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Original Article

Although improvements have been made in heart health 
in the United States during the last 2 decades, significant 
health disparities, stemming from insufficient research and 
a lack of culturally sensitive service infrastructure, remain 
for ethnic minority populations.1 Many ethnic minorities 
also suffer from insufficient health literacy, which severely 
limits their ability to “obtain, process, and understand basic 
health information and services to make appropriate health 
decisions.”2 Korean Americans, in particular, have encoun-
tered stiff language and cultural barriers to accessing the 
US healthcare system,3,4 and Korean American seniors have 
difficulties in managing chronic diseases such as high blood 

pressure (HBP).4 We therefore designed a multimodal HBP 
management program for Korean American seniors aimed 
at enhancing self-help management skills for HBP, which 
includes behavioral education5 and home blood pressure 
(BP) monitoring,6 followed by monthly counseling with 
community health workers7 and an extensive HBP manage-
ment–related health literacy exercise component. Detailed 
information regarding each component of the intervention, 
including its theoretical underpinning, has been published 
elsewhere.5 The positive effect of our original community-
based multifaceted HBP intervention program, which did 
not have a health literacy component, was demonstrated in 
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background
Great strides have been made in improving heart health in the United 
States during the last 2 decades, yet these strides have not encom-
passed many ethnic minority populations. There are significant health 
disparity gaps stemming from both a paucity of valid research and a 
lack of culturally sensitive interventions. In particular, many Korean 
Americans with chronic illnesses encounter difficulty navigating the 
healthcare system because of limited health literacy.

methods
The effect of a multimodal Self-Help Intervention Program on the 
Control of High Blood Pressure (HBP) was tested in a community-based 
clinical trial for Korean American seniors. Of 440 seniors enrolled, 369 
completed the study (184 in the intervention group and 185 in the 
control group; mean age  =  70.9 ± 5.3  years). The intervention group 
received 6 weekly educational sessions on HBP management skill 
building, including health literacy training, followed by telephone 
counseling and home blood pressure (BP) monitoring for 12 months.

results
Findings support that the Self-Help Intervention Program on the Control 
of HBP was effective in controlling BP in this ethnic/linguistic minority 

population. The BP control rates for the intervention and control groups 
were 49.5% vs. 43.2% at baseline, 58.5% vs. 42.4% at 6 months, 67.9% 
vs. 52.5% at 12 months, and 54.3% vs. 53.0% at 18 months. Significant 
changes were observed over time in some psychobehavioral outcomes, 
including self-efficacy for BP control, medication adherence behavior, 
HBP knowledge, and depression.

conclusions
The study findings suggest that the multimodal Self-Help Intervention 
Program on the Control of HBP is effective at promoting optimal HBP 
control for this ethnic/linguistic minority population.
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our previous trials.5,6 To this intervention, we then added 
the HBP management–related health literacy exercise com-
ponent as an important link between knowledge and health 
outcomes in self-help chronic disease management and to 
address a critical need of this target population, an elderly 
linguistic minority group with known low levels of health lit-
eracy.8–13 We present results of the clinical trial in which we 
tested the efficacy of our newly enhanced behavioral inter-
vention for Korean American seniors. Specifically, we exam-
ine the effect of the intervention on (i) HBP management 
as a primary outcome and (ii) health literacy, self-efficacy, 
medication adherence, and psychological status (depres-
sion) as secondary outcomes.

METHODS

Study design

The multimodal Self-Help Intervention Program on the 
Control of HBP was presented in a prospective clinical con-
trolled trial with Korean American senior participants from 
the Baltimore-Washington metropolitan area during the 
years 2007–2011. The intervention had 2 phases.

Planning.  In meetings with a community-based curric-
ulum advisory committee, the intervention protocols were 
refined after pilot tests. The committee was comprised of 
Korean Americans from the greater Baltimore-Washington 
area, including Korean American seniors with HBP, health-
care providers, community leaders such as pastors, family 
members and caregivers of Korean American seniors with 
hypertension, nurse researchers, and social workers. Every 
effort was made to follow critical principles of participatory 
research,14 emphasizing mutuality and partnership between 
researchers and the target community. The planning resulted 
in our final Self-Help Intervention Program on the Control 
of HBP intervention protocol.

Testing.  To test the efficacy of the intervention protocol, 
we used a randomized clinical control trial with the interven-
tion delayed for the control group. Using adaptive stratified 
randomization, we selected 22 Korean American churches 
and senior centers as intervention and control group sites, 
depending on size or location. Potential participants were 
screened, enrolled, and tested at each site.

Procedures

Sampling.  After approval by the Johns Hopkins Hospital 
Institutional Review Board, sites were selected and assigned 
for interventions or control groups. At baseline, a total of 633 
Korean American seniors were screened; 440 were enrolled. 
Participants were aged 60  years or older with systolic BP 
≥140 mm Hg and/or diastolic BP ≥90 mm Hg on 2 separate 
measurements or were on antihypertensive medication. After 
participants provided written informed consent, bilingual reg-
istered nurses (RNs) obtained 3 BP measurements, and trained 
bilingual research staff conducted face-to-face interviews for 
initial data collection. For both the intervention and control 
groups, data collection was repeated at 6, 12, and 18 months.

The control group received a brief educational brochure 
that also listed available resources in the community at 
baseline and an abbreviated educational session after all 
data were collected at 18  months. The intervention group 
received the following procedures: education and training, 
BP home monitoring, and telephone counseling.

Education and training.  The intervention group received 
2-hour weekly educational sessions at the sites over 6 weeks, 
given by trained bilingual RNs and nutritionists to groups 
of 6–10 participants. The sessions covered (i) health literacy 
training and (ii) HBP management. Health literacy train-
ing focused on learning words and phrases relevant to care 
and control of HBP obtained from essential medical termi-
nologies, prescriptions, and food labels, as well as practicing 
communication with healthcare providers regarding HBP.3 
HBP management focused on (i) an overview of HBP and 
general HBP management guidelines, (ii) short- and long-
term complications of uncontrolled BP, (iii) healthy diet 
and nutrition, (iv) food labels and exercise, (v) medications 
and food–drug interactions, and (vi) problem-solving skills. 
The process of cultural adaption of this multimodal HBP 
intervention in our previous studies has been published 
elsewhere.5

BP home monitoring.  After the instruction period, 
participants received a BP monitor (A&D UA-767, A&D 
Company Ltd, Tokyo, Japan)15 equipped with tele-transmis-
sion. The system was easy to use, but we provided instructions 
and technical assistance in Korean to ensure that partici-
pants followed the monitoring protocol.16 Participants were 
told that they should measure their BP at home twice a day 
(morning and evening) with 3 readings at each monitoring 
session. Additionally, they were asked to transmit accumu-
lated BP data at least once a week to our contractor’s website. 
The contractor generated a monthly report, which counse-
lors and participants shared for counseling and goal-setting.

Telephone counseling.  Trained bilingual community 
health workers conducted monthly telephone counseling for 
12 months. The main goals of this counseling were to encour-
age the participants to maintain healthy behaviors, to address 
barriers to their obtaining adequate HBP care, and to assist 
them in problem solving if they encountered any difficulties. 
Bilingual RNs supervised the community health workers and 
contacted participants by phone when needed. For example, 
if a participant’s transmitted BP readings were ≥160/100 mm 
Hg, an RN discussed this with the participant. If participants’ 
BP readings were ≥180/110 mm Hg, the RN told them to con-
tact their healthcare providers or visit a nearby urgent care 
center. At the same time, the RN contacted the consulting 
physician for the study. The selection and training of com-
munity health workers for HBP control and our working 
principles are detailed in our previous publication.7

Measurements

We collected individual sociodemographic characteris-
tics at baseline, including length of stay in the United States, 
health insurance coverage, and medical history. We also 
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collected BP readings and psychosocial outcome variables, 
including health literacy, HBP knowledge, self-efficacy, and 
depression at baseline, 6, 12, and 18 months.

BP was measured using a digital sphygmomanometer 
(A&D UA-767),15 which was checked regularly for precision 
and accuracy. Participants were instructed to refrain from 
using tobacco products, alcohol, or caffeine for 30 minutes 
before measurement. Participants sat quietly, resting the left 
arm on a flat surface (at the heart’s level) for at least 5 min-
utes before the first measurement. Three measurements were 
taken at 1-minute intervals; the second and third readings 
were averaged.

The HBP health literacy scale3 measured health lit-
eracy. The scale’s 43 items measure 2 domains—print lit-
eracy and functional health literacy for HBP management. 
Items are scored as correct or incorrect and then summed; 
higher scores indicate greater health literacy. The Kuder–
Richardson reliability coefficient of the HBP health literacy 
scale was 0.98 in this study.

The 8-item Hill-Bone Medication Adherence scale for 
Korean Americans16 assessed adherence to BP medication. 
This 4-point Likert-type scale ranging from 1 (none of the 
time) to 4 (all the time) asks how often the participant has 
not complied with HBP medication therapy. Higher summed 
scores reflect poorer adherence. In this study, the Cronbach’s 
alpha reliability coefficient was 0.69.

HBP knowledge was assessed using a 26-item HBP knowl-
edge questionnaire, combining the 12-item Check Your 
HBPIQ instrument17 with another 14 items based on our own 
intensive literature review. This scale was used with Korean 
Americans in our previous study.18 The items are scored as 
correct or incorrect and then summed; higher scores indi-
cate greater HBP knowledge. The Kuder–Richardson reli-
ability coefficient for this study was 0.62.

HBP self-efficacy was assessed using an 8-item question-
naire adapted from the HBP belief scale.19 The modified 
scale’s 4-point Likert-type items asked participants to rate 
from 1 (not confident at all) to 4 (very confident) how con-
fident they felt about managing HBP in areas such as reduc-
ing salt intake, physical activity, and eating fewer fatty foods. 
Total scores were summed across the 8 items; higher scores 
indicate greater self-efficacy. The Cronbach’s alpha reliability 
coefficient in this study was 0.69.

Depression was measured using the Patient Health 
Questionnaire, which is comprised of 9 items that evaluate 
the presence of depressive symptoms over the past 2 weeks.20 
Items are scored from 0 (not at all) to 3 (nearly every day); 
totals range from 0 to 27. The Patient Health Questionnaire 
cutpoints are 5, 10, 15, and 20 for mild, moderate, moderate 
severe, and severe depression, respectively. We used a total 
score of ≥5 as a cutpoint for presence of depressive symp-
toms. The Cronbach’s alpha reliability coefficient in this 
study was 0.81.

Analysis

We used χ2 tests to examine differences between the inter-
vention and control groups in categorical outcome variables 
at each data collection point and t tests/Wilcoxon rank-sum 
tests for continuous variables.

We also used repeated measures analysis of variance to 
assess the effect of the intervention over time on the pri-
mary outcomes (systolic BP, diastolic BP, and BP control 
rates measured at baseline, 6, 12, and 18 months) and on the 
secondary outcomes, including HBP-specific health literacy, 
adherence to BP medication, HBP knowledge, HBP self-effi-
cacy, and depression.

RESULTS

Enrollment, participation, and retention

We screened a total of 633 Korean American seniors 
and enrolled 440 (225 in the intervention group and 215 
in the control group). Figure 1 presents a CONSORT dia-
gram describing participants remaining in the program at 
each data collection time point. At 6, 12, and 18 months, 
the numbers of participants who stayed in the study were 
379 (86.1%), 372 (84.5%), and 369 (83.9%); at 18 months, 
the distribution was nearly even (184 in the intervention 
group; 185 in the control group). Over the 18 months, 71 
(16.1%) participants dropped out for reasons such as ces-
sation of contact (phone disconnection, residence change), 
schedule conflict, personal problems, or physical condi-
tions. Some dropped out because they thought their BP was 
not high enough to require rigorous management. There 
were no differences in sociodemographic characteristics 
between those who remained in the study and those who 
dropped out. Analysis included only those who completed 
the study.

Sociodemographic characteristics

Participants’ mean age was 70.9  years (±5.3; 
range  =  60–89  years). There were almost 3 times more 
women (72.4%) than men, reflecting the sex distribution for 
the target population. The majority (65.6%) lacked educa-
tion beyond high school and had been in the United States 
for 25 (±11) years on average (Table 1).

Participants had been diagnosed with hypertension for 
an average of 9.6 (±8.8) years; 52.8% had a family history 
of hypertension, and 46.3% had ≥1 comorbid conditions. 
Approximately 85.4% reported being on antihypertension 
medication, but less than half (46.3%) had successfully con-
trolled hypertension (BP <140/90 mm Hg or <130/80 mm 
Hg for those with diabetes). The intervention and con-
trol groups did not differ in these characteristics, although 
slightly more participants within the control group had a 
primary care provider.

Intervention dose received by participants

One hundred ten (60.0%) participants in the intervention 
group attended all 6 in-class education sessions, whereas 
others attended 3–5 sessions, with a mean of 5.4 (± 0.80) 
sessions. Approximately two-thirds (65.4%) of participants 
responded to all 12 telephone counseling sessions, with a 
mean of 11.5 (±0.86) sessions. During the 12-month project 
period, the intervention group transmitted a total of 164,279 
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BP measurements, averaging 2.5 measurements per person 
per day.

Effect of Self-Help Intervention Program on the Control of 
HBP on medication-taking behaviors

Because one of the main educational objectives of our 
intervention was to facilitate constructive patient–provider 
communication, including not delaying medical treatment 
of HBP (e.g., taking medication if recommended) and 
patients actively participating in their treatment plan with 
their provider, we monitored these patients’ medication-
taking status throughout follow-up. At baseline, 10.3% 

(n = 19) of the intervention group and 18.4 % (n = 34) of 
the control group were delaying medical treatment and not 
taking HBP medication. The numbers of participants who 
were not taking any HBP medication steadily decreased 
for both groups over each follow-up period. At the end 
of the study, only 3.3% (n = 6) of the intervention group 
and 6.0% (n = 11) of the control group were not taking any 
HBP medication. Overall, the vast majority of study par-
ticipants in both groups were on a stable medication regi-
men with relatively little changes during the study period 
(18  months). The changes in medication-taking behav-
iors measured by the Hill–Bone HBP compliance scale16 
demonstrated that the mean level of non-adherence to BP 

Figure 1.  CONSORT chart.
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medication within the intervention group decreased over 
time and also revealed the statistically significant differ-
ence between groups. The levels of non-adherence to BP 
medication were not different between the intervention 
and control groups at baseline.

Effect of Self-Help Intervention Program on the Control of 
HBP on primary outcomes

BP outcomes.  Figure  2 displays mean systolic BP and 
diastolic BP for the intervention and control groups from 
baseline to 18  months. Both measures dropped in these 
groups but rose in the intervention group at 18 months. BP 
decreases in the intervention group were steep at 6 months 

(9.1 mm Hg for systolic BP; 3.9 mm Hg for diastolic BP) 
(Table 2). The mean differences in systolic BP between the 
2 groups at baseline, 6, 12, and 18 months were 0.8 mm Hg 
(P = 0.69), −6.0 mm Hg (P = 0.001), −6.1 mm Hg (P = 0.002), 
and −2.9 mm Hg (P = 0.12). The mean differences in dias-
tolic BP were 0.2 mm Hg (P = 0.91), −2.5 mm Hg (P = 0.02), 
−2.9 mm Hg (P = 0.01), and −0.9 mm Hg (P = 0.37).

Health literacy changes.  Health literacy scores 
showed no difference between the two groups at 
6 months, but there were significant differences in both 
print and functional health literacy scores at 12 and 
18 months; scores for the intervention group were much 
higher (Table 3).

Table 1.  Sociodemographic characteristics of participants at baseline (n = 369)

Characteristics Total (n = 369) Intervention (n = 184) Control (n = 185) P value

Age, y, mean (SD) 70.9 (5.3) 70.6 (5.0) 71.2 (5.6) 0.29

  ≤69, no. (%) 155 (42.0) 79 (42.9) 76 (41.1)

  70–79, no. (%) 190 (51.5) 97 (52.7) 93 (50.3)

  ≥80, no. (%) 24 (6.5) 8 (4.3) 16 (8.6)

Sex 0.29

  Male, no. (%) 111 (30.1) 60 (32.6) 51 (27.6)

  Female, no. (%) 258 (69.9) 124 (67.4) 134 (72.4)

SBP, mm Hg, mean (SD) 141 (19) 141 (17) 140 (20) 0.69

DBP, mm Hg, mean (SD) 79 (11) 79 (11) 79 (11) 0.91

BMI, kg/m2, mean (SD) 256 (3.2) 25.5 (3.2) 25.7 (3.3) 0.70

Education, y, mean (SD) 11.2 (4.3) 11.2 (4.2) 11.1 (4.4) 0.73

  ≤Middle school graduate, no. (%) 138 (37.4) 68 (37.0) 70 (37.8)

  High school graduate, no. (%) 104 (28.2) 54 (29.3) 50 (27.0)

  ≥Some college, no. (%) 127 (34.4) 62 (33.7) 65 (35.1)

Living in United States, y, mean (SD) 25.0 (11.0) 25.6 (10.5) 24.4 (11.5) 0.30

Medical history

  Length of having HBP, y, mean (SD) 9.8 (8.9) 9.9 (8.7) 9.7 (9.1) 0.81

  On HBP medication, yes, no. (%) 315 (85.4) 163 (88.6) 152 (82.2) 0.08

  Family history of HTN, yes, no. (%) 195 (52.8) 105 (57.1) 90 (48.6) 0.11

  Comorbidities, yes, no. (%)a 171 (46.3) 91 (49.5) 80 (43.2) 0.23

  Controlled BP, yes, no. (%)b 137 (37.1) 62 (33.7) 75 (40.5) 0.17

Healthcare utilization

  Having health insurance, yes, no. (%) 305 (82.7) 157 (85.3) 148 (80.0) 0.18

  Having PCP, yes, no. (%) 311 (84.3) 164 (89.1) 147 (79.5) 0.01

Nonadherence to BP medication, mean (SD)c 9.7 (2.4) 9.7 (2.7) 9.6 (2.0) 0.61

Self-efficacy for BP control, mean (SD) 26.6 (3.5) 26.4 (3.4) 26.7 (3.6) 0.45

HBP knowledge, mean (SD) 19.2 (3.2) 19.4 (2.8) 19.0 (3.6) 0.24

Depression (PHQ-9), mean (SD) 2.9 (3.7) 2.9 (3.5) 2.9 (3.8) 0.95

Abbreviations: BMI, body mass index; BP, blood pressure; DBP, diastolic blood pressure; HBP, high blood pressure; HTN, hypertension; PCP, 
primary care provider; PHQ-9, 9-item Patient Health Questionnaire; SBP, systolic blood pressure.

aDefined as having heart disease, angina, kidney disease, or diabetes.
bDefined as BP <140/90 mm Hg (130/80 mm Hg for patients with diabetes).
cParticipants who were not on medication were excluded.
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Changes in psychosocial/behavioral outcomes.  
Indicators of self-efficacy, medication adherence, HBP 
knowledge, and depression symptoms were improved over 
time in the intervention group, and the changes were statis-
tically significant (P  <  0.05). The intervention and control 
groups differed significantly in HBP knowledge and level 
of depression. The intervention group improved in HBP 
knowledge much more than did the control group (F = 6.89; 
P  =  0.009), resulting in a significant interaction between 
group and time (F = 5.75; P = 0.001) (Table 4).

Discussion

The finding of this research indicated that our multi-
modal Self-Help Intervention Program on the Control 
of HBP intervention had beneficial effects on BP control 
and management as well as psychosocial well-being in 

first-generation Korean American seniors. The intervention 
offers community-based, culturally sensitive HBP manage-
ment protocols addressing not only urgent needs for edu-
cation and counseling about HBP control but also practical 
skills in health literacy and self-care.

Significant BP reductions were found at 6 months in the 
intervention and control groups. Over 18  months, those 
reductions were sustained: for systolic BP, reductions of 
7.8 mm Hg and 4.1 mm Hg in the intervention and control 
groups, respectively; for diastolic BP, reductions of 4.4 mm 
Hg and 3.3 mm Hg, respectively. Although these differential 
BP reductions were modest, a growing body of literature 
based on population data21,22 confirms the clinical signifi-
cance of these improvements. For each 2–mm Hg difference 
in systolic BP, differences in coronary mortality, stroke mor-
tality, and all mortality have been estimated as 4%, 6%, and 
3%, respectively.21 When the systolic BP difference increased 

Table 2.  Changes in mean blood pressure from baseline to 18 months (n = 369)

Blood Pressure Time

Intervention, Control,

Source F P valuemean (SD) mean (SD)

Mean SBP Baseline 141 (17) 140 (21) Group 5.532 0.02

6 mo 132 (15) 138 (21) Time 20.243 0.000

12 mo 131 (15) 137 (22) Group × Time 5.662 0.001

18 mo 133 (16) 136(19)

Mean DBP Baseline 79 (11) 79 (12) Group 2.812 0.09

6 mo 75 (11) 78 (11) Time 22.294 0.000

12 mo 74 (10) 78 (11) Group × Time 3.648 0.01

18 mo 74 (10.1) 76 (10)

Abbreviations: DBP, diastolic blood pressure; SBP, systolic blood pressure.

Figure 2.  Changes in mean blood pressure (BP) over time and frequency of controlled BP between intervention and control groups.
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to 5 mm Hg, the estimated reductions in mortality increased 
to 9%, 14%, and 7%, respectively.21

Significant improvements were also found in self-efficacy, 
HBP knowledge, and depression in the intervention group. 
Self-efficacy is important for HBP self-care skills. In one 
study of Korean American adults, self-efficacy was the most 
significant predictor of medication taking, weight control, 
exercise, and healthy diet.22 Self-efficacy has been signifi-
cantly associated with adherence to medication, increased 
exercise, and eating a low-salt diet in blacks with HBP23 

and with controlled HBP in a sample of Turkish adults.24 
However, a longitudinal cohort study of 185 low-income 
blacks with HBP found that higher self-efficacy seemed to 
be partially helpful for smoking reduction and increases in 
physical activity but not for following a low-sodium diet.25 
Thus, although self-efficacy may be an important predic-
tor, by itself it may be insufficient for overcoming some 
barriers to positive HBP self-care. This is consistent with 
Bandura’s social cognitive theory,26 which depicts behav-
iors as dynamic, depending simultaneously on self-efficacy, 

Table 3.  Changes in health literacy outcomes from baseline to 18 months (n = 369)

Outcomes Time

Intervention Control

Source F P valuemean (SD) mean (SD)

Print Baseline 17.9 (9.5) 17.7 (11.2) Group 2.555 0.11

6 mo 19.8 (9.5) 17.6 (10.6) Time 13.300 0.000

12 mo 20.1 (9.2) 17.8 (10.6) Group × Time 7.684 0.000

18 mo 21.3 (8.4) 18.2 (10.2)

Functional Baseline 6.9 (3.5) 6.8 (4.4) Group 3.278 0.07

6 mo 7.9 (4.0) 7.2 (4.0) Time 5.780 0.001

12 mo 8.3 (3.6) 7.0 (3.7) Group × Time 2.675 0.046

18 mo 8.2 (3.7) 7.1 (4.0)

Total health literacy Baseline 24.7 (12.0) 24.5 (14.8) Group 2.695 0.10

6 mo 27.6 (12.7) 24.8 (13.6) Time 15.153 0.000

12 mo 28.2 (12.1) 24.9 (13.7) Group × Time 8.203 0.000

18 mo 29.4 (11.4) 25.3 (13.4)

Table 4.  Changes in psychobehavioral outcomes from baseline to 18 months (n = 369)

Outcomes Time

Intervention Control

Source F P valuemean (SD) mean (SD)

Nonadherence to BP 
medication, Hill–Bone

Baseline 9.6 (2.0) 9.6 (2.0) Group 3.470 0.06

6 mo 9.1 (2.2) 9.4 (1.9) Time 7.284 0.000

12 mo 9.1 (1.7) 9.5 (2.0) Group × Time 0.653 0.57

18 mo 8.8 (1.4) 9.2 (1.6)

Self-efficacy for BP control Baseline 26.5 (3.4) 26.7 (3.6) Group 0.370 0.54

6 mo 26.6 (3.5) 26.6 (4.0) Time 6.270 0.000

12 mo 26.6 (3.2) 25.4 (3.7) Group × Time 5.268 0.001

18 mo 25.9 (3.7) 26.1 (3.9)

HBP knowledge Baseline 19.4 (2.8) 18.9 (3.6) Group 6.892 0.009

6 mo 20.1 (3.2) 19.8 (3.5) Time 22.807 0.000

12 mo 20.8 (2.7) 19.3 (3.7) Group × Time 5.754 0.001

18 mo 20.8 (2.8) 20.1 (3.2)

Depression, PHQ-9 Baseline 2.9 (3.5) 3.0 (3.9) Group 1.699 0.19

6 mo 2.5 (3.0) 2.5 (3.3) Time 2.843 0.04

12 mo 2.1 (2.9) 3.0 (3.0) Group × Time 2.809 0.04

18 mo 2.5 (3.3) 2.9 (3.3)

Abbreviations: BP, blood pressure; HBP, high blood pressure; PHQ-9, 9-item Patient Health Questionnaire.
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personal attributes, and the environment, such that a change 
in 1 component has implications for the others. For eth-
nic minority populations with HBP, self-efficacy is clearly 
important. However, highly prevalent personal attributes, 
such as limited health literacy, can directly impact self-care 
behaviors.

Although knowledge alone may be insufficient for self-
management of HBP, it is often basic to BP management and 
behavior modification, and knowledge improved signifi-
cantly in the intervention group. Without adequate knowl-
edge, cultural misconceptions about HBP might impede 
medication adherence and/or delay medical treatment. 
A  study with Korean American adults reported that low 
knowledge was a strong predictor of intentional medication 
non adherence, including delay in taking HBP medication.19 
The same study suggested that for information-deprived 
ethnic minority populations, such as new immigrant com-
munities, interventions to improve knowledge about disease 
management, including possible side effects of medication 
as well as risks associated with nonadherence, would likely 
reduce intentional nonadherence to antihypertensive medi-
cation and ultimately help prevent devastating complica-
tions of uncontrolled HBP.

The improvements in depression in our intervention are 
also clinically relevant because depression can impact HBP 
in several ways. Those with depression are less likely to 
engage in adequate self-care; a secondary analysis of a trial 
to control HBP in black men found that those who were 
depressed were less likely to adhere to their medication.27 
Depression is also associated with many risk factors for HBP, 
such as smoking, eating fewer fruits and vegetables, and less 
physical activity.28,29 Lastly, the lack of energy and exhaus-
tion related to some forms of depression may be uniquely 
associated with proinflammatory pathways that lead to car-
diovascular diseases.30

The positive findings in both primary and secondary 
outcomes of this study affirm the theoretical tenet of the 
Self-Help Intervention Program on the Control of HBP 
that improving HBP-related health literacy should not only 
improve one’s ability to retain HBP knowledge and BP out-
comes but also improve self-efficacy and mood state (e.g., 
depression).31 Because the majority of Korean American 
seniors are older immigrants with limited English skills who 
often suffer from low self-esteem, low self-efficacy, and a 
high prevalence of depression because of the social isolation 
that accompanies language barriers, this is an ideal group for 
implementing this strategy.

Significant BP reductions at 6 months were sustained over 
18 months. Until now, empirical evidence of long-term sus-
tained reductions in BP resulting from structured behavio-
ral interventions has been scarce.32 Our results are consistent 
with those of a previous study that yielded positive BP con-
trol using a short-term (6-week) intervention that combined 
group education, home BP monitoring, and tailored coun-
seling.5 However, it was clear that the initial intervention 
effect that led to the 68% BP control rate in the intervention 
group at 12 months was not sustained at the 18-month fol-
low-up: the improvement of BP control was most prominent 
for the first 12 months, during which the intervention was 
delivered. No intervention was given from 12 to 18 months, 

resulting in a 14% erosion of the BP control rate to 54% at 
18 months. This finding may suggest a critical time point for 
booster interventions to sustain the intervention effect.

Another noteworthy finding was that many participants in 
the control group (10%) also demonstrated lower BP(s) and 
improved BP control. A  possible explanation for this phe-
nomenon might be related to our rigorous outreach efforts 
to minimize drop-outs in follow-up evaluations. Specifically, 
answering exhaustive behavioral questionnaires on hyper-
tension knowledge and self-care behaviors also served as 
an influential intervention in itself for many participants. 
In fact, a significant number of participants in the control 
group (n  =  23) who were delaying medical treatment and 
were not on any hypertensive medication at baseline started 
a medication regimen after they enrolled and had repeated 
opportunities to respond on those questionnaires at each 
follow-up data collection. It is reasonable to speculate that 
these repeated opportunities to consider and evaluate their 
hypertension management behaviors made them realize 
that they needed to begin hypertension treatment. This phe-
nomenon, modest but non-negligible improvement of BP 
outcomes in the control participants, has been observed in 
other studies.33 When behavioral trials are conducted with 
resource-scarce communities, such as a low-income ethnic 
minorities, the very act of being in a study can act as a pow-
erful intervention for some control participants.33

A key and unique feature of our multimodal interven-
tion is the addition of health literacy training. Both print 
and functional health literacy improved significantly in the 
intervention group at 6 months and continued to improve 
incrementally at 12 and 18 months. This contrasts with most 
other intervention effects, where large gains seen after the 
first interval are followed by a plateau.

A possible explanation for such incremental improve-
ments is that it takes time for an adult to develop literacy 
skills in a second or third language. This may be why pre-
vious cross-sectional34 and short-term35 studies have fallen 
short of identifying a direct relationship between health lit-
eracy and primary health outcomes. Given time, health liter-
acy skills should produce significant results. Collectively, our 
findings support the effectiveness of multicomponent strate-
gies in sustaining positive BP outcomes, as well as the long-
term benefits of health literacy–enhanced interventions for 
this vulnerable group.

Nevertheless, this study has several limitations. It was 
designed as a single-center trial with 1 ethnic minority group. 
Although this ensured cultural sensitivity, future efforts need 
to include other ethnic groups to enhance external validity. 
Because this was translational research done in a community 
setting, it was also difficult to design a complex factorial study 
to test independent effects of each intervention component. 
Specifically, the inability to delineate a precise independent 
effect of the newly added component of health literacy train-
ing may be considered a weakness of this study. In addition, 
because our heightened interest in examining the process 
variables, we used a treatment-received analytical model 
rather than applying the traditional intent-to-treat analysis, 
which is the gold standard for the statistical reporting of clin-
ical trials. Although we obtained a relatively small noncom-
pliance rate from our intervention group participants and 
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thus the statistical differences that would be obtained in an 
intent-to-treat analysis might be minimal, we acknowledge 
that an intent-to-treat analysis might be a more conservative 
approach for an effectiveness trial regarding outcome evalu-
ation. Lastly, the study lacks cost data: community health 
workers were an effective way to reach out to participants 
in the community, and the use of community health work-
ers as primary counselors (with bilingual RN back-up) was 
expected to reduce the total cost of HBP management in the 
community. Future studies on cost-effectiveness of using 
community health workers as interventionists are warranted.

Despite these limitations, our Self-Help Intervention 
Program on the Control of HBP sheds some light on HBP 
management strategies in ethnic/linguistic communities. 
Our study is one of the first community-based HBP behav-
ioral intervention trials to include health literacy skill build-
ing for an ethnic/linguistic minority population. Linguistic 
minorities in the United States are often excluded from 
intervention research because of their insufficient English 
skills and low health literacy. Second, our study demon-
strates that the appropriate use of community health workers 
in community-based HBP management programs is a fea-
sible, effective option for strengthening community health 
infrastructure in some resource-scarce communities.

Given that the US population is becoming more ethni-
cally diverse and older, the findings and methodological 
lessons from this study should be helpful to clinicians and 
researchers who are dealing with patients with HBP from 
many linguistically or culturally isolated ethnic minority 
communities.
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