stand-
ard deviations (SDs), while categorical variables were
described as frequencies with percentages. To analyze
group differences in baseline characteristics, the Student’s
t-test was applied for continuous variables and Pearson’s
2 test was used for categorical variables. Fisher’s exact
test was applied for categorical variables with small sam-
ple sizes. Histograms were used to examine normal dis-
tribution. MARS-5 total score was reported as mean and
SD. A reliability analysis was performed to analyze Cron-
bach’s alpha of the MARS-5 scale. Significance of associa-
tion between self-reported medication adherence accord-
ing to MARS-5 and various variables were evaluated by
multivariable logistic regression. MARS-5 was used as
a dependent variable (adherent/nonadherent). Independ-
ent variables were included based on the hypotheses that
they could be associated with self-reported adherence.
The independent variables were age, sex, living status,
use of dose-dispensed medications (prefilled medica-
tion bags), number of medications, comorbid conditions
(depression, hypertension, heart failure, diabetes melli-
tus, myocardial infarction, atrial fibrillation, stroke, can-
cer, chronic obstructive pulmonary disease, and ischemic
heart disease), and the presence of cognitive impairment
as assessed by the four-item version of Gottfries’ cognitive
scale. All covariates were included in the analysis simulta-
neously. P-values <0.05 were considered statistically sig-
nificant. All statistical calculations were performed using
IBM SPSS Version 26.

3 Results

In total, 300 individuals admitted to the internal medicine or
orthopedic department at a university hospital were screened
for eligibility. All used at least one medication before admis-
sion, 31 individuals were excluded because they had home
healthcare, and eight individuals did not have a fully com-
pleted MARS-5 questionnaire, which left 261 individuals
who fulfilled all criteria and were included.

Table 1 show the characteristics of the participants. The
mean age was 84.0 years (SD 5.7), the majority were women

(64.4%), 60.2% lived alone, and 20.7% used dose-dispensed
medications. The average number of medications prescribed
per patient was 7.9 (SD 3.8). The most common chronic dis-
eases were hypertension (72.8%), atrial fibrillation (40.2%),
and heart failure (37.5%).

The mean MARS-5 score was 23.9 (SD 1.8), range 8-25,
with a distribution towards high scores with 46.0% scoring
25. The Cronbach’s alpha of the MARS-5 scale was 0.722.
The MARS-5 results are presented in Table 2.

Among the 261 participants, 227 (87.0%) were classi-
fied as adherent to their prescribed treatment according to
their results on MARS-5 (MARS-5 >23), while 34 (13.0%)
participants were classified as nonadherent. As shown in
Table 1, the groups were comparable at baseline, except that
nonadherent participants were more likely to have cognitive
impairment (p = 0.035) and depression (p = 0.023).

The multivariable logistic regression analysis showed that
patients with cognitive impairment had a 0.4 lower odds
(odds ratio = 0.40, 95% confidence interval 0.18-0.90, p =
0.027) to adhere to their long-term medications than patients
without cognitive impairment (Table 3). Depression was
associated with a 0.29 lower odds (odds ratio = 0.29, 95%
confidence interval 0.10-0.87, p = 0.028) of being adherent
compared with people without depression. No significant
associations were shown between self-reported medication
adherence and age (p = 0.833), female sex (p = 0.243), liv-
ing status (p = 0.726), use of dose-dispensed medications (p
= 0.906), number of medications used (p = 0.554), or with
other chronic diseases adjusted for in the analysis (Table 3).

4 Discussion

In this study, most people aged 75 years and older rated
themselves as adherent to their prescribed treatment, with
87% classified as adherent to their medications as assessed
with MARS-5. After adjusting for various factors, only
cognitive impairment and depression were independently
associated with self-reported medication adherence
according to MARS-5 in this population.

The adherence level in the present study is in line with
results shown in previous studies using MARS-5 to study
the implementation phase [28, 29, 31-33]. These stud-
ies focused on geriatric individuals and/or subjects with
ischemic stroke or inflammatory bowel disease who were
living at home. The reported adherence level often varies
with the population studied, the time at which the assess-
ment is performed, or which methods are used to assess
adherence [9, 34-37]. As has been shown in previous stud-
ies, the repartition of MARS-5 answers was skewed [28,
29, 31, 33], suggesting that a recall bias or response bias
cannot be ruled out.
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Table 1 Baseline characteristics
of the total population and a
comparison of adherent versus

nonadherent participants

Total popula-  Adherent Nonadherent P-value
tion n = 261 n=227 n=734
Patient characteristics
Age, years, mean (SD) 84.0 (5.7) 84.1 (5.6) 83.8 (6.0) 0.776
Female sex, n (%) 168 (64.4) 148 (65.2) 20 (58.8) 0.469
Living alone, n (%) 157 (60.2) 136 (59.9) 21 (61.8) 0.837
Medications
Number of medications, mean (SD) 7.9 (3.8) 8.0 (3.7) 7.9 (4.0) 0.887
Use of dose-dispensed medications, n (%) 54 (20.7) 47 (20.7) 7 (20.6) 0.988
Comorbidities, n (%)
Cognitive impairment 82 (31.4) 66 (29.1) 16 (47.1) 0.035
Depression 24 (9.2) 17 (7.5) 7 (20.6) 0.023
Heart failure 98 (37.5) 89 (39.2) 9 (26.5) 0.153
Hypertension 190 (72.8) 162 (71.4) 28 (82.4) 0.179
Atrial fibrillation 105 (40.2) 93 (41.0) 12 (35.3) 0.529
Ischemic heart disease 93 (35.6) 93 (36.6) 10 (29.4) 0.417
Myocardial infarction, past 54 (20.7) 46 (20.3) 8 (23.5) 0.661
Diabetes mellitus 71 (27.2) 60 (26.4) 11 (32.4) 0.469
Stroke, past 49 (18.8) 43 (18.9) 6 (17.6) 0.857
COPD 36 (13.8) 32 (14.1) 4(11.8) 1.000
Cancer, past or present 93 (35.6) 82 (36.1) 11 (32.4) 0.669

Bold P-values indicate statistically significant differences between the adherent and nonadherent groups

COPD chronic obstructive pulmonary disease, SD standard deviation

Table2 Overview of MARS-5 scores and its individual items

MARS-5 questions

Mean + SD Always = 1,n (%) Often =2, n (%) Sometimes Rarely =4,n (%) Never =35, n (%)

=3,n(%)
Item 1: “I forget to take my medicines” 45+0.6 0 (0) 1(0.4) 17 (6.5) 93 (35.6) 150 (57.5)
Item 2: “I alter the dose of my medi- 4.8 + 1(0.4) 1(0.4) 934 23 (8.8) 227 (87.0)
cines”
Item 3: “I stop taking my medicines for 4.9 + 0.4 1(0.4) 0 (0) 6(2.3) 14 (5.4) 240 (92.0)
a while”
Item 4: “I decide to skip a dose” 49+0.5 1(0.4) 0(0) 6(2.3) 21 (8.0) 233 (89.3)
Item 5: “I take less than instructed” 48 +0.5 1(0.4) 2(0.8) 5(1.9) 25 (9.6) 228 (87.4)

MARS Medication Adherence Report Scale, SD standard deviation

The only significant associations between self-reported
adherence and the included variables in the performed mul-
tivariable regression analysis were depression and cognitive
impairment. Depression has been shown in meta-analyses
to be associated with poorer adherence compared to non-
depressed people [38, 39]. In addition to depression, pre-
vious studies on older people have found various factors
related to self-reported adherence, for example, polyphar-
macy, younger age, male sex, perceived medication regi-
men as being complicated, handling problems, perceived
side effects, costs, large caregiver burden, impaired hearing,
beliefs about medications, and concerns about the medica-
tion [6, 9, 14, 33, 40, 41]. In addition to different settings and
populations being studied, some of these studies combine
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different methods for assessing medication adherence, while
others apply one method, as in the present study. It has been
suggested that a combination of different methods to assess
medication adherence may give more accurate results [42].
For example, in Norberg et al., self-reported adherence with
MARS-5 was compared with more objective pharmacy refill
adherence based on data from the Swedish Prescribed Drug
Register, showing that 20% of the participants who were
adherent according to MARS-5 were nonadherent according
to the Swedish Prescribed Drug Register [33]. This study
also showed that women had a higher odds of being classi-
fied as adherent than men as assessed with MARS-5, while
men and younger age were associated with a higher odds of
being adherent when assessed with the Swedish Prescribed
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Table3 Adjusted ORs of self-reported medication adherence as

assessed with MARS-5

Adjusted OR (95% CI)* P-value

Patient characteristics
Age, years 0.991 (0.914-1.075) 0.833
Female sex 1.638 (0.716-3.748) 0.243
Living alone 0.855 (0.357-2.050) 0.726
Medications
Number of medications 1.037 (0.920-1.168) 0.554
Use of dose-dispensed medica- 1.069 (0.350-3.270) 0.906

tions
Comorbidities
Cognitive impairment 0.404 (0.181-0.903) 0.027
Depression 0.291 (0.097-0.873) 0.028
Heart failure 1.700 (0.677-4.268) 0.259
Hypertension 0.472 (0.168-1.332) 0.156
Atrial fibrillation 1.123 (0.467-2.701) 0.795
Ischemic heart disease 2.722 (0.575-12.876)  0.207
Myocardial infarction, past 0.311 (0.058-1.671) 0.173
Diabetes mellitus 0.824 (0.351-1.937) 0.658
Stroke, past 0.899 (0.309-2.618) 0.845

COPD
Cancer, past or present

0.986 (0.292-3.331) 0.981
1.019 (0.442-2.346) 0.965

CI confidence interval, COPD chronic obstructive pulmonary disease,
MARS Medication Adherence Report Scale, OR odds ratio

?Adjusted ORs by multivariable logistic regression analysis adjusted
for all other variables (values of p < 0.05 shown in bold text)

Drug Register. The results of the present study indicate that
our sample does not have the power to show statistically sig-
nificant relationships. Future studies would preferably com-
bine self-reported measures with more objective measures.

We hypothesized that cognitive impairment would be a
factor most likely to be significantly associated with adher-
ence, as reported in several studies [13, 43—47]. An impor-
tant aspect is that we used the four-item version of Got-
tfries’ cognitive scale to assess the participants’ cognitive
states instead of using, for example, an established diagno-
sis of major neurocognitive disorder. The four-item version
of Gottfries’ cognitive scale has a sensitivity of 97.8 and a
specificity of 92.5, as applied in this study, when allowing
one incorrect answer out of four to be classified as cogni-
tively intact [19]. In the present study, Gottfries’ cognitive
scale was applied when the participants were hospitalized
and therefore in an acute stage of disease, and it is possi-
ble that some participants in the subgroup with cognitive
impairment may have received a worse rating at this time
than they would have received if they had taken the test
in their home environments, at a time when they were in
stable health and not affected by pain or other concerns
regarding the current admission.

In a review of systematic reviews, Kardas et al. showed
that a vast number of determinants are probably involved
in the medication adherence process [16]. The present
study only included a few factors, and these are not enough
to explain the complexity of adherence. Nevertheless, our
results are by-and-large in line with the published litera-
ture and can contribute with an updated picture of how
older people, living at home and admitted to hospital, per-
ceive their own adherence.

The present study has several limitations. First, the
study had a limited number of participants and only indi-
viduals aged >75 years were included, which reduces the
study’s generalizability. Second, MARS-5, the only tool
used to evaluate self-reported medication adherence, may
not be enough to provide an accurate picture of all aspects
of the participants’ adherence. A combination of various
assessment methods may be more accurate for assess-
ing medication adherence. Third, we cannot rule out that
recall bias and response bias were present when partici-
pants answered the MARS-5 questionnaire. Recall bias
might especially be a problem for participants who were
classified with cognitive impairment as assessed with the
Gottfries’ cognitive scale; even so, it was important to
include these participants in order to take account of the
perceptions of this subgroup. Fourth, the participants were
asked to answer the MARS-5 questionnaire with regard to
their total medication list, not specific medications. In this
study, an assumption was made that the participants were
equally adherent to all their medications during implemen-
tation; however, adherence can differ between different
long-term medications in some individuals [48]. Fifth, we
had no data regarding the degree of depression in diag-
nosed individuals, which has been found to be positively
correlated with poorer medication adherence [49]. Sixth,
the study included only a limited number of factors that
may be associated with medication adherence.

5 Conclusions

Among individuals aged >75 years who are admitted to
hospital, the majority rated themselves as adherent to their
prescribed medications as assessed with MARS-5. Future
studies would benefit from adding more possible explana-
tory factors and to combine a more objective measurement
of medication adherence in addition to a self-reported
assessment.
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