Patient Preference and Adherence Dove

Role of Health Literacy, Social Support,
Patient-Physician Relationship, and Health-Related
Quality of Life in Predicting Medication
Adherence in Cardiovascular Diseases in Oman

Huda Al-Noumani@®', Omar Al Omari?, Zakariya Al-Naamani?

' Adult Health and Critical Care Department, College of Nursing, Sultan Qaboos University, Muscat, Oman; 2Fundamental and Administration
Department, College of Nursing, Sultan Qaboos University, Muscat, Oman; *Armed Forces Medical Services, Ministry of Defense, Muscat, Oman

Correspondence: Huda Al-Noumani, Adult Health and Critical Care Department, College of Nursing, Sultan Qaboos University, PO.Box 66, PC. 123,
Alkhoud, Muscat, Oman, Tel +968 2414 5400, Fax +968 244| 3536, Email hudasn@squ.edu.om

Purpose: Cardiovascular diseases (CVDs) remain a global health threat, and medication adherence remains low. Medication
adherence is a complex phenomenon and is affected by many factors that require investigation. Oman has limited literature examining
medication adherence and influencing factors among patients with CVDs. This study examined the influence of health literacy, social
support, the patient-physician relationship, and health-related quality of life on medication adherence among patients with cardiovas-
cular diseases.

Patients and Methods: This cross-sectional study used a correlation design. The study included 360 participants with CVDs.
Descriptive statistics, independent #-test, one-way ANOVA, and multiple regression analysis were utilized for data analyses.
Results: Findings revealed that higher social support (B=0.117; p=0.033), good patient-physician relationship (B=0.124; p < 0.01),
better mental health (B=0.045; p < 0.01), more bodily pain (B=0.030; p < 0.01), and unemployment (B=1.297; p < 0.01) were
predictors of higher adherence. High school education and above predicted lower medication adherence (B= —1.255; p= 0.019), while
health literacy was not a significant predictor of medication adherence (B= 0.061; p= 0.289).

Conclusion: To improve medication adherence, healthcare providers and researchers should consider improving patients’ social
support, mental health, and the patient-physician relationship. In addition, patients’ socioeconomic status should always be considered
and examined as an influencing factor of medication adherence.
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Introduction
Cardiovascular diseases (CVDs) are considered one of the leading causes of death globally, taking approximately
18.6 million lives in 2019." In Oman, the burden of CVDs is relatively high and, on the rise, mainly due to the rapid
socioeconomic development and unhealthy lifestyle, accounting for 33% of all total death.” Although pharmacological
interventions can significantly decrease CVDs morbidity and mortality rate, adherence to the prescribed medications
remains a remarkable problem that causes deterioration in patients’ condition and health outcomes.®> For example,
a recent systematic review found that 45% of hypertensive patients in Asia have not adhered to their prescribed
medications.* Similarly, in Oman, medication non-adherence is also high, and 64.5% of patients have either low or
medium adherence.’

Medication adherence means the extent to which the individual behaves about taking the prescribed medications upon
the agreed amount, frequency, and time from their healthcare providers.*” However, adherence to prescribed cardiac
medications is a multifactorial phenomenon. Based on the World Health Organization (WHO) multidimensional

adherence model, non-adherence influencing factors can be classified into five main categories, including (1) social/
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economic related-factors (eg, poor health literacy, low level of education, unemployment, and limited social support), (2)
patient related-factors in terms of their knowledge, resources, behaviors, and beliefs about the importance of taking
prescribed medications, (3) Condition/therapy-related factors, concerning the burden of long-term condition, lifelong
therapy with multiple daily doses and associated side effects, and (4 and 5) healthcare team-and system-related factors,
including inadequate patient-staff relationship and communication, which can negatively impact taking prescribed
medications.® In addition, several studies highlighted that those domains of health-related quality of life (HRQoL)
associated with physical and psychosocial functioning could impact individuals taking their prescribed medications.’'
Although these factors might influence medication adherence, the evidence is still not conclusive and inconsistent, and
further research is required to confirm the relationship among these factors.'' Utilizing a well-designed model developed
by WHO can help examine various influencing factors to medication non-adherence.

Thus, for several reasons, further insights into the multi-factors that influence medication adherence are vital,
especially in developing countries. First, obtaining such information can help identify contributing factors from patients’
perspectives concerning their socio-cultural and healthcare services status. Second, the data can guide eliminating
potential risks of medication non-adherence by developing appropriate strategies tailored to patients’ needs. This
study, therefore, aims to determine the impact of various influencing factors concerning health literacy, social support,
the patient-physician relationship, and HRQoL domains on medication adherence among Omani patients with CVD.

Materials and Methods
Study Design and Sample

This study is cross-sectional, using a descriptive correlational design. Eligibility criteria were Omani aged 18 years and
above, speaking Arabic or English, had been diagnosed with at least one of the following CVDs (ie, HTN, IHD, HF), and
taking one or more medication(s) for a minimum of one year. Cognitive impairment, acute illnesses, and refusal to
participate were set as criteria for exclusion from participation. A non-probability convenience sampling was used.

Sample Size

The sample size was calculated based on the most sophisticated statistics, the multiple linear regression. The number of
variables included in the current study was calculated to estimate the sample size, which is 13 variables (Table 1). As
a rule of thumb, we counted 20 participants for each variable plus 50.'> However, to account for possible missing data,
we added 50 participants. Accordingly, the needed sample size will be a total of 360 participants.

Procedure

The institutional ethical approval for this study was obtained from the Research and Ethical Review and Approval
Committee at the Ministry of Health (MOH/DGPS/CSR/PROPOSAL APPROVED/19/2019). Data were screened,
collected, and entered by trained research nurse assistants (RAs). After getting permission from the primary health
center’s administration, the RAs screened the medical records to identify the eligible participants. Then with the support
of nurses working in the study setting, RAs approached participants, explained the study details, and consented to
participate using a written consent form. Participants were requested to complete the self-administered questionnaire that
took 15-30 minutes. Confidentiality of information and voluntary participation was ensured and explained to participants
before the study commencement. Participants were also informed about their right to withdraw at any time during the
study without any harm.

Measures

The Brief Health Literacy Screening Tool (BRIEF) measured the participants’ health literacy.'> The BRIEF tool
consisted of four items; items 1, 2, and 3 were rated on a 5-point Likert scale (1=always - 5=never). Item 4 was rated
on a Likert scale of 1=not at all, 2=little bit, 3=somewhat, 4=quite a bit, and S=extremely. The final BRIEF score is the
sum of the four non-weighted items that ranged from 4 to 20, with a higher score indicating higher health literacy.
A Cronbach’s alpha of 0.680 was reported.'® In this study, Cronbach’s alpha was reported as 0.53.
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The Multidimensional Scale of Perceived Social Support (MSPSS) was used to measure social support.'* MSPSS
consists of 12 items, and its responses are rated on a 7-point Likert scale (1=very strongly disagree to 7=very strongly
agree), with possible total scores ranging between 12 and 84. A higher score represents higher social support 14. This
scale has been widely used in different cultures, and a Cronbach’s alpha of 0.75 was reported for the Arabic
population.'>' In this study, the Cronbach’s alpha of the MSPSS was 0.86.

We used the Patient-Doctor Relationship Questionnaire (PDRQ-9) to measure the patient-physician relationship. The
PDRQ-9 contains nine items that quantify the therapeutic dimensions of the patient-doctor relationship and is scored
using a 5-point Likert scale (1= not at all appropriate to 5=totally appropriate). Possible total scores ranged from 9 to 45,
with higher scores representing a more favorable patient-doctor relationship (Van Der Feltz-Cornelis et al, 2004). Good
internal consistency was reported among cancer patients with a Cronbach’s alpha of 0.95.'”'® The Cronbach’s alpha of
the PDRQ-9 in this study was 0.93.

The HRQoL was assessed using SF —20, which contains six dimensions, three related to functioning (physical, role, and
social) and three related to well-being (mental health, health perception, and bodily pain).'” The 20 items of the SF-20 are
distributed across the following six dimensions: physical functioning (6 items), role functioning (2 items), social functioning
(1 item), mental health (5 items), overall general health perception (1 item), current health perception (4 items), and bodily
pain over the last four week (1 item). All scores were transformed linearly to 0-100 scales after the negatively scored items
were reversed. Higher scores represent better functioning and well-being, except for pain, where higher scores reflect more
pain. In this study, Cronbach’s alpha of the SF-20 was 0.72.

Outcome Variable
The Adherence in Chronic Disease Scale (ACDS) was used to assess medication adherence.”® The ACDS consists of
seven questions with five possible responses scored on a Likert scale of 0 to 4 with a possible total score of 28. Questions
1-5 determined patient behavior related to adherence, and questions 6 and 7 assessed the indirect effects of adherence.
This scale was reported to have good reliability and internal consistency with a Cronbach’s alpha of 0.74. In this study,
the ACDS Cronbach’s alpha was 0.78.

The SF-20, PDRQ-9, ACDS, and BRIEF standardized English questionnaires were translated into Arabic Using the
World Health Organization’s translation guidelines.”’ Permission to use and translate the tools was obtained from their
authors.

Statistical Analysis

Before statistical analysis, data were tested for normal distribution. Multiple linear regression assumptions of normality,
variance, and homogeneity were tested. Assumptions of all other inferential statistical analysis were met and not violated.
The sample was described using frequencies for categorical data and mean and standard deviation for continuous data.
The continuous outcome variable was compared with categorical variables using independent #-test or one-way ANOVA
tests. Correlations were tested using the Pearson correlation to test the relationships between the study variables stated in
Table 1 and the dependent variable of medication adherence. Variables detected to be significant correlates with
adherence in the bivariate and variables commonly described in the literature as predictors of medication adherence
were then regressed on medication adherence. All estimates were standardized except for those of model constants. The
significance level was set at p < 0.05. Analysis was done using IBM SPSS Statistics version 23.0 (IBM Corp. Released
2017. IBM SPSS Statistics for Windows, Version 25.0. Armonk, NY: IBM Corp.)

Results
A total of 360 participants were included in the study, with a mean age of about 60. The majority were male (51.7%), had
no/low education (73.3%), were married (77.2%), and were unemployed (59.4%). Participants reported an average of 10
years of illness duration and took four medications twice daily on average (Table 1).

When bivariate analysis between the study variables included in Table 1 and medication adherence, the analyses
showed that medication adherence was significantly correlated with age (p=0.028), employment status (p < 0.01), an
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education level (p < 0.01), PDRQ-9 (p < 0.01), MSPSS (p < 0.01), mental health (p < 0.01), and bodily pain (p < 0.01)

(Table 2).

All significant variables in the bivariate analyses (Table 2) and variables found significantly correlate with medication
adherence in the literature (ie, health literacy (BRIEF) were included in the regression model to examine the independent
predictors of medication adherence. The multivariate linear regression model showed that the patient-physician relation-
ship, social support, mental health, bodily pain, employment, and education level significantly predicted medication
adherence; these variables explained about 23% of the variation in medication adherence (R2=0.225, F(8349)=12.643;

Table | Sample Characteristics and Variables Descriptive Statistics

Variable N (%) Mean (SD)
Age (years) 59.8 (13.9)
Duration of disease (years) 9.8 (6.9)
Number of medications 38 (2.2)
Daily frequency of medications 1.9 (0.7)
Gender
Male 186 (51.7)
Female 174 (48.3)
Education status
No/low education 264 (73.3)
High school and above 90 (26.7)
Marital status
Single 20 (5.6)
Married 278 (77.2)
Divorced/widowed 62 (17.2)
Employment
Employed/retired 146 (40.6)
Unemployed 214 (59.4)
Health literacy (BRIEF) 11.4 (4.0)
Patient-physician relationship (PDRQ-9) 33.1 (7.3)
Social support (MSPSS) 327 (3.7)
Medication adherence (ACDS) 24.6 (3.7)
HRQoL
Physical health 69.8 (21.3)
Mental health 777 (12.6)
Current health perception 53.7 (10.2)
Overall health 54.3 (14.9)
Bodily Pain 70.3 (22.7)
Role functioning 79.6 (25.6)
Social functioning 64.6 (26.6)

Abbreviations: ACDS, Adherence in Chronic Disease Scale; BRIEF, Brief Health Literacy
Screening Tool; HRQolL, Health-related quality of life; MSPSS, Multidimensional Scale of
Perceived Social Support; PDRQ-9, Patient-Doctor Relationship Questionnaire; SD, standard

deviation.
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Table 2 Bivariate Relationship Between Medication Adherence and Study (n=360)

Variable r-value Mean (SD) p-value
Age (years)® 0.12 0.028¢
Duration of disease (years)® —0.03 0517
Number of medications® 0.06 0.254
Daily frequency of medications® —0.05 0.385
Health literacy (BRIEF)? 0.0l 0.874
Patient-physician relationship (PDRQ-9)* 0.29 <0.01¢
Social support (MSPSS)* 0.21 <0.01¢
HRQolL?
Physical health 0.02 0.742
Mental health 0.25 <0.01¢
Current health perception —-0.07 0.204
Overall health 0.06 0.268
Bodily Pain 0.16 <0.01 ¢
Role functioning —0.03 0.639
Social functioning 0.03 0.585
Gender® 0.066
Male 24.22 (4.08)
Female 24.95 (3.41)
Education status® <0.01¢
No/low education 24.96 (3.54)
High school and above 23.50 (4.23)
Marital status® 0.445
Single 24.05 (4.84)
Married 24.49 (3.74)
Divorced/widowed 25.08 (3.58)
Employment® <0.01¢
Employed/Retired 23.65 (4.04)
Unemployed 25.19 (3.47)

Notes: *Pearson Correlation. "Independent t-test. “One-way ANOVA. SSignificant at p-value <0.05.
Abbreviations: BRIEF, Brief Health Literacy Screening Tool; HRQoL, Health-related quality of life; MSPSS,
Multidimensional Scale of Perceived Social Support; PDRQ-9, Patient-Doctor Relationship Questionnaire; SD,
standard deviation.

p < 0.000). In specific, participants with higher social support (B=0.117; p=0.033), good patient-physician relationship
(B=0.124; p < 0.01), better mental health (B=0.045; p < 0.01), more bodily pain (B=0.030; p < 0.01), and unemployed
(B=1.297; p < 0.01) reported higher adherence. On the other hand, participants with high school education and above
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Table 3 Predictors of Medication Adherence Using Multiple Linear Regression®

Variable Unstandardized Standardized t Sig 95.0%
Coefficients Coefficients Confidence
B SE Beta Interval
(Constant) 8.829 2.103 4.199 0.000 4.693-12.965
Age 0.017 0.016 0.062 1.066 0.287 —0.014-0.048
Health literacy (BRIEF) 0.061 0.057 0.065 1.063 0.289 —0.052-0.173
Patient-physician relationship (PDRQ-9) 0.124 0.025 0.242 5.017 | <0.0lc 0.076-0.173
Bodily Pain 0.030 0.008 0.182 3.721 <0.01°¢ 0.014-0.046
Mental Health 0.045 0.015 0.152 2963 | <0.01° 0.015-0.075
Social support (MSPSS) 0.117 0.055 0.115 2.143 | 0.033° 0.010-0.225
Unemployed® 1.297 0.397 0.169 3264 | <0.01° 0.516-2.079
Education: High school and more® —1.255 0.532 —0.147 —-2.360 | 0.019° | —2.300 — —0.209

Notes: *This model used enter method. R%= 0.225. "Reference groups for unemployed and education were employed/retired and no/low education,
respectively. “Significant at p-value <0.05.

Abbreviations: B, unstandardized beta; SE, Standard error; BRIEF, Brief Health Literacy Screening Tool; MSPSS, Multidimensional Scale of Perceived
Social Support; PDRQ-9, Patient-Doctor Relationship Questionnaire.

reported lower medication adherence (B= —1.255; p=0.019). Health literacy was not a significant predictor of medication
adherence (B= 0.061; p= 0.289) (Table 3).

Discussion
The current study aimed to determine the impact of various influencing factors concerning health literacy, social support,
the patient-physician relationship, and HRQoL domains on medication adherence among Omani patients with CVD.

The average participants score on the adherence scale was 24.6 out of 28, reflecting a good score. In line with the
current study finding, a study was conducted in Jordan, which showed patients with hypertension have a good level of
adherence.”” However, a previous study conducted in Lebanon®® and Oman® showed that patients with chronic diseases
have a low level of adherence, which was supported by findings of a recent systematic review.* This variation in
adherence level among the literature suggests that the cultural and sociodemographic factors of the patients influence
adherence behavior. For example, in the current study, several factors, including patient-physician relationship, bodily
pain, mental health, and Social support, were significantly associated with medication adherence among patients
with CVD.

Some demographic variables like unemployment and education: high school and more were significant predictors of
adherence in the current study. We found that unemployment predicted better adherence while high education predicted
less adherence. However, most previous studies results were inconclusive or did not identify demographics as significant
predictors of adherence.”>** The possible explanation for the significant association in the current study is that
unemployed participants were not busy with their duties and could remember to take and refill their medication on
time. In Oman, unemployment does not affect adherence level because healthcare is free, and participants are not
expected to purchase medicine. On the other hand, participants who completed high school or more showed less
adherence which means that higher education does not necessarily mean high health literacy. These participants may
not correctly understand their chronic conditions and the necessity for their medications. Education on diseases’ nature
and medication action will improve and ensure patients” adherence for extended periods.*> Also, they might be busy with
their duties and work, which keeps them engaged from remembering to take medications on schedule. More qualitative
research is required to investigate the influence of employment and educational status on patients’ adherence behavior,
which could also vary in different populations and cultures.
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The patient-physician relationship was the first positive predictor for adherence in the current study; this is in line
with previous studies.’®>® A Lebanese study elaborated more on the nature of the relationship and stressed the
importance of therapeutic communication between patients and physicians. When the health care providers are sensitive
to patients’ needs; provide full instructions about the disease and medication, adherence will increase significantly.?®
Furthermore, involving the patients in the decision-making process could enhance the patient-physician relationship and,
consequently, adherence.?’*° Conversely, poor communication could lead to non-adherence®’ and several medication
errors.>? Therefore, more courses should be provided to health care providers to improve their communication and
capacity to deal with patients, which reflect positively on patients’ adherence and lead to unnecessary errors.

Social support is another positive significant predictor variable. Previous research reported similar findings.*> > The
explanation for the relationship between social support and health can be found in the work of Cohen and Wills*® and
Cohen,*” who provide two popular theories (1) the stress-buffering and (2) primary effect pathways. In this regard,
researchers distinguish between structural and functional social support.** Functional social support is more significant in
stressful conditions, and structural social support has been demonstrated to primarily impact health, enhancing
adherence.***® Structural social support operationally refers to living with someone like a spouse or friend. Functional
social support operationally refers to the assistance and motivation the individual receives from his/her social network.>*
In Oman’s context, family, friends, and significant others may reinforce the positive health messages that patients with
CVD receive, which may result in greater adherence to medication regimens and vice versa is true. That is, there is
a bidirectional relationship between both variables. Therefore, healthcare providers should be careful and target the
families and friends of patients with CVD in their education plans to improve patients’ adherence to medication. It would
also be necessary for healthcare providers to emphasize the significance of structural and functional social support to
reduce stress and improve patients’ healthy behavior, such as medication adherence.

Another significant positive predictor is mental health. There is a significant positive relationship between mental health and
adherence. A study conducted in Ghana reported similar results.*” A study in Lebanon showed a positive association between
depression and/or anxiety and non-adherence.” Stress was also significantly associated with non-adherence to hypertension
medication.*® Several health psychological theories have been used to predict and explain the relationship between health and
medication adherence.** For example, the health belief model,*'** the theory of reasoned action,* and the theory of planned
behavior* are the most widely used theories.*>*® The self-regulatory model*” and the transactional model of stress and coping*®
have also been used but are less common. Overall there is no physical health without mental health.** Therefore, healthcare
providers must evaluate and promote the patients’ mental health to promote adherence, especially in patients with chronic
illnesses. Mental health should be an integral component of any future educational plan. Healthcare providers should be trained to
identify signs of poor mental health and ready to refer patients to mental health services to promote their health.

In the current study, bodily pain was another positive predictor of medication adherence, which is inconsistent with
Al-Hajje,”® who found a negative association between chronic pain and adherence to medication. This finding may
explain that patients with more pain would appreciate the necessity of medicine, which describe their high adherence
level compared to patients with less or no pain. Although the current study did not differentiate between acute and
chronic pain, which may explain the inconsistencies between the studies’ findings, more research is required to validate
the recent results. It is important to note that patients who do not report symptoms or bodily pain, as in HTN, may have
less medication adherence compared to other CVD diseases, such as HF or IHD.

Although health literacy is a concept of recent interest, we found no relationship between medication adherence
and health literacy. Our finding could be explained by the use of four-items tool that show low reliability. However,
our findings are consistent with findings of some studies reported a current systematic review;’° This review
showed conflicting findings of the relationship between health literacy and medication adherence and conclude that
the relationship maybe is indirect and mediated or moderated by other factors. The review also concluded that
variations in tools used to measure health literacy, population demographics, and cultures maybe the reason for this
variation.>”

This study did not come without limitations; the study’s cross-sectional design did not produce a causal relationship
between the study variables. Hence, longitudinal studies are required to establish a causal relationship. Another limitation
is the use of convenience sample, which affect the generalizability of the study findings. However, this study is national,
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using multiple centers and recruited heterogencous sample representing all governorates across the country. Another
limitation is the self-reporting technique which opens the door to recall bias and causes an overrating of some of the
study variables, such as medication adherence. Health literacy is a concept of interest nowadays. However, we found no
significant relationship between adherence and health literacy; this could be due to the tool used to examine health
literacy, which demonstrated a low Cronbach’s alpha (a = 0.53) in the current study. Although BRIEF’s construct validity
was established in the original study and correlated with other health literacy tools such as Short Test of Functional
Health Literacy in Adults (STOFHLA) and the Rapid Estimate of Adult Literacy (REALM). Future studies should
examine BRIEF’s validity and reliability in different population.'® Future studies should review this vital concept
concerning adherence to medication and healthy behaviors using different tools. Moreover, future studies should focus
on creating interventions to improve social support, mental health, and patient-physician relationship to increase
medication adherence; these studies should target patients and healthcare providers. Future studies could examine
other factors like side effects of medication and how it influences adherence level.

Conclusion

Participants’ adherence to medication was rated as good. Participants and healthcare providers should be more oriented
toward the patient-physician relationship, bodily pain, mental health, and social support as factors that promote their
adherence. Health literacy is a factor that need to be considered and examined in light of other factors affecting
adherence. Adherence is a multifactorial problem in which patients, families, and health team members play a role.
Decision makers need to consider these factors and develop comprehensive educational and interventional programs to
improve patients with CVD adherence to medication.
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request.
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