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ORIGINAL RESEARCH

Positive Health Beliefs and Blood Pressure 
Reduction in the DESERVE Study
Emily Goldmann, PhD, MPH; Rachelle Jacoby, MPH; Erica Finfer, MPH; Noa Appleton, MPH;  
Nina S. Parikh, PhD, MPH; Eric T. Roberts, MPH; Bernadette Boden-Albala, DrPH, MPH

BACKGROUND: There is growing recognition that positive health beliefs may promote blood pressure (BP) reduction, which is 
critical to stroke prevention but remains a persistent challenge. Yet, studies that examine the association between positive 
health beliefs and BP among stroke survivors are lacking.

METHODS AND RESULTS: Data came from the DESERVE (Discharge Educational Strategies for Reduction of Vascular Events) 
study, a randomized controlled trial of a skills- based behavioral intervention to reduce vascular risk in a multiethnic cohort of 
552 transient ischemic attack and mild/moderate stroke patients in New York City. The exposure was perception that people 
can protect themselves from having a stroke (ie, prevention self- efficacy) at baseline. The association between systolic BP 
(SBP) reduction at 12- month follow- up and self- efficacy was examined using linear regression adjusted for key confound-
ers, overall and stratified by age, sex, race/ethnicity, and intervention trial arm. Approximately three quarters endorsed self- 
efficacy. These participants had, on average, 5.6 mm Hg greater SBP reduction compared with those who did not endorse it 
(95% CI, 0.5–10.7 mm Hg; P=0.032). Self- efficacy was significantly associated with greater SBP reduction, particularly among 
female versus male, younger versus older, and Hispanic versus non- Hispanic white patients. Sensitivity analysis adjusting 
for baseline SBP instead of elevated BP yielded no association between self- efficacy and SBP reduction, but showed sex 
differences in this association (women: β=5.3; 95% CI, −0.2 to 10.8; P=0.057; men: β=−3.3; 95% CI, −9.4 to 2.9; P=0.300; 
interaction P=0.064).

CONCLUSIONS: Self- efficacy was linked with greater SBP reduction among female stroke survivors. Targeted strategies to im-
prove health beliefs after stroke may be important for risk factor management.

REGISTRATION: URL: https://www.clini caltr ials.gov; Unique identifier: NCT01836354.

Key Words: blood pressure ■ hypertension ■ self-efficacy ■ stroke

Elevated blood pressure (BP) is a well- established, 
modifiable risk factor for stroke and stroke recur-
rence, with higher BP strongly linked to increased 

stroke risk.1,2 Hypertension control and BP reduction, 
through pharmacological and/or behavioral lifestyle 
approaches, is essential to primary1 and secondary3 
stroke prevention but remains a persistent challenge 
for many. More than half of US adults with hyperten-
sion and more than one third of stroke survivors do 
not achieve BP control.4–6 There are also significant 
disparities in hypertension control by race/ethnicity 
and sex, with a lower likelihood of BP control among 

non- Hispanic black, non- Hispanic Asian, and Hispanic 
adults compared with non- Hispanic white adults4 and 
among older adult women compared with older adult 
men (the opposite is true for sex in younger popula-
tions).7,8 Studies have also reported lower BP control 
among black versus white and female versus male 
stroke survivors.6,9 Addressing these disparities may 
require further investigation, as well as targeted ap-
proaches to BP control.7,8

In addition to structural factors (eg, access to healthy 
food, quality health care, and opportunities for physi-
cal activity10,11), individual behaviors are important for 
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addressing hypertension. In population- based studies 
of US adults with hypertension (BP ≥130/80 mm Hg 
or taking hypertensive medication), greater hyperten-
sion control has been associated with more healthcare 
visits,5 greater continuity of care, having BP tested in 
the past year, and lifestyle behaviors, such as lower 
weight, reduced sodium intake, and greater physical 
activity.12 Among hypertensive patients, adherence 
to prescribed antihypertensive medication regimens 
also plays a primary role in BP control.13 Randomized 
controlled trials among hypertensive individuals (BP 
≥140/85  mm  Hg) have also linked lifestyle interven-
tions, such as eating a healthier diet (eg, more fruits 
and vegetables and fewer fats and carbohydrates), in-
creasing aerobic exercise, and restricting sodium and 
alcohol intake, to reduction in systolic BP (SBP).14 More 
recently, among stroke and transient ischemic attack 
(TIA) patients, the large majority of whom had a history 
of hypertension, our study team reported a positive im-
pact of a skills- based behavioral intervention targeting 
risk perception, patient- physician communication, and 
medication adherence on SBP reduction, particularly 
among Hispanic patients.15

There is growing recognition that positive well- being 
and positive health beliefs may also play a role in car-
diovascular health.16–29 For example, studies examining 
patients with cardiac conditions (eg, coronary artery 
disease and chronic angina) found that recovery ex-
pectations and optimism led to improved functional 
status and better clinical outcomes over time.23,24 A 
large community- based prospective study also linked 

high emotional vitality to significantly lower hyperten-
sion risk.18 There are several hypotheses offered to 
explain this relationship. Having positive health beliefs, 
such as higher levels of self- efficacy and confidence, 
motivation to take action, greater ability to cope and 
adjust to adversity, and accurate risk perception, may 
promote healthy behaviors (eg, diet, physical activ-
ity, sleep, and treatment adherence)16,25,29–31 and re-
sult in better health outcomes. Greater psychosocial 
resources and better physiological functioning noted 
among those with positive psychological well- being 
may also explain this association.21 In addition, posi-
tive emotions may buffer the impact of stress on health 
or reduce the stress itself.21,22 Despite this evidence, 
studies that examine the association between positive 
health beliefs and BP are lacking.

To our knowledge, no study has assessed the asso-
ciation between positive health beliefs and BP reduc-
tion among stroke survivors, many of whom require BP 
control to improve stroke outcomes and reduce risk 
of stroke recurrence. Thus, this study examined the 
link between a positive health belief, self- efficacy, and 
SBP reduction 1  year following stroke in a multieth-
nic cohort of transient ischemic attack (TIA) and mild/
moderate stroke patients. We hypothesized that hav-
ing this positive health belief would be associated with 
greater mean SBP reduction at 1 year postdischarge 
compared with not having this positive health belief. 
Furthermore, given evidence that negative psychologi-
cal characteristics (eg, depression) are associated with 
hypertension, and that this association might vary by 
age and sex,26–28 as well as the lack of studies in di-
verse populations,26 we also examined this association 
by age, sex, and race/ethnicity.

METHODS
The data that support the findings of this study are 
available from the principal investigator of the study, Dr 
Bernadette Boden- Albala (bbodenal@hs.uci.edu), on 
reasonable request.

Study Design, Setting, and Participants
The DESERVE (Discharge Educational Strategies 
for Reduction of Vascular Events) study was a ran-
domized controlled trial conducted in a multiethnic 
cohort of TIA and mild/moderate stroke patients 
discharged from 4 New York City hospitals be-
tween August 2012 and May 2016 (ClinicalTrials.gov: 
NCT01836354; https://clini caltr ials.gov/ct2/show/NC 
T01 836354). The goal of the trial was to assess the 
efficacy of a skill- based, culturally tailored behavio-
ral intervention focused on medication adherence, 
patient- physician communication, and risk percep-
tion on SBP reduction between baseline (prehospital 

CLINICAL PERSPECTIVE

What Is New?
• Self-efficacy may promote blood pressure re-

duction after stroke, particularly among female 
patients.

What Are the Clinical Implications?
• Assessment and promotion of positive health 

beliefs may be important components of risk 
factor management approaches to secondary 
stroke prevention.

Nonstandard Abbreviations and Acronyms

BP Blood pressure
DESERVE  Discharge Educational Strategies for 

Reduction of Vascular Events
SBP Systolic blood pressure
TIA transient ischemic attack
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discharge) and 12- month follow-up. In addition, a 
questionnaire covering sociodemographic charac-
teristics, psychosocial factors, health behaviors, and 
medical history was administered at baseline and at 
6-  and 12- month follow- up. Details of the study have 
been published previously.15 All participants provided 
written informed consent. The study was approved 
by the Institutional Review Boards of all participat-
ing medical centers (New York University Langone 
Medical Center, Icahn School of Medicine at Mount 
Sinai, Columbia University Medical Center, and 
Bellevue Hospital Center).

Measures
The exposure of interest, participants’ perception 
of their ability to protect themselves from having a 
stroke, was measured by asking whether they agreed 
or disagreed with the statement, “I can protect my-
self against having a stroke” at baseline (predis-
charge). In relation to stroke prevention, this positive 
health belief reflects, at least in part, the concept of 
self- efficacy, which includes the belief in one’s ability 
to achieve a specific outcome32 (referred to as “self- 
efficacy” going forward). The outcome of interest 
was SBP reduction (mm Hg) between baseline and 
12- month follow- up. Baseline diastolic and systolic 
BP was measured at least 48 hours after stroke up to 
3 times by trained research coordinators or research 
assistants using an automatic sphygmomanometer, 
following American Heart Association guidelines.15 
The 12- month follow- up BP measurements were re-
corded by research staff from the following sources: 
in- person measurement in the study office or in par-
ticipants’ homes, clinic visits where our study staff 
met with patients or abstracted chart records, and 
self- report by participants.15 Reduction in SBP was 
calculated by subtracting participants’ 12- month 
SBP from their baseline SBP.

Other variables examined in this study were mea-
sured at baseline and included sex (male/female), age 
(<65  versus ≥65  years), self- reported race/ethnicity 
(non- Hispanic white, non- Hispanic black, Hispanic, 
non- Hispanic other), education level (high school or 
less versus some college or more), marital status 
(married/cohabitating, divorced/widowed/separated, 
never married), nativity (born in the United States ver-
sus foreign born), number of chronic disease con-
ditions, stroke severity at discharge, neurological 
disability, stroke/TIA history before current hospital-
ization (yes/no), Medicaid insurance coverage (yes/
no), body mass index (underweight or normal weight 
<25, overweight 25 to <30, obese 30 or higher), par-
ticipation in any moderate or vigorous physical ac-
tivity in the past 30  days (yes/no), smoking status 
(current, former, never), trial arm (intervention versus 

usual care), and elevated BP at baseline. Depression 
symptoms were also assessed predischarge using 
the 20- item Center for Epidemiologic Studies–
Depression scale (range, 0–60). Higher scores re-
flected greater symptom severity, and scores of ≥16 
indicated probable depression.33 Stroke severity was 
based on National Institutes of Health Stroke Scale 
(NIHSS) score measured at discharge, categorized 
as “missing” for those who did not have reported val-
ues (to maintain sample size), as “mild” for those with 
0 to 4 symptoms, and as “moderate or higher” for 
those with ≥5 symptoms. Neurological disability was 
measured using the modified Rankin scale, catego-
rized as “missing,” 0 to 1 (no/mild), and 2 to 5 (mod-
erate to severe). Elevated baseline BP was indicated 
for those with diastolic and systolic BP values that 
met criteria for prehypertension, stage 1 hyperten-
sion, or stage 2 hypertension, on the basis of 2017 
guidelines.34

Statistical Analysis
The analytic sample included those who completed 
the self- efficacy question and had SBP measures 
at both baseline and 12- month follow- up (n=453). 
All variables were described using frequencies and 
percentages or means and SDs, as appropriate. The 
relationships between all study variables (includ-
ing self- efficacy) and mean SBP reduction were as-
sessed using t tests and ANOVA. The association 
between self- efficacy and all other variables was 
assessed using Pearson’s χ2 tests. The relation be-
tween SBP reduction and self- efficacy was further 
examined using unadjusted (model 1) and adjusted 
(models 2–4) linear regression. The β estimates, 95% 
CIs, and P values are reported. Covariates included 
in adjusted models were selected on the basis of their 
association with self- efficacy and SBP reduction in 
bivariable analysis (to identify potential confounders), 
conceptual importance, contribution to overall model 
fit when adding in each covariate one at a time to 
the model, and likelihood ratio tests. Elevated base-
line BP was included in the adjusted model (model 
3) because individuals with elevated BP would likely 
be strongly advised to reduce their BP through phar-
macological and/or lifestyle approaches. As a sensi-
tivity analysis, we adjusted for baseline SBP instead 
of elevated BP in an additional regression model 
also adjusted for other covariates (model 4). We also 
ran stratified adjusted regression models to further 
evaluate age- , sex- , and race/ethnic- specific asso-
ciations between self- efficacy and SBP reduction. In 
addition, given the nature of the DESERVE study as 
a skills- based behavioral intervention, we examined 
trial arm as an effect modifier as an exploratory aim, 
to assess whether receiving the intervention may 
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have amplified the impact of self- efficacy on SBP 
reduction. In a final set of regression models, inter-
action terms were added to adjusted models to test 
for statistical interaction between self- efficacy and 
age, sex, race/ethnicity, and intervention trial arm 
separately. Analyses were conducted using Stata/IC 
version 15.1 and SAS version 9.4 (Cary, NC), and sta-
tistical significance was determined where P<0.05.

RESULTS
Table  1 reports baseline characteristics of the 
DESERVE study participants included in the analytic 
sample, as well as the prevalence of self- efficacy and 
mean SBP reduction by these characteristics. More 
than three fourths of the sample agreed that they 
can protect themselves from having a stroke (77.5%). 
Mean SBP reduction in the sample was 6.3 mm Hg 
(SD, 24.1 mm Hg). The sample was evenly distributed 
by trial arm (intervention, 50.6%; usual care, 49.5%), 
sex (men, 49.1%; women, 50.9%), and the 3 larg-
est race/ethnic groups (non- Hispanic white, 29.1%; 
non- Hispanic black, 32.2%; and Hispanic, 32.7%). 
Slightly less than half (45.7%) had a high school edu-
cation or less, were aged ≥65  years (46.6%), and 
participated in moderate or vigorous physical activity 
in the past 30 days (48.4%), and more than half were 
born in the United States (58.0%). Approximately 
one third of the sample reported Medicaid insur-
ance coverage (33.6%) and had a history of TIA/
stroke (32.6%), most had mild strokes (68.7%), and 
the largest proportion had no/mild neurological dis-
ability (40.6%). The large majority had at least one 
chronic disease diagnosis, with 36.4% reporting ≥3 
conditions. Approximately one fifth met criteria for 
probable depression (20.8%). A greater proportion 
of non- Hispanic white patients were older, male, 
educated with some college or more, married, born 
in the United States, and physically active, and a 
lower proportion of these patients were covered by 
Medicaid, current smokers, obese, and had more 
severe strokes than patients of other races/ethnici-
ties. A greater proportion of male participants were 
non- Hispanic white, unmarried, physically active, 
and overweight versus obese compared with female 
participants (data not shown in tables).

The prevalence of self- efficacy was significantly 
higher among men versus women (81.5% versus 
73.5%; P=0.041) and among those with less stroke- 
related disability compared with those with greater 
stroke disability (83.7% versus 67.8%; P=0.006). 
Mean SBP reduction was significantly greater among 
those with self-efficacy versus those without (7.8 ver-
sus 1.2 mm Hg; P=0.015). Mean SBP reduction was 
also significantly greater among men than women (9.2 

versus 3.6 mm Hg; P=0.012), those with predischarge 
elevated BP versus not (9.9 versus −13.8  mm  Hg; 
P<0.001), and those who participated in any physi-
cal activity in the past 30 days versus not (11.1 versus 
2.4  mm  Hg; P<0.001). Mean baseline SBP was sig-
nificantly higher among those with self- efficacy versus 
those without (141.3 versus 135.2 mm Hg; P=0.007), 
and baseline SBP was significantly and positively as-
sociated with mean SBP reduction (Pearson correla-
tion coefficient, r=0.687; P<0.001; data not shown in 
tables).

Table 2 reports results from linear regression anal-
ysis. In the unadjusted model (model 1), mean SBP 
reduction was 6.6 mm Hg greater among those with 
self-efficacy compared to those without (95% CI, 
1.3–11.9 mm Hg; P=0.015, R2=0.013). After adjusting 
for age, sex, race/ethnicity, marital status, number of 
chronic disease conditions, past month physical activ-
ity, and trial arm (model 2), this association remained 
the same (β=6.6 mm Hg; 95% CI, 1.2–12.0 mm Hg; 
P=0.018, R2=0.076). In a fully adjusted model that also 
controlled for baseline elevated BP (model 3), the as-
sociation was slightly attenuated but remained strong 
and significant (β=5.6 mm Hg; 95% CI, 0.5–10.7 mm 
Hg; P=0.032, R2=0.187). Likelihood ratio tests sug-
gested that each model was an improvement on the 
previous model in terms of model fit (all P<0.001).

Figure 1 highlights results from fully adjusted models 
overall and by race/ethnicity, age, sex, and intervention 
trial arm. For all subgroups, mean SBP reduction was 
greater among those with self- efficacy compared with 
those without. In stratified models, self- efficacy was 
significantly associated with greater mean SBP reduc-
tion among female (β=9.8 mm Hg; 95% CI, 2.3–17.2 
mm Hg; P=0.010) and younger (β=7.2  mm  Hg; 95% 
CI, 0.2–14.3 mm Hg; P=0.045) patients, but mean 
difference in SBP reduction was not statistically sig-
nificant among other age, race/ethnicity, and sex sub-
groups, although the effect size was particularly large 
for Hispanic patients (β=10.3 mm Hg; 95% CI, −0.1 to 
20.6 mm Hg; P=0.052) compared with other race/eth-
nic groups. Self- efficacy was not associated with SBP 
reduction among those in the intervention trial arm 
(β=4.3 mm Hg; 95% CI, −3.2 to 11.7 mm Hg; P=0.259) 
but was associated with SBP reduction in the usual 
care arm (β=7.2  mm  Hg; 95% CI, 0.0–14.3 mm Hg; 
P=0.049). Interactions between self- efficacy and age 
(P=0.727), sex (P=0.104), race/ethnicity (P=0.547), and 
intervention trial arm (P=0.889) were not significant 
(data not shown in tables).

Sensitivity analysis, where we adjusted for baseline 
SBP instead of elevated baseline BP (Table 2, model 
4), yielded no association between self- efficacy and 
mean SBP reduction (β=1.8 mm Hg; 95% CI, −2.2 to 
5.8; P=0.381, R2=0.509). In stratified models (Figure 2), 
the association between self- efficacy and mean SBP 
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Table 1. Baseline (Predischarge) Characteristics of DESERVE Study Participants, Self-efficacy, and Mean SBP Reduction 
by These Characteristics

Variable N (%)

Self-efficacy SBP Reduction, mm Hg

N (%) P Value Mean (SD) P Value

All participants 453 (100.0) 351 (77.5) 6.3 (24.1)

Self-efficacy 0.015

No 102 (22.5) … 1.2 (25.4)

Yes 351 (77.5) … 7.8 (23.5)

Trial arm 0.439 0.099

Usual care 229 (49.5) 174 (76.0) 4.5 (23.6)

Intervention 224 (50.6) 177 (79.0) 8.2 (24.5)

Age, y 0.143 0.557

<65  242 (53.4) 194 (80.2) 5.7 (23.5)

65  211 (46.6) 157 (74.4) 7.0 (24.8)

Sex 0.041 0.012

Women 230 (50.9) 169 (73.5) 3.6 (24.3)

Men 222 (49.1) 181 (81.5) 9.2 (23.6)

Race/ethnicity 0.424 0.418

Non- Hispanic white 131 (29.1) 106 (80.9) 8.4 (21.6)

Non- Hispanic black 145 (32.2) 108 (74.5) 7.0 (25.5)

Hispanic 147 (32.7) 117 (79.6) 3.7 (25.3)

Other 27 (6.0) 19 (70.4) 5.3 (20.8)

Educational attainment 0.385 0.201

High school education or less 205 (45.7) 156 (76.1) 4.7 (24.3)

Some college or more 244 (54.3) 194 (79.5) 7.6 (24.0)

Marital status 0.279 0.142

Married or living with partner 211 (47.2) 169 (80.1) 8.0 (24.6)

Divorced, separated, or widowed 155 (34.7) 114 (73.6) 3.2 (23.9)

Never married 81 (18.1) 65 (80.3) 8.0 (23.4)

Medicaid insurance coverage 0.584 0.930

No 300 (66.4) 230 (76.7) 6.3 (23.0)

Yes 152 (33.6) 120 (79.0) 6.5 (26.2)

Nativity 0.818 0.550

Born in the United States 261 (58.0) 204 (78.2) 6.8 (24.5)

Foreign born 189 (42.0) 146 (77.3) 5.5 (23.7)

Stroke severity at discharge (NIHSS) 0.136 0.808

0–4 (Mild) 311 (68.7) 249 (80.1) 6.5 (24.2)

5 (Moderate) 46 (10.2) 32 (69.6) 7.8 (22.6)

Missing 96 (21.2) 70 (72.9) 5.1 (24.7)

Modified Rankin score 0.006 0.786

0–1 184 (40.6) 154 (83.7) 6.4 (23.6)

2–5 115 (25.4) 78 (67.8) 5.1 (24.3)

Missing 154 (34.0) 119 (77.3) 7.1 (24.6)

History of stroke or TIA 0.354 0.087

No 288 (67.5) 227 (78.8) 7.6 (24.7)

Yes 139 (32.6) 104 (74.8) 3.4 (22.0)

No. of chronic disease conditions* 0.483 0.256

0 49 (10.8) 41 (83.7) 7.3 (27.9)

1 123 (27.2) 97 (78.9) 4.8 (22.6)

 (Continued)
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reduction was also attenuated for all subgroups, with 
the strongest association noted among female par-
ticipants (β=5.3  mm  Hg; 95% CI, −0.2 to 10.8 mm 
Hg; P=0.057) and the weakest association among 
male participants (β=−3.3 mm Hg; 95% CI, −9.4 to 
2.9; P=0.300; interaction term for self- efficacy by sex, 
P=0.064).

DISCUSSION
This study is, to our knowledge, the first to evaluate 
the link between a positive health belief, specifically, 
self- efficacy in relation to stroke prevention, and BP 
reduction among stroke survivors. We found that self- 
efficacy was common, endorsed by three quarters of 
respondents, in a multiethnic cohort of TIA and mild/
moderate stroke survivors in New York City. This spe-
cific measure of positive health beliefs has not been 
used in previous studies, reducing our ability to com-
pare our findings with the existing literature. However, 
other measures of self- efficacy have been associated 
with better functioning, mood, and quality of life among 
stroke survivors.32 Conceptualized in the Health Belief 
Model, self- efficacy is considered a key component to 

underlying health behavior change and essential for ef-
fective self- management of chronic disease,35–37 which 
for many stroke survivors includes BP reduction and/
or control.3 Promoting self- efficacy, confidence, and 
motivation is paramount in disease management strat-
egies and self- care activities (healthful behaviors and 
medication compliance) and may likely reduce risk and 
result in better outcomes among stroke patients.38,39

The association between self- efficacy and BP re-
duction noted in this study is consistent with previous 
studies that have linked positive psychological states 
to better health outcomes in the context of cardiovas-
cular disease and stroke, largely through improved 
health behaviors.16,29 For example, Ostir et al (2001)19 
reported an inverse relationship between positive af-
fect and stroke incidence among older adults with no 
history of stroke. A study using data from the Whitehall 
II cohort found that positive well- being, characterized 
by emotional vitality and optimism, was associated 
with lower risk of coronary heart disease.40 Studies 
using data from the Heart and Soul Study reported 
that positive affect was associated with being physi-
cally active, being adherent to medication, and having 
good sleep quality among patients with coronary heart 
disease,25 as well as with decreased risk of all- cause 

Variable N (%)

Self-efficacy SBP Reduction, mm Hg

N (%) P Value Mean (SD) P Value

2 116 (25.6) 91 (78.5) 10.0 (25.2)

3 165 (36.4) 122 (73.9) 4.6 (23.1)

Probable depression 0.661 0.281

No 184 (40.6) 140 (76.1) 5.7 (24.1)

Yes 94 (20.8) 76 (80.9) 3.7 (24.1)

Missing 175 (38.6) 135 (77.1) 8.4 (24.0)

Predischarge elevated blood pressure† 0.441 <0.001

No 69 (15.2) 51 (73.9) −13.8 (18.3)

Yes 384 (84.8) 300 (78.1) 9.9 (23.2)

Any moderate/vigorous physical activity in past 30 d 0.266 <0.001

No 230 (51.6) 173 (75.2) 2.4 (24.6)

Yes 216 (48.4) 172 (79.6) 11.1 (22.8)

Smoking status 0.576 0.195

Current 65 (14.4) 53 (81.5) 4.7 (26.0)

Former 128 (28.3) 96 (75.0) 9.6 (22.6)

Never 259 (57.3) 202 (78.0) 5.1 (24.3)

Body mass index 0.078 0.533

Underweight or normal weight 124 (27.4) 94 (75.8) 5.6 (23.1)

Overweight 166 (36.6) 138 (83.1) 8.0 (25.2)

Obese 163 (36.0) 119 (73.0) 5.2 (23.8)

DESERVE indicates Discharge Educational Strategies for Reduction of Vascular Events; NIHSS, National Institutes of Health Stroke Scale; SBP, systolic blood 
pressure; and TIA, transient ischemic attack.

*Includes hypertension, heart disease, weak/failing kidneys, cancer, psychiatric disorder, diabetes mellitus, and stroke.
†Prehypertension, stage 1 hypertension, and stage 2 hypertension.

Table 1. Continued
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mortality (explained in large part by greater physical 
activity).41 In addition, psychologically based interven-
tions that incorporate positive health belief promotion 
have been shown to effectively promote positive health 
behaviors.16 In terms of BP specifically, an analysis 
of Whitehall II data linked high emotional vitality with 
lower risk of incident hypertension, an association only 
slightly weakened after adjusting for positive health be-
haviors, such as smoking, alcohol consumption, phys-
ical activity, and diet.18 In addition to health behaviors, 
positive psychological well- being may also be linked 
to BP through biological/physiological processes reg-
ulated by the immune system, hypothalamic- pituitary- 
adrenal axis, and sympathetic nervous system.16,29 Of 
note, probable depression was not associated with 
self- efficacy or with SBP reduction in this sample, 
suggesting that it likely did not play a mediating role 
in this relationship. Because much of the literature on 
this topic in the context of stroke focuses on other psy-
chological states (eg, optimism and emotional vitality) 
instead of self- efficacy, additional studies of this patient 
population are needed to confirm our findings.

Self- efficacy was no longer associated with mean 
SBP reduction in an adjusted model controlling for 

baseline SBP, and the association was also attenu-
ated across subgroups in stratified analysis. Although 
self- efficacy was not associated with elevated baseline 
BP, mean baseline SBP was significantly higher among 
those with self- efficacy versus those without; thus, those 
with greater self- efficacy had greater opportunity to re-
duce their BP over time. Adjusting for baseline values in 
change analysis is a topic of some debate, with some 
arguing that controlling for baseline values in observa-
tional studies of change can lead to bias.42 The current 
study’s findings highlight this methodological issue and, 
thus, it should be a continued focus of future study.

Nevertheless, there was some evidence of sex dif-
ferences in the association between having positive 
health beliefs and vascular risk reduction, a finding that 
was robust to sensitivity analysis. Self- efficacy was 
linked to a >5–mm Hg SBP reduction among women, 
but had a negative (nonsignificant) association with 
SBP reduction among men. In fact, on average, female 
patients who did not feel they could protect them-
selves from having a stroke demonstrated slightly in-
creased mean SBP at 1 year postdischarge, whereas 
those who felt they could protect themselves had clini-
cally significant mean SBP reduction. Previous studies 

Figure 1. Adjusted mean difference in systolic blood pressure reduction (mm Hg) between those with self-efficacy vs. those 
without, overall and by race/ethnicity, sex, age, and intervention trial arm.
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have noted that the association between positive psy-
chological well- being and cardiovascular disease 
outcomes is fairly similar by age and sex25; however, 
use of different exposure and outcome variables lim-
its our ability to compare findings. Evidence suggests 
that older women are less likely to achieve BP control 
compared with older men because of differences in 
biological processes and lower access to health care.7 
Greater self- efficacy and optimism may reduce the 
impact of these factors on BP control for women in 
particular, providing the confidence and motivation to 
achieve positive health outcomes, despite sex- related 
barriers. Additional research on the interrelation be-
tween sex, health beliefs, and vascular risk reduction 
in stroke survivors could shed light on the mechanisms 
driving these relationships.

Also of note was the stronger association be-
tween self- efficacy and SBP reduction among partic-
ipants in the usual care versus intervention trial arm, 
although these associations were also attenuated in 
sensitivity analysis. It is possible that the interven-
tion, which aimed to promote self- efficacy, albeit 
indirectly, was successful in improving this health be-
lief among those who did not endorse it at baseline, 

thereby reducing the impact of self- efficacy on SBP 
reduction at follow- up among those who received 
the intervention.

This study contributes to the literature by exam-
ining how health beliefs may improve vascular risk in 
a multiethnic cohort of TIA and stroke patients. The 
longitudinal nature of the study allowed for assess-
ment of how a health belief might influence future 
outcomes and limits temporal ambiguity. We also 
adjusted for both baseline hypertension status and 
SBP level, which are likely important drivers of SBP 
reduction; those with elevated BP may be particularly 
motivated to reduce BP and may be prescribed more 
aggressive treatment strategies to do so. However, 
results should be interpreted in the context of several 
limitations. First, the health belief of interest was mea-
sured at baseline (prehospital discharge) only, limiting 
our ability to also examine how change in health be-
liefs postdischarge may contribute to SBP reduction. 
Second, this health belief was not measured using a 
previously validated instrument. However, the goal of 
the study was to specifically evaluate how percep-
tion of one’s ability to prevent stroke impacts health 
outcomes among stroke survivors, which precluded 

Figure 2. Sensitivity analysis.
Adjusted mean difference in systolic blood pressure reduction (mm Hg) between those with self-efficacy vs. those without, overall and 
by race/ethnicity, sex, age, and intervention trial arm.
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use of instruments that do not directly measure this 
construct. Those who agreed that they can protect 
themselves from stroke had significantly higher prev-
alence of endorsing the phrase, “If I follow my physi-
cian’s advice I will be less likely to have a stroke” than 
those who did not, which speaks to this measure’s 
convergent validity somewhat. Other measures that 
potentially capture similar constructs, such as the 
Expectations for Coping Scale, may be useful in fu-
ture studies.23 Third, although relatively small, there 
was some attrition over the 1- year follow- up period 
and missing information for the exposure and out-
come of interest (17.9% of the full DESERVE study 
cohort at baseline, n=552). However, there were no 
significant differences in baseline characteristics be-
tween those in the full DESERVE study cohort and 
those included in this study’s analytic sample (data 
not shown), with the exception of number of chronic 
disease conditions; the prevalence of having 1 chronic 
disease was lower, and the prevalence of having ≥3 
chronic diseases was higher, in the analytic sample 
versus the full cohort (P=0.030). In addition, the prev-
alence of self- efficacy was similar among those who 
died before follow- up and those who did not, which 
suggests that selection bias may be minimal. Our 
findings may not be generalizable to those who have 
experienced more severe strokes or reside in differ-
ent geographic areas. Finally, adjusted regression 
model R2 values were relatively small, meaning that 
they do not explain a large proportion of the variance 
in SBP reduction (50%–92% unexplained, depending 
on the model). This suggests that additional factors 
not evaluated in the current study could play an im-
portant role in predicting SBP reduction and require 
further examination.

This study addresses a particularly important area 
of inquiry, given the existence of well- established ap-
proaches to primary and secondary stroke prevention 
and the fact that many stroke survivors fail to achieve 
BP control. Targeted strategies to improve health be-
liefs after stroke may be important components to 
include in risk factor management among stroke sur-
vivors. Indeed, a similar suggestion has been made for 
other types of cardiovascular disease management16 
and in the main DESERVE study,15 and interventions 
that include psychosocial skills training, specifically 
cognitive behavioral approaches, have success-
fully improved cardiovascular disease outcomes.43,44 
However, it is important to recognize and address the 
structural issues that contribute to unequal access to 
quality health care, healthy food, and opportunities for 
physical activity that may, ultimately, impede one’s abil-
ity to manage risk factors after stroke, despite positive 
beliefs and best efforts. Future studies that examine 
both the impact of other health beliefs, behaviors, and 
outcomes within the context of stroke and how they 

may be effectively incorporated into and evaluated in 
stroke prevention trials with diverse patient cohorts, 
as well as the impact of policies to address structural 
barriers on stroke prevention, are warranted.
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