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Abstract

The National Heart, Lung, and Blood Institute
developed the Honoring the Gift of Heart
Health (HGHH) curriculum to promote cardio-
vascular knowledge and heart-healthy lifestyles
among American Indians and Alaska Natives
(AI/ANs). Using data from a small randomized
trial designed to reduce diabetes and cardiovas-
cular disease (CVD) risk among overweight/
obese AI/ANs, we evaluated the impact of an
adapted HGHH curriculum on cardiovascular
knowledge. We also assessed whether the cur-
riculum was effective across levels of health liter-
acy (defined as the ‘capacity to obtain, process
and understand basic health information and
services needed to make appropriate health deci-
sions’). We examined change in knowledge from
baseline to 3 months for two groups: HGHH
(N=89) and control (N =50). Compared with
controls, HGHH participants showed significant
improvement in heart attack knowledge and
marginally significant improvement in stroke
and general CVD knowledge. HGHH partici-
pants attending >1 class showed significantly
greater improvement than controls on all three
measures. Although HGHH participants with in-
adequate health literacy had worse heart attack
and stroke knowledge at baseline and 3 months
than did participants with adequate skills, the
degree of improvement in knowledge did not

differ by health literacy level. HGHH appears
to improve cardiovascular knowledge among
AI/ANs across health literacy levels.

Introduction

Although cardiovascular disease (CVD) was once
rare among American Indians and Alaska Natives
(AI/ANs) [1-6], CVD burden is now greater among
Native people than the US all-race population
[1, 6-8]. Coronary heart disease and stroke are sig-
nificantly more prevalent among AI/ANs than the
general population [1, 7], with serious cardiovascu-
lar problems beginning early in life [9-11].

Risk factors for CVD are common among
AI/ANs, who have high rates of hypertension
[10, 12, 13], hypercholesterolemia [10, 12, 14] and
diabetes [12, 13, 15-17]. Behavioral risk factors also
are common, with AI/ANs having a high prevalence
of smoking [12, 13, 16-18], overweight/obesity
[13, 16, 17] and sedentary lifestyles [13, 16, 17].

Many AI/ANs have restricted cardiovascular
knowledge. Compared with the US all-race popula-
tion, AI/ANs have more limited knowledge of heart
attack and stroke symptoms [12, 19]. General know-
ledge of CVD, however, is relatively strong. For
example, most AI/ANs know that being overweight
is a risk factor for heart disease and that physical
activity can reduce CVD risk [19, 20]. Specific limi-
tations have been noted, however. For example, in a
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recent study, many AI/AN participants could not
correctly identify whether a specific blood pressure
value would be considered high [19].

To address CVD burden in Native communities,
the National Heart, Lung, and Blood Institute
(NHLBI) developed the Honoring the Gift of
Heart Health (HGHH) curriculum, which targets
cardiovascular health in AI/ANs [21, 22]. Although
HGHH is recommended for use in Indian healthcare
settings [23], no studies of its effectiveness have
been published. This article addresses this gap in
the literature.

We examined whether participation in educa-
tional sessions adapted from the HGHH curriculum
improved cardiovascular knowledge among partici-
pants in the Fresh Insights Toward Health (FIT
Health) study, a small controlled trial designed to
reduce diabetes and CVD risk among overweight/
obese AI/ANs. In evaluating knowledge gain, we
sought to determine whether participants with
lower versus higher health literacy levels benefited
equally from HGHH-based education. Health liter-
acy is ‘the capacity to obtain, process, and under-
stand basic health information and services needed
to make appropriate health decisions’ [24]. National
data indicate that 36% of US adults and 48%
of AI/AN adults have limited health literacy skills
[25].

Ample evidence indicates that limited health lit-
eracy is associated with poor disease knowledge
[26-37]. Most studies examining this relationship
have been cross-sectional, however, and thus do
not clarify whether limited health literacy serves
as a barrier to the acquisition of knowledge.
The few studies to examine the relationship of
health literacy with knowledge acquisition provide
inconsistent results. Although four studies
showed that knowledge gain did not depend on
health literacy [38—41], two studies indicated that
low-literate participants learned less in response
to educational intervention than did their higher-
literacy counterparts [42, 43]. Given that
knowledge mediates the relationship between
health literacy and outcomes [44-47], ensuring
that interventions are effective across health literacy
levels is critical.

Methods

FIT Health study

FIT Health was a pilot project designed to reduce
diabetes and CVD risk among overweight/obese Al/
ANSs. Informed by Social Cognitive Theory [48-50]
and Transtheoretical Model [S1], the study was de-
signed to enhance self-efficacy and positive
outcome expectancies related to heart-healthy be-
haviors, with the goal of increasing participants’
readiness to change their current lifestyles. Such
change was expected to result in improved health
behaviors and clinical outcomes.

Participants were assigned to one of three study
arms: (i) HGHH-based education, (ii) WiiFit Plus™
and (iii) control. Participants randomized to the
second group received WiiFit Plus™ gaming con-
soles for home use at the time of randomization.
Using a wait list control design, participants in the
HGHH and control groups received WiiFit consoles
following the 3-month visit. This article addresses
cardiovascular knowledge among HGHH and con-
trol participants.

The study was conducted in 201011 at two urban
Indian clinics: Denver Indian Health and Family
Services (DIHFS) and First Nations Community
HealthSource (FNCH) in Albuquerque. Funded by
the Indian Health Service (IHS), these clinics pro-
vide healthcare services to AI/ANs living in their
local areas. The protocol was approved by the
Institutional Review Board (IRB) of the University
of Colorado Anschutz Medical Campus and the
National THS IRB.

Participants
Recruitment

Participants were recruited through clinic mailings.
The clinics limited their mailing lists to AI/ANs
within a few years of the eligible age range and
who had attended a clinic visit within the past
year. Recruitment information also was made avail-
able in the clinics and at local powwows.

Study staff conducted telephone screenings to
assess eligibility of interested patients. Participants
had to be AI/ANs aged 18—64 years, to have a Body
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Mass Index (BMI) of 25.0-39.9 kg/mz, to be active
DIHFS or FNCH clients, and to have a permanent
address and phone number, with no plans to move.
Exclusion criteria included active cancer, dialysis,
uncontrolled hypertension, pregnancy and active al-
cohol/substance abuse. As the study’s primary aim
was to reduce diabetes and CVD risk, patients already
diagnosed with these conditions were excluded.

Participants who appeared eligible based on the
telephone screening participated in a clinical clear-
ance visit. During the visit, participants provided
informed consent and Health Insurance Portability
and Accountability Act authorization in addition to
undergoing a physical exam and blood draw to con-
firm eligibility.

Randomization

DIHFS participants were randomly assigned to the
HGHH or control group. Allocation sequence was
determined by the study statistician and stratified by
BMI (25.0-29.9 versus 30.0-39.9) using permuted
blocks, with randomly varying block sizes, so each
group had an equal number of participants within the
blocks. As a result of substantial budget cuts early in
the project, FNCH staffing was limited to a single
health educator. To make the protocol manageable
at that site, all participants were assigned to the
HGHH group.

Sample

The sample included 89 HGHH participants
(DIHFS =47; FNCH =42) and 50 control partici-
pants, resulting in an analysis sample of 139
individuals.

Procedures

Once eligibility was established, participants
completed the baseline survey—which included
items addressing sociodemographics, cardiovascu-
lar knowledge and health literacy—and were
randomized. HGHH participants were scheduled to
attend the next set of HGHH classes and control
participants were given written information about
heart health (which HGHH participants also

received). Three months after randomization, par-
ticipants completed the survey again.

HGHH curriculum

HGHH is a 10-session curriculum intended to pro-
mote heart health among AI/ANs [22]. Sessions
cover heart attack symptoms and the importance
of 911, risk factors for diabetes and CVD, benefits
of and ways to increase physical activity, smoking
hazards and cessation, maintaining a healthy weight
and controlling blood pressure and cholesterol. To
reduce burden and increase participation, we pre-
sented the curriculum in five classes covering two
sessions each, each class was conducted in the even-
ings and offered twice, and participants received a
$10 gift card to a local vendor (e.g. Walmart) for
each class attended. Classes were taught by two
Native health educators and a non-Native research
assistant; all were well educated in the curriculum.

We adapted the HGHH curriculum, incorporating
recent data on CVD in AI/ANs and adding informa-
tion on diabetes, stroke and the difference between
commercial and traditional tobacco (an important
topic in Native communities). We also incorporated
handouts from the American Heart Association and
the American Red Cross as well as excerpts from
the documentary videos ‘Unnatural Causes: Is
Inequality Making Us Sick?’” and ‘How to Get Fat
Without Really Trying’, presented food commer-
cials to initiate discussion of advertising and food
choices, and integrated 30 min of physical activity
into each class.

Measures

We used survey data from baseline and 3 months to
examine the impact of HGHH on cardiovascular
knowledge. The following measures were used:

Sociodemographics

Sociodemographic characteristics included age,
gender, ethnicity, education, income, employment
and marital status. To avoid excluding participants
who did not provide income data (5.0%), the income
variable included a category representing missing
data.

439



A. G. Brega et al.

Cardiovascular knowledge

Three types of knowledge were assessed: (i) heart
attack symptom knowledge, (ii) stroke symptom
knowledge and (iii) general knowledge of CVD
and its risk factors. Knowledge of heart attack and
stroke symptoms was measured using items from
the Behavioral Risk Factor Surveillance System
(BREFSS), a state-based, random-digit-dialed tele-
phone survey of US adults [52, 53]. Participants
indicated whether six symptoms were warning
signs of heart attack and six symptoms were warning
signs of stroke (‘Yes,” ‘No’ or ‘Don’t Know’). In
each case, five symptoms were hallmark signs of the
condition and one was a decoy (i.e. not a real symp-
tom). Each decoy symptom was, in fact, a hallmark
symptom of the alternate condition (e.g. ‘chest pain
or discomfort’ was a real symptom for heart attack
and a decoy for stroke). One additional BRFSS item
asked participants ‘If you thought someone was
having a heart attack or stroke, what is the first
thing you would do?” The percentage of participants
correctly responding that they would call 911 is
reported.

Participants were asked to respond ‘Yes’, ‘No’ or
‘Don’t Know’ to six items assessing general CVD
knowledge (e.g. A large waist can increase your risk
of heart disease). [tems were adapted from measures
developed by NHLBI, for which psychometric test-
ing has not been reported [54].

We examined responses to each item and to overall
measures of cardiovascular knowledge. For both
heart attack and stroke, we computed a continuous
measure reflecting the percentage of hallmark symp-
toms that were correctly recognized. Consistent with
prior BRESS research [12, 19, 55-61], we also com-
puted dichotomous variables identifying (i) whether a
participant correctly identified all five hallmark
symptoms of heart attack (or stroke) and (ii) whether
a participant showed ‘optimal” heart attack (or stroke)
knowledge. Participants had optimal knowledge if
they endorsed all five hallmark symptoms, did not
endorse the decoy (incorrect) symptom and indicated
that they would call 911. To assess general CVD
knowledge, we computed a continuous measure re-
flecting the percentage of items answered correctly.

Health literacy

Health literacy was measured using a single item—
‘How confident are you filling out medical forms by
yourself ?”—which has been shown to provide an
accurate indication of health literacy skills
[62—67]. As in prior studies [63, 65, 66], we identi-
fied participants answering ‘somewhat’, ‘a little bit’
or ‘not at all’ as having inadequate health literacy
and participants responding that they were ‘quite a
bit’ or ‘extremely’ confident as having adequate
health literacy.

Attendance

We report the percentage of HGHH participants
who did not attend any educational sessions
as well as the average number of sessions attended.

Analysis

Descriptive analyses examined sample characteris-
tics, baseline performance on overall knowledge
measures and HGHH attendance. Depending on
variable format, we used chi-square or two-sample
t-test to determine whether participants differed
across groups (i.e. HGHH or control) or data collec-
tion sites (i.e. DIHFS or FNCH).

Two sets of analyses were conducted to evaluate
the impact of HGHH on cardiovascular knowledge.
For the three continuous measures of overall know-
ledge (i.e. % of heart attack [or stroke] symptoms
recognized, % of general CVD knowledge items
answered correctly), we tested linear mixed
models using all available data to predict knowledge
as a function of treatment group, time point (base-
line versus 3 month) and the interaction of group by
time point. Analyses controlled for age, education,
income and site.

McNemar’s chi-square tests examined change
over time in performance on individual items and
on the four dichotomous measures of overall know-
ledge (i.e. correctly recognized all real symptoms of
heart attack [or stroke], had optimal knowledge of
heart attack [or stroke]). Analyses were conducted
separately by group and indicated whether a particu-
lar group showed significant improvement from
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baseline to 3 months. Analyses included participants
who had survey data at both time points (N = 136).

Finally, we assessed the impact of health literacy
on knowledge acquisition. Linear mixed models
using all available data were conducted to predict
the three continuous measures of overall knowledge
as a function of health literacy (controlling for age,
education, income and site). Analyses examined
whether performance differed across health literacy
groups at baseline and 3 months and whether the
degree of change over time differed across health
literacy groups.

Consistent with the intention-to-treat approach to
analysis of randomized controlled trials [68], linear
mixed model analyses included all participants
(N=139) and tables present results based on this
sample. To account for non-attendance, analyses
were repeated including only HGHH participants
who attended at least one session (i.e. the As-
Treated sample). When results using the As-Treated
and full samples differed, we report both sets of find-
ings in the text. Analyses and randomization were
conducted using SAS versions 9.2 and 9.3 [69].

Results

Sample description

Participants were AI/ANs age 20-64 years, with an
average age of 36.8 years (Table I). Three-quarters
of the sample was female, with 10.9% self-identify-
ing as Hispanic/Latino (as well as AI/AN), and
nearly half reporting being married/cohabiting.
The sample was well educated, with three-quarters
having at least some college or vocational training.
Participants faced significant challenges, however,
with 45.3% having a household income of <$20 000
for the prior year, more than half being unemployed,
and nearly one-quarter having inadequate health lit-
eracy. Participant characteristics did not differ
across treatment groups or sites (Ps > 0.10).

At baseline, participants recognized 61.5% of
heart attack symptoms, with 15.9% recognizing all
five symptoms and 4.4% having optimal knowledge
(Table I). Participants recognized 71.7% of stroke
symptoms, with nearly one-third identifying all real

symptoms and 10.1% having optimal knowledge.
On average, participants answered 87.2% of the
general CVD knowledge questions correctly.
Baseline knowledge did not differ by treatment
group or site (Ps > 0.10).

Participants in the HGHH group attended an aver-
age of 5.3 out of 10 sessions, although 21.4% of
participants failed to attend any sessions (Table I).
A two-sample r-test indicated that HGHH partici-
pants from FNCH attended significantly more ses-
sions than did HGHH participants from DIHFS
(P <0.05).

Overall knowledge

Table II presents performance on the overall know-
ledge measures at baseline and 3 months. Linear
mixed models showed that the percentage of heart
attack symptoms correctly recognized improved sig-
nificantly more over time for HGHH than control
participants (P <0.01) and that stroke and general
CVD knowledge scores improved marginally more
in the HGHH than the control group (P <0.10).
When analyses were restricted to the As-Treated
sample, the HGHH group showed significantly
greater improvement than the control group on all
three measures (P < 0.05).

The percentage of HGHH participants who recog-
nized all real symptoms of heart attack or stroke
significantly increased over time (Ps<0.01)
(Table ITI). HGHH participants did not show signifi-
cant improvement on the measures of optimal know-
ledge, however (Ps > 0.10). For control participants,
performance on these measures did not change over
time (P > 0.10).

Item-level analyses

Table III presents performance on each knowledge
item over time. The HGHH group showed signifi-
cant improvement over time in recognition of four
hallmark symptoms of heart attack (Ps<0.01).
Participants in the control group showed significant
improvement in recognition of one symptom
(P <0.05) and a significant decline in recognition
of another symptom (P < 0.05). Unlike control par-
ticipants (P > 0.10), HGHH participants showed a
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Table 1. Baseline characteristics by group”

Raw mean (SD) or frequency (%)°

Total sample HGHH group Control group®
Participant characteristics (N=139) (N=289) (N=50)
Age, mean (SD) 36.8 (10.5) 35.7 (10.1) 38.9 (11.0)
Gender: female (%) 75.5 75.3 76.0
Ethnicity: Hispanic/Latino (%) 10.9 9.1 14.0
Education: highest grade completed
<High school graduate (%) 5.8 6.7 4.0
High school grad/GED (%) 20.1 20.2 20.0
Some college/vocational (%) 453 47.2 42.0
College degree or more (%) 28.8 25.8 34.0
Income: pre-tax household income for prior year
<$10K (%) 27.3 27.0 28.0
$10K to <$20K (%) 18.0 21.4 12.0
$20K to <$30K (%) 16.6 16.8 16.0
$30K to <$40K (%) 16.6 15.7 18.0
>$40K (%) 16.6 16.8 16.0
Income missing (%) 5.0 22 10.0
Currently employed (%) 46.3 45.4 479
Married/cohabiting (%) 47.8 51.1 42.0
Inadequate health literacy (%) 223 19.1 28.0
Overall knowledge variables: baseline values
Knowledge of heart attack symptoms
% Real symptoms correctly identified, mean (SD) 61.5 (28.0) 61.7 (28.2) 61.2 (27.8)
Correctly identified all real symptoms (%) 15.9 13.6 20.0
Correctly identified all real symptoms, did not endorse 44 23 8.0
decoy symptom and knew to call 911 (%)
Knowledge of stroke symptoms
% Real symptoms correctly identified, mean (SD) 71.7 (27.9) 71.2 (26.3) 72.4 (30.7)
Correctly identified all real symptoms (%) 324 29.2 38.0
Correctly identified all real symptoms, did not endorse 10.1 7.9 14.0
decoy symptom and knew to call 911 (%)
General cardiovascular knowledge
% Items answered correctly, mean (SD) 87.2 (14.7) 87.5 (14.3) 86.7 (15.4)
Intervention attendance by HGHH participants Total HGHH (N=89) Denver (N=47)  Albuquerque (N=42)
Number of sessions attended, mean (SD) 5.3 (3.8) 4.5 (3.8) 6.3 (3.7)
Attended >1 session (%) 78.6 72.3 85.7

IChi-square and two-sample #-test analyses indicated that HGHH participants did not differ across sites (i.e. Denver and
Albuquerque) on baseline participant characteristics or knowledge scores (Ps>0.10). However, HGHH participants in
Albuquerque did attend significantly more HGHH sessions on average than did their counterparts in Denver (P < 0.05).

PRaw means (SDs) and frequencies are reported.

“Chi-square and two-sample #-test analyses indicated that the HGHH and control groups did not differ on baseline participant
characteristics or baseline performance on the overall knowledge measures (Ps > 0.10).

significant increase in incorrect endorsement of the
decoy symptom (P <0.01).

HGHH participants improved significantly in
their recognition of two hallmark symptoms of
stroke (Ps<0.01) and marginally in their

recognition of two others (P <0.10) (Table III).
When analyses were restricted to the As-Treated
sample, these two marginal findings became non-
significant (P > 0.10). Although HGHH participants
showed an increase in incorrect endorsement of the
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Table II. Change over time in overall outcome measures®

HGHH group Control group
Baseline 3 months Baseline 3 months
Continuous measures” (N=289) (N=50)
% Real heart attack symptoms correctly identified** 60.7 81.7 60.7 63.5
% Real stroke symptoms correctly identified” 70.6 81.5 75.1 78.2
% General CVD knowledge items answered correctly” 86.4 92.0 86.3 87.3
Dichotomous measures® (N=286) (N=50)
Heart attack
Correctly identified all real heart attack symptoms 13.6 52.3%% 20.0 20.0
Showed ‘optimal’ knowledge of heart attack® 2.3 5.8 8.0 10.0
Stroke
Correctly identified all real stroke symptoms 29.2 46.5%* 38.0 40.0
Showed ‘optimal’ knowledge of stroke* 7.9 12.8 14.0 14.0

“For continuous outcome measures, the table presents least-squared means (predicted values) by group and time point. Linear mixed
models assessed whether change in performance over time was significantly different in the HGHH and control groups: *P <0.10,

*##P <0.001.

"For dichotomous measures, raw frequencies are presented. McNemar’s chi-square analyses assessed whether performance within a
group (HGHH or control) improved significantly over time: AP <0.10, **P <0.01.

“Participants were identified as having ‘optimal’ knowledge if they correctly recognized all real symptoms of heart attack (or stroke),
knew that the decoy symptom was not a real symptom of heart attack (or stroke) and knew to call 911 in the event of a heart attack

or stroke.

decoy symptom, this change was non-significant
(P> 0.10). Control participants showed no signifi-
cant changes in stroke knowledge over time
(P> 0.10).

At baseline and 3 months, the majority of partici-
pants in both groups understood that one should call
911 in the event of a heart attack or stroke
(Table III). Neither group showed significant
improvement over time on this measure.

General CVD knowledge was strong at baseline,
with 82.0-98.8% of participants answering each
item correctly (Table III). One item that proved par-
ticularly challenging asked respondents whether a
blood pressure value of 140/90 mm Hg is considered
high. Approximately half of participants answered
this question correctly at baseline.

HGHH participants showed significant improve-
ment over time on two general CVD knowledge
items (Ps<0.05), including the blood pressure
item that proved challenging at baseline. For two
additional items, chi-square statistics could not be
computed because 100% of HGHH participants
answered the items correctly at 3 months. When
analyses were restricted to the As-Treated sample,

the HGHH group showed significant improvement
on one additional item (i.e. saturated and trans fat;
P <0.01) and a significance value could not be com-
puted for the challenging blood pressure item be-
cause 100% of HGHH participants answered the
item correctly at 3 months. The control group did
not experience change on any general CVD know-
ledge items (Ps > 0.10).

Health literacy and knowledge acquisition

Participants with inadequate health literacy had
more limited knowledge of heart attack symptoms
than did those with adequate health literacy at both
the baseline and 3-month visits (Ps < 0.05; Fig. 1).
However, there was no difference in the amount of
knowledge gained over time (i.e. 21.4 points for
participants with adequate health literacy and 22.4
points for participants with inadequate health liter-
acy). Using the As-Treated sample, the difference
between health literacy groups in baseline know-
ledge scores remained (P <0.05), but the group
difference at 3 months failed to reach significance
(P <0.06). Again, there was no difference in the
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Table IIl. Performance on each heart attack/stroke or general CVD knowledge item over time®

HGHH group (N=86) Control group (N =50)

Baseline 3 months  Baseline 3 months
Symptoms of heart attack % Endorsing each symptom
Pain or discomfort in the jaw, neck or back 30.7 72.1%% 28.0 30.0
Feeling weak, lightheaded or faint 472 77.9%%* 48.0 64.0%*
Chest pain or discomfort 85.4 97.7%% 98.0 86.0*
Pain or discomfort in the arms or shoulder 73.0 89.5%* 68.0 70.0
Shortness of breath 71.9 79.1 64.0 70.0
Incorrect symptom
Sudden trouble seeing in one or both eyes 42.7 65.1%%* 42.0 44.0
Symptoms of stroke % Endorsing each symptom
Sudden confusion or trouble speaking 80.9 93.0%* 88.0 90.0
Sudden numbness/weakness of face, arm or leg 94.4 95.4 90.0 96.0
Sudden trouble seeing in one or both eyes 573 77.9%* 62.0 66.0
Sudden trouble walking, dizziness or loss of balance 82.0 90.77 78.0 80.0
Severe headache with no known cause 41.6 52.37 44.0 46.0
Incorrect symptom
Chest pain or discomfort 55.1 65.1 48.0 50.0
What do if someone has a heart attack/stroke % Answering correctly
Call 911 92.1 96.5 96.0 98.0
General cardiovascular knowledge items % Answering correctly
A large waist can increase your risk of heart disease 82.6 93.0%* 82.0 86.0
Foods high in sodium can increase your risk of high blood pressure 96.5 96.5 92.0 96.0
Eating too much saturated and frans fat can raise your bad cholesterol level 91.9 95.4 96.0 98.0
Blood pressure of 140/90mm Hg is considered high 57.0 73.3%% 54.0 54.0
Overweight/obesity can increase your risk of high cholesterol 97.7 100.0° 98.0 96.0
Physical activity can reduce your risk for heart disease 98.8 100.0° 98.0 96.0
“Raw frequencies of participants endorsing each symptom or answering each item correctly are presented. McNemar’s chi-square
analyses assessed whether performance within a group (HGHH or control) improved significantly over time:

AP <0.10,*P <0.05,%*P < 0.01.

PTest statistic could not be calculated because there was no variability at the 3-month time point.

amount of knowledge gained over time between
groups (P > 0.10).

Participants with inadequate health literacy had
significantly lower stroke knowledge at baseline
and 3 months than did participants with adequate
health literacy (Ps <0.05; Fig. 2). Improvement
over time, however, did not differ by group
(P> 0.10). Participants with adequate health liter-
acy gained 10.8 points, while those with inadequate
health literacy gained 10.6 points. Using the As-
Treated sample, group differences at baseline and
3 months were not significant (P > 0.10).

The overall measure of general CVD knowledge
showed a different pattern of results. Participants in
the two health literacy groups did not differ at

baseline or 3 months on general CVD knowledge
(Ps>0.10), nor did the two groups experience
different degrees of improvement over time
(P> 0.10).

Discussion

Results corroborate prior work suggesting limita-
tions in cardiovascular knowledge among AI/ANs
[12, 19, 20]. Participants recognized 62% of heart
attack symptoms and 72% of stroke symptoms.
Although most knew to call 911 in the event of a
heart attack or stroke, limited symptom recognition
could hinder their ability to respond appropriately in
an emergency.
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Fig. 1. Change over time in heart attack knowledge (% real
symptoms correctly identified) by health literacy level. Linear
mixed models indicated that participants with adequate health
literacy had significantly better heart attack knowledge at base-
line (P < 0.05) and 3 months (P < 0.05) than did participants with
inadequate health literacy. Participants did not differ by literacy
group in the amount of knowledge gained between the baseline
and 3-month visits (P > 0.10).

Heart attack and stroke knowledge appeared more
limited in this sample than national samples. This
study and earlier work [19] indicated that 13-20% of
AI/ANs recognized all hallmark symptoms of heart
attack, compared with 31% nationally [58]. Studies
using national data showed that 10-16% of partici-
pants had optimal heart attack knowledge [12, 56,
58], compared with 2% of HGHH participants and
8% of controls in this study. Likewise, 20-38% of
AI/ANs in this and an earlier study [19] correctly
recognized all symptoms of stroke, compared with
449 nationally [59]. Further, this study and earlier
work indicated that 8—15% of AI/ANs have optimal
stroke knowledge [12], compared with 16-21% of
participants nationally [12, 55, 57, 59].

Consistent with earlier work [19], general CVD
knowledge was strong at baseline. It is possible that
urban AI/ANs are exposed to general information
about CVD risk (e.g. risks of eating too much salt,
being overweight) from multiple sources, including
care providers, media and public health campaigns.
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Fig. 2. Change over time in stroke knowledge (% real symptoms
correctly identified) by health literacy level. Linear mixed models
indicated that participants with adequate health literacy had sig-
nificantly better stroke knowledge at baseline (P < 0.05) and 3
months (P <0.05) than did participants with inadequate health
literacy. Participants did not differ by literacy group in the
amount of knowledge gained between the baseline and
3-month visits (P > 0.10).

The specific symptoms of heart attack and stroke
may receive less public attention and thus be less
well recognized.

Although general CVD knowledge was strong,
identifying whether a specific blood pressure value
is high was challenging for participants in this and
an earlier study [19]. Across the two samples,
approximately half of participants correctly identi-
fied a blood pressure value of 140/90 mm Hg as
high. Given that accurate knowledge of normal
blood pressure values is associated with better
blood pressure control [70, 71], these findings high-
light the need for improved hypertension awareness
among AI/ANs.

The adapted HGHH curriculum improved cardio-
vascular knowledge. HGHH participants showed
significantly greater improvement over time in
heart attack knowledge than did control participants
and marginally greater improvement in stroke and
general CVD knowledge. When analyses were
restricted to participants who attended at least one
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class, HGHH participants showed significantly
greater improvement on all three continuous
measures.

There are two main reasons participants may have
shown more substantial improvement in heart attack
than stroke or general CVD knowledge. First, be-
cause participants had a lower level of heart attack
than stroke or general CVD knowledge at baseline,
there was more opportunity for improvement in their
knowledge of heart attack symptoms. Second, even
with our adaptation of the curriculum, stroke was
not addressed as fully as was heart attack. The
adapted curriculum covered heart attack exten-
sively, addressing why heart attack happens, pre-
senting symptoms and highlighting the need for
immediate treatment. Participants received hand-
outs related to symptoms and the importance of
rapid treatment, engaged in role-plays, completed
a heart attack survival plan and made a pledge to
prepare themselves in case of heart attack. Although
we added content addressing the symptoms and
causes of stroke, facts about stroke in AI/ANs and
the importance of calling 911, less class time and
fewer interactive activities were focused on stroke
than heart attack.

Although HGHH participants improved in recog-
nition of heart attack and stroke symptoms, the per-
centage of respondents with optimal knowledge
remained low. In part, this pattern occurred because
HGHH participants showed an increase in incorrect
endorsement of decoy symptoms. Although this
may suggest that participants developed a tendency
to endorse any symptom—a possibility to which
future intervention researchers using BRFSS items
should be alert—it also may indicate that partici-
pants recognized all symptoms but were unable to
identify with which condition each symptom was
associated. Because confusion of symptoms may
result in less effective identification of heart attack
or stroke, it may be valuable for health promotion
curricula to more clearly distinguish between the
two conditions.

As few studies have examined the relationship of
health literacy with change in knowledge over time,
this work provides important insight. In this study,
participants with inadequate health literacy

experienced the same degree of improvement in
heart attack and stroke knowledge as did partici-
pants with adequate skills. Corroborating some ear-
lier work [38—41], these results suggest that low- and
high-literate individuals are equally capable of
acquiring knowledge in response to appropriate
intervention. Like some other studies have shown,
however [41], knowledge among low-literate par-
ticipants continued to lag behind that of participants
with higher health literacy skills. Although those
with limited skills made significant gains, their
lower baseline knowledge was difficult to over-
come. It may be that low-literate individuals
would benefit from additional class sessions or
supplemental interventions to enhance knowledge
gain.

As with all studies, the project had limitations.
The moderate sample size and lack of a control
group at FNCH—both necessitated by substantial
budget cuts—may have influenced results. Further,
because the study was conducted in two urban
Indian clinics, results might not generalize to other
AI/AN populations, including reservation commu-
nities or tribal groups unlikely to be represented in
these western samples. Also, because we adapted
the HGHH curriculum, this work does not provide
a pure test of HGHH effectiveness.

The high rate of non-attendance by HGHH par-
ticipants was an important limitation and may have
resulted in underestimation of intervention effects.
A multitude of factors may have influenced partici-
pation, including individual-level factors (e.g. geo-
graphic distance from the classroom), site-level
factors (e.g. having a single project staff member
in Albuquerque versus a multi-person project team
in Denver), and HGHH instructor-level factors (e.g.
Native versus non-Native). The authors are planning
analyses of participant evaluation feedback and
site-level data to identify factors influencing
participation.

In conclusion, this work suggests that many Al/
ANSs have strong knowledge of general CVD risk
but limited awareness of heart attack and stroke
symptoms. These results are concerning given the
high prevalence of CVD in AI/ANs and support the
importance of educational interventions to improve
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cardiovascular knowledge. Findings suggest that
the adapted HGHH curriculum improved know-
ledge and that participants with limited health liter-
acy skills benefitted to the same degree as
more literate participants. As the first reported
evaluation of HGHH, this work provides important
insight and suggests that HGHH-based education
can support development of cardiovascular know-
ledge among AI/ANS across a range of health liter-
acy levels.
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