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Abstract
Background: Blood pressure lowering treatments can help prevent cardiovascular disease. However, little is known about the
possibility of home visiting programs for hypertension. This study aims to evaluate the effectiveness of home visiting programs on
hypertensive patients.

Methods: We systematically reviewed the medical literature and performed a meta-analysis. Five electronic databases were
systematically searched from their inception to September 2019. Two reviewers independently assessed the risk of bias of the
studies included in the review using tools developed by the Cochrane Collaboration. The meta-analysis was performed using Review
Manager software (version 5.3).

Results: Thirteen RCTs with 2674 participants were identified. The home visiting program demonstrated a greater reduction in
systolic blood pressure (MD =�5.63, 95% confidence interval (CI):�8.32 to�2.94), diastolic blood pressure (MD =�4.14, 95%CI:
�6.72 to �1.56) and waist circumference (MD = �2.61, 95% CI: �3.5, �1.72) during a 6month intervention. However, there were
no significant differences between the groups in terms of body mass index, weight, or blood lipids.

Conclusion:Home visiting programswere associated with improved BP control and reduced blood pressure, which indicate that it
might be an effective method for management of hypertension.

Abbreviations: ACC= American College of Cardiology, AHA= American Heart Association, BMI = bodymass index, BP= blood
pressure, CHEP = Canadian Hypertension Education Program, CI = confidence interval, coef = coefficient, DBP = diastolic blood
pressure, ESC/ESH = European Society of Cardiology/European Society of Hypertension, FCHVs = Female community health
volunteers, HDL = high density lipoprotein, LDL = low density lipoprotein, MD = mean differences, PRISMA = Preferred Reporting
Items for Systematic Reviews and Meta-Analyses, RCTs = randomized controlled trials, SBP = systolic blood pressure, SD =
standard deviation, SHEP = Hypertension in the Elderly Program, SYST-EUR = Systolic Hypertension in Europe.
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1. Introduction

Hypertension is a public health challenge worldwide that
contributes to societal burdens and whose global prevalence
is ∼31.9%.[1] High blood pressure (BP) is the most common
attributable risk factor to cardiovascular disease, cerebrovascular
disease, death and disability, with ∼9.4 million deaths each year
and >1 billion affected individuals.[2,3] According to the
guidelines of the American College of Cardiology (ACC)/
American Heart Association (AHA), hypertension is now defined
as systolic blood pressure (SBP)≥ 130mmHg or a diastolic blood
pressure (DBP) ≥ 80mmHg.[4] The adoption of the 2017ACC/
AHA guidelines will therefore result in a substantial increase in
both prevalence and the number of hypertension patients.
However, the control of hypertension is far from satisfacto-

ry.[5] It was reported that although 53.7% of hypertension
patients were recommended to take antihypertensive medica-
tions, the current treatment rate is only 16.8%.[6] Untreated
hypertension results in a progressive increase in blood pressure.
Because of the high prevalence and low control rate,[7] the
management and control of hypertension is becoming a public
health problem worldwide. However, the most effective
approach to reducing blood pressure remains controversial.[8,9]

The ACC/AHA has indicated that follow-up is an important
component of BP management in hypertensive patients.[4] As the
European Society of Cardiology/European Society of Hyperten-
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sion (ESC/ESH) has stated, it is necessary to revisit the patient
after the initiation of antihypertensive drug therapy.[10] Further-
more, home visiting is a concrete strategy of follow-up that has
been utilized in many clinical paradigms, such as for preterm
infants, young children, postnatal and perinatal advice, smoking,
and diabetes.[11–14] It is considered an economical and effective
method for preventing and controlling chronic diseases, provid-
ing benefits for patients, their families and society in general, in
addition to improving the quality of life among older patients
with chronic diseases.[15,16] Because home visiting is a compre-
hensive term, in this review, we have defined it as: the utilization of
individuals or teams of health professionals, which may include
nurses, primary care providers, pharmacists, andbehavioral health
specialists with the aim of improving health and social outcomes,
conducting the visit at the patients’ home.[17] So far, many studies
have shown that home visiting can improve the clinical outcomes
ofhypertensiveandmanage thehypertensive effectively, but robust
evidence from home visiting for hypertension is sparse and
contested.[13,18–21] As far as we have known, this is the first meta-
analysis which is to synthesis the effectiveness of home visiting on
hypertensive. Therefore, the study uses the methods of systematic
review and meta-analysis to evaluate the effectiveness of home
visiting for hypertension management, and to provide theoretical
basis for the continuation of nursing methods for patients with
hypertension.
2. Methods and analysis

2.1. Search strategy

Six electronic databases (PubMed, EMBASE, Cochrane Library,
Web of Science, CINAHL, and the Chinese BioMedical
Literature Database) were searched for articles that evaluated
blood pressure and home visits, that had been published from
database inception to September 2019. We also checked the
reference lists of relevant articles for additional studies, utilizing
backward, and forward searching for relevant articles. Only
randomized controlled trials were included in this review. The
search strategy used for PubMed is provided in Appendix 1,
http://links.lww.com/MD/F805, which used a combination of
MeSH and free text terms. The search ensured that MeSH terms
were exploded. Free text terms were searched in the title, abstract,
summary, heading, or keywords. The search strategy was
adjusted as appropriate for each database searched.
2.2. Eligible criteria

Studies meeting the following criteria were included:
1.
 evaluation of adult patients (≥ 8years old) with hypertension
(regardless of treatment status) without complications;
2.
 the intervention evaluated was a home visit program,
conducted at the patients’ home with no limitations as to
who conducted the visit (nurse, primary care provider,
pharmacist or behavioral health specialist);
3.
 usual care employed health education leaflets or pamphlets
regarding hypertension;
4.
 the primary outcome measures were change in SBP and DBP.

5.
 Secondary outcome measures were changes in body mass

index (BMI), waist circumference, weight, and blood lipids;

6.
 study design was an RCT (regardless of blinding status); and

7.
 publication full text was published in English or Chinese.
2

2.3. Study selection

Two reviewers independently scanned eligibility by reading the
abstract of each study identified by the search. These reviewers
independently eliminated studies that clearly did not satisfy
eligibility criteria and obtained full copies of all remaining
studies. The same two reviewers read the studies independently to
identify those that were eligible. In the event of disagreement, a
third reviewer adjudicated. We did not anonymize studies before
assessment and followed a Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) statement
to report our manuscript.[22]

2.4. Data extraction and quality appraisal

Two reviewers independently extracted data of interest using a
standard electronic formwhich were checked for agreement prior
to data analysis. Disagreements regarding data extraction were
resolved through discussion. The extracted data included patient
and study characteristics, including sample size, treatment
comparisons, baseline blood pressure, final blood pressure,
andmean blood pressure reduction. If not reported, we contacted
the corresponding author to obtain data about baseline blood
pressure through use of individually tailored data request forms.
The two reviewers independently evaluated the risk of bias

using the Cochrane Collaboration tool,[23] which evaluated
random sequence generation, allocation concealment, blinding,
incomplete outcome data, selective reporting, and other sources
of bias.[24,25] Each study was assessed as either “low risk of bias,”
“high risk of bias,” or “unclear risk of bias” for each item based
on study reporting and/or additional information provided by the
study authors (Fig. 2).

2.5. Data analysis

Heterogeneity was independently assessed through visual inspec-
tion of forest plots and on the basis of quantitative results of both a
x2 test of heterogeneity and the I2 statistic. Changes in blood
pressurewere calculated based on the differences between pre- and
post-intervention blood pressure using the Cochrane Collabora-
tion tool. When quantitative synthesis (i.e., meta-analysis) was
feasible, a random-effects model was utilized to analyze dichoto-
mous outcomes with odds ratios, continuous outcomes with mean
differences (MD).Where sufficient datawere available, a subgroup
analysis was undertaken to examine potential sources of
heterogeneity based on the duration of intervention. Review
Manager software (version 5.3) was used for pooling related data.
A narrative synthesis of studies was presented for parameters for
which the required data were unavailable for meta-analysis. All P
values were calculated from two tailed tests of statistical
significance with a type I error rate of .05.

2.6. Ethical approval

This systematic review does not require ethical assessment
because only indirect literature will be included and evaluated.
3. Results

3.1. Literature selection

The literature search identified 1506 studies, of which 280 were
duplicates. A further 997 studies were excluded after the initial

http://links.lww.com/MD/F805


Studies identified from literature search (n=1506) 

 CINAHL n=105

    Web of science n=220

    EMBASE n=368

    Cochrane Library n=305

Appropriate studies to be included (n=155) 

Studies excluded based on title and 
abstract review (n=997) 

Studies after duplicates removed (n=1226) 

Studies included in the final review (n=13) 

No RCT (n=18) 
No intervention (n=56) 
Double or serial publications (n=4) 
No information on outcomes (n = 5) 
No diseases (n=59) 

Figure 1. Process of study identification and selection.
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screening of titles and abstracts. The full-text of the remaining
155 studies were further reviewed, of which 13 were considered
eligible for this review (Fig. 1).

3.2. 3.2 Study characteristics and risks of bias

Table 1 summarizes themain characteristics of the selected RCTs,
which included the authors, publication date, study location,
sample size, mean age, sex distribution, implementor, and study
duration. Thirteen studies with 2674 patients (of which 1432
received home visits and 1242 received usual care) were included.
These studies were performed in China (4 studies), Turkey (1
study), Mexico (1 study), Thailand (1 study), Nepal (1 study),
Iran (1 study), Canada (1 study), Brazil (1 study), India (1 study),
and the United States (1 study). The duration of intervention
ranged from 8weeks to 12months.
3

Figure 2 displays the risks of bias for the studies included in the
review. Random sequence generation was adequate in 12/13
studies and allocation concealment in 5/13 studies. However, the
blinding of participants was not possible in themajority of studies
due to the nature of the intervention, in addition to blinding of the
outcomes. Overall, incomplete outcome data were reported in
every study, but selective reporting was so poor that only 3
studies reported this item.

3.3. Meta-analysis
3.3.1. Blood pressure. Systolic and DBP were reported in 13
trials (2674 participants randomised). The pooling of data across
studies of varying duration was limited by the noticeable
statistical heterogeneity between studies. Consequently the
results are presented through subgroup analyses of duration of
studies. In a pre-specified subgroup analysis, the pooled

http://www.md-journal.com
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Figure 2. Risk of bias assessment results.
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intervention effect estimate tended to be more pronounced
among the 6months groups (MD=�5.63, 95% CI: �8.32 to
�2.94, 9 trials, 1997 participants, I2=88%) rather than those of
12months (MD=�4.75, 95% CI: �6.96 to �2.54, 2 trials, 912
participants, I2=0) in favor of home visits (Fig. 3). However, 3
month intervention was not statistically significantly different
between home visit and usual care. Similarly, the pooled effect
showed a statistically significant reduction in DBP in 6month
intervention (MD=�4.14mmHg, 95% CI: �6.72 to �0.56,
1997 participants, I2=88%) and 12months (MD=�2.33, 95%
CI: �3.8 to �0.85, I2=0) in favor of home visit interventions
(Fig. 4). We found a subgroup effect of SBP among 3, 6, and 12-
months follow up (P= .01), but no significant difference between
6 and 12-months follow up. We failed to explore the subgroup
effect for DBP among different durations of follow up (P= .10).

3.3.2. BMI. Five trials reported BMI (395 patients).[26–30] There
was no statistically significant difference between intervention
5

and control group in mean change from baseline BMI (MD=�
0.49 95% CI: �1.10 to 0.13, 395 participants), although there
was a trend suggesting that home visit programs could decrease
the BMI of the participants. The I2 statistic (0%) showed no
heterogeneity among the five trials (Fig. 5).

3.3.3. Other outcomes. Three trials reported waist circumfer-
ence as an individual outcome.[26,28,29] There was a statistically
significant difference between intervention and control in mean
change from baseline waist circumference (MD=�2.61cm, 95%
CI: �3.5 to �1.72, 195 participants). Two trials reported
weight[29,31] although there was no statistically significant
difference between the intervention and control groups in mean
change from baseline weight (MD=�1.02kg, 95% CI: �2.89 to
0.85). One trial reported on blood lipids,[32] but no statistically
significant difference was observed between intervention and
control in mean change from baseline high density lipoprotein
(HDL) (MD=�5.7, 95% CI: �13.3 to 1.9), low density
lipoprotein (LDL) (MD=�6.4, 95% CI: �36.2 to 23.4) and
total cholesterol (MD=�1.7, 95% CI: �39.6 to 36.2) (Table 2).
3.4. Meta-regression

Meta regression analysis showed that age and gender had no
significant change on blood pressure (Table 3).
4. Discussion

4.1. Principal findings of this review

This review identified thirteen trials of home visit programs for
the management of hypertension patients. Given the significant
burden of hypertension, and the increasing prevalence of related
risk factors, it is important to focus on the prevention and control
of the condition.[5,33] The findings of the present meta-analysis
suggest that home visit programs are more effective at reducing
SBP, DBP, and waist circumference. However, there was no
evidence that they affect BMI, weight, or blood lipids (LDL,
HDL, or total cholesterol). The main theoretical mechanism why
home visiting can manage the hypertensive patients are as
follows: first, in the process of home visiting, the medical staff or
health care manager could discuss the common problems,
difficulties and obstacles with the patient of hypertension, and
help different patients to seek personalized solutions; Secondly,
studies have shown that home visiting can improve the family
functions of patients with hypertension and give full play to the
role of the family support system, while family blood pressure
monitoring and family support can improve patients’ drug
compliance behavior.[34] However, changes in BMI, bodyweight,
and blood index require a long-term process, which may be the
main theoretical basis for this study to obtain the results.

4.1.1. Blood pressure. This body of evidence supports the role
of home visit programs as a central feature of individual and
population health promotion strategies for patients with
hypertension. This was consistent with those described in other
studies that evaluated similar strategies to improve blood
pressure control. For example, a smartphone app[35] decrease
mean blood pressure by 2.5mmHg, and nurse-managed
protocols[36] could make systolic and DBP decrease by 3.68
and 1.56mmHg. The differences found in this trial were smaller
than those of the team-based care interventions for hyperten-
sion,[37] but greater than trials using nurse-managed protocols
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Figure 3. Change in systolic blood pressure with home visit compare with usual care.

Figure 4. Change in diastolic blood pressure with home visit compare with usual care.
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Figure 5. Change in BMI with home visit compare with usual care.
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and telecare.[36,38] Although the absolute differences in blood
pressure appear small, they are significant. For example, the
benefits of reduction in cardiovascular endpoints in the Systolic
Hypertension in Europe (SYST-EUR) study and coronary events
in the Systolic Hypertension in the Elderly Program (SHEP) study
were both achieved following a reduction in SBP of <10mm
Hg.[39,40] Furthermore, a recent meta-analysis revealed that
blood pressure reduction treatment significantly reduced the risk
of cardiovascular disease and death, a 10mmHg reduction in SBP
reducing the risks of major cardiovascular disease events (–20%),
coronary heart disease (–17%), stroke (–27%), heart failure (–
28%), and all causes of mortality (–13%).[41] This highlights the
clinical significance of even small changes in resting blood
pressure. However, this study indicates that home visit programs
for 6months are more favorable than 12months for lowering
blood pressure. This may in part be due to a sample size effect, as
only two trials reported the reduction of systolic andDBP over 12
months, resulting in the studies being too underpowered to
demonstrate differences in outcomes. This small trial lacked
statistical power and so it was not possible to draw a reliable
conclusion.[42]

4.1.2. BMI, body weight, and waist circumference. Although
this meta-analysis indicated that home visit programs have a
significant effect on blood pressure reduction, the analysis found
the evidence less clear toward BMI and body weight compared to
usual care, a result which is similar to previous meta-
analyses,[36,43] but dissimilar to other research.[19] Obesity is a
major influence on the development of hypertension.[44,45] BMI is
a strong predictor of overall mortality both above and below the
apparent optimum of about 22.5 to 25kg/m2.[46,47] The results
suggest that home visit programs have no significant effect on
BMI or body weight, possibly because the duration of the
intervention was too brief to achieve a substantial impact. In
Table 2

Summary of meta-analyses of studies using home visit to manage d

Outcome measure Trails
Sample size

(Intervention/Control)
Mea
of ef

Waist circumference, cm 3 195 (99/96) M
Weight,Kg 2 711 (359/352) M
High density Lipoprotein, mg/dL 1 28 (14/14) M
Low density Lipoprotein, mg/dL 1 28 (14/14) M
Total cholesterol, mg/dL 1 28 (14/14) M

CI= confidence intervals; I2= I-squared, MD=mean difference, NA=not applicable.
∗
P< .05.
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addition, weight and BMI were reported in only 2 to 3
studies,[44,47,48] which might not be great enough to observe
any actual benefit. Waist circumference, which may be the best
single indicator of other individual and multiple cardiovascular
risk factors,[49] demonstrated a significant treatment effect. A
previous studies demonstrated that a 1cm increase in waist
circumference was associated with a 2% increase in the relative
risk of a cardiovascular disease event.[50] That means even a small
decrease in waist circumference brought about by home visiting
may have substantial public health benefits.

4.1.3. Blood lipids. The meta-analysis demonstrated that home
visit programs have no significant effect on blood lipids. The
results are not in agreement with those of most other studies
evaluating the efficacy of nurse-led interventions on lipid
profile.[43,48,51] Only 1 of the 13 studies reported LDL, HDL,
and total cholesterol.[40] The strength of evidence was judged,
therefore, to be insufficient to determine the effect of home visit
programs on blood lipids related to hypertension. A small sample
size may result in larger bias due to variations among the
participants or in some conditions, contribute to a positive result
when the observed effect is much larger than the true difference.
Therefore, future studies should be planned with a longer
duration to improve the likelihood of detecting change and
assessing long-term sustainability of blood pressure reductions.
4.2. Strengths, limitations, and future research

This study hasmany strengths, including a comprehensive search,
careful quality assessment and methods that provide rigorous
quantitative synthesis. However, this study, as does the literature,
has limitations.[52] First, it is not possible to perform deep
analysis on some important outcomes because the original
research was not reported. There are large differences in the
iabetes.

Heterogeneity

sure
fects

Intervention effect
size (95%CI)

P-value
of effect I2 (%) P

D �2.61 [�3.5, �1.72]
∗

0.001 0 .94
D �1.02 [�2.89, 0.85] 0.28 0 .89
D �5.7 [�13.3, 1.9] 0.14 N/A N/A
D �6.4 [�36.2, 23.4] 0.67 N/A N/A
D �1.7 [�39.6, 36.2] 0.93 N/A N/A
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Table 3

The result of meta-regression.

Coef P 95% CI

Age 0.01199 .572 (�0.03376, 0.05773)
Sex �0.47229 .679 (�2.93989, 1.99530)

CI= confidence Interval, Coef= coefficient.
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duration and frequency of interventions. For example, studies
had limited descriptions of intervention intensity, intervention
frequency, intervention supervision or their level of education,
training, or other performance measures, and rarely reported
were treatment adherence, lifestyle index and so on. Secondly, we
restricted our research to articles in English and Chinese, which
may have excluded some potential data published in other
languages.[53] Finally, there is a paucity of randomised controlled
trials studying the effects of home visit programs for hypertension
management over the long-term.
Recent studies of home visit programs and hypertension

focused on blood pressure control, BMI, weight, and blood lipids.
Other important outcome indicators were ignored, such as cost
effectiveness, self-care adherence, patient satisfaction, intensity of
blood pressure lowering medication, physical activity or lifestyle
changes. Therefore, the results of the present meta-analysis
highlighted three important topics for future research. First, it
will be important to evaluate the cost effectiveness of home visit
programs, with a more complete cost analysis possibly required.
Secondly, high-quality multicenter RCTs are needed to examine
the specific outcomes of home visit programs.[54] Thirdly, further
research is also required to identify which form, intensity,
duration and frequency of home visit programs are most effective
in caring for hypertension patients, which modes of home visit
and which settings are key for an effective home visit program.
Therefore, we need more than evidence of effectiveness as a basis
for formulating recommendations for how governments should
provide services.[55,56]
5. Conclusions

The findings of the present meta-analysis suggested that home
visiting might be more effective at improving the patient with
hypertension. The present systematic review provided some
important findings. First, lowering blood pressure levels should
therefore be routinely considered for the prevention of
cardiovascular disease. Home visiting is an effective method to
manager hypertension, especially SBP and DBP. Second, there is a
scarcity of high-quality evidence regarding the effects of home
visiting on hypertensive management. Therefore, additional
studies are required to provide a greater body of evidence
regarding the extent to which the duration and frequency of
intervention plays a major role in home visiting. This systematic
review can serve as a guide to researchers and practitioners
interested in understanding and/or developing home visit
programs in the hypertension domain.
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