
Health beliefs and desire to improve cholesterol levels among 
patients with hyperlipidemia

Leah L. Zulliga,b, Linda L. Sandersb, Steven Thomasc, Jamie N. Brownd, Susanne Danusa, 
Felicia McCanta, and Hayden B. Boswortha,b,e,*

aCenter of Excellence for Health Services Research in Primary Care, Durham Veterans Affairs 
Medical Center, Durham, USA

bDepartment of Medicine, Duke University, Durham, USA

cDepartment of Biostatistics and Bioinformatics, Duke University, Durham, USA

dInvestigational Drug Service, Durham Veterans Affairs Medical Center, Durham, USA

eDepartments of Psychiatry and School of Nursing, Duke University, Durham, USA

Abstract

Objective—Because hyperlipidemia is asymptomatic, many veterans affairs (VA) patients may 

not perceive it seriously. We assessed key Health Belief model concepts to describe patients’ 

cholesterol-related health beliefs and examine associations between patient-level factors and desire 

to improve cholesterol control.

Methods—We used baseline data from an ongoing randomized clinical trial. Eligible patients 

were receiving care at the Durham VA and had CVD risk-total cholesterol levels >130 mg/dL 

and/or <80% medication adherence in the previous 12 months. A survey assessed patients’ health 

beliefs about high cholesterol and self-reported medication adherence. Multivariable logistic 

regression examined whether there was an association between desire to control cholesterol and 

cholesterol status.

Results—Approximately 64% (n = 155) of patients perceived high cholesterol as ‘very serious’. 

In multivariable logistic regression analysis, patients who perceived high cholesterol as ‘very 

serious’ (OR 2. 26, p = 0.032) and/or with high self-efficacy (OR 4.70, p <0.001) had increased 

odds of desiring cholesterol control.

Conclusion—The factors most significantly associated with desire to improve cholesterol 

control were perceiving hyperlipidemia as ‘very serious and self-efficacy for cholesterol control.

Practice implication—Educating patients, with the goal of appropriately increasing their 

perceived risk of disease, is likely necessary to impact cholesterol control.
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1. Introduction

Elevated total cholesterol, or hyperlipidemia, is a modifiable risk factor for cardiovascular 

disease (CVD); CVD is a leading cause of death in the U.S. [1]. The American Heart 

Association purports that proper CVD risk reduction includes the management of high 

cholesterol through the modification of lifestyle factors, such as improving diet and exercise 

habits, as well as through the use of prescription medications including statins [2]. Although 

improvements in LDL-C have been associated with reduction in risk for major 

cardiovascular events [3], many veterans fail to take medications according to prescription 

instructions [4]. One possible cause is skepticism in the potential consequences of 

hyperlipidemia and related a lack knowledge regarding the impact of reducing cholesterol 

levels.

Potential reasons for not engaging in healthy behaviors and adhering to prescription 

medications are numerous. These factors include having low health literacy, being of lower 

socioeconomic status, and experiencing barriers such as forgetfulness [5–9]. While these are 

real and often tangible barriers, underlying these factors – and the ability to overcome them 

– are health beliefs. Health beliefs influence many avenues of health and well-being. Since 

hyperlipidemia is an asymptomatic disease, many patients may not perceive it to be serious, 

and subsequently may not have the desire or confidence to improve their total cholesterol 

levels. Understanding characteristics associated with a desire to improve cholesterol control 

may be an important first step in changing health beliefs associated with cholesterol 

management.

The Health Belief Model (HBM) is a prominent conceptual framework with broad 

applications for understanding health behaviors [10,11]. Underscoring HBM is the idea that 

patients will engage in positive health actions in a desire to avoid negative health 

consequences. The HBM has six key concepts. In the context of elevated hyperlipidemia, 

these concepts include: (1) perceived susceptibility—belief of the chances of developing 

complications of high cholesterol; (2) perceived severity—belief of seriousness of high 

cholesterol and its consequences; (3) perceived benefits—belief in the efficacy of taking 

medications and making lifestyle changes to reduce the risk or impact of having high 

cholesterol; (4) perceived barriers—belief in the costs, pill burden, and other obstacles of 

managing high cholesterol; (5) cues to action—strategies to indicate readiness to change; 

and (6) self-efficacy—confidence in the ability to take action to improve cholesterol levels 

[10,11]. This analysis addresses 4 of these 6 principles (i.e., perceived susceptibility, 

perceived severity, perceived barriers, self-efficacy).

Using baseline data from an ongoing randomized controlled trial, we assessed key concepts 

from the HBM to address two objectives. First, we sought to describe patients’ cholesterol-

related health beliefs. Second, we aimed to examine the association between patients’ 
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sociodemographic characteristics, health beliefs, and their desire to improve their cholesterol 

control. Understanding what motivates patients’ desires to improve cholesterol control may 

be an important foundation for future educational and interventional efforts.

2. Methods

We used baseline data from an ongoing randomized clinical trial conducted at the Durham, 

North Carolina Veterans Affairs (VA) Medical Center. The trial design has been previously 

described in detail [12]. In brief, the trial is a two-arm trial with block randomization to 

ensure a rolling balance between the two arms (intervention vs. usual care). The objective of 

the trial is to evaluate the effect of a special child-resistant blister packaging that includes a 

reminder feature of daily labeled blisters and instructions for use (MeadWestvaco 

Corporations’ pre-filled Dosepak® Express with Optilock technology); the primary outcome 

of the overarching trial is medication adherence with prescribed statin drugs (Fig. 1). 

Eligible patients were receiving care at the Durham VA and were at risk for CVD; they had 

LDL-C levels greater than 130 mg/dL and/or they had less than 80% adherence to their 

statin medication in the previous 12 months. To determine medication adherence, the 

medication possession ratio (MPR) was calculated from electronic health record data. The 

sample for this analysis includes all patients enrolled in the trial that completed a baseline 

assessment (n = 242).

A survey assessing patients’ health beliefs about high cholesterol and self-reported 

medication adherence, among other factors, was administered at the time of trial enrollment. 

We used this baseline data to evaluate the association between sociodemographic 

characteristics, health beliefs, and desire to improve cholesterol control.

Patients could endorse up to 7 barriers for taking medications as prescribed, a key factor in 

cholesterol control, including issues such as, “I delay taking medications at an inconvenient 

time.” Responses ranged from ‘definitely true’ to ‘definitely false.’ For the purpose of 

descriptive analysis, ‘definitely’ and ‘probably’ true/false were collapsed into one category 

(e.g., ‘definitely or probably true’).

The primary outcome measure was patient-reported desire to improve cholesterol control. 

During the baseline in-person interview, patients were asked, “On a scale of 1–10, where 1 = 

definitely would not like to and 10 = definitely would like to, how much do you want to 

improve your cholesterol control?” The outcome measure was collapsed and dichotomized 

such that respondents with a value of 10 were classified as “Definitely would”, while all 

other non-missing values (1 through 9) were classified as “May or may not”.

Total cholesterol values were obtained from the laboratory reports in the electronic medical 

record. To be eligible for this study, all patients were required to have a total cholesterol 

level of ≥130 mg/dL. For the purpose of this analysis, we defined high cholesterol as a total 

cholesterol value equal to or above a threshold of 200 mg/dL.

To assess perceived susceptibility for negative health effects related to hyperlipidemia, 

patients were asked, “If over the next six months you don’t change any of your health 

behaviors related to high cholesterol, what do you think your chance of having a heart attack 
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in the next year?” Responses ranged from ‘very likely’ to ‘not likely.’ Responses were 

collapsed and dichotomized as ‘very likely’ versus all other non-missing responses.

To assess patients’ perceived severity of hyperlipidemia, patients were asked, “How serious 

do you think it is to have high cholesterol?” with responses ranging from ‘very serious’ to 

‘not at all serious.’ Responses were collapsed and dichotomized as ‘very serious’ versus all 

other non-missing responses.

Self-efficacy was assessed with a scale of 1–10: “How confident are you that you can control 

your cholesterol?” A score of 10 indicated the highest level of confidence. We dichotomized 

the variable as the highest level of self-efficacy (10) versus lower levels of self-efficacy.

There are gender differences in health beliefs and engagement in health behaviors, such as 

cholesterol screening [9]. Gender (male vs. female) was included in these analyses. There 

are also documented racial differences in cholesterol, adherence to medications, and health 

beliefs [13,14]. Racial information was based on patients’ self-reported race during the 

baseline survey. The majority of participants reported either white or African American 

races. Because of the relatively few participants reporting a non-African American minority 

race, the race measure included in multivariable regression is dichotomized (white vs. 

minority race).

Marital status is a common proxy measure for social support. Compared to those whom are 

unmarried, individuals who are married tend to engage in healthier behaviors [8]. This 

analysis included a binary measure of marital status (married or living with a partner vs. 

divorced, separated, widowed, or never married).

Having less than a high school education has been associated with lack of screening for 

hyperlipidemia [15]. Therefore, a dichotomized measure of patient-reported educational 

attainment was included in analysis (up to 12 years of school vs. more than 12 years of 

school). There is evidence that low health literacy suggests poor health behaviors; health 

literacy was assessed using the Rapid Estimate of Adult literacy in Medicine (REALM) test 

[6,7]. REALM is a 66-item word recognition evaluation to provide a rapid appraisal of 

health literacy. Low health literacy was a dichotomous variable defined as a REALM score 

of up to and including 8th grade (≤60 score) versus 9th grade or higher (≥61 score) [6,7]. We 

also included a binary measure of employment (employed part- or full-time vs. 

unemployed).

Difficulty paying for care, such as prescription medications, may be a barrier for patients [5]. 

Using a single-item measure, participants were asked to describe their household’s current 

financial situation [16]. Possible response options included: ‘after paying the bills, you still 

have enough money for special things that you want’, ‘you have enough money to pay the 

bills, but little spare money to buy extra or special things’, ‘you have money to pay the bills, 

but only because you have to cut back on things’, or ‘you are having difficulty paying the 

bills no matter what you do.’ A binary measure was created. Patients who reported the latter 

two categories (e.g., cutting back on things or difficulty paying bills) were coded as having 

inadequate financial status.
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Medication adherence was assessed using a validated eight-item self-reported measure 

developed by Morisky [17]. Patients were presented with eight items about cholesterol 

medication taking behaviors and were asked to indicate whether each was true for them. The 

questions addressed forgetting to take medication, being careless about taking medication, 

feeling hassled about sticking to a cholesterol medication treatment plan, and stopping 

medication when feeling better or worse. Responses to these questions were on a 4-point 

Likert scale ranging from ‘strongly agree’ to ‘strongly disagree’. Patients were also asked 

how often they had difficulty remembering to take their medicine. Response items to that 

question were on a 5-point Likert scale ranging from ‘never/rarely’ to ‘all of the time.’ Items 

were initially summed and then patients were categorized as either adherent or non-adherent 

[18]. If any of the eight items were missing a response, then the non-adherence variable was 

also considered missing.

Baseline data were analyzed using Stata 12.1 (StataCorp, College Station, TX, USA) and 

SAS version 9.2 (SAS Institute, Cary, NC, USA). We used descriptive statistics to 

summarize patients’ baseline sociodemographic characteristics and patient-reported health 

beliefs (e.g., frequency (n) and percent (%) for categorical measures; mean and standard 

deviation (SD) for continuous measures). The primary outcome, desire to control their 

cholesterol, was evaluated both as an ordinal and binary outcome with multivariable logistic 

regression while adjusting for patient-level characteristics. Specifically, the models were 

adjusted a priori for high cholesterol, perceived susceptibility of having a heart attack, 

perceived seriousness of having high cholesterol, self-efficacy for controlling cholesterol, 

race, gender, marital status, health literacy, educational attainment, income, employment 

status, and medication adherence. Patients (n = 17) were excluded from multivariable 

regression analysis because of missing data. Statistical significance was considered a 

conventional 95% level. Model results are presented with odds ratios (OR), 95% confidence 

intervals (CI), and p-values (p).

3. Results

The baseline assessment was completed by 242 patients (Table 1). The mean age was 62.7 

years (SD 8.7). Most patients were minority race (63%; n = 153), male (91%; n = 221), 

married (56%; n = 136), and had more than a high school education (66%; n = 160). Patients 

had high health literacy skills (66%) and, likely because they were of retirement age, many 

were not employed (68%; n = 165).

Although 64% (n = 155) of patients perceived high cholesterol to be ‘very serious’, patients 

were varied regarding their perceived likelihood of having a heart attack in the next year if 

they failed to change their health behaviors (Table 2). The most commonly endorsed barrier 

to taking medications was having too much medicine to take (32%, n = 77), followed by 

forgetting whether or not a particular medication dose has been taken (30%, n = 73). The 

majority of patients did not think that the instructions for how to take their medications were 

too complicated to understand (96%, n = 233). On average, patients were highly confident 

(mean 8.3; SD 2.0) in their ability to control their cholesterol and desired to do so (mean 9.3; 

SD 1.7) (Table 3).
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In multivariable logistic regression analysis, patients who perceive high cholesterol to be 

‘very serious’ have a statistically significant greater odds (OR 2.26, p = 0.032) of desiring to 

control their total cholesterol. Self-efficacy for cholesterol control was positively associated 

with the odds of desiring to control cholesterol (OR 4.70, p <0.001). Being of minority race 

was marginally significantly associated with desire for cholesterol control (p ≤0.1). Having 

high cholesterol, perceived susceptibility of having a heart attack, gender, marital status, 

health literacy, educational attainment, income, employment status, and medication 

adherence were not associated with a desire to improve cholesterol control. Self-rated 

medication adherence was not associated with self-efficacy for cholesterol control (p = 

0.960). Multivariable ordinal logistic regression provided similar results (results not 

presented).

4. Discussion and conclusions

4.1. Discussion

We found that one factor significantly associated with a desire to improve cholesterol control 

was a perception of hyperlipidemia as ‘very serious’; 64% of patients perceived high 

cholesterol to be ‘very serious.’ Since nearly half of patients did not perceive high 

cholesterol to be very serious, there may be opportunity to educate patients about the 

potential negative health outcomes associated with high cholesterol, such as heart attack and 

stroke, and the importance of adherence to medications as a mechanism to improve 

cholesterol control. We also found that having a high degree of self-efficacy is associated 

with a desire to improve cholesterol control. Skill- and confidence-building educational 

programs may also aid patients’ cholesterol control efforts. Strategies to build self-efficacy 

could include, but are not limited to, motivational interviewing, modeling, and behavioral 

rewards. These strategies can be employed to improve health behaviors, such as appropriate 

medication taking.

Moreover, hyperlipidemia is a serious health condition without symptoms, which may make 

it difficult for patients to recognize the severity of the problem or their susceptibility to it. 

The need for education is further evidenced by patients’ relatively low perceived 

susceptibility to negative health outcomes. When queried, 57% of patients reported that they 

were ‘very likely’ or ‘likely’ to have a heart attack in the next year unless they changed their 

health behaviors related to high cholesterol.

Additionally, patients identified common barriers to medication adherence. The most 

frequently cited barriers were having too much medicine to take and/or forgetting to take 

medication doses at a particular time. There are many existing interventions that may help 

patients manage their medications including medication synchronization, and reminder 

smartphone applications, among others. Effort should be made to screen patients for 

common medication adherence barriers and match patients with tools and strategies to meet 

their specific challenges. This will not only facilitate better medication adherence but may 

ultimately result in improved clinical outcomes, such as cholesterol control.

Interestingly, in multivariable regression, having the highest levels of cholesterol was not 

associated with the odds of desiring to improve control (p = 0.170). Because their levels are 
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high, these patients may be most in need of lifestyle change and medication therapy. 

However, they may not have a desire to change their behavior. This lack of desire for change 

is a major barrier to behavior modification. Having a desire to change is an important step in 

the pre-contemplation and contemplation stages of behavior change. This presents an 

opportunity to intervene with those patients most at risk, educating them on the potential 

seriousness and severity of having high cholesterol, including the likelihood of experiencing 

a negative cardiovascular-related event. Also interesting is that medication adherence was 

not associated with any of the health beliefs in this study. Medication adherence is a 

multidimensional behavior with many influencing factors. Because adherence is important 

for cholesterol control, interventions to align patients’ health beliefs with adherence may be 

warranted. For example, if a patient reports a high perceived severity and seriousness of 

cholesterol, but low self-efficacy, this might present an opportunity to build self-efficacy for 

medication taking behaviors.

Medication management, largely through the use of statins, is a key component of 

cholesterol control [2]. In this study, patients commonly endorsed barriers to taking their 

medication as prescribed—feeling as though they have too much medicine to take and/or 

forgetting whether or not they have taken their medications. Since taking prescriptions is a 

primary method for reducing LDL-C, there may be opportunities to intervene and simplify 

medication taking. This could be through medication reconciliation or synchronization 

programs, providing education and counseling, and equipping patients with behavioral 

strategies to help them take medications as prescribed. These education and skills-based 

training opportunities could boost patients’ awareness of the seriousness and severity of high 

cholesterol, while simultaneously providing tangible skills and tools to overcome barriers 

and boost their confidence in the their ability to control their cholesterol.

This paper has several limitations. First, we examined baseline differences in 

sociodemographic characteristics and health beliefs. These factors are time varying and a 

future, longitudinal analysis might enable a more comprehensive understanding of predictors 

(rather than associations) with a desire to improve cholesterol control. Because the study 

sample is a cohort of VA healthcare system users with hyperlipidemia, the generalizability 

may be limited; the study sample may have lower educational attainment, lower health 

literacy, and otherwise different characteristics compared to the general U.S. population. 

Additionally, patients in this sample had voluntarily enrolled in a clinical trial related to 

cholesterol drug packaging [12]. It is possible that patients who self-select into a trial are 

different than those who do not. Social desirability bias is also possible. In other words, 

patients may have felt compelled to report “good behavior.” Lastly, we did not have 

information about patients’ treatment history (e.g., previous lipid-lowering therapies and/or 

adverse effects).

4.2. Conclusion

The factors most significantly associated with desire to improve cholesterol control were 

perceiving hyperlipidemia as ‘very serious’ and self-efficacy in ability to control cholesterol. 

Since many patients did not perceive elevated cholesterol as a serious health consideration, 
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there may be opportunity to educate patients about potential negative health outcomes 

associated with hyperlipidemia.

4.3. Practice implications

Despite these limitations, this study has clinical value. It includes patient-reported measures 

of health beliefs and perceptions that cannot be obtained using administrative or electronic 

health record data alone. Our findings have important practical applications. Among this 

cohort of patients with high cholesterol, the relatively low perception of high cholesterol as 

being a serious health problem and lack of desire to improve cholesterol control provide 

opportunities ripe for patient engagement and tailored education. Providing an individual 

needs assessment, evaluating health beliefs related to high cholesterol and barriers to 

medication taking and lifestyle change might be an important first step in treatment planning 

for patients with high cholesterol. Primary care clinics may provide an appropriate setting 

for the evaluation of health beliefs and providing education about the importance of 

medication to control cholesterol. Similarly, community-based pharmacies may afford the 

opportunity to stress the importance of proper medication taking behaviors at a critical point 

in the adherence process.
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Fig. 1. 
MeadWestvaco Corporations’ DosePak ® Express with Optilock Technology.

Zullig et al. Page 10

Patient Educ Couns. Author manuscript; available in PMC 2017 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Zullig et al. Page 11

Table 1

Baseline characteristics (n = 242).

n %

Demographics

Age (years), mean (SD) 62.7 (8.7)

Racea

 Caucasian 89 (36.8)

 American 153 (63.2)

Gender

 Female 21 (8.7)

 Male 221 (91.3)

Marital status

 Married/living together 136 (56.2)

 Divorced/separated/widowed/never married 105 (43.4)

 Missing 1 (0.4)

Education

 Completed ≤12 years of school 82 (33.9)

 Completed > 12 years of school 160 (66.1)

Low literacy level (REALM score ≦60)

 Yes, low health literacy 83 (34.3)

 No 159 (65.7)

Employment

 Employed (full-time/part-time/self) 77 (31.8)

 Not employed 165 (68.2)

Inadequate financial statusb

 Yes 52 (21.5)

 No 189 (78.1)

 Missing 1 (0.4)

Lab measures

High cholesterol

 Total cholesterol ≥200 mg/dL 86 (35.5)

 Total cholesterol <200 mg/dL 155 (64.0)

 Missing 1 (0.4)

Medication adherencec

 Adherent 75 (31.0)

 Not adherent 167 (69.0)

a
Unless otherwise noted, number (%) with characteristic is shown.

b
Patients who reported ‘cutting back on things’ or having ‘difficulty paying bills’ were coded as having inadequate financial status.

c
Medication adherence was assessed using a validated eight-item self-reported measure developed by Morisky [17].
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Table 2

Description of patient-reported health beliefs (n = 242).

Identification of health beliefs

Perceived susceptibility If over the next 6 months you don’t change any of your health behaviors related to high cholesterol, what do you 

think is your chance of having a heart attack in the next year?a

Very likely 52 (21.5)

Likely 86 (35.5)

Not likely 96 (39.7)

Missing 8 (3.3)

Perceived severity How serious do you think it is to have high cholesterol?

Very serious 155 (64.0)

Serious 69 (28.5)

A little serious 13 (5.4)

Not at all serious 2 (0.8)

Missing 3 (1.2)

Perceived barriers I delay taking medications to avoid having side effects at an inconvenient time.

 Definitely or probably true 34 (14.0)

 Definitely or probably false 208 (86.0)

I get confused about how much medication of each kind to take.

 Definitely or probably true 21 (8.7)

 Definitely or probably false 221 (91.3)

I have too much medication to take

 Definitely or probably true 77 (31.8)

 Definitely or probably false 164 (67.8)

I have trouble remembering what my medications are for.

 Definitely or probably true 43 (17.8)

 Definitely or probably false 198 (81.8)

 Missing 1 (0.4)

There is no one to help me keep track of when to take my medication.

 Definitely or probably true 50 (20.7)

 Definitely or probably false 192 (79.3)

I forget whether or not I have taken my medication at a particular time.

 Definitely or probably true 73 (30.2)

 Definitely or probably false 168 (69.4)

 Missing 1 (0.4)

The instructions for how to take my medications are too complicated to understand.

 Definitely or probably true 9 (3.7)

 Definitely or probably false 233 (96.3)

Self-efficacy On a scale of 1–10, where 1 = not at all confident and 10 = completely confident, how confident are 
you that you can control your cholesterol? mean (SD)

8.3 (2.0)

On a scale of 1–10, where 1 = definitely would not like to and 10 = definitely would like to, how 
much do you want to improve your cholesterol control? mean (SD) (n = 239)

9.3 (1.7)

a
Unless otherwise noted, number (%) with characteristic is shown.
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Table 3

Multivariable logistic regression results depicting the association between desire to improve cholesterol 

control and cholesterol status (n = 225).

OR 95% CI p

High cholesterol 0.60 0.29–1.25 0.170

 Non-high cholesterol Ref – –

Very likely to have heart attack (susceptibility) 2.11 0.70–6.42 0.187

 Less than very likely to have heart attack Ref – –

Very serious to have high cholesterol (severity) 2.26 1.07–4.78 0.032

 Less than very serious to have high cholesterol Ref – –

Self-efficacy 4.70 2.06–10.74 <0.001

Minority race 2.01 0.95–4.28 0.070

 White race Ref – –

Male gender 1.23 0.30–5.04 0.770

 Female gender Ref – –

Married or living with partner 1.64 0.77–3.51 0.203

 Not married or living with partner Ref – –

Low health literacy 1.21 0.50–2.91 0.671

 Average or high health literacy Ref – –

Low education (≤12 years of school) 1.14 0.51–2.57 0.747

 Higher education (>12 years of school) Ref – –

Inadequate income 0.78 0.31–1.96 0.598

 Adequate income Ref – –

Employed 0.77 0.36–1.66 0.501

 Not employed Ref – –

Adherent with medications 1.02 0.47–2.23 0.960

 Non-adherent with medications Ref – –
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