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best practices in item writing, removes these errors [5-7]. The specific aim of this study was to compare exam scores of ESL to non-ESL nursing
students on a standard format multiple-choice exam (as provided by a publisher) compared to a linguistically modified exam.
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Abstract

Objectives: Health literacy has been associated with better High Blood Pressure (HBP) self-management. Yet, self-management research has rarely
incorporated health literacy as part of the intervention. We aimed to test a health literacy-focused self-management intervention in African Ameri-
cans (AAs) with HBP. 
Methods: We conducted a cluster-randomized pilot trial. The intervention consisted of health literacy-focused group education followed by phone 
counseling. 
Results: There was no group difference for BP at 12 weeks. However, change in BP control rates from baseline to follow-up was greater for the 
intervention group than the control group (47.3% vs. 20.8%) after controlling for age. HBP literacy also increased in the intervention group but 
remained unchanged in the control group, though the difference was not statistically significant.
Conclusion: While we did not observe group difference for HBP outcomes, there was a clear trend of improved BP control in the intervention
group. Implications for future research are discussed. 
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Introduction

Cardiovascular Disease (CVD) remains the world’s leading cause of death, with minority populations bearing a disproportionate burden of disabili-
ty and death [1]. Notably, African Americans (AAs) in the United States remain one of the groups with the highest prevalence of High Blood Pres-
sure (HBP), a major risk factor for CVD. In 2017-2018, age-adjusted prevalence for HBP for AAs was 57.2% for men and 56.7% for women, in
comparison to 50.2% and 36.7%, in Caucasian men and women, respectively [2]. Compared to Caucasians, HBP also develops earlier in AAs who
are less likely to have their HBP controlled compared to Caucasians [3].

Self-management is a trademark of chronic conditions such as HBP. Self-management refers to one’s managing “The symptoms, treatment, physical 
and psychosocial consequences and life style changes inherent in living with a chronic condition [4].” The main HBP self-management approaches
investigated in AAs have included: patient disease education and counseling [5-7], provider training [5,8], and culturally tailored strategies [8]. 
While prior self-management interventions for AAs have resulted in some success, the magnitude of improvements in BP outcomes has been small 
[9], warranting a different approach to addressing HBP control in AAs. 
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Health literacy is defined as “The degree to which individuals have the capacity to obtain, process or understand basic health information and 
services needed to make appropriate health decisions [10].” Health literacy has been associated with self-management behaviors in individuals 
with chronic disease, particularly among AAs and Hispanic immigrants [11-13]. Despite adequate health literacy being a significant contributor 
to effective self-management skills among persons with CVD [11-13], self-management intervention research has rarely incorporated health 
literacy as a component. Given the significant number of AAs estimated to have low health literacy [10,14] as well as a disproportionate 
burden of HBP [2,3], further investigation is warranted.

The purpose of this study was to pilot test a health literacy-focused self-management intervention designed to promote HBP control in inner-
city AAs. In particular, we were interested in testing the following hypotheses: Compared to participants in a delayed intervention group, AAs 
with HBP who complete the health literacy-focused intervention would have higher 1) reduction in BP (both systolic BP and diastolic BP and 
% BP control); 2) level of health literacy; and 3) level of HBP knowledge, self-efficacy, and adherence to HBP treatment recommendations.

Methods

Study Design and Sample

We conducted a community-based cluster-randomized pilot trial with two parallel arms (intervention vs. delayed intervention, which served as 
a control). Convenience sampling was used to recruit study participants from 8 senior centers or senior housing sites that were randomly
assigned to either the health literacy-focused intervention group (n=4 sites) or the delayed intervention group (n=4 sites). Eligibility for study
participation was based on the following inclusion/exclusion criteria: (1) Self-identified as AA; (2) aged 18 years or older; (3) diagnosis of
HBP or systolic BP > 140 mm Hg and/or diastolic BP > 90 mm Hg; (4) English speaking; (5) ownership of a land-based phone in the home or 
a cellular phone; (6) not participating in another ongoing HBP trial; (7) no acute and/or terminal condition precluding participation (such as 
terminal cancer); (8) no hospitalization for stroke, myocardial infarction or coronary artery vascularization in the past 3 months; (9) not a 
recipient of an organ transplant or on kidney dialysis; (10) no schizophrenia or cognitive impairment, based on the Mini-Cog test (score > 1 
with normal clock-drawing test), or hearing impairment; and (11) written consent to participate in the study. 

A total of 298 individuals were screened across 8 participating sites resulting in 41 in the intervention and 59 individuals in the control group
(N=100). There were more individuals available and willing to be screened at the participating sites randomized to the control group, thus 
accounting for the greater number of participants enrolled in the control than the intervention group. Between baseline and 12 weeks, a total of
33 individuals dropped out (22 from the intervention and 11 from the control group) yielding 67 in the final sample. See (Figure 1) for partic-
ipant tracking (Figure 1). Males were significantly more likely to drop out than females (53.8% vs. 42.4%, p=.01). Moreover, drop-outs were 
significantly more likely to have higher systolic BP (157.9 ± 17 mm Hg vs. 150.9 ± 15.8 mm Hg, p=.05).

Figure 1: Participant tracking
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Power Analysis

Locating applicable literature to estimate sample size was unsuccessful, because at the time of study design there was no health literacy
intervention in HBP management. Rather, we chose our sample size mainly based on feasibility. A small sample size of 100 was selected as 
a feasible number to accrue within the time frame allowed for this research. Our goal was to obtain initial effect size information from this 
pilot trial to plan for a larger future trial.

Intervention

Development of the study intervention was guided by the PRECEDE-PROCEED model, which addressed critical constructs related to HBP
management in the following three areas: predisposing, enabling, and reinforcing factors [15]. Predisposing factors were those antecedents 
to behavior that provide the rationale or motivation for the behavior. The factor in this study included education. Enabling factors were those 
factors that allow a predisposition to be translated into a behavior, and included health literacy, knowledge, and self-efficacy. Reinforcing
factors were those that provide the continuing reward or incentive for the behavior. The reinforcing factor in this study included support 
from family and community.

Our study intervention had a particular focus on improving enabling factors (health literacy, knowledge, and self-efficacy) for better 
HBP management while building on social support as a reinforcing factor. Specifically, the intervention was comprised of three 1-hour face-
to-face weekly group education sessions, followed by three individual phone counseling sessions once every two weeks, that were delivered 
by trained Community Health Workers (CHWs). CHWs are lay people who, once trained, have been effectively utilized as part of interven-
tions for health promotion and disease prevention, particularly for racial/ethnic minorities [16].

Detailed topical outlines for each education session are presented in (Table 1). All education sessions targeted print literacy and numeracy
and incorporated health literacy skills training activities. Specifically, each education session included a brief lecture, application of concepts,
and practice taking BPs. Examples of health literacy training contents included: how to distinguish between normal and high BP readings,
how to determine timing of a medication considering medication label instructions surrounding mealtimes, or how to calculate calories as 
well as determining nutrient content for various serving sizes for culturally acceptable foods.

The in-person education sessions utilized power point slides to accompany discussion and activities. A copy of the power point slides was
included in participants’ notebooks for review at home. Given that AAs are significantly more likely than Caucasians to demonstrate low health 
literacy [17], our intervention materials targeted persons with low health literacy (5th to 6th grade reading levels). Simple text was presented as
bulleted text phrases to emphasize the most important content. Whenever possible, text was accompanied by pictures. Additionally, intervention
participants were provided with an educational DVD, a home BP monitor, and a BP diary. In particular, the DVD was structured in “Question-
Answer” format via informal interviews of AA individuals at a popular local food market. Key points of each education session, such as step-by-
step directions for taking BP were modeled on the DVD. CHWs used excerpts from the DVD as part of their education.

Table 1: Educational content.

Once all three education sessions were completed, the CHW delivered three individual phone counseling sessions about every two weeks. 
Using a structured phone counseling script, the CHW discussed a behavioral goal identified by the participant. The behavioral goal was set 
during the first individual counseling session and was re-examined in the subsequent sessions for updates or modification as appropriate. At 
the end of each phone counseling session, participants were asked to rate their confidence in achieving the behavioral goal they identified and 
prioritized.
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Control group participants were given pamphlets about HBP. After the final data collection at about 12 weeks, they were offered a one-time 
face-to-face education session, the DVD, home BP monitor and diary. Otherwise, participants in the control group received their usual care-the 
medical care and follow-up they would ordinarily receive from their primary care providers regardless of their enrollment in this study.

Procedures

All study procedures were approved by the university’s Institutional Review Board. Data were collected at three time points: (1) baseline; (2) 
4 weeks; and (3) 12 weeks from the start of the intervention. Trained research assistants conducted face-to-face interviews to complete study 
questionnaire and collected BP measurements at each data collection. Participants received $10 at each data collection as compensation for 
their time and effort.

Variables and Measures

Participants’ sociodemographic data, relevant medical history, and social support were collected using a structured questionnaire developed for 
this study. BP was assessed using an A&D UA-767PV (A&D Company, Ltd, Tokyo, Japan), a fully automatic device validated against a mer-
cury sphygmomanometer. Participants were seated quietly for at least 5 minutes in a chair and trained research staff measured BP three times 
at 5 min intervals. BPs were calculated by averaging the second and third readings at each data collection interview. BP control was defined as 
less than 140/90 mmHg (130/80 mm Hg if diabetes was reported) [18].

Health literacy was evaluated using two tests: Rapid Estimate of Adult Literacy in Medicine (REALM)-HBP [19] and the numeracy section 
from the short form of the Test of Functional Literacy in Adults (S-TOFHLA) [20]. The REALM-HBP is a literacy test specifically for HBP 
and consists of 30 words that the participant must pronounce. The REALM-HBP scores are calculated by counting the number of words that 
are pronounced correctly with the total score ranging from 0 to 30 [19].

Higher scores indicate higher HBP literacy. The coefficient α was 0.94 in this study. The numeracy section of S-TOFHLA addresses one’s 
ability to read and answer 13 questions in response to two medication labels, BP levels, an appointment slip, and a nutrition label [20]. Example 
questions included, “If you take your first tablet at 7:00 am, when should you take the next one?” or “If you eat the entire bag, how many calo-
ries will you eat?” Numeracy is calculated by counting the number of items with correct responses with the total score ranging from 0 to 13. An 
85% cutoff point (that is a score of 11) was used to determine low numeracy [21]. The coefficient α was 0.68 in the AA sample.

Participants’ self-efficacy was evaluated using the HBP Self-Efficacy Scale, an 11-item instrument to evaluate the participant’s confidence in 
one’s own ability to improve BP [22]. Items in this scale are scored from 1 (not at all confident) to 4 (very confident). An example question is,
“How confident are you in cutting down on salt?” The scale includes an item, ““How confident are you in avoiding working too much?” Since 
most participants were not employed in this study (and left the item blank), the question was deleted from the scale. This resulted in 10 items 
for which the total score could range from 0 to 40 with higher scores reflecting higher self-efficacy. A coefficient α of 0.74 was observed in the 
study sample.

The Hill-Bone Adherence to HBP Therapy Scale was used to measure adherence to medication taking, appointment keeping, and low salt diet 
[23]. The scale consists of 14 items on a four-point Likert-type scale (1 = all the time to 4 = none of the time). Example questions include,
“How often do you forget to take your HBP medicine?”, “How often do you make the next appointment before you leave the doctor’s office?”
or “How often do you shake salt on your food before you eat it?” Total scores can range from 14 to 56, with lower scores reflecting poorer 
adherence. The coefficient α in this study was 0.70.

HBP knowledge was evaluated using the Hypertension Knowledge Test (HKT) [24]. The HKT consists of 12 items including 3 true or false 
and 9 multiple-choice questions. HBP knowledge scores are calculated by counting the number of items with correct responses. Psychometric
testing of this scale demonstrated a coefficient α of 0.70 [24]. In this study a coefficient α 0.63 was observed.

Statistical Analysis

We used descriptive statistics to summarize characteristics of the study sample. Bivariate analyses were used to determine differences in study
variables between groups at baseline. Analyses of covariance were then performed to compare changes in the outcome variables between the 
intervention and control groups after controlling for baseline differences. Significance was determined at p=0.05.

Results

Sample Characteristics
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Changes in Study Outcomes

(Table 3) shows the outcomes analysis. There were no statistically significant between-group differences for BP outcomes at 12 weeks. 
However, an increase in BP control rates was substantially greater for the intervention group (5.3% at baseline to 36.3% at 4 weeks and
52.6% at 12 weeks) than the control group (14.6% at baseline to 33.3% at 4 weeks and 35.4% at 12 weeks), after controlling for age. 
HBP literacy increased in the intervention group but remained unchanged in the control group (1.7 vs. 0.3), though the difference was not 
statistically significant. Numeracy and self-efficacy increased slightly for both groups with no between-group difference. Adherence in the 
intervention group slightly increased at 4 weeks but then decreased at 12 weeks, whereas it decreased in the control group. Finally, HBP
knowledge in the intervention group stayed unchanged at 4 weeks and then decreased slightly at 12 weeks. HBP knowledge stayed unchanged
across time points in the control group.

Table 3: Study outcomes at baseline, 4, and 12 weeksa (N=67).

Discussion

Table 2: Sample characteristics at baseline.

Participants were predominantly female, older (mean=66.7 years) and with at least a high school level of education. All participants had health 
insurance. Participants were diagnosed with HBP on average for about 14 years, on at least one medication (4.5 medications on average) and 
had a baseline average BP of 153/84 mm Hg with 16% having BP control. The majority (91%) had a usual care provider for their HBP. 
Overall, health literacy was inadequate, representing less than a 6th grade reading level. Numeracy levels were similarly inadequate (Table 2). 
The two groups were generally equivalent except for age: The mean age for the intervention group was significantly higher than that for the 
control group (70.6 vs. 63.5 years, p=.005). All subsequent statistical between-group analyses controlled for this difference in age.
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Summary of Main 

Findings

This pilot study is the first to incorporate health literacy education as part of self-management intervention for AAs with HBP. We found a 
clear trend of improved BP control in the intervention group, though the differences were not statistically significant between groups. While 
there was also a trend in HBP literacy favoring for the intervention group, we did not observe any significant group difference at 12 weeks 
follow-up. The sample size included in the final analysis was relatively small and the lack of significance, particularly in relation to BP control, 
might have been due to insufficient power. The results warrant a larger sample study with longer follow-up. The lack of significance in psy-
chosocial outcome changes might have been due, in part, to other unmeasured variables that need to be addressed, underlining the complexity 
of HBP self-management in AAs. For example, provider communication style rated by patients as more collaborative was associated with better 
HBP medication adherence among AAs [25]. Similarly, Elder and colleagues [26] found the patient reports of higher trust in the medical 
system were significantly associated with better medication adherence, while perceptions of racial discrimination were associated with lower 
medication adherence among low-income AA men. This relationship was observed in another study of inner city AAs [27]. Interventions to
actively address physicians’ communication skills to encourage greater patient engagement in care successfully improved systolic BP among 
AAs with uncontrolled HBP [28]. The findings seem to suggest multilevel approaches involving providers as a potential avenue for future 
interventions addressing HBP in AAs.

We achieved a retention rate of 67% in the study sample. Our retention rate is not unusual for this population as similar clinical trials of AAs 
also had retention rates ranging from 67% to 70% [29,30]. It is worth noting that more male drop-outs in our study resulted in an even 
more predominantly female sample; this differential drop out by gender was reported in earlier research [31]. In addition to increasing the 
sample size, scaling up to a full randomized controlled trial will require careful attention to retention. A recent study of AA women revealed
various community engagement approaches (e.g., convening a Community Engagement Studio, redesigning of the recruitment advertisement, 
simplifying the languages to explain the study, or providing transportation) resulted in 100% participant retention [32]. For future research, it 
would also be important to incorporate key demographic characteristics such as gender into the design of an HBP self-management trial for 
AAs by creating sampling strata using these factors.

Strengths and Limitations

This is the first randomized controlled study to test health literacy focused intervention strategies targeting inner city AAs with uncontrolled
HBP. While the study was developed to allow the researchers to pilot test the health literacy-focused intervention for a larger trial, it might be
underpowered to find significant effects for BP outcomes and the psychological determinants except for HBP health literacy; however, we were
able to detect a promising short-term effect with a clear trend of improved BP control in the intervention group. The study is further limited by
differential drop-out by gender. Future HBP self-management trials targeting AAs need to consider gender as part of the sampling design so as
to make sure sufficient number of male participants are included in the study sample. In conclusion, this study demonstrates the feasibility and
preliminary efficacy of the health literacy focused self-management intervention in AAs with uncontrolled HBP. The intervention resulted
in a clear trend in increased BP control rates among intervention participants with improvements in HBP literacy favoring for the
intervention group. A large-scale trial is warranted to determine the required components at what intensity and duration as well as other critical
components needed to improve BP outcomes among AAs with a longer follow-up.
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