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Abstract

Background: Health literacy (HL) is the degree to which individuals can obtain, process, and 

understand basic health information and services. Although low HL portends greater risk for 

clinical events, its association with heart failure (HF)-specific health status– patients’ symptoms, 

function and quality of life– is poorly understood. We thus explored the association of low HL 

with health status outcomes in depressed patients with HF, for whom treatment regimens can be 

complex.

Methods: Participants with HF with reduced ejection fraction and depression, from the Hopeful 

Heart trial, were categorized as having low or adequate HL at baseline using a validated, 1-item 

HL screen. HF-specific health status was measured at baseline, 3, 6, and 12 months using the 
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12-item Kansas City Cardiomyopathy Questionnaire (KCCQ-12). Using serial risk-adjusted linear 

regression models, we assessed the association of HL with baseline, 12-month and 12-month 

change in the KCCQ Overall Summary (OS) scores (range 0–100; lower scores = worse health 

status).

Results: Among 629 participants, 35 % had low HL. Those with low HL had lower health status 

at all time points, including at 12 months after discharge (−9.8 points, 95%CI [−14.3, −5.3], p < 

0.001), with poorer improvements in KCCQ-OS scores after accounting for baseline health status 

(−6.4 points, 95%CI [−10.5, −2.3], p = 0.002).

Conclusions: In those with HF and depression, low HL was common and associated with worse 

HF-specific health status and poorer improvement over time. A brief HL screen can identify 

patients at risk for poorer health status outcomes and for whom additional interventions may be 

warranted.
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1. Background

As patients navigate through the complexities of their medical conditions and the healthcare 

system, their personal understanding of health-related matters can be a key determinant 

of outcomes [1–3]. Health literacy (HL) is the degree to which individuals can obtain, 

process, and understand basic health information and services, to make appropriate health 

decisions [4]. Specifically, low HL is widely prevalent, affecting approximately 1 in 3 

persons worldwide and an estimated 80 million US adults [5,6]. When compared to those 

with adequate HL, patients with low HL are more likely to experience negative outcomes, 

such as lower rates of preventative care and greater use of emergency care services [7]. 

Despite its prevalence and related impact, screening to identify low HL is uncommon. 

However, HL measures that are both valid and concise could facilitate the adoption of 

routine HL screening into clinical care and could help better inform providers of patients 

who are at greater risk for poor outcomes.

Heart failure (HF) is one of the most common cardiovascular diseases, with an estimated 

global prevalence of >37 million, affecting over 6 million people in the US [8,9]. It is a 

complex, chronic medical condition that requires a significant degree of self-management, 

including adherence to recommended medications and diets, exercise, and self-monitoring 

of blood pressure, weight, and symptoms. Given the complexity of HF management, it is 

important to understand how low HL influences the management and outcomes of medical 

conditions such as HF. A patient’s health status – or their symptoms, function and quality 

of life – is a patient-centered outcome that is of great importance to them [10,11]. However, 

little is known about the association between low HL and the health status of patients with 

HF, but it is critical to understand as it could suggest that novel, non-medical interventions 

may have a significant impact on improving the health status of HF patients.
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Depression is also associated with poorer outcomes in those with HF, including poorer 

health status [12,13]. Given the limited effect of anti-depressant therapy on HF-specific 

health status outcomes [14], the impact of low HL might be even easier to asses in those 

with depression, for whom additional interventions or treatment strategies may be required. 

To address these gaps in knowledge, we analyzed participants with HF and depression, from 

the National Heart, Lung and Blood Institute-funded Hopeful Heart trial (NCT02044211). 

We explored the impact of HL screening through a unique, validated measure, and examined 

the temporal associations between HL and HF-specific health status in those with HF and 

depression.

2. Methods

The data that support the findings of this study are derived from the Hopeful Heart Trial 

and are available from the Hopeful Heart Steering Committee [15,16]. The Hopeful Heart 

trial study protocol was approved by the Institutional Review Board at the University of 

Pittsburgh.

2.1. Data source and study population

Details of the study protocol and main outcomes have been published previously [15,16]. 

The Hopeful Heart trial was a single-blinded, randomized effectiveness trial conducted at 

two university-affiliated and six community hospitals in southwestern Pennsylvania between 

2014 and 2019 [15]. Among 629 hospitalized recruited participants, all were required to 

have HF with an ejection fraction of ≤45 % and symptoms meeting criteria for New York 

Heart Association (NYHA) functional classes II, III, or IV. All participants underwent 

cognitive screening using a 6-item instrument [17] where scores range from 0 to 6 and a 

score of 6 represents normal cognition. Those with severe cognitive impairment or dementia 

(scores of ≤3) were excluded. Participants were also required to have depression and were 

initially screened with the 2-item Patient Health Questionnaire (PHQ-2) prior to discharge. 

Those with a positive PHQ-2 screen (a response of “yes” to at least 1 PHQ item) were 

re-assessed 2 weeks after hospital discharge using the 9-item PHQ (PHQ-9) to determine the 

presence of at least a moderate level of depressive symptoms (PHQ-9 scores of ≥10) [18,19]. 

PHQ-9 scores range from 0 to 27 and are separated into categories to correlate clinically 

with depression severity (scores of 5–9 = mild depressive symptoms, 10–14 = moderate 

depressive symptoms, 15–19 = moderately-severe depressive symptoms, and ≥20 = severe 

depressive symptoms).

All 629 participants, with both HF and depression, were then randomized to one of three 

treatment groups: usual care, blended care, enhanced usual care. Those within the usual 

care group received standard care for their HF and depression. Participants in the enhanced 

usual care group were provided nurse-delivered collaborative care (serial follow-up phone 

calls and recommendations) for their HF and standard care for their depression, while 

those randomized to blended care group received collaborative care for both their HF and 

depression.

Blinded research assessors administered a battery of assessments at baseline (2 weeks after 

hospital discharge), which included a HL assessment (baseline only), and the HF-specific, 
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12-item Kansas City Cardiomyopathy Questionnaire (KCCQ-12) at baseline. The KCCQ 

was also collected at 3, 6, and 12 months.

2.2. Health literacy

To determine literacy through an effective yet practical approach, we defined HL using one 

highly-predictive question from the 3-item questionnaire on HL [20–24] that was previously 

validated in patients without severe cognitive impairment or dementia, and assessed in 

those with HF with reduced ejection fraction [25]. A single question – “How confident are 

you filling out forms by yourself?” – was found to outperform the full 3-item measure at 

identifying low HL, and was as good as, or better than, other standard HL measures [23,26]. 

Thus, given its validity, feasibility, and ease of use, we dichotomized study participants’ HL 

into “low” and “adequate” levels according to their responses to this item (Supplementary 

appendix, Table S1).

2.3. Study outcomes

Our primary outcome was HF-specific health status at 12 months, as measured by the 

KCCQ Overall Summary (OS) score. The psychometric properties of the KCCQ are 

sufficiently well-established that the US Food and Drug Administration has qualified the 

KCCQ as a clinical outcome assessment [27,28]. The KCCQ-12 is a 12-item, disease-

specific measure of how patients perceive HF to cause symptoms (KCCQ-Total Symptoms 

[TS] domain), limit their physical (KCCQ-Physical Limitation [PL] domain) and social 

(KCCQ-Social Limitation [SL] domain) function, and impair their quality of life (KCCQ-

Quality of Life [QoL] domain) over the past 2 weeks [29,30]. The KCCQ-OS score 

combines the KCCQ-TS, KCCQ-PL, KCCQ-SL and KCCQ-QoL domains to provide a 

more holistic summary of patients’ health status. Scores for each domain range from 0 

to 100, for which 0 represents the worst symptoms, function, and quality of life and 100 

represents the best. The KCCQ-OS can be categorized as very poor-to-poor (scores 0–24), 

poor-to-fair (scores 25–49), fair-to-good (scores 50–74), and good-to-excellent (scores 75–

100) health status. Changes in KCCQ scores of 5–9 points, 10–19 points, and ≥20 points 

are associated with small-to-moderate, moderate-to-large, and large-to-very large clinically 

important changes, from both patients’ and providers’ perspectives [21–23]. These changes 

are also significantly and independently associated with mortality, hospitalization rates and 

costs in patients with HF due to reduced and preserved EF, regardless of etiology [31–34].

2.4. Statistical analysis

For our primary analyses, we evaluated the cross-sectional and prognostic associations of 

HL on KCCQ-OS scores in all participants. Summary statistics (mean, standard deviation, 

frequency) were stratified by HL at each time point (baseline, 3, 6 and 12 months) overall 

and by Hopeful Heart treatment groups. Linear regression was then used to estimate 

the independent association between HL and HF-specific health status through sequential 

modeling. First, we first adjusted for patient-level variables (age, sex, left ventricular 

ejection fraction [LVEF], and area of deprivation index [ADI]), and then additionally 

adjusted for the randomized Hopeful Heart treatment groups and baseline KCCQ-OS scores 

in our estimates of 12-month scores. This latter model, adjusting for baseline KCCQ-OS, 
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examined whether the change in HF-specific health status, from baseline to 12-months, was 

worse in those low HL.

Secondary analyses to model each of the other KCCQ domain (Physical Limitation, Social 

Limitation, Symptom Frequency and Quality of Life) scores at 12 months, and the change 

in each KCCQ domain score at 12 months, were conducted while adjusting for the same 

variables in our primary model. Sensitivity analyses were conducted to determine the 

association between HL and cardiovascular clinical outcomes through modeling the outcome 

of HF readmission rates at 12 months using cox regression, adjusting for the same variables 

in our primary model and while also accounting for the heterogeneity of treatment effect 

across the Hopeful Heart groups. Mortality was not assessed given its low incidence across 

these treatment groups (Supplementary Appendix, Table S2).

To further account for the potential impact of cognitive impairment on the 12-month 

KCCQ-OS scores and change in KCCQ-OS scores at 12 months, we repeated our primary 

analysis, but only in those with normal cognition (scores of 6 on the 6-item cognitive 

impairment screen). Moreover, as previous studies have reported differing outcomes [35,36], 

to examine the effect of education on the differences in KCCQ-OS scores between HL 

groups, we repeated our primary analysis, including the level of education as an additional 

covariate. Models did not adjust for employment status as education is a known predictor 

of employment [37]. Models also did not adjust for baseline PHQ-9 scores to avoid over-

adjusting given the strong association between depression and health status [13]. However, 

in a sensitivity analysis, we repeated our primary analysis with further adjustment for 

the Patient-Reported Outcomes Measurement Information System (PROMIS) Depression 

scores, and an interaction between HL and PROMIS Depression scores, to further evaluate 

the potential effects of depression severity on the association of low HL and health status. 

The PROMIS Depression scale is a validated patient-reported outcomes measure that 

serially captures both the affective and cognitive manifestations and changes in depression 

severity, and it is frequently used in clinical trials as it also has been validated across several 

clinical disorders with strong responsiveness [38,39].

The rate of missing data for all covariates at baseline was low (0.03 %). The missingness 

regarding the primary outcome of 12-month KCCQ-OS scores was similar in low vs. 

adequate HL groups (25 % vs. 27 %, p = 0.413). Under the assumption that this data 

was missing at random, given the balance of missingness among the primary comparative 

groups and the low rate of missing data for all other covariates, we only included patients 

with available KCCQ data at 12 months in the longitudinal analyses. All analyses were 

evaluated at a 2-sided significance level of 0.05 with no adjustments for multiplicity and 

were performed with Stata/SE 17.0 (StataCorp LLC, College Station, TX).

3. Results

Among 629 participants with HF and depression, 223 (35 %) had low HL (Table 1). 

Participants with low HL were slightly older (64.7 ± 13.5 vs. 63.0 ± 12.6 years) but were 

similar in sex and race. Mean LVEF was higher in the low HL group, but was not clinically 

different, when compared with those having adequate HL (29.7 ± 8.9 % vs. 27.4 ± 9.4 %; p 
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= 0.003). Mean baseline PHQ-9 scores were also higher in the low HL group (14.7 ± 3.7 vs. 

13.7 ± 3.5; p < 0.001). Those with low HL had lower levels of education, lower employment 

rates, and worse clinician-assessed, NYHA functional classes.

Participants with low HL had lower unadjusted baseline KCCQ scores in all domains 

(Supplementary appendix, Table S3), with KCCQ-OS scores of 37.3 ± 18.8 vs. 42.3 ± 20.4 

when compared to those with adequate HL (p = 0.002). KCCQ-OS scores improved serially 

over time for both HL groups (Fig. 1), but those with low HL had persistently lower scores 

overall, and lower mean unadjusted KCCQ-OS scores at 3 (48.3 ± 23.4 vs. 54.1 ± 22.6, p = 

0.004), 6 (48.2 ± 23.4 vs. 55.7 ± 24.6, p = 0.001), and 12 months (51.4 ± 21.9 vs. 60.6 ± 

23.8, p < 0.001).

After adjusting for patient factors and randomized treatment group, low HL was strongly 

and independently associated with lower 12-month KCCQ-OS scores (−9.8 points, 95 % CI 

[−14.3, −5.3]) (Table 2).

In modeling the change in health status, after further adjustment for baseline KCCQ scores, 

low HL was associated with less improvement in KCCQ-OS (−6.4 points, 95 % CI [−10.5, 

−2.3]) at 12 months (Table 3). Accounting for the level of education, cognitive impairment 

or depression severity did not significantly alter these results (Supplementary Appendix, 

Tables S4–S7).

Secondary analyses on the association of HL with each of the other KCCQ domains 

(Supplementary Appendix, Tables S8–9) demonstrated that those with low HL had worse 

health status at 12 months (Physical Limitation score: −8.43 [−13.97, −2.90] p = 0.0003, 

Social Limitation score: −11.01 [−16.97, −5.04] p < 0.001, Symptom Frequency score: 

−8.97 [−13.58, −4.36] p < 0.001, and Quality of Life score: −9.63 [−14.99, −4.27] p < 

0.001), similar to what was found for 12-month KCCQ-OS scores. In those with low HL, 

the change in 12-month scores for each of the other KCCQ domains was also comparable 

to the change of 12-month KCCQ-OS scores, and with similar poorer improvements in HF-

specific health status at 12 months. After cox regression analysis, heart failure readmission 

rates at 12 months were no different between those with low and adequate HL (hazard ratio 

1.22 [0.87, 1.70] p = 0.253).

4. Discussion

HF is a complex, chronic medical condition, and understanding the effect of HL on patients’ 

health status is critical, given that it may mandate different interventions or treatment 

strategies, rather than merely prescribing additional therapies. Using data from a trial of 

patients with HF and depression, we found that a 1-item HL measure identified over a third 

of patients as having low HL, which was associated with worse health status throughout a 

patients’ clinical trajectory and worse improvements over a year after hospitalization. These 

differences in KCCQ scores were clinically significant, exceeding a well-established 5-point 

difference between those with low and adequate HL. Collectively, these data suggest that 

screening for and addressing HL may be an important opportunity to identify patients who 

are at risk for poorer health status outcomes and recovery after HF hospitalization.
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It has been reported that over one-third of HF patients have low HL in several studies, 

with one systematic review suggesting that low HL is present in 2 out of 5 patients (39 

%) with HF [40–43]. Prior studies found an association between low HL and health status, 

however, this was primarily reflected in the elderly and focused on general, rather than 

disease-specific, health status [44–47]. For patients with HF, some studies have reported an 

association with low HL and higher hospitalization rates [48] and mortality [25], which were 

not confirmed in our analyses and may potentially reflect the effect of other factors such as 

the Hopeful Heart trial interventions. However, the association between HL and HF-specific 

health status has not been previously reported and extends the literature by demonstrating 

that in those with depression and HF, low HL is not only associated with worse HF-specific 

health status, but it is also associated with poorer improvements in health status over time.

Low HL is a key social determinant of health (SDOH). In the 2020 Scientific Statement 

from the American Heart Association [49], the effect of HL as a SDOH in HF patients 

was highlighted as a key predictor of adverse clinical events. Low HL is associated with 

poor understanding of HF [48,50], poor medication adherence [51,52], poor self-care 

[53], increased hospitalizations, and increased mortality [48]. For this reason, the National 

Academy of Medicine proposed several potential solutions to promote a more health-literate 

society to reduce disparities and support more equitable outcomes [4]. The main intent of 

this work is to demonstrate how low HL might mediate worse outcomes, through poorer 

responses to the treatments prescribed by clinicians. Critical to determining such an effect 

is through screening and identification of those with low HL, in addition to evaluating other 

potential limiting factors. However, an important feature of our study was that low HL was 

identified through a single question, which could be potentially feasible for clinicians to 

integrate into routine clinical care. The feasibility of implementing such a brief, 1-item HL 

measure into routine care, could be quite impactful given the high prevalence of low HL and 

its association with adverse outcomes.

As the impact of HL on care and outcomes may be modifiable, strategies to improve 

HL, or to address it with better educational interventions, are important to develop, test 

and implement in clinical practice. Potential interventions could include educational forms 

with easily-readable content and strategies that incorporate images to help foster deeper 

understanding [54]. In tailoring patient education to each individual patient, potentially 

including language translation or focused education on identification and prevention of HF 

decompensation, HL may be improved with the goal of augmenting patients’ abilities to 

self-manage their disease [55,56]. Improved self-managed care is associated with reduced 

hospitalization and improved survival [57], and efforts designed to address HL and self-care 

management deserve further study in patients with HF.

Our study should be interpreted in the context of the following limitations. First, given the 

desire to study a more vulnerable population, our cohort was restricted to those with HF 

and depression who were enrolled in the Hopeful Heart trial. Moreover, as the Hopeful 

Heart trial was conducted among several health systems in Pennsylvania, our findings may 

not be generalizable to HF patients without depression or in different healthcare systems. 

Second, we were unable to demonstrate whether there was an association between HL and 

HF-specific health status, independent from depression, and other potential unmeasured 

Garcia et al. Page 7

Am Heart J Plus. Author manuscript; available in PMC 2023 November 09.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



confounders may also limit our study’s findings. Third, we defined HL using one question, 

as opposed to all three questions, from a standardized HL measure. Nonetheless, this 

question has been previously validated and proven to outperform the full measure in 

identifying those who low HL, while also being potentially easier to integrate into routine 

care [23,26]. Finally, the missing data on the primary outcome of 12-month KCCQ-OS 

scores, due to incompletion/drop-out rates within the Hopeful Heart trial, may have 

introduced potential biases, but there were few observed differences between those with 

and without missing data.

In conclusion, among patients with HF with reduced ejection fraction and depression, 

we found that low HL was common and associated with worse health status at baseline 

and throughout 12 months, and with poorer improvement in HF-specific health status on 

follow-up. As the 1-item HL screen is simple and can easily be administered, our findings 

suggest that HL screening may be more feasible to implement into routine clinical care and 

may more rapidly identify those at increased risk for poorer health status recovery after 

discharge. Further research is needed to evaluate interventions for low HL and whether they 

improve the health status trajectory of HF patients with limited knowledge of their health.
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Fig. 1. 
Mean unadjusted KCCQ-OS scores over time by health literacy group.
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Table 1

Baseline characteristics by health literacy.

Low HL (N1 = 223) Adequate HL (N0 = 406) p-Value

Age 64.7 ± 13.5 63.0 ± 12.6 0.126

Female 97 (43 %) 176 (43 %) 0.971

Race 0.656

  Non-White 53 (24 %) 103 (25 %)

  White 170 (76 %) 303 (75 %)

Level of education <0.001

  High school attendee 39 (17 %) 25 (6 %)

  High school graduate 107 (48 %) 136 (33 %)

  College attendee 63 (28 %) 171 (42 %)

  College graduate or higher 14 (6 %) 74 (18 %)

Employed 13 (6 %) 62 (15 %) <0.001

Six-Item Cognitive Screen Score 0.001

  6 (normal cognition) 128 (57 %) 282 (69 %)

  5 63 (28 %) 99 (24 %)

  4 32 (14 %) 25 (6 %)

Mean Six-Item Cognitive Screen Score 5.43 ± 0.73 5.63 ± 0.60 <0.001

National area deprivation index percentile 65.7 ± 22.5 67.1 ± 23.7 0.467

Left ventricular ejection fraction 29.7 ± 8.9 27.4 ± 9.4 0.003

NYHA functional class 0.116

  Class II 65 (29 %) 148 (36 %)

  Class III 126 (57 %) 215 (53 %)

  Class IV 32 (14 %) 43 (11 %)

Medications

  ACEi or ARB 126 (57 %) 232 (57 %) 0.877

  Beta-Blocker 194 (87 %) 342 (84 %) 0.351

  Diuretic 138 (62 %) 263 (65 %) 0.470

  Statin 170 (76 %) 269 (66 %) 0.009

Baseline KCCQ overall summary score 37.3 ± 18.8 42.3 ± 20.4 0.002

Baseline PHQ-9 score 14.7 ± 3.7 13.7 ± 3.5 <0.001

History of depression 92 (41 %) 162 (40 %) 0.759

History of CABG 68 (31 %) 109 (27 %) 0.314

History of myocardial infarction 106 (48 %) 179 (44 %) 0.422

Implantable cardiac defibrillator 72 (32 %) 151 (37 %) 0.217

Hypertension 197 (88 %) 343 (85 %) 0.207

Diabetes 121 (54 %) 208 (51 %) 0.486

Stroke 37 (17 %) 51 (13 %) 0.163

Atrial fibrillation 82 (37 %) 170 (42 %) 0.212

Active smoker 55 (25 %) 90 (22 %) 0.487

COPD 76 (34 %) 125 (31 %) 0.397
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Low HL (N1 = 223) Adequate HL (N0 = 406) p-Value

Chronic kidney disease 65 (29 %) 115 (28 %) 0.800

History of substance abuse 40 (18 %) 77 (19 %) 0.779

Abbreviations: NYHA = New York Heart Association. KCCQ = Kansas City Cardiomyopathy Questionnaire. PHQ-9 = patient health questionnaire 
(9 items). CABG = coronary artery bypass grafting. COPD = chronic obstructive pulmonary disease. ACEi = angiotensin converting enzyme 
inhibitor. ARB = angiotensin II receptor blocker.

Am Heart J Plus. Author manuscript; available in PMC 2023 November 09.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Garcia et al. Page 15

Ta
b

le
 2

C
ru

de
 a

nd
 r

is
k-

ad
ju

st
ed

 d
if

fe
re

nc
es

 in
 K

C
C

Q
 o

ve
ra

ll 
su

m
m

ar
y 

sc
or

es
 a

t b
as

el
in

e 
an

d 
12

-m
on

th
s 

fo
r 

lo
w

 h
ea

lth
 li

te
ra

cy
.

M
od

el
 1

 (
N

 =
 6

29
)

M
od

el
 2

 (
N

 =
 6

23
)

M
od

el
 3

 (
N

 =
 6

23
)

M
od

el
 4

 (
N

 =
 4

66
)

B
as

el
in

e 
K

C
C

Q
-O

S 
Sc

or
e 

(9
5 

%
 C

I)
B

as
el

in
e 

K
C

C
Q

-O
S 

Sc
or

e 
(9

5 
%

 C
I)

12
-M

on
th

 K
C

C
Q

-O
S 

Sc
or

e 
(9

5 
%

 C
I)

12
-M

on
th

 K
C

C
Q

-O
S 

Sc
or

e 
(9

5 
%

 C
I)

H
ea

lth
 li

te
ra

cy
 g

ro
up

s
A

de
qu

at
e 

he
al

th
 li

te
ra

cy
R

ef
er

en
ce

R
ef

er
en

ce
R

ef
er

en
ce

R
ef

er
en

ce

L
ow

 h
ea

lth
 li

te
ra

cy
−

5.
07

 (
−

8.
3,

 −
1.

83
) 

p 
=

 
0.

00
2

−
5.

55
 (

−
8.

83
, −

2.
28

) 
p 

=
 0

.0
01

−
9.

19
 (

−
13

.6
1,

 −
4.

77
) 

p 
<

 
0.

00
1

−
9.

79
 (

−
14

.2
6,

 −
5.

32
) 

p 
<

 0
.0

01

A
ge

0.
18

 (
0.

06
, 0

.3
1)

 p
 =

 0
.0

04
0.

15
 (

−
0.

02
, 0

.3
2)

 p
 =

 0
.0

89

Se
x

M
al

e
R

ef
er

en
ce

R
ef

er
en

ce

Fe
m

al
e

−
1.

61
 (

−
4.

75
, 1

.5
3)

 p
 =

 0
.3

14
0.

62
 (

−
3.

63
, 4

.8
7)

 p
 =

 0
.7

74

L
ef

t v
en

tr
ic

ul
ar

 e
je

ct
io

n 
fr

ac
tio

n
0.

09
 (

−
0.

08
, 0

.2
6)

 p
 =

 0
.3

14
−

0.
01

 (
−

0.
25

, 0
.2

2)
 p

 =
 0

.9
16

A
re

a 
of

 d
ep

ri
va

tio
n 

in
de

x
−

0.
05

 (
−

0.
11

, 0
.0

2)
 p

 =
 0

.1
95

−
0.

09
 (

−
0.

19
, 0

.0
0)

 p
 =

 0
.0

46

H
op

ef
ul

 h
ea

rt
 tr

ea
tm

en
t 

gr
ou

ps
O

ve
ra

ll 
gr

ou
p 

ef
fe

ct
p 

=
 0

.5
38

E
nh

an
ce

d 
us

ua
l c

ar
e 

gr
ou

p
R

ef
er

en
ce

B
le

nd
ed

 c
ar

e 
gr

ou
p

0.
64

 (
−

4.
07

, 5
.3

6)
 p

 =
 0

.7
89

U
su

al
 c

ar
e 

gr
ou

p
−

2.
63

 (
−

8.
46

, 3
.2

0)
 p

 =
 0

.3
76

Am Heart J Plus. Author manuscript; available in PMC 2023 November 09.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Garcia et al. Page 16

Table 3

Risk-adjusted change in KCCQ overall summary scores at 12 months for low health literacy.

Model 5 (N = 466)

12-Month KCCQ-OS Score (95 % CI)

Health literacy groups Adequate health literacy Reference

Low health literacy −6.38 (−10.45, −2.31) p = 0.002

Age 0.04 (−0.12, 0.19) p = 0.622

Sex Male Reference

Female 1.31 (−2.52, 5.13) p = 0.503

Left ventricular ejection fraction −0.08 (−0.29, 0.13) p = 0.451

Area of deprivation index −0.07 (−0.15, 0.02) p = 0.115

Hopeful heart treatment groups Overall group effect p = 0.432

Enhanced usual care group Reference

Blended care group 0.90 (−3.34, 5.14) p = 0.678

Usual care group −2.57 (−7.82, 2.68) p = 0.336

Baseline KCCQ-OS score 0.52 (0.42, 0.61) p < 0.001
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