CRIMSON PUBLISHERS

Wings to the Research
ISSN: 2577-2007

COJ Nursing & Healthcare

Research Article

How is Care Complexity Associated with
Medication Confidence and Adherence? An

Analysis of the SAFE-PHASE Study in Singapore

Ying Guo'?*, Heather Whitson'?, Truls @stbye!?, Alison Luciano? and Rahul Malhotra*®

1Duke-NUS Medical School, Singapore

ZCenter for Study of Aging and Human Development, USA

3Department of Community and Family Medicine, USA

“Centre for Ageing Research and Education, Singapore

*Health Services and Systems Research, Singapore

*Corresponding author: Ying Guo, Duke-NUS Medical School, Singapore
Submission: B July 23, 2018; Published: & August 27,2018

Abstract

As the number of patients with high morbidity and medication burden increases, it is important to understand care patterns and patient behaviors
in complex populations. Few studies on confidence and medication adherence have been conducted among older East Asian populations [1-4]. The aim
of this study was to investigate whether older adults who demonstrate care complexity (multiple providers or outpatient healthcare visits) express
varying levels of confidence in medication use and non-adherence. Participants of a nationally representative survey of older Singaporeans were selected
for analysis (N=1302). Associations of interest were assessed using logistic regression, controlling for age, gender, ethnicity [5], education, medications
and comorbidities. Compared to participants who had no visits to a provider in the past 3 months, participants with one visit to a single provider
(OR=3.05, 95% CI 1.81 - 5.14), two visits -each to a different provider (OR=2.49, 95% CI 1.34 - 4.65) and multiple visits or providers (OR=2.51, 95%
CI 1.62 - 5.03) expressed lower confidence in medication use [6]. There was no association between care complexity and medication non-adherence.
Among older Singaporeans, high care complexity was associated with lower confidence in medication use, but not to medication non-adherence.
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Introduction

Older adults, and especially those with multiple chronic
conditions, often see several providers and access outpatient care
frequently, yet coordination between these points of care remains
inadequate [7]. Complexity of healthcare, most often seen in the
elderly, can be a risk factor for lack of confidence about medication
recommendations, or relate to non-adherence to medication
regimens [1-10]. Medication adherence (also called compliance)-
the extent to which patients take medication as prescribed by their
healthcare provider-is a shared responsibility between patient
and physician [1-3]. Approximately 50% of older adults (age >65)
in the United States do not adhere to at least one of their chronic
medications [2]. It is therefore important to identify barriers to
medication adherence, which has become a growing problem,
often overlooked in the busy primary care setting. According to
Singapore’s Ministry of Health, Singapore has a life expectancy
which has increased by 10years over the last 3 decades: from 72
years in 1980 to 82 years in 2010. By 2030, a fifth of Singaporeans

will be 65years and older. As an influx of elderly persons enter the
health system each year, so will the rising cost of disability and
morbidity burden. Few studies on medication adherence have been
conducted on East Asian populations [4].

Non-adherence is a phenomenon determined by a complex
set of issues including physician-patient communication, cognitive
decline, and the cost of medication. Interventions aimed at
increasing adherence have focused on these factors [5]. However,
these interventions often assume that the problem lies in a deficit
of information and thus, correction of such deficit will change
behaviors [3,5]. The possibility remains that patients may choose
to be non-adherent, or lack resources to be adherent, despite
receiving correct information [3,6]. According to Pham et al. [3],
non-adherence may not simply be a knowledge discrepancy, but
can involve feelings, reactions to the physician, cost, availability,
and competing medical belief systems.
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Previous work has shown that discrepancies in medication
adherence are more common in older people and those who
have polypharmacy, multiple chronic conditions, or multiple
providers [1,7]. Previous studies have shown that poor adherence
to medications puts patients at risk of adverse effects or toxicity,
increased hospital admissions, health care costs, worsening of
disease, deaths, and incorrect evaluation of the effectiveness of a
therapeutic regimen leading to overmedication [1-3]. Inorder to
facilitate better adherence and prevent medication-related adverse
outcomes, it is important to identify individuals at heightened risk
of non-adherence [8-11]. With increasing numbers of effective
self-administered treatments, there is imminent need for better
understanding and management of non-adherence [5].

This analysis is based on the premise that complexity in
health care use (characterized by multiple encounters with
different providers) may be a risk factor for lower confidence
about medication recommendations and relate to poor adherence
to medication. If patterns of healthcare service use were found
to be a risk factor for medication non-adherence, this could
provide a feasible means of targeting patients who may benefit
from interventions, such as patient/caregiver education or case
management, to bolster adherence. Healthcare service patterns are
easily detected in administrative data, and electronic health records
can be used to “flag” patients with certain utilization patterns,
which could facilitate detection of patients at risk. Thus, the aim of
this study was to investigate whether seniors who have high care
complexity express lower levels of confidence in medication use
and are at high risk of non-adherence.

Materials and Methods

This study was a secondary analysis of cross-sectional data
collected in Wave 3 of the Panel on Health and Ageing of Singaporean
Elderly (PHASE), a nationally representative longitudinal survey of
community-dwelling older adults in Singapore. The researchers
obtained written informed consent from older persons or their
proxy, if applicable, and used a structured questionnaire for data
collection.

Survey Sampling Procedure

Wave 1 of PHASE, conducted in 2009, included community-
dwelling older adults (>60 years). A random sample of 8400 older
adults, with a target sample size of 5000, stratified by gender,
ethnic group and 5-year age groups based on the 2007 population
distribution was drawn from the national database of dwellings [12].
Adults aged >75 years, and Malays and Indians were oversampled
by a factor of two to ensure sufficient numbers in these groups for
analysis (i.e. for more precise point estimates) [12].

A total of 4990 older adults or their proxies (if the older
adult was unable to respond due to health reasons; n=458) were
interviewed for Wave 1 in person at their residence, yielding a
response rate of 69% [12]. A total of 3103 participants (62%)
were successfully re-interviewed for Wave 2 (conducted in 2011).
And, a total of 1572 participants were successfully re-interviewed
for Wave 3 (conducted in 2015). For this analysis, self-reported

data collected in Wave 3 of PHASE (also known as SAFE-PHASE)
from 1302 older adults who reported taking regular prescription
medications, was used.

Outpatient Care Complexity Factors

The primary predictors of interest to characterize the
complexity of outpatient healthcare service use were

A.  Thenumber of outpatient health care providers consulted
in the last 3 months and

B. The number of outpatient visits to a provider in the last
3 months.

This information was determined from survey responses.
A composite “care complexity” variable capturing number of
providers and number of visits was used to account for the overlap
between the two indicators of complexity. The care complexity
variable was collapsed into four categories: no visits to a provider
in the past 3months, one visit to a single provider, two visits - each
to a different provider, and multiple visits or providers.

Medication Confidence and Adherence

The outcomes of interest were confidence in taking prescription
with
medication use was assessed with the question “How confident
do you feel that you are able to take your prescribed medications
correctly?” Possible responses ranged on a Likert scale from 1-
Extremely Confident, 2-Quite a bit, 3-Somewhat, 4-A little bit, to 5-
Not atall. Medication adherence was assessed with the question “At

medications and medication adherence. Confidence

times do you (subject) forget to take your (subject’s) prescription
medications?” Possible responses included Yes or No. In statistical
models, decreased confidence was coded “not at all”, “a little bit”,

» o«

“somewhat”, “quite a bit” confident versus “extremely confident”,
while medication adherence was coded 0 times missed taking

medication versus 1+.

Possible Confounders

Demographic variables included age, sex, ethnicity (Indian/
Chinese/Malay/Other), and education (No formal education/
Primary/Secondary and above), and number of prescription
medications. Participants were also asked if they had ever been
diagnosed by a medical professional with the following conditions:
Coronary Artery Disease, Cancer, Hypertension, Diabetes, Chronic
respiratory failure, Cerebrovascular Disease, Digestive illness,
Renal/kidney or Urinary tract ailments, Arthritis, Chronic back
pain, Osteoporosis, Fractures, Cataracts, and Glaucoma, or others.

Statistical Analysis

To summarize participant characteristics, continuous variables
were reported as means and standard deviations and categorical
variables were expressed as counts and percentages. Logistic
regression analyses quantified associations between the four-
category composite “Care complexity” variable and the two self-
reported medication use outcomes described above: medication
confidence and adherence. Relationships between the key
predictor and outcome variables are summarized as odds ratios
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in unadjusted logistic regression models and fully adjusted logistic
regression models. Adjusted models accounted for differences in
age, sex, ethnicity, education, number of medications and number
of chronic conditions. A two-tailed P-value of <0.05 was considered
statistically significant. Data were analyzed using Stata 14 SE (Table
1).

Result

This study was a secondary analysis based on a study sample
of 1302 older Singaporeans PHASE Wave 3 participants. Table 1

summarizes the demographics, health status, and medication use
of study participants. The mean age of participants in the analytic
sample was 71 years, with 40% being male. The average number
of chronic conditions was 3. A total of 383 participants (24%)
reported feeling less than “extremely confident” when asked “how
confident do you feel that you are able to take your prescribed
medications correctly?” while 309 participants (24%) answered
“yes” when asked “At times do you (subject) forget to take your
(subject’s) prescription medications?”

Table 1: Demographics characteristics, health status, and medication use*.

Mean+SD
Demographic Characteristics Total N
N (%)
Age (years), mean +/-SD 71.2+7.2 1302
Sex
Female 784(60.2%)
Male 518(39.8%)
Ethnicity
Indian 124(9.5%)
Chinese 953(73.2%)
Malay 209(16.1%)
Other 16(1.2%)
Education
No formal Education 477(36.6%)
Primary 453(34.8%)
At least Secondary 371(28.5%)
# of Prescription medications, Mean +/- SD 3.0£1.6 1229
Confidence with taking medications correctly*
Extremely 784(60.2%)
Quite a bit, Somewhat, A little bit, Not at all 383(29.4%)
Don’t Know or Missing 135(10.4%)
Adherence to Medications*
Yes, forget at times 309(23.7%)
No, do not forget 993(76.3%)
# of Chronic Conditions, Mean +/-SD 3.3+1.8 1302
Number of Visits to provider** (0,1,2,3,4,5+), Mean +/- SD 1.5+1.2 1295
Number of Providers seen** (0,1,2,3,4,5+), Mean +/-SD 1.3+1.0 1297

health status and medication use based on self-reported responses to PHASE Wave 3 survey

**In last 3 months

In a cross tabulation of number of providers (private general
practitioner or a doctor in a public or private hospital or a polyclinic)

problem they were facing, 746(48%) participants had one visit
to a single provider, 193 (12%) had two visits-each to a different

to healthcare visits seen in the last three months for a health provider, and 509(33%) had multiple visits to different providers.
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And, 308(20%) reported having no providers and no visits. It
was uncommon for participants to report seeing more than three
providers or have more than three visits within three months, but
some participants reported 5 or more visits or different providers
in this timeframe.

Table 2 shows the unadjusted and adjusted estimated odds
ratios between the primary combined predictor variable, number

of provider and visits, and self-reported confidence in taking
medication. Compared to having no provider visits in the past 3
months, having one visit to a single provider (OR=3.05,95% CI 1.81
- 5.14), two visits-each to a different provider (OR=2.49, 95% CI
1.34-4.65) and multiple visits or providers (OR=2.51, 95% CI 1.62-
5.03), were associated with lower confidence in medication use
after adjustment.

Table 2: Relationship between care complexity (number of providers or visits) and low confidence in taking medication.

Unadjusted Odds Ratio (95% CI)

Adjusted Odds Ratio (95% CI)

Model I; N =1,161*

Model 2; N =1,160*

Care Complexity (Number of providers + visits)**

No providers and visits

1 visit to single provider

2.39(1.52 t0 3.75)

3.05(1.81to 5.14)

2 visits, each to different

1.68(0.98 to 2.88)

2.49(1.34 to 4.65)

provider

Multiple visits or providers

Age

Sex

Female

Male

Ethnicity

Chinese

Malay

Indian

Other

Education

No formal education

Primary

Secondary+

# of Conditions

# of Medications

2.01(1.23 t0 3.29)

2.51(1.62 t0 5.03)

1.06(1.03 to 1.08)

0.55(0.41 to 0.76)

0.81(0.54 to 1.21)
0.94(0.57 to 1.55)

1.26(0.31 to0 5.11)

0.77(0.55 to 1.07)
0.31(0.20 to 0.46)

0.85(0.77 to 0.94)

1.10(0.99 to 1.23)

*N after case wise deletion of participants with missing data from one or more variables

**in last 3 months

Table 3: Relationship between care complexity (number of providers or visits) and self-reported medication non-

adherence.

Unadjusted Odds Ratio (95% CI)

Adjusted Odds Ratio (95% CI)

Model I; N =1,293*

Model 2; N = 1,292*

Care Complexity (Number of providers + visits)**

No providers and visits

1 visit to single provider

0.77(0.52 to 1.14)

0.79(0.52 to 1.20)

2 visits, each to different

0.75(0.46 to 1.22)

0.70(0.41 to 1.20)

provider
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Multiple visits or providers

Age

Sex

Female

Male

Ethnicity

Chinese

Malay

Indian

Other

Education

No formal education

Primary

Secondary+

# of Conditions

# of Medications

0.75(0.47 to 1.20)
1.01(0.99 to 1.03)

0.87(0.64 to 1.17)

1.19(0.81 to 1.75)
1.49(0.95 to 2.33)
1.53(0.46 to 5.11)

0.80(0.52 to 1.24)

1.12(0.80 to 1.58)
0.87(0.59 to 1.28)
1.09(1.00 to 1.19)
1.06(0.95 to 1.17)

*N after case wise deletion of participants with missing data from one or more variables

**in last 3 months

Table 3 shows the unadjusted and adjusted estimated odds
ratios between the combined predictor variable, number of
providers and visits, and non-adherence to taking medication.
Compared to having no provider visits in the past 3 months, having
one visit to a single provider (OR=0.79, 95% CI 0.52-1.20), two
visits - each to a different provider (OR=0.70, 95% CI 0.41-1.20),
and having multiple visits or providers (OR=0.75, 95% CI 0.47-
1.20), were not significantly associated with non-adherence.

Discussion

In this secondary analysis of a nationally representative survey
of older Singaporeans, having high healthcare complexity was
associated with lower confidence in medication use, but not with
non-adherence to medications.

Some studies have acknowledged the role of self-efficacy or
self-confidence in mediating self-reported medication adherence
in various HIV or HCV patient populations [10,11]. One study
conducted on older Korean patients showed that depression
and self-efficacy (or self-confidence) were significant predictors
of medication adherence in older patients with hypertension [12].
Although some studies have looked at theoretical models of self-
efficacy in the mechanisms of health behaviors change, no known
studies have investigated the relationship between care complexity
and self-reported confidence in older populations with multiple
chronic conditions [13].

There may be many reasons for the lack of association
between care complexity and non-adherence in the current study.
Most studies published on non-adherence and care complexity
largely focus on cardiometabolic conditions such as hypertension,
hyperlipidemia, and diabetes. Patients who had increased number
of providers had increased number of conditions and increased

inpatient admissions [1]. Bedell et al. [10] showed that the majority
of patients who failed to take their prescription medication had
concerns that focused on the problems of having multiple physicians
involved in their care. Using regression models, they found a trend
toward medical non-adherence when another physician other
than the primary physician was participating in patient care [10].
However, it is important to note that prescription drug therapy
is the mainstay treatment for many chronic cardiometabolic
conditions [1,10]. In these studies, there was a nonsignificant trend
toward increasing discrepancy when the managing physician was a
cardiologist rather than an internist [10].

For our study, our participant sample selection was not limited
to those with cardiometabolic conditions. We sampled a population
with varying degrees of chronic illnesses and morbidity. Patients
with significant morbidity burden, whether cardiometabolic in
origin or not, often receive referrals to many different specialists
or may seek multiple providers to help with their symptoms and
concerns. However, elders’ adherence to prescription drugs is also
complex and may depend on many medical, personal, and economic
factors working synergistically.

Some limitations from our study may further explain why we
did not find an association between care complexity and non-
adherence. For one, outcome measures were self-reported and
may not accurately depict actual medication use behavior, as
self-reporting is known to overestimate patient adherence [14].
Second, as adherence in this study was assessed by a dichotomized
response to a single survey question, this is subject to recall bias
and may be a threat to internal validity. However, previous work
has suggested that perfect adherence may be an infeasible goal in
people with significant morbidity [15-18].
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This study is an initial analysis of patient beliefs in their
medication use, But is not able to assess whether self-reported
confidence influences adherence to medication, nor the impact
on patient outcomes. Although, studies on medication adherence
have clearly documented the association between medication
misuse and adverse outcomes in both outpatient and inpatient
settings [3,7,11,19]. Future study is needed to determine the
extent to which patients’ confidence in and compliance with
their medication use can be mitigated by novel care methods that
promote more coordinated, patient-centered care in patients with
multiple outpatient encounters.

Conclusion

The findings from this paper suggest that older patients with
multiple providers and visits to providers may be reporting lower
confidence about taking their medication; thus older Singaporeans
with higher complexity of care may feel uncertain about aspects of
medication use. If so, this may suggest an unmet need for education
or case management resources to help these individuals. Based on
this study, we did not find evidence that adherence was associated
with complexity of care. Although older Singaporeans may be less
confident with their use of medications, they may still be reporting
adherence or compliance to their medications. Thus, providers
may consider probing deeper when verifying adherence with
their elderly patients since their lack of self-assurance seems to be
discrepant with their self-reported actions of adherence. Although
the available data do not reveal why some patients felt lower
confidence in their ability to take medications correctly, the results
indicate that future study to explore this question is warranted.
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