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BACKGROUND: Shared decision-making (SDM) has the potential to improve hypertension care quality and equity. However, 
research lacks diverse representation and evidence about how race and ethnicity affect SDM. Therefore, this study aims to 
explore SDM in the context of hypertension management.

METHODS AND RESULTS: Explanatory sequential mixed-methods design was used. Quantitative data were sourced at baseline 
and 12-month follow up from RICH LIFE (Reducing Inequities in Care of Hypertension: Lifestyle Improvement for Everyone) 
participants (n=1212) with hypertension. Qualitative data were collected from semistructured individual interviews, at 12-month 
follow-up, with participants (n=36) selected based on their SDM scores and blood pressure outcome. Patients were cross- 
categorized based on high or low SDM scores and systolic blood pressure reduction of ≥10 or <10 mm Hg. Multinomial logistic 
regression analysis showed that predictors of SDM scores and blood pressure outcome were race and ethnicity (relative risk 
ratio [RRR], 1.64; P=0.029), age (RRR, 1.03; P=0.002), educational level (RRR, 1.87; P=0.016), patient activation (RRR, 0.98; 
P<0.001; RRR, 0.99; P=0.039), and hypertension knowledge (RRR, 2.2; P<0.001; and RRR, 1.57; P=0.045). Qualitative and 
mixed-methods findings highlight that provider–patient communication and relationship influenced SDM, being emphasized 
both as facilitators and barriers. Other facilitators were patients’ understanding of hypertension; clinicians’ interest in the pa-
tient, and clinicians’ personality and attitudes; and barriers included perceived lack of compassion, relationship hierarchy, and 
time constraints.

CONCLUSIONS: Participants with different SDM scores and blood pressure outcomes varied in determinants of decision and 
descriptions of contextual factors influencing SDM. Results provide actionable information, are novel, and expand our under-
standing of factors influencing SDM in hypertension.

Key Words: health equity ■ hypertension ■ mixed-methods ■ shared decision-making

Shared decision-making (SDM) is a process in 
which clinicians and participants make decisions 
together using the best available evidence, along 

with participants’ preferences and values.1 This ap-
proach is particularly relevant in situations where there 
are multiple treatment options with varying risks and 

benefits, and no single clearly superior option.1 The 
US Affordable Care Act promotes SDM,2,3 and the 
Centers for Medicare and Medicaid Services stipu-
lates it as a prerequisite to reimbursement for certain 
health conditions.4,5 Several health care professional 
bodies and guidelines endorse SDM and its potential 
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to significantly transform medical culture and health 
systems.6–10 In addition, evidence suggests that SDM 
often reduces costs and improves use of health care.11 
SDM is advocated in the care of chronic health con-
ditions such as hypertension.9 Considering individual 
preferences for the risks and benefits of available op-
tions, SDM can be particularly important in an asymp-
tomatic condition such as hypertension, due to drug 
treatment being generally lifelong.12

In the United States, hypertension contributes to about 
1000 deaths a day13 and to an estimated annual cost of $51 
billion. Despite improvements, national hypertension control 

rates remain inadequate. About 1 in every 2 adults in the 
United States with hypertension and using antihypertensive 
pharmacologic treatment have uncontrolled blood pressure 
(BP) and racial and ethnic disparities persist in this chronic 
condition.14,15 Hypertension prevalence is higher among 
Black (57%) and Latino (45%) compared with White (44%) 
people in the United States.15 In addition to the prevalence of 
hypertension being higher among racially minoritized pop-
ulations, its control is also affected by racial and ethnic dis-
parities.15–17 Among men using antihypertensive medication, 
rates of achieving hypertension control are lowest among 
Latino (44%) followed by non-Latino Black (52%) and non-
Latino White (59%) men.18 Self-reported nonadherence to 
antihypertensive medication is also higher among Latino 
(34%) and Black (36%) compared with White (24%) people.16 
This is attributed to inadequate hypertension awareness 
and treatment among racially minoritized populations.18,19

It has been suggested that SDM has the potential 
to improve the quality of cardiovascular care and re-
duce disparities. This issue can be illustrated by the 
adherence of individuals to therapy and improved pro-
vider–patient communication. Together, these aspects 
could contribute to decreasing BP and improving hy-
pertension symptoms.10,20 Nonetheless, evidence to 
date does not provide the needed evaluation of effec-
tiveness and implementation of such approaches in the 
context of hypertension care in minoritized populations. 
In addition, people who are medically underresourced 
might benefit from SDM because it recognizes every-
one’s preferences, values, and barriers to engagement 
and outcomes improvement.21,22 Nevertheless, there is 
a lack of representation of individual who are medically 
underresourced in SDM literature.23

This explanatory sequential mixed-methods study’s 
aim was to describe SDM in the hypertension man-
agement context in relation to SDM scores and BP lev-
els. We hypothesized that participants with high SDM 
scores and systolic BP reduction of ≥10 mm Hg from 
baseline to 12 months would be more likely to empha-
size collaborative decision-making processes and dif-
fer in their characteristics and experiences compared 
with participants who have lower SDM scores and sys-
tolic BP reduction <10 mm Hg.

METHODS
The data that support the findings of this study are 
available upon reasonable request from qualified re-
searchers trained in human subject confidentiality pro-
tocols and may be sent to the Johns Hopkins Center 
for Health Equity at healthequity@jhmi.edu.

Study Design
This was an explanatory sequential mixed-methods 
design involving 2 distinct phases: quantitative followed 

CLINICAL PERSPECTIVE

What Is New?
•	 This study found that race and ethnicity are 

important determinants of shared decision-
making (SDM) and can indicate preferences for 
treatment options and attitudes toward health 
care providers, including communication style.

•	 Barriers and facilitators, along with racial and eth-
nic aspects, experienced by patients from diverse 
backgrounds, were indicated as factors influenc-
ing SDM in the context of hypertension control.

•	 Participants with high SDM scores and positive 
blood pressure outcomes described the dis-
cussion of treatment options, pros, and cons 
as facilitators of SDM; on the other hand, par-
ticipants with lower SDM scores and negative 
blood pressure outcomes reported intimidation 
and patient–clinician racial and ethnic discord-
ance as factors influencing SDM.

What Are the Clinical Implications?
•	 Results provide actionable information that can 

be used to facilitate patients’ engagement in 
SDM, emphasizing an effective patient–clinician 
communication, and providing patients with op-
portunities to better understand hypertension 
and treatment.

•	 The barriers and facilitators identified in our study 
underline the impact of social determinants of 
health in the relationship between SDM and 
blood pressure reduction, highlighting an op-
portunity to address these aspects as part of the 
SDM process.

Nonstandard Abbreviations and Acronyms

RICH LIFE	 Reducing Inequities in Care of 
Hypertension: Lifestyle 
Improvement for Everyone

SDM	 shared decision-making
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by qualitative.24 This design was chosen to achieve 
an in-depth understanding of SDM in the context of 
hypertension management by exploring quantitative 
results using a qualitative approach. Groups were 
formed based on quantitative results and in-depth in-
terviews were conducted in the qualitative phase.

The quantitative phase assessed the differences 
in participants’ characteristics based on their SDM 
scores and systolic BP outcome. Qualitative interviews 
explored the experiences of participants who had dif-
ferent SDM scores and BP outcomes, focusing specif-
ically on barriers and facilitators to SDM. Furthermore, 
integration of quantitative and qualitative data amplifies 
the strengths and reduces the weaknesses of each 
type of data.25

Participants and Recruitment
The current study is part of a larger pragmatic 
trial, the RICH LIFE (Reducing Inequities in Care of 
Hypertension: Lifestyle Improvement for Everyone) 
project, that aimed to determine whether a multilevel 
intervention (encompassing use of care managers, 
community health workers, and a virtual specialist 
consultation service), was more effective for reduc-
ing disparities and achieving BP control, compared 
with enhanced standard of care.26 This project was 
conducted in partnership with 30 clinical sites, feder-
ally qualified health centers, and private clinics across 
Maryland and Pennsylvania. Individuals’ eligibility for 
the RICH LIFE project was determined based on 
their electronic medical records and inclusion crite-
ria were (1) age ≥21 years; (2) diagnosis of hyperten-
sion with at least 1 other cardiovascular risk factor 
(coronary heart disease, diabetes, hyperlipidemia, 
current tobacco smoker, or diagnosis of depres-
sion); and (3) self-identification as a non-Latino White, 
non-Latino Black, or Latino individual. Details on the 
study protocol and recruitment strategy can be found 
elsewhere.26 Eligible individuals received mailed in-
vitations to participate, along with an oral consent 
paper copy.

Critical terminologies used throughout this article 
include the terms Latino and non-Latino, Black and 
White people. Self-identification was employed for this 
categorization. As there are many languages and di-
alects spoken in Latin American countries (Spanish, 
Portuguese, English, French, among others), the term 
Hispanic would not be suitable to refer to the ethnic 
group examined in this article. Consequently, the term 
Latino, which means individuals, men and women, of 
Latin American origin or descent, was used to repre-
sent the population included.

The Johns Hopkins Medicine Institutional Review 
Board approved (IRB00085630) all RICH LIFE project 
procedures, including those carried out in this study.

Enrollment Procedures
Individuals interested in participating in the RICH LIFE 
project were further screened, consented, and com-
pleted the baseline survey from August 1, 2017, to 
October 31, 2019, and 12 months follow up survey data 
were collected between August 7, 2018, and March 31, 
2021. RICH LIFE allowed a 6-month window around 
the 12-month follow-up date to complete the survey. 
Participants received a $25 incentive for each of these 
data collection points. Qualitative interviews were also 
voluntary. A selected group of RICH LIFE participants 
were approached to participate in a 1-time semistruc-
tured individual interview. After oral consent, interviews 
were carried out between June and September 2022. 
Per the parent study’s protocol, interview participants 
received a $60 incentive. A total of 1212 individuals 
participated in the quantitative phase and of those 36 
participated in the semistructured interviews.

Quantitative Study Procedures and Data 
Collection
Part of the RICH LIFE data were sourced from elec-
tronic medical records and part from surveys admin-
istered by trained research assistants via phone using 
a secure electronic Research Electronic Data Capture 
database. Participants were surveyed in Spanish by 
bilingual research assistants when this was their pre-
ferred language.

We developed an adaptation of the Ottawa Decision 
Support Framework,27,28 and used it to guide selection 
of relevant RICH LIFE clinical and nonclinical variables 
for inclusion in the analysis. The adapted conceptual 
framework, shown in Figure  1, guided the selection 
of relevant patients’ clinical and nonclinical determi-
nants for health-related decisions. Within our adapted 
conceptual framework, we posited that the determi-
nants of decision influenced the degree to which SDM 
occurs, which, in turn, may affect health outcomes. 
Determinants of decision explored at baseline included 
sociodemographic (age, sex, race and ethnicity, edu-
cation, income, employment, and marital status) and 
clinical characteristics (health status), hypertension 
knowledge and beliefs (hypertension knowledge, at-
titudes, and perceptions), and resources to make and 
implement decision (patient activation; health literacy). 
This framework outlines how the selection of one op-
tion over another depends not only on the patients’ 
characteristics but also on other aspects that influence 
how the decision is perceived as well as personal re-
sources available to make and implement the decision. 
Given that patients from different racial, ethnic, and 
cultural backgrounds appraise their decision-making 
processes differently, the National Institute on Minority 
Health and Health Disparities Research Framework 
was applied to examine possible influencing factors 
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of health disparities related to SDM in the context of 
hypertension.29,30 Influencing factors examined in this 
study were selected based on the Ottawa Decision 
Support Framework as described and included so-
ciodemographic characteristics (age, sex, race and 
ethnicity, and education), hypertension knowledge and 
beliefs, and patient activation. For our quantitative aim, 
the outcome was group membership based on SDM 
scores and BP.

We assessed SDM during the 12-month follow-up 
survey using CollaboRATE,31 a 3-item patient-reported 
measure. Participants were asked to rate each 
CollaboRATE item on a 10-point scale (0–9, “no effort 
was made” to “every effort was made”) regarding a re-
cent visit with the primary health care provider where a 
hypertension-related decision was made. We used the 
CollaboRATE top score, which dichotomized the score 
as =27, and ≤26. The CollaboRATE score, which was 
developed in collaboration with patients, was previ-
ously evaluated as performing well both in English and 
in Spanish, with strong internal consistency (α=0.91 
and α=0.97, respectively).32 BP was measured at 
baseline and 12-month follow-up by trained staff of the 
clinics following RICH LIFE standardized measurement 
protocol. For data quality the RICH LIFE project also 
implemented the use of a specific BP device, OMRON 
907XL, at the practice sites and data collection started 
only after 3 months of device implementation. BP 
data were obtained from electronic medical records. 
We used systolic BP change specifically because the 

RICH LIFE project’s inclusion criteria required that sys-
tolic BP be uncontrolled at baseline, that is, systolic BP 
≥140 mm Hg. Previously published meta-analyses re-
ported relative risk reductions proportional to the mag-
nitude of the BP reductions achieved. Results showed 
that every 10 mm Hg reduction in systolic BP signifi-
cantly reduced the risk of major cardiovascular disease 
events, coronary heart disease, stroke, and heart fail-
ure, with consequent reduction in all-cause mortality.33 
Given these findings we established a threshold of sys-
tolic BP reduction of ≥10 mm Hg.

Determinants of decision, such as sociodemo-
graphic characteristics, were collected during the 
baseline survey. These included age, sex, race and 
ethnicity, education, income, employment, and mar-
ital status. Hypertension knowledge, perceptions, 
and attitudes were assessed during baseline sur-
vey with a single item each based on previously re-
ported study.34 Patient activation is the knowledge, 
skill, and confidence necessary for chronic disease 
self-management, and it was assessed at baseline 
using the Patient Activation Measure-1335 a 13-item 4-
point Likert scale (1–5, “disagree strongly” to “agree 
strongly”) with scores ranging from 0 to 100, higher 
scores indicating higher patient activation. Health liter-
acy is defined as “the degree to which individuals have 
the capacity to obtain, process, and understand basic 
health-related decisions,” and it was measured in our 
study with the Screening Questions for Limited Health 
Literacy.36,37

Figure 1.  Adapted conceptual framework.
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Power analysis was conducted and unequal sample 
sizes for the race and ethnicity groups were taken into 
consideration. Calculations focused on how different 
the groups needed to be on SDM scores, based on 
standardized units, that is, Cohen’s d effect size. With 
a sample of 1426, we would be able to detect signifi-
cant differences in SDM if the effect size was 0.29 or 
greater when comparing Latino and non-Latino White 
participants, and 0.16 for non-Latino Black versus non-
Latino White participants. Power was set at 0.80 and 
alpha at 0.05.

Qualitative Study Procedures and Data 
Collection
Participants who completed the RICH LIFE survey, in-
cluding the SDM measurement tool, and had data on 
systolic BP at 12 months were eligible for the qualitative 
semistructured individual interviews. Given our aim to 
explore participants’ perspectives based on their SDM 
scores and BP outcomes, a purposive maximum vari-
ation sample of 36 participants was selected from the 
larger study’s sample based on the participant’s SDM 
score, BP outcome, and race and ethnicity. The goal 
was to form 4 groups with 9 individuals each, and 3 
people from each racial and ethnic background per 
group. This approach was used to ensure that multiple 
perspectives were represented while also achieving 
data saturation.38

Interviews, lasting an average of 30 minutes, were 
carried out via phone call using a Health Insurance 
Portability and Accountability Act-compliant 
password-protected Zoom account with callout fea-
ture. This Zoom feature was used to call participants 
on their landlines or cellphones. Interviews were audio 
recorded and real-time notes were taken and stored 
on password-protected cloud storage, encrypted 
servers. Interviews were transcribed verbatim in the 
language recorded, and those conducted in Spanish 
were translated into English by professional translators 
before coding. Participants provided oral consent be-
fore initiation of the interview.

The semistructured interview guide included open-
ended questions and probes based on SDM in hy-
pertension literature39 and relevant factors included 
in the Ottawa Decision Support Framework.27,28 The 
interview guide explored aspects of decision-making 
including questions that explored the facilitators and 
barriers to getting involved in decision-making and the 
influence of racial and ethnic factors in SDM. The inter-
view guide was pilot tested and adjusted accordingly 
and it is included in Data S1.

Statistical Analysis
The analytic approach consisted of 3 phases. We 
first analyzed quantitative data, then we selected 

participants for the interviews based on these results, 
analyzed the qualitative data, and, lastly, we ana-
lyzed the combined results.24 We performed quality 
assurance checks for the survey and interview data. 
Deidentified survey and electronic medical records 
data were imported into Stata (Stata Corp. 2021. 
Stata Statistical Software: Release 17. StataCorp LLC, 
College Station, TX) for statistical analyses, and dei-
dentified interview transcripts data were imported into 
ATLAS.ti version 23.1.0 for qualitative analyses.

Quantitative Data Analysis

We conducted a descriptive analysis of quantitative data 
for all measures. Data on covariates were largely com-
plete (<1% missingness). Differences were evaluated 
using ANOVA for continuous variables, and chi-square 
(χ2) test for categorical variables. Given that determinants 
of decision could be closely related, we assessed mul-
ticollinearity using the variance inflation factor. Results 
ranged from 1.04 to 2.34 indicating that multicollinearity 
was not found in the model. Participants were cross-
categorized in 4 groups based on their CollaboRATE 
top score (high SDM =27; lower SDM ≤26) and systolic 
BP (reduction ≥10 mm Hg; reduction <10 mm Hg SBP). 
We refer to these throughout this paper as the SDM 
and BP groups. Multinomial logistic regression was 
used to exam the relative risk ratio (RRR) of SDM and 
BP group membership controlling for intervention group 
assignment. ANOVA was employed when group was 
the independent variable, and we were comparing clini-
cal characteristics across distinct groups. When group 
was the dependent variable and we were investigating 
the predictors of SDM scores and BP improvement, a 
model of multinomial logistic regression was used. Both 
of these analytical approaches control for the multiple 
comparison across groups.

Qualitative Data Analysis

We used Miles, Huberman, and Saldaña guidance for 
our analytical approach.40 Trained research team mem-
bers analyzed the transcripts using both a deductive 
and an inductive approach. Independent coding of 2 
transcripts by 2 research team members was carried to 
ensure agreement among coders. A priori codes were 
developed based on the interview guide, imported into 
ATLAS.ti software. Using an iterative process, a priori 
codes were applied across all interviews’ transcripts, 
and were merged into sublevel codes until a comprehen-
sive list of facilitators and barriers. The sublevel codes 
were then categorized based on 6 high-level codes or 
domains. Throughout this process, we compared the 
codes with the interview transcripts and reviewed the 
a priori codes and refined codes with the study team 
performing the analysis. The team consisted of people 
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from Black, White, Latino, and Asian backgrounds who 
discussed and reflected upon positionalities and possi-
ble influences on the analyses. Biweekly meetings were 
carried out throughout the coding process to discuss 
discrepancies, review newly created codes, and reach 
agreement regarding new codes.

Data Integration and Triangulation
We integrated quantitative and qualitative data at the 
methods level by using quantitative results to guide 
purposeful sampling of interview participants and at 
the interpretation and reporting level by combining nu-
meric and interview data to develop a joint display24,41 
and a data matrix table. These displays allowed us to 
visualize differences across the 4 SDM and BP groups.

RESULTS
Sample Characteristics
Figure 2 shows the distribution of participants in the 
study by group and respective race and ethnicity of the 
selected participants.

Table 1 displays sociodemographic and other char-
acteristics for the total (n=1212) and interview samples 
(n=36), and cross-categorization of the 4 SDM and BP 
groups. There were statistically significant differences 
among these groups for the following variables: race 
and ethnicity (P=0.001), education (P<0.001), hyper-
tension knowledge (P=0.002), perceptions (P=0.034), 
attitudes (P=0.004), and patient activation (P=<0.001); 
systolic and diastolic BP levels (P<0.001) and SDM 
scores (P<0.001) were also statistically different due to 
group membership criteria based on these variables.

At baseline, the total sample’s average age was 
61 years (±12.6), and most participants were non-
Latino Black individuals(n=690, 56.9%). The majority 
of the participants had high school or lower education 
(n=768, 63.5%), and adequate health literacy (n=850, 
70.1%). A total of 482 (39.9%) participants were em-
ployed, and 507 (41.9%) were married. The majority of 
participants knew that high BP is the same as hyper-
tension (n=965, 79.6%), considered high BP a serious 
health concern (n=715, 59.0%), and believed that taking 
BP medication is very important (n=1093, 90.3%). Mean 
systolic and diastolic BP were 152.0 mm Hg (±11.9) and 
84.5 mm Hg (±12.1), respectively. Sociodemographic 
characteristics of the interview sample are included in 
the qualitative data results section.

Quantitative Results Comparison Among 
Shared Decision-Making and Blood 
Pressure Groups
Multinomial logistic regression analysis was used to 
examine key participant characteristics and predictors 

of SDM scores and BP improvement (see Table  2). 
Among individuals with high SDM, being a non-Latino 
Black individual compared with being a non-Latino 
White individual (RRR, 1.64, P=0.029) and increased 
age (RRR, 1.03, P=0.002) were less likely to be associ-
ated with 10 mm Hg SBP reduction. Among those with 
education beyond high school, individuals have almost 
double the chances of experiencing lower SDM and 
SBP reduction ≥10 mm Hg (RRR, 1.87, P=0.016); and 
participants with knowledge that high BP is the same 
as hypertension were more likely to have SBP reduc-
tion <10 mm Hg regardless of SDM score (RRR, 1.57, 
P=0.045, and RRR, 2.2, P<0.001). In addition, higher 
patient activation minimized the probability of lower 
SDM regardless of BP outcomes (RRR, 0.98, P<0.001, 
and RRR, 0.99, P=0.039).

Qualitative Results From In-Depth 
Interviews
A total of 36 individuals participated in the interviews. 
At baseline, mean age was 61 (±12.6) and about 30.6% 
were men. Total sample and interview sample were 
fairly similar, except regarding distribution by race and 
ethnicity. The interview sample included an equita-
ble representation of non-Latino Black (n=13, 36%), 
non-Latino White (n=11, 31%), and Latino (n=12, 33%) 
participants.

During interviews participants described barriers 
and facilitators in the context of SDM. We named 
high level codes as domains, and sublevel codes 
as facilitators and barriers. Domains included (1) pa-
tient–clinician communication, (2) patient–clinician re-
lationship, (3) patient factors, (4) clinician factors, (5) 
clinic or health system factors, and (6) influence of 
participants’ race and ethnicity. Table 3 shows high 
level and sublevel codes and highlighted quotes. 
Qualitative data results are further expanded in the 
context of the quantitative data in the mixed-methods 
results section.

Mixed-Methods Results
Figure 3 shows a joint display with SDM factors dis-
cussed by participants in the context of hypertension 
treatment reported in the first and third columns (quali-
tative data), and the second and fourth columns are a 
representation of the data as discussed by each of the 
4 SDM and BP groups. Detailed results are reported 
in the following paragraphs. Exemplary quotes are in-
cluded in a data matrix in Table S1.

Participants described factors including patient–cli-
nician communication, understanding or knowledge of 
hypertension, time, and mutual understanding both as 
barriers and facilitators to SDM based on their pres-
ence and absence. Particularly, mutual understanding 
was discussed in the context of patient–clinician racial 
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and ethnic concordance and discordance, as shown 
in Figure 3 with green dots.

Facilitators to SDM in the context of hypertension 
treatment discussed by all SDM and BP groups include 
trust and respect for the clinician, clinician shows inter-
est in the patient, and clinicians’ personality and atti-
tudes. Most groups also discussed being able to ask 
questions, clinician knowledge of health disparities, 
continuity of care, and respect for the clinicians’ educa-
tion as facilitators of SDM. In addition, participants with 
high SDM and systolic BP reduction of 10 mm Hg or 
more also described discussion of options, pros, and 
cons as facilitators of SDM. Some of these facilitators 

were mentioned as being more relevant than patient–
clinician racial and ethnic concordance or discordance 
as represented in Figure 3 with orange dots.

Barriers to SDM discussed by most SDM and BP 
groups were lack of regimen compliance, hierarchy in 
the patient–clinician relationship, and perceived lack of 
compassion. Participants with lower SDM and systolic 
BP reduction of <10 mm Hg mentioned feeling intimi-
dated, control over oneself, and different lifestyles as 
factors that influence SDM. Some of the barriers were 
discussed in the context of patient–clinician racial and 
ethnic discordance as presented in Figure 3 with red 
crosses.

Figure 2.  Study flow chart.
BP indicates blood pressure; RICH LIFE, Reducing Inequities in Care of Hypertension: 
Lifestyle Improvement for Everyone; and SDM, shared decision-making.
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Table 1.  Sociodemographic and Other Characteristics by SDM and BP Group, Total and Interview Sample

Characteristics

High SDM Lower SDM

P value
Total 
sample

Interview 
sample

Reduction in 
SBP ≥10 mm Hg

Reduction in 
SBP <10 mm Hg

Reduction in 
SBP ≥10 mm Hg

Reduction in 
SBP <10 mm Hg

Sample, n (%) 338 (27.9) 198 (16.3) 402 (33.2) 274 (22.6) 1212 (100) 36 (100)

Sociodemographic

Age, y, mean ±SD 59.8 (11.8) 62.5 (10.4) 61.1 (11.9) 61.6 (11.9) 0.055 61.1 (11.7) 61 (12.6)

Male sex, n (%) 130 (26.1) 78 (15.7) 166 (33.3) 124 (24.9) 0.366 498 (41.1) 11 (30.6)

Race and ethnicity 0.001*

NL Black participants 198 (28.7) 127 (18.4) 230 (33.3) 135 (19.6) 690 (56.9) 13 (36.1)

NL White participants 110 (25.2) 53 (12.1) 153 (35.0) 121 (27.7) 437 (36.1) 11 (30.6)

Latino participants 30 (35.3) 18 (21.2) 19 (22.4) 18 (21.2) 85 (7.0) 12 (33.3)

Education, n (%) <0.001*

<High school 65 (32.0) 46 (22.7) 49 (24.1) 43 (21.2) 203 (16.8) 9 (25.0)

High school 170 (30.1) 88 (15.6) 198 (35.0) 109 (19.3) 565 (46.7) 15 (41.7)

>High school 102 (23.1) 63 (14.3) 155 (35.1) 121 (27.4) 441 (36.5) 12 (33.3)

Income, n (%)

<20k 71 (30.1) 39 (16.5) 78 (33.1) 48 (20.3) 0.667 236 (19.5) 5 (13.9)

$20k to $39k 51 (26.3) 41 (21.1) 59 (30.4) 43 (22.2) 194 (16.0) 5 (13.9)

≥40k 127 (27.0) 68 (14.5) 159 (33.8) 116 (24.7) 470 (38.8) 12 (33.3)

Did not report 89 (28.5) 50 (16.0) 106 (34.0) 67 (21.5) 312 (25.7) 14 (38.9)

Employed, n (%) 133 (27.6) 75 (15.6) 160 (33.2) 114 (23.7) 0.860 482 (39.9) 12 (33.3)

Married, n (%) 141 (27.8) 75 (14.8) 166 (32.7) 125 (24.7) 0.423 507 (41.9) 14 (38.9)

Have health insurance, n (%) 335 (27.8) 197 (16.3) 401 (33.2) 274 (22.7) 0.743 1207 (99.8) 36 (100)

Clinical

SBP baseline, mean±SD 154.7 (13.0) 148.8 (9.0) 154.5 (13.0) 147.4 (8.2) <0.001* 152.0 (11.9) 151.4 (11.0)

DBP baseline, mean±SD 86.2 (12.3) 82.9 (12.0) 85.5 (12.0) 82.3 (11.5) <0.001* 84.5 (12.1) 83.5 (10.3)

SBP change, mean±SD −26.3 (13.6) 3.1 (12.9) −25.1 (13.2) 3.2 (12.5) −14.4 (19.2) −13.5 
(19.8)

DBP change, mean±SD −11.5 (11) 0 (11.4) −9.6 (10.4) 0.5 (11.1) −6.3 (12.1) −4.14 
(11.0)

Health status, mean±SD† 45.3 (9.2) 45.0 (9.4) 44.4 (8.5) 45.1 (8.7) 0.535 44.9 (8.9) 44.4 (7.9)

Health status, n (%) 0.744

Poor 48 (28.9) 26 (15.7) 55 (33.1) 37 (22.3) 166 (13.7) 4 (11.1)

Fair 63 (22.7) 50 (18.0) 99 (35.6) 66 (23.7) 278 (22.9) 9 (25.0)

Good 110 (29.3) 57 (15.2) 127 (33.9) 81 (21.6) 375 (30.9) 13 (36.1)

Very good and excellent 117 (29.8) 65 (16.5) 121 (30.8) 90 (22.9) 393 (32.4) 10 (27.8)

Other

Knows that high BP means 
hypertension, n (%)

251 (26.0) 161 (16.7) 316 (32.7) 237 (24.6) 0.002* 965 (79.6) 27 (75.0)

High BP is a serious  
health concern, n (%)

216 (30.2) 125 (17.5) 225 (31.5) 149 (20.8) 0.034* 715 (59.0) 23 (63.9)

Taking BP medication is very 
important, n (%)

314 (28.7) 187 (17.1) 352 (32.2) 240 (22.0) 0.004* 1093 (90.3) 34 (94.4)

Patient activation, mean±SD‡ 67.8 (17.2) 69.0 (17.0) 63.7 (15.0) 65.9 (14.9) <0.001* 66.2 (16.1) 62.7 (17.3)

Adequate health literacy§ 236 (27.8) 141 (16.6) 280 (32.9) 193 (22.7) 0.980 850 (70.1) 24 (66.7)

Decision-making

Shared decision-making, mean±SD|| 9 (0) 9 (0) 5.8 (2.7) 5.7 (2.9) <0.001* 7.2 (2.6) 7.6 (2.5)

BP indicates blood pressure; DBP, diastolic blood pressure; high SDM, CollaboRATE sum score 27; Lower SDM, CollaboRATE sum score ≤26; NL, non-
Latino; SBP, systolic blood pressure; and SDM, shared decision-making.

*Statistically significant, P value <0.05, comparing the 4 SDM and BP groups.
†Patient-Reported Outcomes Measurement Information System Global Physical Health, T-scores ≤35: poor; 35–42: fair; 42–50: good; 50–58: very good; 

and >58: excellent.
‡Patient Activation Measure, scores 0–100, higher scores indicate higher activation.
§Screening Questions for Limited Health Literacy.
||CollaboRATE score, range from 0 to 9, higher scores indicate greater shared decision-making. Per high SDM group definition, participants had to have SDM 

score of 9 (maximum score) to be included.
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Communication both as a facilitator and a barrier 
was the factor most extensively discussed by partic-
ipants, followed by facilitators such as patient’s un-
derstanding of hypertension, clinician’s interest in the 
patient, and clinician’s personality, and attitudes; and 
barriers such as perceived lack of compassion, rela-
tionship hierarchy, and time constraints.

We also interviewed participants regarding the in-
fluence of their own racial and ethnic background in 
their participation in SDM as shown in Figure 3 with 
blue dots. Participants mentioned their race-specific 
cardiovascular health risks and their family history of 
hypertension as motivating factors to engage in SDM. 
Regarding barriers, participants perceived that due to 
a patient’s racial and ethnic background they might not 
be taken seriously by the clinician.

Another aspect important to highlight is language. 
Clinician accent was mentioned as a barrier to SDM 
with patient–clinician racial and ethnic discordance. 
However, having an interpreter was discussed as an 
important facilitator that is more relevant than patient–
clinician racial and ethnic concordance or discordance. 
For instance, all Spanish-speaking participants (n=10) 
who had an interpreter mediating their appointments 

had higher SDM, whereas those who did not have in-
terpreters had lower SDM.

DISCUSSION
This mixed-methods explanatory sequential study 
aimed to broaden the current understanding of SDM 
in the context of hypertension treatment, including 
barriers, facilitators, and factors related to race and 
ethnicity, based on participants’ SDM scores and BP 
outcome. Our study found that participants with high 
and lower SDM scores and systolic BP reduction of ≥10 
and <10 mm Hg varied in their characteristics, their out-
come predictors, and their descriptions of contextual 
factors influencing SDM. The barriers and facilitators 
identified in our study highlight the impact of social de-
terminants of health in the relationship between SDM 
and BP; some of these determinants include age, race 
and ethnicity, education, and knowledge. The integra-
tion of qualitative and quantitative data poses a chal-
lenge to ensure both the richness of qualitative insights 
and the statistical robustness of quantitative find-
ings to achieve generalizability.24 Our mixed-methods 

Table 2.  Multinomial Logistic Regression Reporting on the Relative Risk Ratio of SDM and BP Group Membership*

High SDM Lower SDM

Reduction in 
SBP ≥10

Reduction in SBP <10 Reduction in SBP ≥10 Reduction in SBP <10

RRR (95% CI) P value RRR (95% CI) P value RRR (95% CI) P value

Sociodemographic characteristics

Age Ref 1.03 (1.01,1.04) 0.002‡ 1.01 (0.99–1.02) 0.371 1.01 (0.99–1.02) 0.396

Male sex Ref 1.08 (0.75–1.56) 0.686 1.08 (0.79–1.46) 0.628 1.25 (0.90–1.75) 0.186

Race and ethnicity

NL White participants 
(437)

Ref

NL Black participants 
(690)

Ref 1.64 (1.05–2.54) 0.029‡ 1.09 (0.77–1.55) 0.610 0.81 (0.56–1.19) 0.286

Latino participants (85) Ref 1.56 (0.73–3.34) 0.251 0.54 (0.27–1.09) 0.085 0.63 (0.30–1.30) 0.211

Education

<High school Ref

High school Ref 0.73 (0.44–1.19) 0.200 1.44 (0.91–2.28) 0.115 0.81 (0.50–1.33) 0.410

>High school Ref 0.83 (0.48–1.43) 0.502 1.87 (1.12–3.11) 0.016‡ 1.27 (0.75–2.17) 0.378

Other characteristics

Knowledge that high BP 
means hypertension

Ref 1.57 (1.01–2.44) 0.045‡ 1.25 (0.87–1.80) 0.232 2.20 (1.41–3.43) <0.001‡

High BP is a serious 
health concern

Ref 0.89 (0.60–1.32) 0.559 0.77 (0.55–1.06) 0.109 0.75 (0.53–1.07) 0.113

Taking BP medication is 
very important

Ref 1.36 (0.62–2.96) 0.440 0.60 (0.35–1.01) 0.056 0.58 (0.32–1.03) 0.062

Patient activation† Ref 1.00 (0.99–1.01) 0.517 0.98 (0.97–0.99) <0.001‡ 0.99 (0.98–1.00) 0.039‡

Log likelihood = −1572.7. BP indicates blood pressure; High SDM, CollaboRATE sum score 27; HTN, hypertension; Lower SDM, CollaboRATE sum score ≤26; 
NL, non-Latino; RRR, relative risk-ratio; SBP, systolic blood pressure; and SDM, shared decision-making.

*Adjusted for intervention group assignment.
†Patient Activation Measure (PAM-13).
‡Statistically significant, P value <0.05.
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Table 3.  High and Sublevel Codes and Highlighted Quotes

High level codes/
domains

Sublevel codes/facilitators and 
barriers Quotes

Patient–clinician 
communication

Two-way communication; lack 
of communication; discussion of 
options, pros, and cons; able to 
ask questions

“His [clinician] willingness to discuss my blood pressure, the consequences. He doesn’t 
hold back when he talks to me, and I’m able to discuss my views, and he listens to it, and 
we make the decision together. … It’s something positive.” (Pt. 1041)
“Well, it was easy when she was like “Well, you have the option to exercise, or change 
your eating habits to make your blood pressure more healthier.” So I felt as though that 
was a option that I was willing to take.” (Pt. 1215)

Lack of information provision “I think that I should’ve been giving a little more information than I do get. I don’t know if I 
have an actual doctor or a practitioner, but sometimes I do feel like I’m not getting all the 
information that I would get if I had a black doctor.” (Pt. 4101)

Clinicians’ accent “I speak English … basically only English speaking person, and if they have a difficult 
accent to understand, then it’s a very difficult conversation. So I don’t care what color 
they are, or what their ethnic background is, if I can’t understand them then it’s difficult” 
(Pt. 0017)

Patient–clinician 
relationship

Trust and respect for the clinician; 
respect for clinician’s education

“I think that is done with the trust you have in your doctor. The trust your doctors give 
you to treat him. It makes you get involved in the treatments and not to forget how the 
treatments were indicated.” (Pt. 5011)

Hierarchy; patient feeling 
intimidated

“I think she thought that I didn’t understand, and I’m coming from— I’m thinking “I’m the 
doctor, I know best, I’ve got the education, I’ve got the knowhow.” But still, no matter 
what you have, you can always listen to someone else. You can come to a person and 
talk to them like you would like to be spoken to if you was the patient, and that person 
was the doctor.” (Pt. 1238)

Shared history and experiences; 
mutual understanding; no 
mutual understanding/different 
perspectives

[patient–clinician racial discordance] “She is a younger generation person and she’s also 
Asian descent, so they understand stuff differently than how Caucasians understand.” 
(Pt. 0106)

Different lifestyles [patient–clinician racial discordance] “It could be. It could be because if we’re from 
different ethnic groups, in the way we eat, and our lifestyle will be different. I think it is.” 
(Pt. 0076)

Continuity of care “They knew what we have tried, what’s worked, why we are where we are with the meds. 
So, the fact that they know the background is reassuring to me and then we don’t have 
to start from scratch each time. … a primary physician who has the context of my history 
and then he or she brings what’s the latest in the research, in the medication. I bring how 
I’m feeling and together, we either affirm what we’re doing or we modify it.” (Pt. 0010)

Patient factors Understanding of hypertension and 
treatment; lack of knowledge and 
understanding

“Maybe there are other people who don’t understand like me, at the beginning. I didn’t 
understand what high blood pressure implied. If I don’t understand, then I don’t know 
how to correct it.” (Pt. 3039)

Control over oneself “It’s easy for me [to participate in decision-making] knowing that I am in control of myself. 
I’m still of my mind and I know what’s right and what’s wrong. I’m still in my mind to say I 
will do this, or I won’t do this. Nobody has that privilege over me.” (Pt. 1238)

Lack of regimen compliance “The most difficult thing is that sometimes I don’t take the medication and that has an 
impact on them not being able to help me like they want to help me.” (Pt. 5294)

Clinician factors Time constraints “Well, pressure on the provider to limit time with the patient, and I’ve seen that happen, 
when administration says you should see X number of patients in X number of time.” (Pt. 
1171)

Clinician takes time; clinician 
shows interest in the patient

“I have a physician that shows interest in me. And so when he sits and he looks at me in 
the face and we are communicating, it makes it easy for me— and I know he’s listening 
to me. So it makes it easy for me to get involved and express myself regarding my health. 
And he works along with me. We’re on the same page. And so that makes it easy.” (Pt. 
1035)

Clinician knowledgeable of health 
disparities

“I guess my provider understand that because I’m African-American and, you know, the 
hypertension affect us more than any other race. And she’s Caucasian so she has a very 
good understanding of what it is that I’m dealing with.” (Pt. 1108)

Clinician’s personality and attitudes “Animosity between the two working together as a team. I mean, by “animosity” I mean 
him not listening to you or you’re not listening to him or vice-versa on the medical for your 
best interests. Like me, I catch an attitude when a doctor gives me an attitude. How’s 
that? So that would be detrimental to my health and making decisions.” (Pt. 1041)

Perceived lack of compassion “She just rarely cares about what I have to say. You know what I mean? She always tells 
me what she thinks about what I said, and we never come up with decisions about my 
health. That’s why I had to kind of like find another person that was more interested in my 
well-being than she was.” (Pt. 1034)

 (Continued)
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approach tries to ease such gap by evaluating quanti-
tative data in light of participants’ perspectives.

In the context of race and ethnicity, among those 
with high SDM being a Black individual compared with 
being a White individual increased the likelihood of hav-
ing systolic BP reduction of <10 mm Hg. Comparable 
issues were observed in the qualitative data. Black 
people participating in the interviews said that car-
diovascular health risks specific to their race and eth-
nicity, family history of hypertension, and clinician’s 
knowledge of health disparities were motivating factors 
for engagement in SDM. By incorporating the social 
context that contributes to health outcomes, SDM has 
the potential to reduce disparities in cardiovascular 
health and improve care quality.10,20,21 Importantly, the 
implementation of SDM interventions should take into 
consideration that having information on race-specific 
risk and social context might also improve patients’ 
engagement in SDM. Black participants interviewed 
by Peek and colleagues mentioned that when they felt 
well informed about their disease and more capable of 
self-management, they had increased self-efficacy and 
were more motivated to speak to the clinician about 
their health issues and participate in SDM.42 It is im-
portant to highlight that in this study a self-definition of 
race and ethnicity was considered.

Another important aspect related to race and eth-
nic disparities that needs to be considered is patients’ 
primary or preferred language. Our participants men-
tioned that having an interpreter is a more relevant 
aspect in SDM than patient–clinician racial and eth-
nicity status per se. In our study, all Latino individu-
als participating in interviews who reported having an 
interpreter had high SDM score, whereas those with-
out it had lower SDM score. Althought the goal is to 

diversify racial and ethnic representation in the health 
care workforce through national, state, and local ini-
tiatives,43 language enabling resources are crucial for 
improving SDM uptake and consequently care quality 
and health outcomes.44

The quantitative results showed that individuals 
with education level beyond high school have almost 
double the chances of experiencing lower SDM. 
Controversially, Chang and colleagues showed that 
education level influenced health literacy, which in turn 
positively affected SDM.45 Indeed, we propose that 
high-level school education might favor the process of 
SDM due to the linkage of skills, knowledge, and criti-
cal thinking abilities acquired through education to the 
requirements of effective SDM. Nonetheless, the lower 
SDM seems to have no impact on systolic BP reduc-
tion that was ≥10 mm Hg. In agreement with our find-
ings, other studies have indicated that higher levels of 
formal education were associated with lower BP.46 We 
suggest that even though education level beyond high 
school did not favor SDM, it could have had positive 
impact on BP reduction ≥10 mm Hg by contributing to 
a deeper understanding of the hypertension complex-
ity and approaches to control it.

On the other hand, participants who knew that high 
BP is the same as hypertension had lower BP reduction 
regardless of the SDM score. In agreement, a previous 
report suggested that SDM interventions seemed to 
benefit people with lower literacy more than those with 
higher literacy.22 In this scenario, it is important to men-
tion that we considered improvement only as BP re-
duction of ≥10 mm Hg. Future studies reflecting smaller 
reductions could aid further understanding regarding 
this result. Our interview participants shared with us 
that knowledge and understanding of hypertension 

High level codes/
domains

Sublevel codes/facilitators and 
barriers Quotes

Clinic or health 
system factors

Time constraints “Well, pressure on the provider to limit time with the patient, and I’ve seen that happen, 
when administration says you should see X number of patients in X number of time.” (Pt. 
1171)

Having an interpreter “It doesn’t affect me [patient–clinician racial and ethnic discordance] because there’s 
always an interpreter, and she treats everyone equally.” (Pt. 5294)

Limited availability of clinicians “In rural areas as well yeah. There aren’t enough of them [clinicians] and two they’re all 
rushed I mean … I’m always concerned because my provider is over 70 and I know that 
he’s going to retire so. And I think, who’s gonna be there when he does, I have no idea.” 
(Pt. 2013)

Influence of 
participants’ race 
and ethnicity

Patient’s race specific risks “I’m African-American and I know that we’re at the top of the chart as far as having 
hypertension. So knowing that fact makes me very well aware of what’s going on. And it 
really vastly impacts decision-making.” (Pt. 1108)

Family history of hypertension “Well, it’s important because my family— a lot of my family members have high blood 
pressure. So it’s very important that I be— it’s very important to me.” (Pt. 1193)

Not taken seriously “No, I will make a decision, but you do feel like maybe you are not being taken serious 
or understanded all the way through. But, no, because if the doctor is fine, I’m fine with 
whatever they are.” (Pt. 1025)

Pt. indicates participant.

Table 3.  Continued
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Figure 3.  Facilitators, barriers, and corresponding domains related to SDM in the context of hypertension by SDM and BP 
group.
Black circles: Facilitators discussed by the corresponding group. Black cross: Barriers discussed by the corresponding group. 
Green circles: Facilitators of patient-clinician racial and ethnic concordance. Red cross: Barriers of patient-clinician racial and 
ethnic discordance. Orange circles: Facilitators mentioned as relevant rather than patient–clinician racial and ethnic concordance or 
discordance. Blue circles: Participants’ own race and ethnicity as a facilitator of participation in SDM. Blue cross: Participants’ own 
race and ethnicity as a barrier of participation in SDM. BP indicates blood pressure; High SDM, CollaboRATE sum score 27; Lower 
SDM, CollaboRATE sum score ≤26; SBP, systolic blood pressure; and SDM, shared decision-making. SBP ≥10: reduction in SBP of 
≥10 mm Hg; and SBP <10: reduction in SBP of <10 mm Hg.
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and treatment were considered as critical SDM fa-
cilitators and barriers that drive patient behavior. We 
propose that literacy skills alone may not be sufficient 
to ensure treatment compliance, better outcomes, and 
effective SDM, and that additional factors and compe-
tencies may play a crucial role.

In line with previous statements, the degree to which 
individuals were actively engaged, informed, and em-
powered in managing their own health and health care 
decisions decreases the likelihood of having lower 
SDM regardless of BP outcomes. Controversially, our 
interview participants with lower SDM mentioned hav-
ing control over oneself as a facilitator of SDM. Poon 
and colleagues also found bidirectionality in the rela-
tionship between patient activation and patients’ expe-
riences of SDM.47 Smith and colleagues reported that 
higher patient activation was associated with greater 
perceived benefit of SDM across various types of 
health care related decisions.48

The qualitative data show emphasis on barriers and 
facilitators related to communication and the patient–
clinician relationship. For instance, all SDM and BP 
groups described clinician’s personality and attitudes, 
trust and respect for the clinician, clinician shows inter-
est in the patient, 2-way communication, and discus-
sion of options, pros, and cons as facilitators of SDM. In 
addition, all our interview participants considered lack 
of communication, lack of regimen compliance, and 
time constrains as barriers to SDM. Participants with 
lower SDM mentioned perceived lack of compassion, 
hierarchy, and feeling intimidated as barriers. Some of 
the barriers identified in our study are aligned with those 
discussed in other studies, such as knowledge, race, 
education, lack of information, lack of interpersonal 
skills,42 and time constraints.49 The American Heart 
Association advocates clinicians’ education on commu-
nication techniques as an effective strategy to promote 
SDM in cardiovascular health decisions.10 Zisman-Ilani 
and colleagues reported that patient understanding fa-
vored by storytelling in communication, to contextualize 
medical information, is a facilitator of SDM.50

The implementation of SDM interventions should 
take into consideration aspects that facilitate patients’ 
engagement in SDM. Evidence from other studies 
and statement from the American Heart Association 
support validation of patient experiences, trust in the 
clinician, and clinician’s interpersonal skills as import-
ant facilitators of SDM.10,21,42 However, patient–clinician 
relationship factors are not incorporated in most SDM 
instruments.44 In this study, a previous adaptation of 
the Ottawa Decision Support Framework was chosen. 
It emphasizes that decisions depend not only on the 
patients’ characteristics but also on other aspects that 
influence how the decision is perceived as well as per-
sonal resources available to make and implement the 
decision.27,28 Therefore, in order to improve patients’ 

activation and engagement in SDM, we ponder that 
clinicians should be trained in carrying out a 2-way 
communication, promote trust, respect and comfort, 
express empathy, and interest, and to avoid hierarchy 
and patients’ feeling of intimidation.50

Our findings showed variation in SDM among pa-
tients from different racial and ethnic groups. To guide 
the implementation of high-quality and achievable 
SDM, policy should reflect the differences and recom-
mend patient decision aids and other interventions to 
facilitate SDM that have been tested and proven effec-
tive for various racial and ethnic backgrounds.10 Policy 
makers and health system leaders should also incen-
tivize the availability of clinicians in areas of limited care 
access and ensure that patients and clinicians have 
access to interpreter services and time to engage in 
SDM. In addition, further studies are needed to eval-
uate barriers and facilitators, including not only those 
that pertain to the clinician–patient dyad but also at 
the clinic, system, and policy levels.5,10 Other variables 
important in the context of SDM, such as confidence in 
the decision and decision quality should also be taken 
into consideration.

The current study has limitations. First, the per-
spectives of clinicians and participants’ family or 
caregivers were not sought, and we did not inves-
tigate participants’ perspective regarding decision 
aids. Second, although surveys and interviews were 
carried out both in English and Spanish to ensure 
proper representation of a diverse sample, the inter-
view guide might have not captured aspects relevant 
to our study.

CONCLUSIONS
In conclusion, the results of this explanatory sequential 
mixed-methods study are novel and corroborate ex-
panding evidence in the field. Triangulation of quan-
titative and interview findings uncovered previously 
obscured factors and allowed some knowledge re-
lated to categories of facilitators and barriers experi-
enced by patients from diverse backgrounds. Creating 
and translating new policies into clinical practice based 
on well-defined and established standards are crucial. 
In that sense, our results provide actionable informa-
tion that can be used to enhance policy development, 
establishment of effective clinician and patient training, 
and creation of decision support interventions such as 
decision aids.
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