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Background—Self-care training can reduce hospitalization for heart failure (HF), and more intensive intervention may
benefit more vulnerable patients, including those with low literacy.
Methods and Results—A 1-year, multisite, randomized, controlled comparative effectiveness trial with 605 patients with
HF was conducted. Those randomized to a single session received a 40-minute in-person, literacy-sensitive training; the
multisession group received the same initial training and then ongoing telephone-based support. The primary outcome
was combined incidence of all-cause hospitalization or death; secondary outcomes included HF-related hospitalization
and HF-related quality of life, with prespecified stratification by literacy. Overall, the incidence of all-cause
hospitalization and death did not differ between intervention groups (incidence rate ratio, 1.01; 95% confidence interval,
0.83–1.22). The effect of multisession training compared with single-session training differed by literacy group: Among
those with low literacy, the multisession training yielded a lower incidence of all-cause hospitalization and death (incidence
rate ratio, 0.75; 95% confidence interval, 0.45–1.25), and among those with higher literacy, the multisession intervention
yielded a higher incidence (incidence rate ratio, 1.22; 95% confidence interval, 0.99 –1.50; interaction P⫽0.048). For
HF-related hospitalization, among those with low literacy, multisession training yielded a lower incidence (incidence rate
ratio, 0.53; 95% confidence interval, 0.25–1.12), and among those with higher literacy, it yielded a higher incidence (incidence
rate ratio, 1.32; 95% confidence interval, 0.92–1.88; interaction P⫽0.005). HF-related quality of life improved more for
patients receiving multisession than for those receiving single-session interventions at 1 and 6 months, but the difference at
12 months was smaller. Effects on HF-related quality of life did not differ by literacy.
Conclusions—Overall, an intensive multisession intervention did not change clinical outcomes compared with a
single-session intervention. People with low literacy appear to benefit more from multisession interventions than people
with higher literacy.
Clinical Trial Registration—URL: http://www.clinicaltrials.gov. Unique identifier: NCT00378950.
(Circulation. 2012;125:2854-2862.)
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H

eart failure (HF) self-care training can decrease hospitalizations, delay mortality, and improve HF-related
quality of life (HFQOL).1,2 Although self-care training appears to have important benefits for patients, the optimal

design remains unclear. Previously effective trials have tested
interventions that range from 1 session to several sessions and
generally compared the interventions with usual care.1– 4 We
do not know the optimal amount of training, whether ongoing
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support is needed, the best mode of administration, the
setting, or the target populations.5 Some evidence suggests
that training may be particularly beneficial for vulnerable
patients, including those with lower socioeconomic status
(SES) or low literacy skills.3,6
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Low literacy is a risk factor for several adverse outcomes,
including all-cause mortality,7–9 all-cause hospitalization,10,11
and HF-related hospitalization.12 Literacy appears to be an
independent predictor of outcomes distinct from educational
attainment and other measures of SES.13 Previous studies,
including our own single-center trial, have demonstrated that
self-care training or intensive care management programs
improve outcomes compared with less intensive interventions
or usual care and that these effects are equal or greater among
patients with low literacy skills.3,12,14,15 This suggests that the
level of support required to optimize health outcomes may
vary according to literacy level.
Because patients with low literacy often have knowledge
deficits and may need more intensive instruction to master
HF self-care, we developed a program that tailors instruction
to need and seeks to create sustained mastery. We were
interested in whether the effects of this more intensive,
multisession intervention offered more benefit than a single
session of training and whether more intensive training would
have a differential effect based on literacy level. Thus, we
conducted a randomized, controlled trial to compare the
effects of 2 different amounts of self-care training on the
incidence of all-cause hospitalization and death. Our secondary outcomes were incidence of HF-related hospitalizations
and HFQOL.

Methods
We conducted a randomized trial (http://www.clinicaltrials.gov;
unique identifier: NCT00378950) comparing the effectiveness of a
single session versus a more intensive multisession education program. Details regarding study participant eligibility, recruitment
procedures, and data collection processes have been described
previously16 and are summarized here. The study protocol was
approved by the Institutional Review Board Human Subjects Committees at all sites.

Setting and Participants
Study participants were enrolled from 2007 to 2009 from general
internal medicine and cardiology clinics at 4 sites: University of
North Carolina at Chapel Hill; Feinberg School of Medicine,
Northwestern University; University of California, San Francisco–
San Francisco General Hospital; and Olive View–UCLA Medical
Center. To be included in the study, each participant required a
clinical diagnosis of HF, New York Heart Association class II
through IV symptoms in the past 6 months, current use of a loop
diuretic, fluency in English or Spanish, and adequate cognitive
functioning based on the Mini-Cog screener.17 A clinical diagnosis
of HF required the patient’s physician to diagnose HF and 1 of the
following test results: (1) Left ventricular hypertrophy on ECG or
echocardiogram, (2) ejection fraction ⬍50%, (3) pulmonary edema
on chest radiograph, or (4) elevated B-type natriuretic peptide.

Recruitment, Baseline Interview, Initial Education,
and Randomization
Potential participants were approached at regular outpatient appointments. Those agreeing to participate provided informed consent.
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Subsequently, the research assistant administered baseline questionnaires. At the end of the baseline assessment, all participants
received the initial training session from the site’s health educator.
The initial training session was ⬇40 minutes long and included
review of daily self-assessment and action planning in case of
exacerbation, salt avoidance, exercise, and medication adherence.
Participants also received the Caring for Your Heart: Living Well
with Heart Failure education manual (http://www.nchealthliteracy.
org/hfselfmanage.html) and a new digital scale for weighing themselves. Our literacy-sensitive training materials were refined and
expanded for this trial based on materials we previously developed
and tested, and the training was grounded in social cognitive theory
and learning theory.3,18 The health educator at each site had a
Master’s degree in health education or a related field and experience
teaching patients in clinical settings. Before the start of enrollment,
the educators participated in a 2-day training session with the
investigators that involved review of the intervention and role-play.
After that session, the educators met weekly with one of the
investigators (D.A.D.) to continue role-play, discuss questions, and
foster similar implementation of the interventions at each site.
During the first 6 months of enrollment, educators recorded 2 to 3
telephone coaching sessions with patients (with permission) to
facilitate training and quality assurance. These sessions were reviewed by a coinvestigator (D.A.D.) and the lead educator (V.H.)
and discussed with the educators on group calls.
After the initial training session, participants were randomized to
either the single-session or multisession group, stratified by literacy
and site. Randomization occurred in blocks of varying size (block
sizes of 4, 6, and 8 for English-speaking subjects and 4 for Spanish
speakers) that were unknown to the investigators, and group assignment was concealed in opaque consecutively numbered envelopes
that were opened after the initial training session by the educator.
Research assistants and investigators remained masked to study arm
assignment.

Multisession Intervention Description
Those assigned to a single session completed their session and
continued with their usual care. Those assigned to the multisession
intervention received the same initial session plus our more intensive
education and self-care training intervention.16,19 The multisession
intervention also included more specific instruction using daily
weights to guide diuretic self-adjustment if the patient’s physician
allowed it.
Over the next 4 weeks, the multisession participant was scheduled
to receive 5 to 8 follow-up phone calls (⬇10 minutes each) from
the site’s health educator to reinforce the education and to guide the
patient toward better self-care skills. During the first 2 calls, the
health educator focused on reviewing the key behavior components
of the program: Performing and recording daily weights, assessing
for symptoms, taking the proper dose of diuretic according to their
weight (based on a plan developed with their provider), and calling
the doctor when appropriate. This information continued to be
reviewed at every call to assess adherence. Calls 3 to 8 focused on
the other 3 elements of HF self-care: Medication adherence, limiting
salt, and exercise. The calls focused on reviewing the initial
educational content, assessing the patient’s knowledge and behaviors, and providing additional information and motivation. After
the first month, the educator initiated calls every 2 weeks until the
patient demonstrated mastery for all content areas. The intent of the
education sessions was to ensure mastery of the content and to build
self-efficacy toward carrying out the self-management activities.
Once mastery was demonstrated, the educator called the patient
monthly to check on their self-care and to encourage the patient to
continue the program.
Importantly, all contact from the educator focused on self-care,
and the educator did not serve as an advocate for the patient with the
healthcare system or a conduit of information about patient status to
the physician unless patient safety was at risk. The educator coached
the patient on how to effectively contact the clinical practice and
helped the patient understand important times when they should
contact their healthcare providers. All education was delivered in the
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language preferred by the patient (English or Spanish) by a bilingual
educator.

ventions. Specifically, we evaluated for the presence of hypokalemia, renal insufficiency, volume depletion, and syncope.16

Study Measures

Sample Size

We abstracted age, sex, comorbid conditions, prescribed medications, diagnostic laboratory tests, and echocardiogram results from
the medical chart. All interviews were conducted verbally in the
language of choice (English or Spanish) by a trained research
assistant fluent in the language. During baseline interviews, we
obtained race/ethnicity, insurance status, income, subjective SES,
years of education, and medication use by self-report. HF severity
was assessed by interview and categorized by New York Heart
Association class. Subjective SES was assessed with the MacArthur
Scale of Subjective Social Status.20 All items that had not previously
been administered in Spanish were translated by native Spanish
speakers using forward and back translation.
Literacy was measured with the reading comprehension passages
of the Short test of Functional Health Literacy in Adults (STOFHLA) in either English or Spanish. The S-TOFHLA is a
36-item, 7-minute timed test of reading comprehension and is a
reliable, validated measure of literacy in the healthcare context.21
Each participant’s literacy level was categorized as either inadequate/marginal (0 –22 correct answers), which we refer to as “low
literacy,” or adequate literacy (23–36 correct).
HFQOL was assessed at baseline with the validated Improving
Chronic Illness Care Evaluation Heart Failure Symptom Scale.22 The
Heart Failure Symptom Scale consists of 7 questions about health
during the previous 4 weeks with a 5-point response scale; scores
were transformed to a 100-point scale, with 100 representing the
least possible symptoms/best health. In our analyses, a difference of
14 points on the 0 to 100 scale is roughly equivalent to a difference
in 1 level of New York Heart Association classification.23

Our sample size calculation is discussed in detail elsewhere.16 Using
data from our previous trial to estimate event rates (1.63 events per
person per year in the control group and 1.14 events per person per
year in the intervention group),3 we aimed to study 600 patients with
HF to achieve a power of 0.9 to detect an incidence rate ratio of 0.7.16

Outcome Assessment
Our primary outcome was combined incidence of all-cause hospitalization or death. Patients were interviewed at 6 and 12 months to
determine whether any hospitalizations had occurred in the previous
time period, and if so, at which hospital(s) the event(s) took place.
After the interviews, we obtained the admission and discharge
summaries for each hospitalization and also queried for any other
hospitalizations that occurred during the study at that site. At
12-month follow-up, we did an additional search for hospitalizations
at the main clinical sites as well, regardless of whether the participant
reported outcomes at that site. We confirmed deaths using a national
death index that uses several databases, including the Social Security
Death Index, and is updated monthly.24 All assessors of outcome
status were masked to study arm assignment. We used the medical
record– confirmed events for analysis rather than self-reported
counts.
To assess the secondary outcome of incidence of HF-related
hospitalization, 1 member of the 3-member adjudication committee,
masked to study arm assignment, reviewed the admission and
discharge summaries to determine whether the hospitalization was
HF-related. The investigator used a study protocol and their clinical
judgment to determine whether uncontrolled HF was an important
contributing factor to the admission. If the first assessor decided the
admission was definitely HF-related or definitely not HF-related, no
further assessment was performed. For all others, another assessor
conducted a second assessment. If there was disagreement between
the first 2 assessors, a third assessor reviewed the admission, and the
case was discussed by the full committee to resolve the difference.
We also obtained all emergency department visit records from
institutions that participants said they visited. We evaluated emergency department visits for whether they were HF-related in the
same manner as hospitalizations.
HFQOL was measured by interviewer-administered questionnaire
at baseline, 1 month, 6 months, and 12 months. We tracked the
number and content of calls in the multisession group as an indicator
of dose. We reviewed all hospitalizations, deaths, and emergency
department visits for potential adverse events caused by the inter-

Statistical Analysis
We compared differences in the incidence rates of the primary and
secondary outcomes between the 2 study groups using negative
binomial regression.25,26 We first compared crude (unadjusted)
differences. Next, we repeated the models with adjustment for those
variables that were statistically significantly different between arms
at baseline. The rate of the primary outcome differed across sites, so
we included a site-level fixed effect. The variance was adjusted for
clustering of patients within sites, and we adjusted for varying
exposure related to time on trial. The number of patients per
physician was low, so we did not adjust for clustering at the
physician level. In our protocol, we prespecified that we would
adjust for variables with baseline differences detected at the P⬍0.05
level, so we conducted both adjusted and unadjusted analyses.
Because one of our hypotheses was that the effect of the
intervention was moderated by literacy status, we conducted prespecified subgroup analyses by literacy level; this was performed by
including an indicator variable for low literacy and interacting this
indicator with the study arm; a Wald test on the coefficient of the
interaction term was used to test the hypothesis that literacy modified
the effectiveness of the multisession intervention relative to single
session.
We used generalized estimating equations to determine the change
in HFQOL associated with the intervention. We specified a model
with HFQOL as the dependent variable and covariates for the study
arm and follow-up period, with interactions to allow for the possibility of changes in the net effect of the intervention over time. We
also performed subgroup analyses by interacting literacy with the
study arm and follow-up period.
Missing data on adjustment variables were imputed with bestsubset regression for HFQOL if only 1 item was missing (n⫽8
imputed) and with hot-deck procedures for subjective SES based on
categories for schooling, income, and age (n⫽18 imputed).27 Of the
605 study subjects, 4 were excluded from the adjusted models
because of missing HFQOL values.

Results
We approached 1842 patients for enrollment, 605 of whom
were enrolled after they met the inclusion criteria, agreed to
participate, and had their physician agree to allow participation (Figure 1). Baseline demographic and clinical characteristics are shown in Table 1. The multisession and singlesession groups were statistically significantly different at
baseline for HFQOL, use of angiotensin-converting enzyme
inhibitor or angiotensin receptor blocker, and subjective SES
(Table 1). Over 12 months, patients in the multisession group
received a mean of 14.2 calls (SD 4.8) with a mean duration
of 12.0 minutes (SD 4.3) each.

Incidence of All-Cause Hospitalization and Death
Overall, we found no difference between multisession and
single-session groups for the incidence of all-cause hospitalization or death over 12 months. The unadjusted incidence
rate ratio (IRR) was 1.01 (95% confidence interval [CI],
0.83–1.22) and the adjusted IRR was 0.96 (95% CI, 0.70 –
1.31; adjusted for site, HFQOL, angiotensin-converting en-
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Figure 1. Flow diagram of progress
through the study. *Response rates for
the 6- and 12-month interviews differed
by literacy group, with lower-literacy participants more likely to miss the interview
(eg, at 12 months, response rate was
80% for low literacy and 90% for higher
literacy). However, the difference in
response rates by literacy was not different between the study groups.
Downloaded from http://circ.ahajournals.org/ by guest on July 26, 2017

zyme inhibitor or angiotensin receptor blocker use, and
subjective SES) for the multisession group compared with the
single-session group (Table 2).
We conducted a prespecified subgroup analysis by literacy
and found that for patients with low literacy, the IRR was
0.75 (95% CI, 0.45–1.25) and adjusted IRR was 0.73 (95%
CI, 0.39 –1.36) favoring the multisession group versus the
single-session group. Among patients with higher literacy,
the unadjusted IRR was 1.22 (95% CI, 0.99 –1.50) and the
adjusted IRR was 1.16 (95% CI, 0.86 –1.55) favoring the
single-session group. The effect of multiple sessions differed
by literacy level with an interaction probability value of
0.048.

Secondary Outcomes
HF-Related Hospitalization
The unadjusted IRR was 0.92 (95% CI, 0.77–1.11) and the
adjusted IRR was 0.90 (95% CI, 0.70 –1.15) favoring the
multisession group versus the single-session group. Among
patients with lower literacy, the unadjusted IRR was 0.53
(95% CI, 0.25–1.12) and the adjusted IRR was 0.48 (95% CI,
0.24 – 0.92) favoring the multisession group, and for those
with higher literacy, the unadjusted IRR was 1.32 (95% CI,
0.92–1.88) and the adjusted IRR was 1.34 (95% CI, 0.87–
2.07) favoring the single-session group. Again, the effect of
multiple sessions differed by literacy level, with an interaction probability value of 0.005.
Emergency Department Visits
Emergency department visits that did not result in hospitalization were not different between the multisession and

single-session group: Unadjusted IRR was 0.82 (95% CI,
0.42–1.64) and adjusted IRR was 0.79 (95% CI, 0.47–1.31).
The point estimate was not different by literacy, and the
interaction probability value was not statistically significant
(Pinteraction⫽0.85).
HF Quality of Life
Patients in the multisession group had greater improvement in
HFQOL from baseline at the 1-month (as described previously28) and 6-month (P⬍0.001 and P⫽0.003, respectively)
assessments, but the differences between the groups waned
over time (Figure 2). After 12 months, the differences
between the groups were no longer statistically significant
(2.62 points better for multisession group, P⫽0.082). The
greater improvement in HFQOL in the multisession group
appeared to be more sustained in the higher literacy subgroup
than the lower literacy subgroup, but the interaction was not
statistically significant (P⫽0.41; Figure 2).

Subgroup Analyses
We evaluated the relative effects of multiple sessions versus
a single session for several subgroups other than literacy.
Among the subgroups tested (sex, education, SES, race, and
New York Heart Association class), none modified the effect
of multiple sessions as much as literacy (Figure 3).

Adverse Events
Episodes of hypokalemia, renal insufficiency, volume depletion, and syncope were similar between the groups, and no
events were attributable to the single session or the multisession intervention.
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Demographic and Clinical Characteristics of the Enrolled Participants

Size, n

Overall Sample

Single Session Only

Multisession

605

302

303

24.2⫾12.3

24.5⫾12.4

24.0⫾12.2

P

Demographics
Literacy (TOFHLA)
Site
UNC

216 (36)

108 (36)

NU

166 (27)

83 (27)

83 (27)

UCSF

148 (24)

74 (25)

74 (24)

UCLA
Age, y

108 (36)

75 (12)

37 (12)

38 (13)

60.7⫾13.1

60.3⫾12.3

61.1⫾13.8

Race/ethnicity
White, non-Hispanic

122 (40)

97 (16)

43 (14)

54 (18)

Black

232 (38)

114 (38)

118 (39)

Other

41 (7)

22 (7)

19 (6)

2 (0)

1 (0)

1 (0)

Sex: Male

314 (52)

156 (52)

158 (52)

Language: English

522 (87)

261 (88)

261 (87)
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Missing

111 (37)

Income level, $
⬍15 000

305 (52)

153 (52)

92 (16)

43 (15)

49 (17)

67 (11)

35 (12)

32 (11)

125 (21)

63 (21)

62 (21)

160 (26)

78 (26)

82 (27)

Education level

0.22

High school

177 (29)

86 (28)

91 (30)

Some college

140 (23)

64 (21)

76 (25)

128 (21)

74 (25)

54 (18)

College graduate or greater
Subjective SES (median and interquartile range)

5 (3–7)

5 (3–7)

4 (2–6)

Insurance
Medicare only

0.67

152 (52)

15 000–24 999

⬍12th grade

0.90
0.91

25 000–40 000
⬎40 000

0.49
0.73

233 (39)

Hispanic

0.63
1.00

0.01*
0.76

65 (11)

28 (9)

37 (12)

Medicare and Medicaid

104 (17)

52 (17)

52 (17)

Medicare and private

129 (21)

68 (23)

61 (20)

Medicaid

151 (25)

77 (25)

74 (24)

Private

77 (13)

35 (12)

42 (14)

Uninsured

79 (13)

42 (14)

37 (12)

61⫾22

63⫾22

59⫾22

I

114 (19)

60 (20)

54 (18)

II

304 (50)

152 (50)

152 (50)

III

118 (20)

56 (19)

62 (20)

Clinical characteristics
HFSS
NYHA class at baseline

IV

0.02
0.556*

69 (11)

34 (11)

35 (12)

Systolic dysfunction: LV ejection fraction ⬍0.45

355 (59)

186 (62)

169 (56)

0.15

Systolic BP (mm/Hg)

125⫾23

124⫾22

125⫾24

0.58

Diastolic BP (mm/Hg)

71⫾13

72⫾14

71⫾12

0.34

33.1⫾8.9

33.8⫾9.0

32.5⫾8.7

0.09

Creatinine level

1.3⫾0.5

1.2⫾0.5

1.3⫾0.6

0.19

Diabetes mellitus

290 (48)

140 (46)

150 (50)

0.44

Hypertension

513 (85)

257 (85)

256 (84)

Body mass index

0.83
(Continued)
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Demographic and Clinical Characteristics of the Enrolled Participants
Overall Sample

Single Session Only

Multisession

288 (48)

136 (45)

152 (50)

0.21

Atrial fibrillation

P

Previous MI or angina

230 (38)

112 (37)

118 (39)

0.64

PHQ Depression score

7.5⫾5.4

7.1⫾5.3

7.8⫾5.6

0.12

96 (16)

50 (17)

46 (15)

0.64

ACE-I

391 (66)

200 (67)

191 (64)

0.37

ARB

120 (20)

64 (21)

56 (18)

0.39

ACE-I or ARB

497 (82)

258 (85)

239 (79)

0.04

␤-blocker

492 (82)

251 (84)

241 (80)

0.16

Spironolactone

166 (27)

90 (30)

76 (25)

0.20

Current smoker
Medication history
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TOFHLA indicates Test of Functional Health Literacy in Adults; UNC, University of North Carolina; NU, Northwestern University; UCSF,
University of California at San Francisco; UCLA, University of California at Los Angeles; SES, socioeconomic status; HFSS, Heart Failure
Symptom Scale; NYHA, New York Heart Association; LV, left ventricular; BP, blood pressure; MI, myocardial infarction; PHQ, Patient
Health Questionnaire; ACE-I, angiotensin-converting enzyme inhibitor; and ARB, angiotensin receptor blocker.
Values are n (%), mean⫾SD, or median (range).
*For subjective SES and NYHA class, we used the nonparametric Wilcoxon-Mann-Whitney rank-sum test. However, the conclusions
remained the same regardless of statistical test used.

Discussion
In this comparative effectiveness research study, ambulatory
patients with HF who received the multisession intervention
did not have a lower incidence of all-cause hospitalizations or
death compared with those who received a single session.
Intensive longitudinal teaching did not appear to offer additional benefit over a single intensive educational session for
the population as a whole. However, the multisession intervention may have been more effective than a single session
for those with low literacy, particularly for HF-related hospitalizations. HFQOL improved more for multisession patients at 6 months but not at 12 months, and this effect did not
differ according to literacy. Our study was designed with
limited exclusion criteria and enrolled an economically,
ethnically, racially, and geographically diverse group of
patients from outpatient settings at 4 university health centers.
As such, our results represent a broad segment of HF patients.
Table 2.

We hypothesized that patients with lower literacy would
derive more benefit from the more intensive multisession
intervention. The complexity and scope of information required for optimal HF self-care is probably not adequately
covered in 1 education session. People with low literacy skills
may have difficulty with review and self-study of educational
materials and consequently have more difficulty reaching
mastery after 1 session than people with higher literacy skills.
The multisession strategy should have “leveled the playing
field,” enabling patients with low literacy to receive adequate
instruction and achieve outcomes similar to patients with
higher literacy.
We also hypothesized that patients with higher literacy
would derive benefit from the more intensive training. In this
study, however, the single-session intervention was as good
as the multisession, and perhaps even better, for patients with
higher literacy with respect to hospitalizations. We are unsure
why the multisession program may lead to more hospitaliza-

All-Cause and Heart Failure–Related Hospitalization
Incidence Rate/Year
n

Single Session Only

Multisession

Unadjusted Incidence
Rate Ratio

Adjusted Incidence
Rate Ratio*

All-cause hospitalization or death
All

605

0.73

0.75

1.01 (0.83–1.22)

0.96 (0.70–1.31)

Inadequate literacy

225

0.90

0.73

0.75 (0.45–1.25)

0.73 (0.39–1.36)

Adequate literacy

380

0.63

0.76

1.22 (0.99–1.50)

1.16 (0.87–1.55)

HF-related hospitalization
All

605

0.30

0.27

0.92 (0.77–1.11)

0.90 (0.70–1.15)

Inadequate literacy

225

0.40

0.22

0.53 (0.25–1.12)

0.48† (0.24–0.92)

Adequate literacy

380

0.24

0.30

1.32 (0.92–1.88)

1.34 (0.87–2.07)

HF indicates heart failure.
An incidence rate ratio ⬍1.0 favors the multisession group over the single-session group. Confidence intervals for unadjusted
difference in medians use bootstrapping.
*Adjusted for site, HF quality of life, angiotensin-converting enzyme inhibitor/angiotensin receptor blocker use, and subjective
socioeconomic status.
†P⬍0.05.
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Figure 2. Change in heart failure quality of life (HFQOL) from baseline at 1, 6, and 12 months. A, All study patients; B, only those with
adequate literacy; and C, only those with lower (inadequate) literacy.

tions. Perhaps the effect of the multisession program is to
increase self-care and activation and to increase attention to
symptoms. Patients with higher literacy may need less assistance with improving self-care and activation. But the additional phone calls may have led to closer attention to
symptoms and subsequently more admissions, similar to
effects seen in other studies.29
One of our secondary outcomes, HFQOL, followed a
different pattern. In the case of HFQOL, the multisession
group had greater improvement, but the difference between
the multisession and single-session groups waned over time.
In contrast to the hospitalization findings, the effects of
multiple sessions on HFQOL were equal or greater among
participants with higher literacy compared with those with
lower literacy. This difference in findings suggests that
different elements of self-care may affect hospitalization and
HFQOL differently. For example, earlier activation of the
care system may help to avoid hospitalizations, but increasing
exercise may play a larger role in improving HFQOL.30 Such
distinctions in HF self-care effects may be useful in the
design of self-care training programs.
Other trials of self-care training have been mixed with
regard to effect modification by literacy or similar variables.
We previously performed a single site trial of 126 patients
that compared a similarly intensive multisession intervention
versus usual care.3 That trial demonstrated improvements for

both low and higher literacy patients who received the more
intensive intervention, with somewhat stronger effects among
patients with low literacy, but the study was not powered to
detect effect modification.3 A recent comparative effectiveness research study evaluated HF self-management training
versus general HF education and demonstrated effect modification by income.6 Conversely, studies that incorporate
more aspects of patient navigation and disease management
and compare such approaches with usual care have not shown
effect modification.4,14,15 For example, a study of nurse
management versus usual care did not show effect modification by literacy.14,15
The present study had some limitations. Our multisession
intervention, like self-care training or disease management,
combined several elements on the basis of the theory that
their individual effects would be difficult to detect if tested
independently. We cannot attribute effects to any single
element of the intervention. Additionally, we did not collect
information on the dose of medications or the number of
outpatient visits in each group. It is possible that some effect
of the multisession intervention was to increase care-seeking
behavior. Another limitation was that the randomization did
not evenly distribute HFQOL between the groups. Because
HFQOL is such a powerful predictor of hospitalization, we
thought that this uneven distribution could influence our
results and inferences. The point estimates of effect remained
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Figure 3. Subgroup analysis for differences in heart failure (HF)–related hospitalization for the multisession group compared with the single-session group.
Adjusted for site, HF quality of life, angiotensin-converting enzyme inhibitor or angiotensin receptor blocker use, and subjective socioeconomic status (SES).
NYHA indicates New York Heart Association; IRR, incidence rate ratio.

similar regardless of adjustment. Lastly, the present study
was conducted at 4 academic centers, which may limit
generalizability to unaffiliated healthcare systems.

and Blood Institute had no role in the design and conduct of the
study; collection, management, analysis, and interpretation of the
data; and preparation, review, or approval of the manuscript.

Disclosures

Conclusions
A more intensive multisession intervention for patients with
HF did not decrease the incidence of hospitalizations compared with a single session only; however, effect modification
by literacy suggests that more intensive interventions may
hold benefit for specific subgroups. The design of self-care
interventions should take into account the needs of the patient
in regard to prior knowledge and skills, the design of the
educational materials, and the delivery and reinforcement of
information provided.
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CLINICAL PERSPECTIVE
This manuscript describes the comparative effectiveness of 2 types of a heart failure self-care training program:
single-session training versus multisession training. In a diverse population across 4 clinical sites, there was no difference
in rate of hospitalization or death between the interventions. However, patient literacy was an important factor in the effect
of the intervention. Patients with low literacy appeared to benefit from the multisession intervention compared with the
single-session intervention, but patients with higher literacy did not benefit. Although self-care training for heart failure is
an important component of guideline-based care for all patients, it may be important to focus our most intensive resources
via ongoing training for patients with low literacy skills.
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