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Background: This systematic review aims to present existing evidence concerning
the effects of doctor—patient communication on medication adherence and blood
pressure control in hypertensive patients.

Methods: Two researchers independently conducted comprehensive searches of five
databases and screened relevant studies published from the inception of these
databases up to July 21, 2024. The titles, abstracts, and full texts of all the retrieved
articles subsequently underwent rigorous duplicate screening, according to
predefined inclusion and exclusion criteria. We then synthesized the findings in a
narrative format of the included studies. Finally, two researchers independently
assessed study quality.

Results: Eighteen observational studies encompassing 21,542 patients and seven
randomized controlled trials with 2,804 patients were included in the systematic
review. Diverse approaches were employed for evaluating doctor—patient
communication and medication adherence in these studies, with identified themes
including communication content and communication skills. Various facets of
doctor—patient communication, including patient satisfaction with doctor—patient
communication, the specific content discussed, the style of communication, the
comprehensive communication skills of doctors, and the duration of these
conversations, were scrutinized. In general, the results suggest a promising link
between effective doctor—patient communication and increased medication
adherence and blood pressure control. Nonetheless, the presence of nuanced
variations and subtle distinctions within the literature underscores the imperative for
deeper exploration and consideration in clinical practice. Additionally, effective
communication interventions must attain a certain threshold of intensity and endure
for an adequate duration.

Conclusion: This review underscores the pivotal role of robust doctor—patient
communication in improving both medication adherence and blood pressure
control. Nevertheless, additional research may be warranted to address the disparities
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and subtleties in the literature and to establish precise implications for clinical
practice. Moreover, in clinical practice, strategies to enhance doctor-patient
communication should be incorporated, given the potential to improve medication
adherence and blood pressure control among hypertensive patients.

Trial registration: Systematic review registration: PROSPERO with registration
number CRD42024503112.

Subjects Cardiology, Health Policy, Healthcare Services
Keywords Doctor-patient communication, Medication adherence, Blood pressure, Hypertension,
Systematic review

INTRODUCTION

Hypertension is one of the most common cardiovascular diseases and is responsible for
numerous premature deaths worldwide (Fu et al., 2023). It is often referred to as a “silent
killer” and typically presents with no overt symptoms, making it a covert yet significant
health threat. In September 2023, the World Health Organization released the Global
Report on Hypertension, which revealed that the global age-standardized prevalence of
hypertension remained relatively stable between 1990 and 2019, increasing slightly from
32% to 33%. However, the number of adults with hypertension doubled during this period,
rising from 650 million in 1990 to 1.3 billion in 2019 (World Health Organization, 2023).

Regrettably, despite this notable increase in cases, the rates of hypertension control and
treatment continue to lag behind, remaining at suboptimal levels (Yin et al., 2022; Zhao,
2021). For example, in China, the awareness, treatment, and control rates of hypertension
are 51.5%, 46.1%, and 16.9%, respectively (Yin et al., 2022). Globally, 59.0% of women and
49.0% of men with hypertension reported a previous diagnosis of hypertension in 2019,
and 47.0% of women and 38.0% of men were under treatment. The control rates among
people with hypertension in 2019 were 23.0% for women and 18.0% for men (NCD Risk
Factor Collaboration (NCD-RisC), 2021). Discrepancies between treatment rates and
control rates result from various factors (Choudhry et al., 2022; Wang et al., 2023), effective
doctor-patient communication plays a crucial role in hypertension control.

Efficient communication is pivotal at all stages of healthcare. It is indispensable not only
during the process of obtaining medical history for precise diagnosis but also in
articulating treatment plans in a way that patients can readily understand and adhere to.
Moreover, establishing an open channel of communication is crucial to guarantee that
patients feel comfortable reaching out with any questions or concerns even after their
appointment (Voogt, Pratt ¢» Rollet, 2022). Medication adherence pertains to the degree of
alignment between a patient’s medication-taking behavior and the physician’s
prescriptions (Georges et al., 2022). The National Health and Nutrition Examination
Survey revealed a strong association between medication adherence and hypertension
control in American hypertensive patients necessitating long-term medication (Centers for
Disease Control and Prevention (CDC), 2012). In a meta-analysis of 25 studies involving
12,603 patients, the 8-item Morisky Medication Adherence Scale (MMAS-8) was utilized
as a tool to evaluate medication adherence. Scores below 6 on the MMAS-8 were classified
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as indicative of nonadherence, suggesting potential challenges in following prescribed
medication regimens. A total of 45.2% of hypertensive patients demonstrated poor
medication adherence. Notably, patients with good medication adherence presented a
lower incidence of uncontrolled blood pressure (Abegaz et al., 2017). Additionally, poor
medication adherence was also associated with an increased risk of cardiovascular disease
events (Lee et al., 2021). Medication adherence is a multifaceted event influenced by
various factors, including the patient, the healthcare team, government policies, and the
socioeconomic context (Choudhry et al., 2022; Qin et al., 2020). This phenomenon can be
attributed to different stages of treatment, including prescription, regimen adjustments,
and maintenance (Choudhry et al., 2014). Effective communication with patients is a
crucial skill for doctors throughout these stages (Ge ef al., 2022).

Notably, there have been no relevant systematic reviews investigating the connection
between doctor-patient communication and medication adherence in patients with
hypertension. Additionally, no conclusions have been drawn regarding whether doctor-
patient communication affects blood pressure. Nonetheless, its potential harm is
substantial, necessitating extended management and strict lifestyle interventions. In this
systematic review, we aimed to present existing evidence concerning the effects of doctor-
patient communication on medication adherence and blood pressure control in
hypertensive patients.

METHOD

This manuscript was written in line with the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines (Hutton et al., 2015; Vilimdki et al.,
2021). We have registered in the PROSPERO International Prospective Register of
Systematic Reviews (CRD42024503112). A protocol was not prepared.

Searching strategies

To mitigate retrieval bias, we deployed multiple search strategies. This process involved
comprehensive literature searches conducted by two researchers, JWZ and CH, across five
prominent English databases: PubMed, Embase, the Cochrane Library, EBSCO, and Web
of Science. Our search spanned from the inception of these databases up to July 21, 2024,
without any other restrictions. The titles, abstracts, and full texts were subsequently
subjected to rigorous duplicate screening, which was performed by the same researchers,
JWZ and YQG, according to predefined inclusion and exclusion criteria. In cases of
disagreements, we sought the expertise of a third researcher, TL. The search terms used are
shown in the Supplemental Materials.

Study selection process

After the database search was conducted, all identified literature was first imported into the
reference management software EndNote to remove duplicate citations. Two independent
researchers (JWZ and YQG) then screened the titles and abstracts of the remaining
literature, excluding any that clearly did not meet the inclusion criteria. In cases of
disagreement between the two researchers, a third researcher (LT) was consulted to make
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the final decision. For studies that passed the initial screening, the full texts were retrieved
for further assessment.

The included studies included a range of designs, including observational studies (both
cross-sectional and cohort) and randomized controlled trials (RCTs). The inclusion
criteria were as follows: (a) aged 18 years or older, (b) study population consisting of
individuals with hypertension, and (c) an assessment of the impact of doctor—patient
communication on blood pressure management or medication adherence. To be included,
studies had to meet all three criteria. Studies were excluded if they lacked sufficient data,
had irrelevant outcomes, or were commentaries, conference abstracts, reviews, letters, case
reports, non-English literature, or animal studies.

Data extraction and recording

To minimize bias, two researchers (JWZ and YQG) independently extracted and recorded
data from the included studies via Microsoft Excel. We designed a standardized data
extraction form, which includes the following information: author’s name, study location,
study design, publication year, study population characteristics, and sample size. In the
case of observational studies, additional data included details on the measurement
methods for communication and medication adherence. For RCTs, the additional data
included information on communication training types and medication adherence
measurement methods. If disagreements arose, a third researcher (TL) was consulted, and
the TL was responsible for making the final decision. Finally, two researchers (JWZ and
YQG) synthesized the findings in narrative format.

Quality assessment

To evaluate the quality of the included studies, two researchers (JWZ and CH)
independently assessed study quality via the Newcastle-Ottawa Scale (NOS) for cohort
studies (Stang, 2010), the Agency for Healthcare Research and Quality (AHRQ) checklist
for cross-sectional studies (Sheleme, Bekele ¢ Ayela, 2020), and the Cochrane bias tool for
RCTs (Chai et al., 2023; Higgins et al., 2024). Following a pilot phase, a review leader (TL)
assessed the risk of bias for each study and raised any questions or concerns about the
included studies to the review team for discussion and consensus. The NOS consists of 9
items, with a score ranging from 7-9 points indicating high-quality research, 4-6 points
indicating medium-quality research, and less than 4 points indicating low-quality research.
The AHRAQ list comprises 11 items. Quality scores of 0-3, 4-7, and 8-11 indicate that the
cross-sectional studies are rated as having high, medium, and low risk of bias, respectively.
In the case of the Cochrane bias tool, if at least 4 of the 7 items in total for RCT's are
assessed as having low-risk bias, then the overall risk of bias is considered low.

Data synthesis

To address the heterogeneity among the studies, we adopted a narrative approach to
synthesize the data, presenting information in text and tables that corresponded to each of
the review objectives.
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(n=26))

Figure 1 The process of literature screening. Full-size k&l DOI: 10.7717/peer;.18527/fig-1

RESULTS

Selection of studies

The process of study selection is illustrated in Fig. 1. We initially retrieved 1,063 records by
searching the five electronic databases and conducting manual searches. After removing
duplications, a total of 697 records remained for the initial screening. Two researchers
screened the titles and abstracts, resulting in 41 studies selected for full-text review. Sixteen
of these studies were excluded for various reasons, such as the outcome of interest not
being measured, lack of full-text, and not conforming to the topic. Ultimately, we included
eighteen observational studies involving 21,542 patients and seven randomized controlled
trials with 2,804 patients in the systematic review.

Characteristics of the included studies

This review included eighteen observational studies (Amin et al., 2018; Chang et al., 2021,
Cho et al., 2007; Harris et al., 1995; Kressin et al., 2007; Mahmoudian et al., 2017; Martin
et al., 2010; Naik et al., 2008; Schoenthaler et al., 2009, 2017, 2018, 2016; Swiqtoniowska—
Lonc et al., 2020; Tamblyn et al., 2010; Turner et al., 2009; Woojung et al., 2017; Yoshida
et al., 1995; Zanatta et al., 2020) and seven RCT's (Cooper et al., 2011; Escortell-Mayor et al.,
2020; Kressin et al., 2016; Manze et al., 2015; Qureshi et al., 2007; Tavakoly Sany et al., 2020;
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Table 2 Characteristics of the included RCTs.

Study Area Doctors Patients Age (Mean/Mean Gender Intervention Adherence measure
+ SD/%)

Qureshi et al. (2007) USA General 178 55.3 +10.14 Women 62.5% Training in management of Data from the
practitioners hypertension electronic medication
(78) event monitoring

system

Cooper et al. (2011) USA Primary care 138 “E: 59.7 + 11.9 “E: Women Physician communication skills Morisky medication
physicians 65.1% training and patient coaching by adherence scale
(41) C: 624 + 12.1 C: Women community health workers.

61.8%

Tinsel et al. (2013) ~ German General 1,120 “E: 63.8 + 12.1 “E: Women Training in shared decision making Medication adherence
practitioners 53.3% report scale
(37) C:65.0 +12.4 C: Women

55.3%

Manze et al. (2015) USA Providers in 203 21-30 0.5% Women 72.4% Two separate workshops related to  Hill-Bone compliance
primary care 31-40 2.0% patient-centered counseling and to high blood
clinics (58) cultural competenc ressure thera

41-50 16.3% P Y P 2
scale,

51-60 32.0%

61-70 29.6%

71-80 15.3%

81-90 4.4%

Kressin et al. (2016) USA Primary care 514 66.2 Women 1.2%  Training in communication skills Items from 2
providers well-validated
(29) measures from other

literature

Tavakoly Sany et al. Iran Physicians 240 548 £ 115 Women Training in communication skills Adult primary care

(2020) (35) 77.34% questionnaire

Escortell-Mayor Spain Family doctors 411 553+ 6.7 Women 51.6% Education and coronary risk Morisky-Green

et al. (2020) and nurses evaluation questionnaire

Note:
* Abbreviations: E, experimental group; C, control group.

Tinsel et al., 2013). The studies were conducted between 1995 and 2020, primarily in the
United States. The study population included two categories of professionals: physicians
and primary care providers, such as physician assistants, nurse practitioners, and
clinical pharmacists, in general practices. The majority of the study participants were
middle-aged or older adults. The proportion of female participants in the studies ranged
from 1.2% to 77.5%. In the studies by Naik et al. (2008), Cho et al. (2007), and Kressin et al.
(2016), the study populations consisted of military veterans. Notably, the majority of
military veterans are male, with a very low proportion of females. Cross-sectional studies
(n = 13) examined data at specific points in time, whereas five cohort studies had follow-up
periods ranging from 3 months to 2 years. Additionally, the included RCT's reported
outcomes at intervals between 6 weeks and 18 months postintervention. The details are
displayed in Tables 1 and 2.

Quality assessment
We identified that all RCT's were at high risk of bias in terms of blinding due to the nature

of the intervention, which made blinding in communication training for doctors
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challenging. Additionally, only two studies reported on the method of allocation
concealment (Fig. 2). Among the cross-sectional studies, six were classified as having a low
risk of bias, and seven were characterized as having a moderate risk of bias (as detailed in
Table 3). As assessed via the NOS, the overall NOS scores for each included cohort study
ranged from seven to nine stars (as shown in Table 4).

Evaluation and intervention in doctor—patient communication

Among the observational studies, two studies (Schoenthaler et al., 2017; Tamblyn et al.,
2010) employed an objective measure (standardized test scores or medical interaction
process system) to evaluate doctor—patient communication, whereas the remaining studies
relied on self-reported measures such as scales and questionnaires, which relied on patient
ratings (predominantly) or tests (to a lesser extent), including the assessment of doctor—
patient interaction, Patient Satisfaction Questionnaire, and Medical Council of Canada
licensing examination scores. Furthermore, two studies examined collaborative
communication between healthcare providers and patients (Naik et al., 2008; Schoenthaler
et al., 2016), whereas five studies focused on assessing decision-making styles in doctor—
patient interactions (Chang et al., 2021; Cho et al., 2007; Mahmoudian et al., 2017; Naik
et al., 2008; Schoenthaler et al., 2018). Additionally, one study was dedicated to examining
the impact of communication etiquette on hypertension management (Harris et al., 1995).
Various aspects of doctor-patient communication have been examined, including patient
satisfaction with doctor-patient communication (Amin et al., 2018; Chang et al., 2021,
Harris et al., 1995; Mahmoudian et al., 2017; Martin et al., 2010; Swiqtoniowska—Lonc etal,
20205 Yoshida et al., 1995; Zanatta et al., 2020), the specific content discussed (particularly
regarding hypertension and medication adherence) (Kressin et al., 2007; Schoenthaler et al.,
2017; Woojung et al., 2017), the style of communication (Chang et al., 2021; Cho et al.,
2007; Mahmoudian et al., 2017; Naik et al., 2008; Schoenthaler et al., 2009, 2017, 2018, 2016;
Turner et al., 2009), the overall communication skills of doctors (Tamblyn et al., 2010), and
the duration of conversations (Amin et al., 2018).

Among the RCTs, Cooper et al. (2011) simultaneously intervened with both patients and
doctors to enhance communication. Two studies employed an evidence-based patient-
centered counseling approach to provide communication skills training for healthcare
professionals (Kressin et al., 2016; Manze et al., 2015), whereas a single study introduced
shared decision-making training exclusively to doctors in the intervention group (Tinsel
et al., 2013). Escortell-Mayor et al. (2020) utilized this method. This study focused on a
primary healthcare information intervention designed to communicate cardiovascular risk
to patients with poorly controlled hypertension. The intervention was implemented at
primary healthcare centers, where the intervention group was initially presented with the
“low-risk Systematic Coronary Risk Evaluation (SCORE) table” along with striking
visual aids and informative brochures aimed at promoting and maintaining
optimal cardiovascular health. In the study by Tavakoly Sany et al. (2020), eligible
physicians in the intervention group were invited to undergo training aimed at
enhancing their communication skills with hypertensive patients. This intervention
consisted of three sessions of focus group discussions and two workshops. In the study
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by Qureshi et al. (2007), all general practitioners were invited to attend a one-day intensive
training session on hypertension, with a specific focus on the utilization of standard
treatment algorithms for hypertension management.

Evaluation in medication adherence

The medication adherence measurements used in the included studies included
self-reported tools such as the Morisky Medication Adherence Scale, the Adherence to
Refills and Medications Scale, and self-developed questionnaires, among others. The
subjective evaluation tools have the advantage of being simple and easy to administer,
making them useful tools for quickly assessing adherence in clinical practice. However,
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Table 3 Quality assessment results of cross-sectional studies.

Studies The agency for healthcare research and quality (AHRQ) methodology checklist
Item1 Item2 Item3 Item4 Item5 Item6 Item?7 Item8 Item9 Item 10 Item 11 Scores
Yoshida et al. (1995) Yes No No Yes Unclear Yes Unclear Yes No Yes No 5
Harris et al. (1995) Yes Yes No Yes Unclear Unclear Unclear Yes Yes No No 5
Kressin et al. (2007) Yes Yes Yes Yes Unclear Yes Yes Yes No Yes No 8
Cho et al. (2007) Yes Yes Yes Yes Yes Yes Yes Yes No Yes No 9
Naik et al. (2008) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No 10
Schoenthaler et al. (2009) Yes Yes Yes Yes Unclear Yes Yes Yes Yes Yes No 9
Turner et al. (2009) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No 10
Martin et al. (2010) Yes Yes Yes Yes Unclear Yes No No No Yes No 6
Mahmoudian et al. (2017) Yes Yes Yes Yes Unclear Unclear No Yes No Yes No 6
Woojung et al. (2017) Yes No Yes Yes Yes Yes No Yes No Yes No 7
Amin et al. (2018) Yes No Yes Yes Unclear Yes No Yes Yes No No 6
Swigtoniowska-Lonc et al. (2020) Yes Yes Yes Yes Yes Yes No No Yes Yes No 8
Zanatta et al. (2020) Yes Yes Yes Yes Unclear Yes Yes No No Yes No 7
Notes:

Item 1: Define the source of information (survey, record review);

Item 2: List inclusion and exclusion criteria for exposed and unexposed subjects (cases and controls) or refer to previous publications;

Item 3: Indicate the time period used for identifying patients;

Item 4: Indicate whether or not the subjects were consecutive if not population-based;

Item 5: Indicate whether evaluators of the subjective components of the study were masked to other aspects of the status of the participants;

Item 6: Describe any assessments undertaken for quality assurance purposes (e.g., test/retest of primary outcome measurements);

Item 7: Explain any patient exclusions from analysis;

Item 8: Describe how confounding was assessed and/or controlled;

Item 9: If applicable, explain how missing data were handled in the analysis;

Item 10: Summarize patient response rates and completeness of data collection;

Item 11: Clarify what follow-up, if any, was expected and the percentage of patients for which incomplete data or follow-up data were obtained.

Table 4 Quality assessment results of the cohort studies.

Newcastle-Ottawa (NOS) scale

Study Item 1 Item 2 Item 3 Item 4 Item 5 Item 6 Item 7 Item 8 Total
Tamblyn et al. (2010) 1 1 1 1 2 1 1 0 8
Schoenthaler et al. (2016) 1 1 1 1 2 1 1 1 9
Schoenthaler et al. (2017) 1 1 1 1 2 1 1 0 8
Schoenthaler et al. (2018) 0 1 1 1 2 1 1 0 7
Chang et al. (2021) 1 1 1 0 2 1 1 1 8

Notes:

Item 1: Representativeness of the exposed cohort (1 point).
Item 2: Selection of the nonexposed cohort (1 point).
Item 3: Ascertainment of exposure (1 point).

Item 4: Demonstration that the outcome of interest was not present at the start of the study (1 point).

Item 5: Comparability (2 points).

Item 6: Assessment of outcome (1 point).

Item 7: Follow-up long enough for outcomes to occur (1 point).

Item 8: Adequacy of follow-up of cohorts (1 point).

their limitations lie in the potential influence of patients’ social desirability bias, where

patients may report answers that they believe the researchers want to see, rather than their

actual adherence behaviors.
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Nevertheless, a limited number of studies have employed objective measures, such as
prescription records and data from the electronic medication event monitoring system, to
assess patient medication adherence (Schoenthaler et al., 2017, 2018). These objective
measurement methods provide direct and verifiable data, which helps to enhance the
accuracy of adherence assessments. For instance, electronic pill boxes can record the date
and time of each opening, monitoring the distribution and use of medication. However,
the cost of objective measurement methods may be high, and there may be challenges in
implementation. For example, the cost of electronic medication event monitoring systems
limits their application in large-scale.

Relationships between doctor—patient communication and blood
pressure

The connection between doctor-patient communication and blood pressure was assessed
in two cross-sectional studies (Cho et al., 2007; Naik et al., 2008) and six RCTs (Cooper
et al., 2011; Escortell-Mayor et al., 2020; Kressin et al., 2016; Manze et al., 2015; Tavakoly
Sany et al., 2020; Tinsel et al., 2013). Naik et al. (2008) reported a significant relationship
between decision-making style, proactive communication, and collaborative
communication with hypertension control. Using a structural equation model with path
analysis, this study explored the total, direct, and indirect effects of each variable on
hypertension control outcomes. The findings revealed that decision-making style ( = 0.20,
P <0.01) and proactive communication (p = 0.50, P < 0.001) had significant direct impacts
on hypertension control. Additionally, collaborative communication indirectly influenced
hypertension control by directly affecting both decision-making style ( = 0.28, P < 0.001)
and proactive communication, highlighting its indirect yet crucial role in effective
hypertension management. However, a cross-sectional analysis by Cho et al. (2007) was
conducted among 554 hypertensive veterans, the adjusted analysis revealed that a lower
participatory decision-making style score did not significantly influence blood pressure
control (odds ratio, 1.09; 95% confidence interval, 0.99-1.20).

When the included RCT's were analyzed, Escortell-Mayor et al. (2020) and Cooper et al.
(2011) emphasized the favorable effects of communication training on blood pressure
regulation. In the study by Escortell-Mayor et al. (2020), an informative intervention was
found to enhance blood pressure control in hypertensive patients. The intervention
included using the “SCORE table” for low-risk assessment, complemented by impactful
imagery highlighting cardiovascular risk (CVR). Informative pamphlets were also
distributed, detailing each patient’s SCORE table score and offering practical
recommendations for promoting optimal cardiovascular health. These findings highlight
the effectiveness of the use of visual cues related to CVRs during doctor-patient
interactions, which significantly aids patients in achieving effective hypertension
management. Cooper et al. (2011) demonstrated that training aimed at improving doctor-
patient communication skills and patient coaching by community health workers resulted
in increased patient-centered engagement, as assessed by patients’ perceived involvement
in care. Additionally, Tavakoly Sany et al. (2020) provided further support for the positive
effects of physician communication training, as it positively impacts hypertension
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outcomes. Furthermore, Kressin et al. (2016) demonstrated that enhanced clinician
counseling resulted in an overall improvement in blood pressure, with a particular benefit
observed among white patients. Conversely, Manze et al. (2015) reported that
communication training for primary care physicians did not significantly alter blood
pressure control. This suggests that although communication training holds value, it may
not consistently result in quantifiable enhancements in patient outcomes. Tinsel et al.
(2013) concentrated on training general practitioners in shared decision-making (SDM),
and the study did not reveal significant effects of SDM training on blood pressure control,
suggesting that the influence of SDM training on hypertension outcomes may necessitate
additional investigation.

Relationship between doctor—patient communication and medication

adherence

The impact of doctor-patient communication on medication adherence was investigated
in 17 observational studies (Amin et al., 2018; Chang et al., 2021; Cho et al., 2007; Harris
et al., 1995; Kressin et al., 2007; Mahmoudian et al., 2017; Martin et al., 2010; Schoenthaler
et al., 2009, 2017, 2018, 2016; Swiqtoniowska—Lonc et al., 2020; Tamblyn et al., 2010; Turner
et al., 2009; Woojung et al., 2017; Yoshida et al., 1995; Zanatta et al., 2020) and seven RCT's
(Cooper et al., 2011; Escortell-Mayor et al., 2020; Kressin et al., 2016; Manze et al., 2015;

Qureshi et al., 2007; Tavakoly Sany et al., 2020; Tinsel et al., 2013).

Patient satisfaction with doctor—patient communication is a crucial factor influencing
medication adherence. A study by Zanatta et al. (2020) found that hypertensive patients
who were more satisfied with their doctor’s communication demonstrated significantly
greater self-efficacy, which, in turn, improved their medication adherence. Similarly,
research by Mahmoudian et al. (2017) highlights that patient satisfaction with doctor-
patient relationships is correlated with medication adherence among hypertensive
patients. In a study conducted in Bangladesh, Amin et al. (2018) used a communication
assessment tool to assess patients’ perceived effectiveness of doctor—patient
communication and reported a significant correlation between effective communication
and medication adherence among hypertensive patients. Swigtoniowska-Lonc et al. (2020)
evaluated the relationship between satisfaction with doctor-patient communication and
self-care and adherence among hypertensive patients. The results revealed that greater
communication satisfaction was associated with better self-care and medication adherence.
Martin et al. (2010) also reported that individuals who reported feeling uncomfortable
when communicating with healthcare providers were more likely to be nonadherent.
Yoshida et al. (1995) developed a comprehensive scale to assess patients’ relationships with
hospitals and reported that the better the doctor-patient relationship is, the greater the
patients’ quality of life and medication adherence.

Communication style also has an effect on medication adherence among hypertensive
patients. Schoenthaler et al. (2009, 2016) highlighted the importance of collaborative
doctor-patient communication styles for medication adherence in hypertensive patients.
The 2009 cross-sectional study (Schoenthaler et al., 2009) revealed that patients’
perceptions of collaborative doctor—patient communication were associated with better
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medication adherence, particularly among younger patients and those with depressive
symptoms. The 2016 study (Schoenthaler et al., 2016) included a 12-month follow-up.
These findings indicate that social support and collaborative doctor-patient
communication are associated with fewer depressive symptoms, suggesting that effective
collaborative communication can indirectly enhance medication adherence. Both of these
studies emphasized that collaborative and supportive communication by doctors is a
crucial factor in improving medication adherence. Cho et al. (2007), Schoenthaler et al.
(2018), Chang et al. (2021), and Mahmoudian et al. (2017) all examined the relationship
between decision-making style and medication adherence in hypertensive patients, but
their findings varied. Cho et al. (2007) reported no significant association between doctors’
participatory decision-making styles and medication adherence. Similarly, Mahmoudian
et al. (2017) found no significant association between shared decision-making (SDM) and
medication adherence. In contrast, Schoenthaler et al. (2018) reported a significant
association between SDM and medication adherence. Chang et al. (2021) reported that
high levels of engagement in SDM were significantly associated with better medication
adherence. These differing results may be attributed to variations in study design, sample
characteristics, measurement tools, and cultural contexts, indicating that the role of
decision-making style in improving medication adherence requires further investigation
across different patient populations and healthcare settings to assess its consistency and
effectiveness. In addition, Schoenthaler et al. (2017) found that patient-centered
communication styles were significantly associated with medication adherence.

Some studies have underscored the importance of providing comprehensive
information in medical communication. Schoenthaler et al. (2017) reported that
insufficient discussion about patients’ sociodemographic information and medication
plans was associated with poorer medication adherence. Kressin et al. (2007) highlighted
that communication regarding specific medication guidelines significantly impacts
medication adherence. Woojung et al. (2017) revealed that informative communication,
such as providing detailed explanations about the reasons for and methods of medication
use, could significantly enhance patients’ medication adherence and improve their overall
medication experience.

The duration of communication and the communication skills of doctors have been
proven to be correlated with medication adherence among hypertensive patients. Amin
et al. (2018) reported that longer communication time between doctors and patients was
associated with greater adherence to antihypertensive medications. Tamblyn et al. (2010)
used scores from the Medical Council of Canada licensing examination to assess doctors’
communication skills and reported a significant association between doctors’
communication ability and medication adherence.

In the included RCTs, Escortell-Mayor et al. (2020) and Qureshi et al. (2007)
underscored the beneficial impact of tailored communication training. The former
demonstrated how an informative intervention improved medication adherence in
hypertensive patients, emphasizing the value of tailored communication. The latter
reported that specialized training for general practitioners enhanced adherence to
antihypertensive drugs. However, Manze et al. (2015) reported that communication
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training for primary care doctors did not significantly alter medication adherence. Cooper
et al. (2011) similarly reported that training directed at physician-patient communication
skills did not lead to increased medication adherence. Tinsel et al. (2013) revealed no
significant effects on medication adherence in hypertensive patients, implying a need for
turther investigation of the impact of SDM training. However, Tavakoly Sany et al. (2020)
provided additional support for the positive influence of physician communication
training by demonstrating improvements in medication adherence and self-efficacy.
Additionally, Kressin et al. (2016) emphasized that enhanced clinician counseling
positively impacts medication adherence, highlighting the potential of such interventions
in enhancing patient care.

DISCUSSION

Main findings and heterogeneity of the studies

This review included eighteen observational studies and seven RCTs. Various methods
have been used to evaluate doctor-patient communication, including an assessment of
communication content and communication skills. In general, the results suggest a
promising link between effective doctor-patient communication and increased medication
adherence. However, certain variations and subtleties in the literature necessitate further
investigation and consideration in clinical practice. The inclusion of diverse studies may
have contributed to the uncertainty regarding the impact of improved doctor-patient
communication in this systematic review. First, the variety of communication skills
training courses used in these RCTs encompassed a wide range of educational theories,
methods, and assessment modes. Second, researchers have employed a variety of methods
to assess both medication adherence and communication. Furthermore, in this review, the
follow-up period of each study varied. The heterogeneity in communication skills training
courses presents a challenge in drawing definitive conclusions about the overall
effectiveness of communication skills training. This variation can result in inconsistent
outcomes, making it difficult to determine which specific aspects of the training are most
beneficial. The diverse methods used to assess medication adherence and communication
further complicate the synthesis of findings across studies. Different assessment tools can
also produce varying results, making direct comparisons of outcomes challenging. Thus, to
increase the validity of future research, it is crucial to standardize both communication
training programs and assessment methods for medication adherence and
communication. Establishing clear and consistent protocols will facilitate more accurate
comparisons across studies and provide a more robust evidence base.

Effect of doctor—patient communication on blood pressure control

In general, the majority of the included studies highlighted the positive impact of doctor-
patient communication on blood pressure control. Regarding information exchange,
effective doctor—patient communication empowers doctors to educate patients, equipping
them with a deeper comprehension of various aspects pertaining to hypertension. This
includes instructions on how to measure blood pressure, the significance of blood pressure
control, and the implications of hypertension for health. All of these aspects contribute to
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better blood pressure management by patients. Furthermore, robust doctor—patient
communication helps establish trust between the medical practitioner and the patient,
subsequently increasing the probability of hypertensive patients accepting and adhering to
medical recommendations. Throughout this process, doctors’ ability to offer
encouragement and display empathy are pivotal factors in cultivating trust among
hypertensive patients (Zhang et al., 2019).

Some studies did not find significant associations between doctor-patient
communication and blood pressure control. The sample in Cho et al’s (2007) study
consisted of United States veterans, nearly all of whom were male, which may limit the
general applicability of the study’s findings. Furthermore, many veterans gave the highest
possible scores to their primary care providers on the PDM style, potentially leading to a
ceiling effect that diminishes the relationship between PDM style and outcomes (Cho et al.,
2007). In the study by Manze et al. (2015), two educational workshops were conducted for
doctors in clinics. The aim of these workshops was to enhance the doctors’ communication
skills regarding hypertension medication adherence, but these skills may have been
oversimplified and lacked sufficient practical changes, thus making it difficult to have a
significant impact on blood pressure control. In Tinsel et al. (2013) study, the general
practitioners allocated to the intervention group participated in a 6-h SDM training
program. However, it is conceivable that such a measure might not be entirely adequate.

Effect of doctor—patient communication and medication adherence
Overall, the findings indicate a promising connection between effective doctor—patient
communication and improved medication adherence. Some studies did not find significant
associations between doctor-patient communication and medication adherence. In Manze
et al. (2015) study, two educational workshops were conducted with doctors in clinics.
These workshops aimed to improve doctors’ communication skills related to hypertension
medication adherence, which may be too brief and lacking sufficient practice-level changes
to impact medication adherence. In Cooper et al. (2011), the intervention exposure for
physicians was limited to one-time administration, and for patients, it was limited to a
single in-person contact. Additionally, baseline adherence rates were relatively high,
ranging from 58.2% to 68.5% across the four patient groups. Moreover, the high level of
loss to follow-up among randomized physicians further limits patient recruitment. In
Tinsel et al. (2013), the general practitioners allocated to the intervention group
participated in a 6-h SDM training program. A similar issue of high baseline adherence
was observed, with mean adherence scores being very high at the beginning of the study for
both the intervention (93.9 + 9.8) and control (93.5 * 10.1) groups (0 = lowest level,
100 = highest level). To improve patient outcomes, future interventions may require more
extensive provider training and broader systematic changes. Additionally, high baseline
medication adherence may have influenced the results. (Cooper et al., 2011; Manze et al.,
2015; Tinsel et al., 2013).

In fact, doctor-patient communication can be established directly by encouraging
patients to openly discuss their concerns (Mago et al., 2018), serving as the foundation of
medical service delivery (Du et al., 2020). Whether at the beginning of an appointment or
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during follow-up, the effective communication of doctors is crucial. It is only through such
effective communication that positive rapport can be established between hypertensive
patients and doctors, enabling both parties to fully and effectively convey their
comprehension and preferences. In addition, effective doctor-patient communication
plays a crucial role in enhancing patient satisfaction and treatment outcomes. Doctors
could build trust and alleviate patient anxiety by actively listening to their concerns,
addressing fears, and explaining treatment options and expectations clearly (Epstein et al,
2005). Therefore, there is a promising connection between effective doctor—patient
communication and improved medication adherence. Future studies should ensure
sufficient time and intensity for communication interventions and recognize that such
interventions may be more beneficial for patients with lower baseline medication
adherence.

We would like to underscore the importance of the shared decision-making style. The
adoption of a shared decision-making style is on the rise (Tan et al., 2024; Waddell et al.,
2021). In this model, patients are provided with information about their medical
conditions so that they can participate in their own medical decisions (Morrison et al,
2022). In this systematic review, Schoenthaler et al. (2018) and Chang et al. (2021) reported
that shared decision-making styles were more likely to lead to improved medication
adherence among black individuals than were the findings of Tinsel et al. (2013), Cho et al.
(2007), and Mahmoudian et al. (2017), whose studies did not identify such an association.
The study population in Tinsel et al’s (2013) study consisted of Germans, Cho et al’s
(2007) study population consisted of United States veterans, and Mahmoudian et al’s
(2017) study population consisted of Iranians. There could be two reasons for this. First, it
is common for black individuals to experience more severe hypertension and/or
complications, suggesting that they might particularly benefit from effective
communication to enhance medication adherence. Second, healthcare providers can make
more effective interventions by actively listening to and respecting the social and cultural
perspectives of black patients.

Implications for practice

A cross-sectional survey in which a self-report questionnaire was developed and sent to
hypertension doctors in Hunan Province, China, between May 1, 2022, and July 1, 2022,
also indicated that “heavy clinical work” (84.3%) and “poor doctor—patient
communication” (71.2%) were the two main obstacles to improving medication adherence
in hypertensive patients (Liu ef al., 2023). These findings suggest that doctor—patient
communication may indirectly impact blood pressure control through the mediating effect
of medication adherence. Both doctor-patient communication and medication adherence
are complex phenomena influenced by a multitude of factors in clinical practice (Chandra
& Mohammadnezhad, 2021; Emadi et al., 2022), and the impact of communication skills
training in RCTs is similarly affected by these aforementioned factors. On the basis of this
review, it is recommended that targeted measures be implemented to improve doctor-
patient communication among hypertensive patients. These measures should include the
following: enhancing doctor-patient communication skills training for doctors and

Zeng et al. (2024), PeerdJ, DOI 10.7717/peerj.18527 17/24


http://dx.doi.org/10.7717/peerj.18527
https://peerj.com/

Peer/

medical students (Ding et al., 2020); providing training programs that focus on improving
communication skills; and addressing patients’ concerns, explaining the significance of
medication adherence.

Quality of included studies

All RCTs in this study were at high risk of bias due to inadequate blinding, as the nature of
the intervention—training doctors in communication skills—makes effective blinding
challenging. Inadequate blinding can introduce subjectivity into assessments, potentially
exaggerating the intervention’s effects or leading to false positives, which limits the
generalizability of the conclusions. Furthermore, only two studies provided information on
allocation concealment, highlighting another potential source of bias. Allocation
concealment is essential for preventing selection bias by ensuring that participant
assignment to treatment groups is unpredictable and unrelated to participant
characteristics. A lack of transparency in this process can lead to biased participant
selection, further undermining the validity of the research findings. Future researchers
should address these issues more thoroughly in the design and reporting stages to improve
overall research quality. Additionally, several cross-sectional studies failed to meet key
quality assessment criteria, such as evaluator blinding, quality assurance measures, patient
exclusion explanations, handling of missing data, and completeness of follow-up data. This
can compromise the objectivity, data consistency, sample representativeness, analysis
accuracy, and long-term effectiveness evaluation of research outcomes. However, the
quality of the cohort studies included in this review was generally high. Despite our efforts
to mitigate the impact of these biases through rigorous screening and evaluation processes,
variations in bias risks among different studies may still lead to inconsistent conclusions.

Limitations

Our study had several limitations. First, the quality of the included studies was variable,
although most were rated as adequate. Second, most of the included observational studies
were cross-sectional, limiting the ability to infer causality. In this systematic review, the
majority of the observational studies included are cross-sectional. A primary limitation of
this study design is its inability to establish temporal precedence, which in turn limits our
ability to infer causal relationships. Since cross-sectional studies collect data at a single
point in time, we cannot determine whether the observed associations are causal. Third,
the diverse study settings and populations limit the generalizability of the findings. The
studies included in this systematic review were primarily conducted in the United States,
which may limit the global applicability of our findings. Particularly considering the
potential cultural differences in doctor-patient communication, the research environment
in the United States may not fully represent the medical practices and patient experiences
worldwide. Fourth, although we minimized the exclusion of literature due to the
unavailability of full texts, any remaining unobtainable documents, if they contained
significant data or perspectives crucial to our research question, might impact the
comprehensiveness and accuracy of our conclusions. Given these limitations, while our
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findings provide valuable insights, they need to be validated within a broader and more
rigorous research context.

CONCLUSION

In conclusion, this review underscores the importance of strong doctor—patient
communication in fostering better medication adherence and blood pressure control.
However, further research may be needed to address variations and nuances in the
literature and to establish clear implications for clinical practice. Moreover, in clinical
practice, strategies to enhance doctor—patient communication should be incorporated,
given the potential to improve medication adherence and blood pressure control among
hypertensive patients.

ACKNOWLEDGEMENTS

We thank all of the authors of the included studies.

ADDITIONAL INFORMATION AND DECLARATIONS

Funding

The authors received no funding for this work.

Competing Interests
The authors declare that they have no competing interests.

Author Contributions

* Jianwei Zeng conceived and designed the experiments, performed the experiments,
analyzed the data, prepared figures and/or tables, authored or reviewed drafts of the
article, and approved the final draft.

 Yuqgiang Gao analyzed the data, prepared figures and/or tables, and approved the final
draft.

¢ Chen Hou conceived and designed the experiments, performed the experiments,
authored or reviewed drafts of the article, and approved the final draft.

e Tao Liu analyzed the data, authored or reviewed drafts of the article, and approved the
final draft.

Data Availability
The following information was supplied regarding data availability:
This is a systematic review.

Supplemental Information
Supplemental information for this article can be found online at http://dx.doi.org/10.7717/
peerj.18527#supplemental-information.

Zeng et al. (2024), Peerd, DOI 10.7717/peerj.18527 19/24


http://dx.doi.org/10.7717/peerj.18527#supplemental-information
http://dx.doi.org/10.7717/peerj.18527#supplemental-information
http://dx.doi.org/10.7717/peerj.18527
https://peerj.com/

Peer/

REFERENCES

Abegaz TM, Shehab A, Gebreyohannes EA, Bhagavathula AS, Elnour AA. 2017. Nonadherence
to antihypertensive drugs: a systematic review and meta-analysis. Medicine (Baltimore)
96(4):e5641 DOI 10.1097/MD.0000000000005641.

Amin ZA, Kabir MI, Karami JH, Nahar N. 2018. Doctor-patient communication to improve
adherence to anti-hypertensive treatment. Bangladesh Medical Research Council Bulletin
44(3):145-151 DOI 10.3329/bmrcb.v44i3.39938.

Centers for Disease Control and Prevention (CDC). 2012. Vital signs: awareness and treatment of
uncontrolled hypertension among adults—United States, 2003-2010. MMWR Morbidity and
Mortality Weekly Report 61:703-709.

Chai XN, Zhou BQ, Ning N, Pan T, Xu F, He SH, Chen NN, Sun M. 2023. Effects of lifestyle
intervention on adults with metabolic associated fatty liver disease: a systematic review and
meta-analysis. Frontiers in Endocrinology 14:1081096 DOI 10.3389/fendo.2023.1081096.

Chandra S, Mohammadnezhad M. 2021. Doctor-patient communication in primary health care: a
mixed-method study in Fiji. International Journal of Environmental Research and Public Health
18(14):7548 DOI 10.3390/ijerph18147548.

Chang TJ, Bridges JFP, Bynum M, Jackson JW, Joseph JJ, Fischer MA, Lu B, Donneyong MM.
2021. Association between patient-clinician relationships and adherence to antihypertensive
medications among black adults: an observational study design. Journal of the American Heart
Association 10(14):e019943 DOI 10.1161/JAHA.120.019943.

Cho AH, Voils CI, Yancy WS Jr., Oddone EZ, Bosworth HB. 2007. Does participatory decision
making improve hypertension self-care behaviors and outcomes? The Journal of Clinical
Hypertension 9(5):330-336 DOI 10.1111/j.1524-6175.2007.06489 x.

Choudhry NK, Glynn RJ, Avorn J, Lee JL, Brennan TA, Reisman L, Toscano M, Levin R,
Matlin OS, Antman EM, Shrank WH. 2014. Untangling the relationship between medication
adherence and post-myocardial infarction outcomes: medication adherence and clinical
outcomes. American Heart Journal 167(1):51-58.e55 DOI 10.1016/j.ahj.2013.09.014.

Choudhry NK, Kronish IM, Vongpatanasin W, Ferdinand KC, Pavlik VN, Egan BM,
Schoenthaler A, Houston Miller N, Hyman DJ, American Heart Association Council on
Hypertension, Council on Cardiovascular and Stroke Nursing, Council on Clinical
Cardiology. 2022. Medication adherence and blood pressure control: a scientific statement from
the American heart association. Hypertension 79(1):el-el4
DOI 10.1161/hyp.0000000000000203.

Cooper LA, Roter DL, Carson KA, Bone LR, Larson SM, Miller ER, Barr MS, Levine DM. 2011.
A randomized trial to improve patient-centered care and hypertension control in underserved
primary care patients. Journal of General Internal Medicine 26(11):1297-1304
DOI 10.1007/s11606-011-1794-6.

Ding X, Wang L, Sun J, Li DY, Zheng BY, He SW, Zhu LH, Latour JM. 2020. Effectiveness of
empathy clinical education for children’s nursing students: a quasi-experimental study. Nurse
Education Today 85(8A):104260 DOI 10.1016/j.nedt.2019.104260.

Du L, XuJ, Chen X, Zhu X, Zhang Y, Wu R, Ji H, Zhou L. 2020. Rebuild doctor-patient trust in
medical service delivery in China. Scientific Reports 10(1):21956
DOI 10.1038/s41598-020-78921-y.

Emadi F, Ghanbarzadegan A, Ghahramani S, Bastani P, Baysari MT. 2022. Factors affecting
medication adherence among older adults using tele-pharmacy services: a scoping review.
Archives of Public Health 80(1):199 DOI 10.1186/s13690-022-00960-w.

Zeng et al. (2024), PeerdJ, DOI 10.7717/peerj.18527 20/24


http://dx.doi.org/10.1097/MD.0000000000005641
http://dx.doi.org/10.3329/bmrcb.v44i3.39938
http://dx.doi.org/10.3389/fendo.2023.1081096
http://dx.doi.org/10.3390/ijerph18147548
http://dx.doi.org/10.1161/JAHA.120.019943
http://dx.doi.org/10.1111/j.1524-6175.2007.06489.x
http://dx.doi.org/10.1016/j.ahj.2013.09.014
http://dx.doi.org/10.1161/hyp.0000000000000203
http://dx.doi.org/10.1007/s11606-011-1794-6
http://dx.doi.org/10.1016/j.nedt.2019.104260
http://dx.doi.org/10.1038/s41598-020-78921-y
http://dx.doi.org/10.1186/s13690-022-00960-w
http://dx.doi.org/10.7717/peerj.18527
https://peerj.com/

Peer/

Epstein RM, Franks P, Fiscella K, Shields CG, Meldrum SC, Kravitz RL, Duberstein PR. 2005.
Measuring patient-centered communication in patient-physician consultations: theoretical and
practical issues. Social Science & Medicine 61(7):1516-1528
DOI 10.1016/j.s0cscimed.2005.02.001.

Escortell-Mayor E, del Cura-Gonzalez I, Ojeda-Ruiz E, Sanz-Cuesta T, Rodriguez-Salceda I,
Garcia-Soltero J, Rojas-Giraldo MiJ, Herrera-Municio P, Jorge-Formariz A, Lorenzo-
Lobato A, Cabello-Ballesteros L, Riesgo-Fuertes R, Garrido-Elustondo S, Morey-
Montalvo M, Rico-Blazquez M, Rodriguez-Barrientos R, Fuente-Arriaran MD, Sierra-
Ocana G, Serrano-Serrano E, Sanz-Velasco C, Carrascoso-Calvo R, Recio-Velasco JC, Sanz-
Sanz M, Rumayor-Zarzuelo M, Bermejo-Mayoral O, Galan-Esteban J, Sarria-Santamera A,
Educore Group, Fukumoto Y. 2020. A primary healthcare information intervention for
communicating cardiovascular risk to patients with poorly controlled hypertension: the
Education and Coronary Risk Evaluation (Educore) study-A pragmatic, cluster-randomized
trial. PLOS ONE 15(1):€0226398 DOI 10.1371/journal.pone.0226398.

Fu Q, Chen R, Ding Y, Xu S, Huang C, He B, Jiang T, Zeng B, Bao M, Li S. 2023. Sodium intake
and the risk of various types of cardiovascular diseases: a Mendelian randomization study.
Frontiers in Nutrition 10:1250509 DOI 10.3389/fnut.2023.1250509.

Georges CMG, Pappaccogli M, Fanelli E, Petit G, Ritscher S, Lopez-Sublet M, Bapolisi A,
Wallemacq P, Rabbia F, de Timary P, Toennes SW, Persu A. 2022. Drug adherence and
psychological factors in patients with apparently treatment-resistant hypertension: yes but
which ones? The Journal of Clinical Hypertension 24(11):1436-1443 DOI 10.1111/jch.14575.

Ge Y, Takeda Y, Liang P, Xia S, Nealy M, Muranaka Y, Sun S, Okada T. 2022. Improving the
communication skills of medical students—A survey of simulated patient-based learning in
Chinese medical universities. BMC Medical Education 22(1):539
DOI 10.1186/s12909-022-03596-0.

Harris LE, Luft FC, Rudy DW, Tierney WM. 1995. Correlates of health care satisfaction in
inner-city patients with hypertension and chronic renal insufficiency. Social Science & Medicine
41(12):1639-1645 DOI 10.1016/0277-9536(95)00073-g.

Higgins JPT, Thomas J, Chandler J, Cumpston M, Li T, Page MJ, Welch VA (editors). 2024.
Cochrane handbook for systematic reviews of interventions version 6.5 (updated August 2024).
Cochrane. Available at www.training.cochrane.org/handbook.

Hutton B, Salanti G, Caldwell DM, Chaimani A, Schmid CH, Cameron C, Ioannidis JP,
Straus S, Thorlund K, Jansen JP, Mulrow C, Catala-Lopez F, Gotzsche PC, Dickersin K,
Boutron I, Altman DG, Moher D. 2015. The PRISMA extension statement for reporting of
systematic reviews incorporating network meta-analyses of health care interventions: checklist
and explanations. Annals of Internal Medicine 162(11):777-784 DOI 10.7326/M14-2385.

Kressin NR, Long JA, Glickman ME, Bokhour BG, Orner MB, Clark C, Rothendler JA,
Berlowitz DR. 2016. A brief, multifaceted, generic intervention to improve blood pressure
control and reduce disparities had little effect. Ethnicity ¢ Disease 26(1):27-36
DOI 10.18865/ed.26.1.27.

Kressin NR, Wang F, Long J, Bokhour BG, Orner MB, Rothendler J, Clark C, Reddy S,
Kozak W, Kroupa LP, Berlowitz DR. 2007. Hypertensive patients’ race, health beliefs, process
of care, and medication adherence. Journal of General Internal Medicine 22(6):768-774
DOI 10.1007/s11606-007-0165-9.

Lee H, Yano Y, Cho SMJ, Heo JE, Kim DW, Park S, Lloyd-Jones DM, Kim HC. 2021. Adherence
to antihypertensive medication and incident cardiovascular events in young adults with
hypertension. Hypertension 77(4):1341-1349 DOI 10.1161/HYPERTENSIONAHA.120.16784.

Zeng et al. (2024), PeerdJ, DOI 10.7717/peerj.18527 21/24


http://dx.doi.org/10.1016/j.socscimed.2005.02.001
http://dx.doi.org/10.1371/journal.pone.0226398
http://dx.doi.org/10.3389/fnut.2023.1250509
http://dx.doi.org/10.1111/jch.14575
http://dx.doi.org/10.1186/s12909-022-03596-0
http://dx.doi.org/10.1016/0277-9536(95)00073-g
www.training.cochrane.org/handbook
http://dx.doi.org/10.7326/M14-2385
http://dx.doi.org/10.18865/ed.26.1.27
http://dx.doi.org/10.1007/s11606-007-0165-9
http://dx.doi.org/10.1161/HYPERTENSIONAHA.120.16784
http://dx.doi.org/10.7717/peerj.18527
https://peerj.com/

Peer/

Liu T, Zhao X, Huang M, Yang Y, Chen Z, He X, Li X, Jiang W. 2023. Hypertension doctors’
awareness and practice of medication adherence in hypertensive patients: a questionnaire-based
survey. Peer] 11(4):e16384 DOI 10.7717/peerj.16384.

Mago R, Fagiolini A, Weiller E, Weiss C. 2018. Understanding the emotions of patients with
inadequate response to antidepressant treatments: results of an international online survey in
patients with major depressive disorder. BMC Psychiatry 18(1):33
DOI 10.1186/s12888-018-1625-y.

Mahmoudian A, Zamani A, Tavakoli N, Farajzadegan Z, Fathollahi-Dehkordi F. 2017.
Medication adherence in patients with hypertension: does satisfaction with pi doctor-patient
relationship work? Journal of Research in Medical Sciences 22(1):1-6
DOI 10.4103/jrms.JRMS_205_16.

Manze MG, Orner MB, Glickman M, Pbert L, Berlowitz D, Kressin NR. 2015. Brief provider
communication skills training fails to impact patient hypertension outcomes. Patient Education
and Counseling 98(2):191-198 DOI 10.1016/j.pec.2014.10.014.

Martin MY, Kohler C, Kim Y, Kratt P, Schoenberger Y, Litaker MS, Prayor-Patterson HM,
Clarke SJ, Andrews S, Pisu M. 2010. Taking less than prescribed: medication nonadherence
and provider-patient relationships in lower-income, rural minority adults with hypertension.
Journal of Clinical Hypertension 12(9):706-713 DOI 10.1111/j.1751-7176.2010.00321 x.

Morrison T, Foster E, Dougherty J, Barton J. 2022. Shared decision making in rheumatology: a
scoping review. Seminars in Arthritis and Rheumatism 56(5):152041
DOI 10.1016/j.semarthrit.2022.152041.

Naik AD, Kallen MA, Walder A, Street RL. 2008. Improving hypertension control in diabetes
mellitus the effects of collaborative and proactive health communication. Circulation
117(11):1361-1368 DOI 10.1161/CIRCULATIONAHA.107.724005.

NCD Risk Factor Collaboration (NCD-RisC). 2021. Worldwide trends in hypertension
prevalence and progress in treatment and control from 1990 to 2019: a pooled analysis of 1201
population-representative studies with 104 million participants. The Lancet
398(10304):957-980 DOI 10.1016/S0140-6736(21)01330-1.

Qin VM, McPake B, Raban MZ, Cowling TE, Alshamsan R, Chia KS, Smith PC, Atun R, Lee JT.
2020. Rural and urban differences in health system performance among older Chinese adults:
cross-sectional analysis of a national sample. BMC Health Services Research 20(1):372
DOI 10.1186/512913-020-05194-6.

Qureshi NN, Hatcher J, Chaturvedi N, Jafar TH. 2007. Effect of general practitioner education on
adherence to antihypertensive drugs: cluster randomised controlled trial. BMJ (Clinical Research
Ed) 335(7628):1030 DOI 10.1136/bmj.39360.617986.AE.

Schoenthaler A, Chaplin WF, Allegrante JP, Fernandez S, Diaz-Gloster M, Tobin JN,
Ogedegbe G. 2009. Provider communication effects medication adherence in hypertensive
African Americans. Patient Education and Counseling 75(2):185-191
DOI 10.1016/j.pec.2008.09.018.

Schoenthaler A, Knafl GJ, Fiscella K, Ogedegbe G. 2017. Addressing the social needs of
hypertensive patients: the role of patient-provider communication as a predictor of medication
adherence. Circulation: Cardiovascular Quality and Outcomes 10(9):e003659
DOI 10.1161/CIRCOUTCOMES.117.003659.

Schoenthaler AM, Butler M, Chaplin W, Tobin J, Ogedegbe G. 2016. Predictors of changes in
medication adherence in blacks with hypertension: moving beyond cross-sectional data. Annals
of Behavioral Medicine 50(5):642-652 DOI 10.1007/s12160-016-9791-y.

Zeng et al. (2024), PeerdJ, DOI 10.7717/peerj.18527 22/24


http://dx.doi.org/10.7717/peerj.16384
http://dx.doi.org/10.1186/s12888-018-1625-y
http://dx.doi.org/10.4103/jrms.JRMS_205_16
http://dx.doi.org/10.1016/j.pec.2014.10.014
http://dx.doi.org/10.1111/j.1751-7176.2010.00321.x
http://dx.doi.org/10.1016/j.semarthrit.2022.152041
http://dx.doi.org/10.1161/CIRCULATIONAHA.107.724005
http://dx.doi.org/10.1016/S0140-6736(21)01330-1
http://dx.doi.org/10.1186/s12913-020-05194-6
http://dx.doi.org/10.1136/bmj.39360.617986.AE
http://dx.doi.org/10.1016/j.pec.2008.09.018
http://dx.doi.org/10.1161/CIRCOUTCOMES.117.003659
http://dx.doi.org/10.1007/s12160-016-9791-y
http://dx.doi.org/10.7717/peerj.18527
https://peerj.com/

Peer/

Schoenthaler A, Rosenthal DM, Butler M, Jacobowitz L. 2018. Medication adherence
improvement similar for shared decision-making preference or longer patient-provider
relationship. Journal of the American Board of Family Medicine 31(5):752-760
DOI 10.3122/jabfm.2018.05.180009.

Sheleme T, Bekele F, Ayela T. 2020. Clinical presentation of patients infected with coronavirus
disease 19: a systematic review. Infectious Diseases 13:1178633720952076
DOI 10.1177/1178633720952076.

Stang A. 2010. Critical evaluation of the Newcastle-Ottawa scale for the assessment of the quality of
nonrandomized studies in meta-analyses. European Journal of Epidemiology 25(9):603-605
DOI 10.1007/s10654-010-9491-z.

Swiqtoniowska—Lonc N, Polanski J, Tanski W, Jankowska-Polanska B. 2020. Impact of
satisfaction with physician-patient communication on self-care and adherence in patients with
hypertension: cross-sectional study. BMC Health Services Research 20(1):1046
DOI 10.1186/512913-020-05912-0.

Tamblyn R, Abrahamowicz M, Dauphinee D, Wenghofer E, Jacques A, Klass D, Smee S,
Eguale T, Winslade N, Girard N, Bartman I, Buckeridge DL, Hanley JA. 2010. Influence of
physicians’ management and communication ability on patients’ persistence with
antihypertensive medication. Archives of Internal Medicine 170(12):1064-1072
DOI 10.1001/archinternmed.2010.167.

Tan X, He Y, Ning N, Peng J, Wiley J, Fan F, Wang J, Sun M. 2024. Shared decision-making in
the treatment of adolescents diagnosed with depression: a cross-sectional survey of mental
health professionals in China. Journal of Psychiatric and Mental Health Nursing 31(3):340-351
DOI 10.1111/jpm.12990.

Tavakoly Sany SB, Behzhad F, Ferns G, Peyman N. 2020. Communication skills training for
physicians improves health literacy and medical outcomes among patients with hypertension: a
randomized controlled trial. BMC Health Services Research 20(1):60
DOI 10.1186/512913-020-4901-8.

Tinsel I, Buchholz A, Vach W, Siegel A, Diirk T, Buchholz A, Niebling W, Fischer KG. 2013.
Shared decision-making in antihypertensive therapy: a cluster randomised controlled trial. BMC
Family Practice 14(1):135 DOI 10.1186/1471-2296-14-135.

Turner BJ, Hollenbeak C, Weiner MG, Ten Have T, Roberts C. 2009. Barriers to adherence and
hypertension control in a racially diverse representative sample of elderly primary care patients.
Pharmacoepidemiology and Drug Safety 18(8):672-681 DOI 10.1002/pds.1766.

Vilimiki MA, Lantta T, Hipp K, Varpula ], Liu G, Tang Y, Chen W, Hu S, Li X. 2021. Measured
and perceived impacts of evidence-based leadership in nursing: a mixed-methods systematic
review protocol. BMJ Open 11(10):¢055356 DOI 10.1136/bmjopen-2021-055356.

Voogt SJ, Pratt K, Rollet A. 2022. Patient communication: practical strategies for better
interactions. Family Practice Management 29(2):12-16.

Waddell A, Lennox A, Spassova G, Bragge P. 2021. Barriers and facilitators to shared
decision-making in hospitals from policy to practice: a systematic review. Implementation
Science 16(1):74 DOI 10.1186/s13012-021-01142-y.

Wang Y, Li ], Xiang Q, Tang L. 2023. INSR and ISR-1 gene polymorphisms and the susceptibility
of essential hypertension: a meta-analysis. Experimental and Therapeutic Medicine 25(6):251
DOI 10.3892/etm.2023.11950.

Woojung L, Youran N, Hyeonjin K, Song Hee H. 2017. The mediatory role of medication
adherence in improving patients’ medication experience through patient-physician

Zeng et al. (2024), PeerdJ, DOI 10.7717/peerj.18527 23/24


http://dx.doi.org/10.3122/jabfm.2018.05.180009
http://dx.doi.org/10.1177/1178633720952076
http://dx.doi.org/10.1007/s10654-010-9491-z
http://dx.doi.org/10.1186/s12913-020-05912-0
http://dx.doi.org/10.1001/archinternmed.2010.167
http://dx.doi.org/10.1111/jpm.12990
http://dx.doi.org/10.1186/s12913-020-4901-8
http://dx.doi.org/10.1186/1471-2296-14-135
http://dx.doi.org/10.1002/pds.1766
http://dx.doi.org/10.1136/bmjopen-2021-055356
http://dx.doi.org/10.1186/s13012-021-01142-y
http://dx.doi.org/10.3892/etm.2023.11950
http://dx.doi.org/10.7717/peerj.18527
https://peerj.com/

Peer/

communication among older hypertensive patients. Patient Preference ¢ Adherence
11:1119-1126 DOI 10.2147/PPA.S137263.

World Health Organization. 2023. Global report on hypertension: the race against a silent killer.
Geneva, Switzerland: World Health Organization. Available at https://www.who.int/
publications/i/item/9789240081062.

Yin R, Yin L, Li L, Silva-Nash J, Tan J, Pan Z, Zeng ], Yan LL. 2022. Hypertension in China:
burdens, guidelines and policy responses: a state-of-the-art review. Journal of Human
Hypertension 36(2):126-134 DOI 10.1038/s41371-021-00570-z.

Yoshida K, Matsuoka H, Omae T, Fujii J. 1995. Patient-hospital relationship and quality of life in
elderly patients with hypertension. Hypertension Research 18(1):77-83
DOI 10.1291/hypres.18.77.

Zanatta F, Nissanova E, Swigtoniowska-Lonc N, Pierobon A, Callegari G, Olmetti F, Felicetti G,
Karniej P, Polanski J, Giardini A, Jankowska-Polanska B. 2020. Psychosocial predictors of
self-efficacy related to self-reported adherence in older chronic patients dealing with
hypertension: a European study. Patient Prefer Adherence 14:1709-1718
DOI 10.2147/ppa.S258999.

Zhang YM, Liu SS, Sheng XC, Lou JQ, Fu H, Sun XM. 2019. Evaluation of a community-based
hypertension self-management model with general practitioners. International Journal of Health
Planning and Management 34(3):960-974 DOI 10.1002/hpm.2867.

Zhao D. 2021. Epidemiological features of cardiovascular disease in Asia. JACC Asia 1(1):1-13
DOI 10.1016/j.jacasi.2021.04.007.

Zeng et al. (2024), PeerdJ, DOI 10.7717/peerj.18527 24/24


http://dx.doi.org/10.2147/PPA.S137263
https://www.who.int/publications/i/item/9789240081062
https://www.who.int/publications/i/item/9789240081062
http://dx.doi.org/10.1038/s41371-021-00570-z
http://dx.doi.org/10.1291/hypres.18.77
http://dx.doi.org/10.2147/ppa.S258999
http://dx.doi.org/10.1002/hpm.2867
http://dx.doi.org/10.1016/j.jacasi.2021.04.007
http://dx.doi.org/10.7717/peerj.18527
https://peerj.com/

	The impact of doctor-patient communication on medication adherence and blood pressure control in patients with hypertension: a systematic review ...
	Introduction
	Method
	Results
	Discussion
	Conclusion
	flink6
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


