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Abstract

Background—Patients with heart failure (HF) and their family caregivers usually consume 

similar diets, but there is a lack of evidence about diet quality of patients with HF and their family 

caregivers.

Objective—The specific aim of this study was to compare diet quality of patients with HF with 

that of their family caregivers.

Methods—In this cross-sectional study, 40 patients with HF and their 40 family caregivers 

completed a VioScreen-Food Frequency Questionnaire from which Healthy Eating Index-2010 

(HEI) diet quality scores (consisting of the total HEI score and 12 component scores) were 

calculated.

Results—None of the 40 patients-caregivers dyads had a high diet quality score (i.e., total HEI > 

80), while 21% of participants had poor diet scores (i.e., total HEI≤50). There were no differences 

in total HEI scores (58.5 vs. 59.4, p=.58) or the 12 component scores of the HEI within dyads 

members. Mean scores of 6 of the 12 components (i.e., total fruit, greens and beans, total protein 

foods, seafood and plant proteins, fatty acids, empty calories) for both members of the HF dyad 

were below the national average. Interestingly, scores for the sodium component were similarly 

low in patients and caregivers (4.1 vs. 3.4, p=.24) indicating high sodium intake.
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Conclusion—Both patients and caregivers consume poor quality diets that are high in sodium. 

These findings suggest that nutrition interventions to improve diet quality for patients with HF 

need to be targeted on the family as a unit.

Introduction

Heart failure (HF) is a major international public health concern because of its increasing 

prevalence and high direct health care costs related to repeated rehospitalizations.1,2 In 

America, HF affects 6.2 million adults and is responsible for more than 1 million hospital 

admissions yearly.1 The mortality rate of patients with HF is high with approximately 50% 

dying within 5 years of HF diagnosis.1 Worldwide, more than 26 million people are living 

with HF and up to 45% of patients with HF admitted to the hospital die within 1 year of 

admission.2

Despite an overall improvement in HF survival with current guideline-driven HF treatment,3 

inadequate nutrition is identified a risk factor for poor long-term prognosis for patients.4,5 

Unfortunately, the prevalence of malnutrition is high with as many as 70% of hospitalized 

patients with HF being malnourished.4,5 According to recent National Health Nutrition 

Examination Survey 24-hour dietary recall data (N=574), only 3.8% of people with HF met 

the dietary intake goal for fiber, 14% met the goal for saturated fat intake, and 27% met the 

goals for protein and cholesterol intake.6 Inadequate macro- and micronutrient intake are 

common in patients with HF.7,8 In addition, poor nutrition is associated with poor functional 

status, HF progression9,10 and increased mortality risk.11 Thus, maintaining adequate 

nutrition is particularly important for patients with HF to improve health outcomes.

Consuming a nutritionally balanced healthy diet may be more challenging for patients with 

HF compared to individuals who do not need to follow a specific dietary regimen. 

Polypharmacy, limited physical function, and psychological distress can depress appetite and 

lead to poor nutritional status in patients with HF.12 Having a non-supportive family member 

is also recognized as a major barrier to maintaining a healthy diet for patients with HF.13 

Successful strategies for improving nutrition require support from family members who 

cook and shop for groceries.

Preparing meals and eating together are important social interactions that occur in families. 

Family members share the same household food resources in general and family members 

tend to have similar dietary patterns and mutually influence each others’ food choices.14–16 

Evidence of similarities in dietary patterns and diet quality within family members has been 

shown among adult family members and their children,15 but there is a lack of evidence 

about similarities in diet quality among patients with a chronic disease and their family 

members. To date, diet quality has been studied only in patients with HF.6 There has been no 

comparisons of diet quality within dyad members, patients with HF and their primary family 

caregivers. Patients with HF who eat a sodium restricted diet and have multiple factors 

affecting their appetite may consume a lower quality diet than family members. However, 

this assumption has not been examined. The purpose of this study was to determine whether 

patients with HF ate a lower quality diet than their family caregivers. Our specific aim was 

to compare diet quality within dyad members consisting of patients with HF and their family 
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caregivers. We hypothesized that patients with HF would consume a poorer quality diet than 

their family caregivers but that they would be better in limiting sodium consumption than 

their family members.

Methods

Sample and setting

This was a cross-sectional descriptive study of patient-caregiver dyads who completed data 

collection about diet quality while participating in the parent study, the Family Sodium 

Watchers Program clinical trial. The Family Sodium Watchers Program is a randomized 

controlled study designed to improve adherence to a sodium restricted diet in patients with 

HF and their family caregivers (clinical trial #). Eligible patients and their primary family 

caregivers were recruited at outpatient clinics. Eligible patients were outpatients with HF 

living with a family caregiver and both needed to speak and write English. We excluded 

patients who were younger than 20 years old or who had another terminal illness (i.e., end-

stage of kidney disease, cancer), or severe cognitive impairment (i.e., dementia or 

Alzheimer’s disease). Eligible family members were primary caregivers identified by 

patients who lived with the patient. Any family members who had a major medical 

comorbidity such as cancer, terminal illness, or severe cognitive impairment were excluded.

Procedures

The study was approved by the Institutional Review Board. Potentially eligible patients and 

their family caregiver were referred by health care providers. A trained nurse researcher 

confirmed eligibility via medical record review. Eligible participants were contacted during 

outpatient clinic visits. In the parent study, after informed consent was obtained from both 

patients and their family caregivers, they completed data collection at their home. All 

participants were instructed to complete the questionnaires without discussing them with 

each other. When trained research staff visited participants’ homes, they reviewed the 

questionnaires or assisted participants to complete them. For this cross-sectional study, we 

additionally collected diet quality data from those dyads who agreed to participate in this 

substudy and 40 dyads completed diet quality data.

Measures

Diet Quality—Healthy Eating Index-2010 (HEI) diet quality scores were calculated from 

the VioScreen Food Frequency Questionnaire (Vio-FFQ) data.17 The HEI-2010 is composed 

of 9 diet adequacy components and 3 diet moderation components. Adequacy components 

include total fruit (5 points), whole fruit (5 points), total vegetables (5 points), greens and 

beans (5 points), whole grains (10 points), dairy (10 points), total protein foods (5 points), 

seafood and plant proteins (5 points), and fatty acids (10 points). Higher scores indicate 

more consumption of these components. Moderation components are those recommended to 

be limited in the diet and include refined grains (10 points), sodium (10 points), and empty 

calories (i.e., energy from solid fats, alcohol and added sugars; 20 points). Higher scores 

indicate less consumption of these components. Total HEI score (range 0–100) is the sum of 

12 component scores with higher scores indicating better conformance with healthy eating 

dietary guidelines. A total score below 50 is indicative of a low quality diet; scores between 
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51 to 80 correspond to a diet that requires improvement; scores above 80 correspond to a 

healthy diet.18 Validity and reliability (Cronbach’s coefficient α= 0.7) of the HEI-2010 have 

been established using the National Health Nutrition Examination Survey.19,20

Demographic characteristics—Demographic characteristics (i.e., age, gender, ethnicity, 

and education) were obtained from patients and caregivers by structured questionnaire. 

Patients’ clinical characteristics (i.e., left ventricular ejection fraction, New York Heart 

Association functional class, and medication) were obtained by interview and medical 

record review using a structured questionnaire. Perceived financial status was obtained using 

one item with three response options: (1) not having enough to make ends meet, (2) having 

enough to make ends meet, and (3) having more than enough to make ends meet.

Analysis

Descriptive statistics (i.e., frequency, percentile, mean, standard deviation) were used to 

describe sample characteristics. Paired t-test and chi-square were used to describe difference 

in sample characteristics (i.e., age, gender, marital status, ethnicity, education) within dyad 

members. Paired t-tests and Pearson correlations on were used to compare diet quality (HEI 

total score and 12-component scores) within the two members of the dyad. All analysis was 

conducted with SPSS version 25.

Results

Demographic characteristics

A total of 80 adults (40 patients with HF and 40 caregivers) completed data collection. Table 

1 presents comparison of demographic characteristics within dyad members. The mean age 

of the whole sample was 59.7 years (SD=16.4). Most were married (86%) and non-Hispanic 

white (81%). About one third completed high school or less. Among the 40 dyads, 75% 

were in spousal relationships. Dyad members differed in age and gender. Patients were 5 

years older on average than their caregivers (P = .014) and were predominantly male (60%) 

while family caregivers were predominately female (80%) (P <.001).

Half of the patients (52.5%) reported their financial status as having enough to make ends 

meet; 27.5% patients reported not having enough to make ends meet and 20% reported 

themselves as comfortable and having more than enough to make ends meet. Most patients 

were in New York Heart Association functional Class II (42%) or III (55.3%), and 

prescribed beta blockers (84%), diuretics (95%), and angiotensin-converting enzyme 

inhibitors (58%).

Diet quality

Figure 1 presents the distribution of total HEI scores of patients and caregivers. Only one 

patient and no caregivers had a high HEI score (total HEI > 80), whereas 21% of participants 

(11 patients and 6 caregivers) had low diet quality scores (total HEI ≤ 50). Both members of 

4 (10%) out of the 40 dyads had low diet quality scores (total HEI < 50) while both 

members of 2 dyads (5%) achieved diet quality scores greater than 70.
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Total HEI scores were significantly associated with age (r = .32, P = .04) for patients but not 

for caregivers (r = .20, P= .21). There were no differences in mean total HEI scores between 

male and female patients (male = 59.1 vs. female = 57.6, P = .74) or caregivers (male = 59.0 

vs female = 59.7, P = .89) as well as among financial status groups (comfortable = 66.5 

± 14.2, enough to make ends meet = 58.8 ± 11.6, not enough = 52.1 ± 14.9, P = .07).

Comparison of diet quality within dyad members

Table 1 presents comparison of diet quality within dyad members (i.e., patients and family 

caregivers). There was no significant difference in total HEI scores within dyad members 

(58.8 vs. 59.4, P = .58, respectively), which were also highly correlated (Pearson r = .706; P 

< .05). There was also no statistical difference in mean scores within dyad members for any 

of the 12 individual HEI components including sodium scores (4.1 vs. 3.4, respectively; P 

= .24). There were strong to moderate correlations of diet quality scores in 10 of the 

components (Pearson correlation ranges 0.383 – 0.614, P < .05) within dyad members, with 

the strongest correlation being fatty acids (r = .614, P < .05). In contrast, there was no 

significant correlation of sodium scores (r = .275, P > .05) or dairy consumption scores (r = .

077, P > .05) within dyad members.

Discussion

This study adds to the limited research on diet quality of patient-caregiver dyads in HF. We 

hypothesized that diet quality in patients with HF would be lower than that of family 

caregivers because of multiple factors that potentially affect their diet. The principal finding 

in this study, however, was that the diet quality within patient-caregiver dyad members was 

similar. In a national survey study (n = 4356) using the HEI-2005, American patients with 

diet-related chronic diseases (at least one or more chronic disease among diabetes, 

hypertension, heart disease, hypercholesterolemia, or cancer) were found to have healthier 

diets and better quality of diets than non-patients.21 When each disease was examined 

separately, patients with diabetes and hypercholesterolemia had better diet quality than non-

patients while patients with heart disease or hypertension had diet quality similar to non-

patients. However, non-patient groups were individuals who were not in interdependent 

relationship as same were the participants in this study. Our findings of similar diet quality 

in both members of a family dyad provides additional evidence that a diagnosis of HF is not 

associated with healthier dietary behaviors.

The similarity of diet quality in this study could be explained by family environment. Family 

members generally consume the same diet. It is common that food choices are made by the 

family member who shops for and cooks meals. As patients with HF become dependent on 

caregivers or family members, they eat what is served to them, which can lead to changes in 

food preference. For example, family members’ preferences for vegetables are associated 

with the foods served at family meals.16 Although the importance of family support to 

adherence to the dietary regimen in HF (i.e., sodium restricted diet) has been suggested and 

family-focused education and support intervention improved adherence to sodium restricted 

diet in patients with HF,22 how caregivers influence patients’ diet quality or healthy dietary 

behaviors has not been studied.
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The diet quality seen in this study sample was lower than the dietary quality of a national 

sample from the National Health Nutrition Examination Survey.19 The low quality of diets 

in this study may be not surprising given the living environment. The sample in this study 

was from an austere rural region where fried and calorie-dense foods (e.g., bacon, fried 

potatoes) are favored. In economically poor regions, families experience food insecurity and 

often consume processed foods because healthier foods cost are more expensive.23 Although 

there was not a significance association between self-reported financial status and diet 

quality in our study, perhaps due to sample size, there was a trend for patients who reported 

being financially comfortable to have better diet quality than those who reported financial 

strain. Further investigation with a larger sample is needed to determine whether 

environmental or family financial factors predict the quality of diet in HF patients and family 

caregivers.

The low scores for the sodium component of the HEI for both patients and caregivers 

indicates sodium intake above recommended levels. Thus, despite recommendations to 

follow a low sodium diet, patients did not successfully limit sodium and consumed levels of 

sodium similar to their family caregivers. Interestingly, sodium was one of the few 

components of the HEI where patient and caregiver scores were not significantly correlated. 

We previously reported that patients with HF were 2.3 times more likely to be adherent to a 

sodium restricted diet when their family member ate a low sodium diet than patients whose 

family member did not eat low sodium diet.13 The American Heart Association recommends 

that all adults limit sodium intake to less than 2,300mg per day with an ideal limit of no 

more than 1,500mg to prevent CVD development.1 Consequently, caregivers should also 

limit sodium intake. Thus, a family intervention approach may be needed to improve 

adherence to a sodium restricted diet.

Researchers have emphasized the importance of maintaining good nutritional status to 

improve health outcomes of patients with HF.4,7,9 Our data suggest that the focus on patients 

may underestimate the families’ influence on patients’ dietary management. Given the fact 

that caregivers are vulnerable to physical health problems and at high risk of cardiovascular 

disease due to their caregiving responsibility24–26 it is equally important for them to engage 

in a health promoting life style that includes eating a healthy diet. However, caregivers who 

are more highly burdened are less likely to engage in eating a heart healthy diet compared to 

caregivers who do not report such burden.25 Thus, there is a need for family intervention 

programs that not only improve sodium intake but also improve overall diet quality for 

caregivers and patients.

Limitations

This study has several limitations. The relatively small sample size (80 individuals =40 

dyads) from one region of a southern state in the United States can limit generalizability of 

the findings. The sample was also homogenous with respect to ethnicity and the majority of 

the dyads represented spousal relationships which may not reflect the diversity of the HF 

population. Diet quality was assessed by self-report food frequency which may have 

produced measurement error related to recall bias.
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Conclusion

This study provided new evidence that the diet quality of patients with HF and their family 

caregivers who are in interdependent relationships is similar and is lower in quality than that 

of Americans without HF. This similarity in diet and low levels of diet quality suggests that 

improving diet quality is of equal importance for patients with HF and their family 

caregivers. Thus, nutrition interventions should be aimed toward the family as a unit.
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Figure 1. 
Distribution of overall diet quality score in patients and caregivers percentage (%)
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