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Abstract 

Background Previous systematic reviews suggest that nurse-led interventions improve short-term blood pressure 
(BP) control for people with hypertension. However, the long-term effects, adverse events, and appropriate target BP 
level are unclear. This study aimed to evaluate the long-term efficacy and safety of nurse-led interventions.

Methods We conducted a systematic review and meta-analysis. We searched the Cochrane Central Register of Con-
trolled Trials, PubMed, and CINAHL, as well as three Japanese article databases, as relevant randomized controlled 
trials from the oldest possible to March 2021. This search was conducted on 17 April 2021. We did an update search 
on 17 October 2023. We included studies on adults aged 18 years or older with hypertension. The treatments of inter-
est were community-based nurse-led BP control interventions in addition to primary physician-provided care as usual. 
The comparator was usual care only. Primary outcomes were long-term achievement of BP control goals and seri-
ous adverse events (range: 27 weeks to 3 years). Secondary outcomes were short-term achievement of BP control 
goals and serious adverse events (range: 4 to 26 weeks), change of systolic and diastolic BP from baseline, medication 
adherence, incidence of hypertensive complications, and total mortality.

Results We included 35 studies. Nurse-led interventions improved long-term BP control (RR 1.10, 95%CI 1.03 to 1.18). 
However, no significant differences were found in the short-term effects of nurse-led intervention compared to usual 
care about BP targets. Little information on serious adverse events was available. There was no difference in mortality 
at both terms between the two groups. Establishing the appropriate target BP from the extant trials was impossible.

Conclusions Nurse-led interventions may be more effective than usual care for achieving BP control at long-term 
follow-up. It is important to continue lifestyle modification for people with hypertension. We must pay atten-
tion to adverse events, and more studies examining appropriate BP targets are needed. Nurse-led care represents 
an important complement to primary physician-led usual care.
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Introduction
Hypertension is an important issue in public health, 
leading to serious health complications [1]. It is a major 
cause of premature death worldwide and one of the 
greatest risk factors for the global burden of disease, 
afflicting 1.28 billion people worldwide [2]. The number 
of people with hypertension is increasing as the world 
population grows and ages.

The American College of Cardiology/American Heart 
Association, European Society of Cardiology/Euro-
pean Society of Hypertension, and Japanese Society of 
Hypertension updated their guidelines recommend-
ing that BP targets for hypertensive patients should be 
lower than the goals formerly set by the conventional 
guidelines, namely as BP targets < 130/80 mmHg [3–5]. 
However, it can be difficult to keep patient BP targets 
lower, and the benefits of such strict BP regulations are 
limited to reduced health complications. The evidence 
is not clear on whether lower BP targets reduce total 
mortality or eschew serious adverse events [6].

Previous reviews have found that allied health pro-
fessional-led interventions can improve BP control for 
patients with hypertension [7, 8]. Patients with hyperten-
sion need to adhere to medications, and importantly, they 
must modify their lifestyle (e.g., sodium restriction, smok-
ing cessation, and alcohol use reduction) [5, 9]. However, 
patients with hypertension have been found to be less 
likely to practice lifestyle modifications [10]. In this con-
text, nurse-led hypertension interventions may be par-
ticularly helpful by including more individualized care, 
enhancing care quality, and improving patient self-control 
due to increased patient contacts, and thus contribute to 
better BP control [11]. Existing systematic reviews have 
not examined adverse events and their results are hard to 
interpret because their control groups include both usual 
care by physicians and no intervention, and they mix out-
comes at both the long and short term [11]. Importantly, 
the appropriate time it takes for patients to present with 
clinically meaningful BP control has not been identified 
in the evidence base. Because behavior change varies by 
patient, nurses and physicians would benefit from identi-
fying reasonable expectations for patient BP control goals.

Therefore, the present study aimed to evaluate both 
the short- and long-term efficacy and safety of nurse-
led interventions to improve BP control for people with 
hypertension. Secondly, the present study explores 
whether adverse events reported in nurse-led interven-
tions could be due to strict BP control targets.

Methods
The present study is a systematic review and meta-
analysis. We conducted a review according to the 
Cochrane Handbook for Systematic Reviews of Inter-
ventions ver. 6.1 [12]. We followed the PRISMA 2020 
guidelines [13, 14]. This study has been registered with 
PROSPERO [CRD42021246085].

Study selection
We included nurse-led BP control interventions in addi-
tion to primary care physician-provided usual care. 
Types of interventions were aimed at improving BP con-
trol as lifestyle modifications. The model of primary care 
settings was defined as the first point of contact in the 
healthcare system [15], “home-based and community-
based care, primary care in long-term care facilities, step-
down units for rehabilitation in local hospitals, dedicated 
emergency care units at comprehensive health centers 
and first level hospitals” [16]. Nurses included any profes-
sionals with relevant state qualifications. There were no 
restrictions in nurses’ place of work, work settings, age, 
or experience. We included usual care only in primary 
care by physicians as the comparators. Therefore, we 
evaluated the added effects of nurse-led interventions to 
usual care.

We included all published and unpublished rand-
omized controlled trials (RCTs). For cross-over stud-
ies, only the first phase was included. We also included 
cluster randomized controlled trials if the intra-cluster 
(or intraclass) correlation coefficient (ICC) could be esti-
mated [17]. Participants included adults aged 18 years or 
over with hypertension according to each author’s use 
of any standardized diagnostic criteria. There were no 
restrictions on the presence or absence of hypertensive 
complications. No restrictions were made in terms of 
sex/gender, ethnicity, or country. We excluded studies of 
pregnant women.

Primary and secondary outcomes
We defined short-term as less than six months (range: 
4 to 26  weeks) and long-term as more than 6  months 
(range: 27 weeks to 3 years) separately. We also used the 
point closest to one year when there were multiple time 
points, such as one or three years. The primary outcomes 
were (1) long-term achievement of BP control goals and 
(2) long-term serious adverse events. BP control goal 
was to keep BP targets or lower. Clinicians would con-
sider long-term BP achievement important. We used the 
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number of serious adverse events as defined and reported 
by the trial authors. The secondary outcomes were (1) 
short-term achievement of BP control goals, (2) short-
term serious adverse events, and all the following both at 
long and short term: (3) change from baseline of systolic 
blood pressure (SBP)/diastolic blood pressure (DBP), (4) 
rate of antihypertensive drugs prescribed, (5) medication 
adherence, (6) incidence of hypertensive complications 
including cardiovascular events and strokes, and (7) total 
mortality.

Search strategies
We searched the Cochrane Central Register of Con-
trolled Trials (CENTRAL) (1946 to 31 March 2021), Pub-
Med (1966 to 31 March 2021), and CINAHL (1982 to 
31 March 2021), as well as the following three Japanese 
article databases: Ichushi-Web (1946 to 31 March 2021), 
Current Index to Japanese Nursing Literature (1987 to 31 
March 2021), and CiNii Articles (1923 to 31 March 2021). 
All searches were conducted on 17 April 2021. We did an 
update search in PubMed (2021 to 30 September 2023) 
and CENTRAL (1 April 2021 to 30 September 2023) on 
17 October 2023. We did not use any language restric-
tions to minimise the language bias [18]. Search strate-
gies for each database are listed in the supplementary 
materials (See Supplemental Table S1). We also checked 
the references of previous studies on this topic. We asked 
original authors to provide the details of ongoing studies, 
conference abstracts, oral sessions, and unpublished data 
if needed.

Pairs of review authors (M.I., H.I., M.S., Y.H., R.T., 
S.K., and N.H.) independently identified the titles and 
abstracts from potentially relevant studies to be retrieved 
in the first stage of screening using Rayyan software [19]. 
We removed duplicates and obviously irrelevant reports. 
Next, we retrieved the full article for potentially rel-
evant reports. The pair of review authors independently 
decided which studies met all eligibility criteria. The 
reviewers discussed any disagreement about inclusions. 
We consulted a third review author (A.T.) of our team if 
we could not resolve disagreements. We also used DeepL 
Translator [20] in the second stage of screening when 
we needed to translate other languages into English. We 
have finally asked the native language users to check the 
articles.

We constructed a data extraction form using Excel 
spreadsheets for this review. The following characteristics 
were extracted from included studies: study name, year of 
publication, study designs, type of setting, country, diag-
nostic criteria used, the group-average demographics, 
details of the intervention, outcome measures, BP goals, 
and sphygmomanometer type (See Tables  1 and 2 for 
details). Pairs of the review authors (M.I., H.I., M.S., Y.H., 

R.T., S.K., and N.H.) independently extracted data from all 
included studies. They also discussed any disagreements 
and noted their decisions. We involved a third review 
author (A.T.) in cases of disagreement.

Data synthesis and analysis
We used risk ratios (RR) and 95% confidence intervals 
(CI) for dichotomous outcome measures and mean dif-
ference (MD) and 95% CI for continuous outcome meas-
ures. We analyzed data with a generic inverse-variance 
approach for meta-analyses using Review Manager 5.4 
software [56]. We used a random-effects model for all 
analyses because we anticipated clinical heterogene-
ity among various interventions by nurses. We used the 
results as reported by the authors abiding by the inten-
tion-to-treat (ITT) principle. We contacted the study 
authors to request missing data. We assumed that patient 
conditions remained unchanged when the relevant infor-
mation was missing.

We analyzed outcomes from cluster randomized trials 
by reducing the size of each trial to its effective sample 
size with ICC. We contacted the original authors when 
ICCs were not reported. We estimated the effective 

Table 1 Summary of study characteristics

Study characteristic (N = 35) Number 
of articles, 
(%)

Type of study

 Individual RCTs 31 (88.6)

 Cluster RCTs 4 (11.4)

Region

 North America 16 (45.6)

 South America 1 (2.9)

 Europe 7 (20.0)

 Asia 10 (28.6)

 Oceania 1 (2.9)

Care Setting

 Primary care clinic 8 (22.8)

 General practices 1 (2.9)

 Community health care centers 11 (31.4)

 Home-based and community-based care setting 5 (14.3)

 Hospital (Department of general internal medicine) 3 (8.6)

 Military medical center 1 (2.9)

 Company 2 (5.7)

 Mixed settings 4 (11.4)

Baseline characteristic

 Hypertensive complications

  Yes 19 (54.2)

  No 1 (2.9)

  Unclear 15 (42.9)
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sample sizes for cluster-randomized trials according 
to the Cochrane Handbook for Systematic Reviews of 
Interventions ver. 6.1 [12]. We borrowed ICCs (0.001) 
from other studies when the ICCs were not provided by 
the original authors [44]. We excluded studies from the 
meta-analysis when there were no events in both arms 
because such studies do not provide any indication of the 
direction or magnitude of the relative treatment effects 
[12]. In addition, we borrowed standard deviations (SDs) 
from similar studies when the SD for the change scores 
or the endpoint scores were missing [57, 58].

Subgroup analysis
We performed the following pre-specified subgroup 
analyses: the target BP goals (< 140/90  mmHg, or 
140/90 mmHg), regions (North America, South America, 
Europe, Asia, Africa, and Oceania), and settings (nurse 
interventions taking place in primary care clinics, district 
hospitals, in the communities, community health care 
centers, companies, nursing homes, and facilities for the 
elderly people, and others).

Sensitivity analysis
We performed the following sensitivity analyses for the 
primary outcome to assess the robustness of our results: 
1) we excluded studies at high risk of bias, 2) we regarded 
the dropouts as achieving BP goals, and 3) we excluded 
studies requiring borrowed ICCs.

Assessment of heterogeneity
We interpreted heterogeneity using the I2 statistic as fol-
lows: 0-40% might not be important, 30-60% may rep-
resent moderate heterogeneity, 50-90% may represent 
substantial heterogeneity, and 75-100% represent consid-
erable heterogeneity [12]. The τ2 indicated the spread of 
true intervention effects and was interpreted in compari-
son with its empirical distribution [59, 60].

Reporting bias assessment
The pairs of review authors (M.I., H.I., M.S., Y.H., 
R.T., and S.K.) independently assessed the risk of bias 
of the included studies using the Risk of Bias Tool 
Ver. 2.0 (RoB 2.0), updated August 22, 2019 [61]. We 
assessed each risk of bias item at each intervention in 
the included studies with the following five domains: 
randomization process, deviations from intended inter-
ventions, missing outcomes, measurement of outcome, 
and selection of reported results. We graded each risk 
of bias as high, low, or some concerns for every domain. 
We also used the RoB 2.0 tool for cluster-randomized 
trials (updated March 18, 2021) if the included stud-
ies were cluster RCTs [61]. We assessed the risk of bias 
with a third review author (A.T.) when we disagreed. 

We assessed reporting biases by visual inspection of 
funnel plots and conducted Egger’s test for continuous 
outcomes with R Version 4.0.5 [62] when we had ten or 
more studies [63].

Results
Study selection
The search yielded 3,002 articles up to September 2023. 
We screened both titles and abstracts of 2,367 records 
after removing duplicates. In the first screening, 1,609 
articles were excluded because of inapplicable titles and 
abstracts. We retrieved 758 full-text papers and included 
108 articles. Finally, 35 studies were identified for the 
final quantitative synthesis in the meta-analysis. We 
discovered three new articles by update search in 2023. 
Figure 1 shows the PRISMA flow chart of the search and 
selection process results.

Table 1 summarizes the characteristics of the included 
studies. Half were conducted in North America. Four 
cluster RCTs were included out of 35 RCTs. Care set-
tings varied, and half of the included studies were 
uncertain about hypertensive complications. Table  2 
summarizes the characteristics of each of the included 
studies. Nurse-led interventions in the included studies 
covered many topics, such as counseling, personal and/
or group education, behavioral management, coaching, 
remote monitoring, and motivational interviews. We 
tabulated which outcomes were available in each study 
(Supplement Table S2).

Primary outcomes
Achievement of BP control goals at long‑term
Results are presented in subgroups for each BP con-
trol goal (Fig.  2). Nurse-led intervention demonstrated 
greater achievement of BP control goals compared to 
usual care alone (RR = 1.10; 95% CI = 1.03, 1.18; p = 0.008; 
9 included studies; 2,744 participants). The I2 was 4%, 
and τ2 was zero in the primary outcome, indicating low 
heterogeneity between the studies.

Included studies set various target BPs. One study [37] 
set below 130/85 mmHg, seven studies [24, 25, 28, 30, 44, 
64, 65] below 140/90 mmHg, and one study [38] below 
DBP 90 mmHg with an unspecified SBP. However, the 
subgroup heterogeneity (P = 0.28, I2 = 22.1%) suggested 
no discernible subgroup differences. The subgroup analy-
ses by region or care settings did not suggest important 
subgroup differences (Figures S3.1 and S3.2).

Serious adverse events at long‑term
There was only one study that mentioned serious adverse 
events, but the details and the numbers were not available 
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[36]. No other serious adverse events were reported in 
any other study.

Secondary outcomes
Achievement of BP control goals at short‑term
There was insufficient evidence to determine the 
effects of nurse-led intervention on BP control goals 
compared to usual care in the short term (RR 1.17; 
95%CI = 1.00,1.37; p = 0.05; 9 studies; 2,063 participants; 
I2 = 64%; τ2 = 0.04; Figure S2.1-b).

Serious adverse events at short‑term
Serious adverse events were not reported in any of the 
included studies.

Average change from baseline of SBP/DBP at long 
and short‑term
The reductions in SBP and DBP were greater in the 
nurse-led intervention group compared to usual care 
at both the long-term (MD of SBP = -2.33 mmHg; 95% 
CI = -3.84, -0.81; p = 0.003; 14 studies; 4,910 participants; 
Figure S2.2-a, and MD of DBP = -1.96 mmHg; 95% CI 
-3.10, -0.83; p = 0.0007; 11 studies; 2,901 participants; 
Figure S2.3-a) and the short-term (MD of SBP = -4.46 
mmHg; 95% CI -6.32, -2.60; p < 0.00001; 25 studies; 
4,331 participants; Figure S2.2-b, and MD of DBP = -3.31 

mmHg, 95% CI = -4.54, -2.09; p < 0.00001; 22 studies; 
2,682 participants; Figure S2.3-b).

Antihypertensive drug prescriptions at long and short term
One study reported long-term effects with about 90% 
of participants prescribed antihypertensive drugs at 
follow-up, compared to about 50% at baseline; however 
this improvement was seen both in the intervention and 
the control arms [38]. Two studies reported short-term 
effects [45, 46]. Participants prescribed antihypertensive 
drugs in the intervention group went from 70 to 96% [45]. 
However, in another study, neither group changed the 
percentage of antihypertensive drug prescriptions [46]. 
We aimed to report post-intervention antihypertensive 
drug prescription data. However, it remains unknown, as 
this information was not provided by any study.

Medication adherence at long and short term
Three studies reported long-term outcomes of medica-
tion adherence [36–38]. No significant differences were 
found in long-term effects of medication adherence 
(RR = 1.04; 95% CI = 0.99, 1.10; p = 0.12; 3 studies; 558 
participants; I2 = 0%; τ2 = 0.00; Figure S2.4). However, 
medication adherence was defined by each author, such 
as self-report [37], pill count [38], and the medication 
possession into pillbox [36].

Fig. 1 PRISMA flow chart
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Three studies reported short-term effects of drug 
adherence [45, 47, 66]. The post-medication adherence 
rate was 80.5% in the intervention group. Meanwhile, it 
was 69.2% in the usual care group [45]. From available 
studies, 95.6% of all participants adhered to their doses 
[47]. Medication adherence was reported with Medica-
tion adherence self-efficacy scale short form (MASES-
SF) [66]. We could not analyze these because of different 
ways of reporting at short-term.

Incidence of hypertensive complications 
including cardiovascular events and strokes at long 
and short term
No study reported the incident rate of hypertensive com-
plications, including cardiovascular events or strokes in 
the included studies. Some participants were diagnosed 
and dropout as diabetic or hypothyroidism [66].

Total mortality at long and short term
There was insufficient evidence to demonstrate the 
impact of the nurse-led intervention on mortality com-
pared to usual care for both the long term (RR = 0.93; 
95% CI = 0.60, 1.43; p = 0.74; 6 studies; 2,174 participants; 
I2 = 0%; τ2 = 0.00; Fig. 3a) and the short term (RR = 0.44; 
95% CI = 0.18, 1.11; p = 0.08; 5 studies; 1,054 participants; 
I2 = 0%; τ2 = 0.00; Fig. 3b).

Sensitivity analyses
There was insignificant evidence to determine the effects 
of the achievement of BP control goals at the long term 
when including only low risk of bias studies (RR = 1.03; 95% 
CI = 0.89, 1.19; p = 0.71; 1 study; 591 participants; I2 = 0%; 
τ2 = 0.00; Figure S4.1). The results of the sensitivity analy-
ses including dropouts were consistent with the primary 
analysis (RR = 1.08; 95% CI = 1.02, 1.14; p = 0.010; 2,833 
participants; I2 = 0%; τ2 = 0.00; Figure S4.2). The results of 

Fig. 2 Forest plot of the achievement of BP control goals at long term (including the numeric data of the achievement of BP goals compared 
with usual care)
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sensitivity analyses excluding borrowed ICCs also were 
consistent with the primary analysis (Figure S4.3). The 
results of sensitivity analyses excluding borrowed ICCs for 
the average change from baseline of SBP and DBP at the 
long-term were consistent with the primary analysis (Fig-
ure S4.4 and Figure S4.5). Results excluding borrowed ICCs 
for total mortality at long and short term were consistent 
with the primary analyses (Figure S4.6-a and Figure S4.6-b).

Risk of bias in studies
Figure  4 shows the risk of bias of the included studies 
for the primary outcome, achievement of BP control 
goals at the long term. The proportion of studies rated 
at low risk of bias for each domain was as follows: 69.2% 
for risk of bias arising from the randomization pro-
cess, 30.8% for bias due to deviations from the intended 
interventions, 46.2% for risk of bias due to missing 

Fig. 3 a Forest plot of total mortality at long term. b Forest plot of total mortality at short term

Fig. 4 Risk of bias graph: review authors’ judgements about each risk of bias item presented as percentages across all included studies 
about the primary outcome
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outcome data, 61.5% for risk of bias in the measurement 
of the outcome, and 46.2% for risk of bias in the selec-
tion of the reported result. Finally, we assessed 23.1% 
of the studies at low overall risk of bias. Only one study 
was at overall low risk of bias [25]. See Figure S1 in the 
Supplemental Figures for the details of the risk of bias 
summary at each intervention in the primary outcome 
of the study.

Reporting biases
The funnel plots are shown in Figures S5.1-a to S5.4-b 
and were visually symmetrical. The result of Egger’s test 
for continuous outcomes did not indicate reporting biases 
(See Table S3.)

Discussion
Comparing nurse-led intervention plus usual physician 
care against usual care only, the present study found that 
(1) the proportion of patients achieving BP control goals 
was greater for nurse-led intervention at long-term, (2) 
the average reduction from baseline of SBP and DBP were 
greater for nurse-led intervention at both the short- and 
long-term, (3) there was insufficient evidence to deter-
mine a difference in mortality between the two methods 
of care, and (4) there were almost no trials reporting on 
serious adverse events.

The present study adds to the extant literature by iden-
tifying the benefits of nurse-led interventions to achieve 
BP control goals at long-term. The primary outcome of 
this study at long-term follow-up demonstrated lower 
heterogeneity in comparison with previous studies [7]. 
This may be due to our inclusion criteria clearly com-
paring nurse-led care plus usual care by physicians with 
usual care only. However, no benefit was found in terms 
of BP control goals at short term. Nurse interventions also 
include changing health risk behaviors for people with 
hypertension using behavioral management programs. 
Nurses need to assess patient stages of change [67], and 
work with them accordingly. Therefore, nursing care can 
take more time to achieve effectiveness, as many patients 
are ambivalent about changing their behaviors. Thus, 
we suggest that importance should be placed on longer-
term targets for achieving BP control goals. In addition, 
the lack of evidence for the impact of nurse-led interven-
tions on total mortality at both the short- and long-term 
follow-ups support similar existing systematic reviews [6].

The present study provides several contributions to 
the literature base. First, a prior review suggested that 
BP should be lowered slowly to reach the target BP 
over a few months [5], but did not specify how long this 
should take. We determined the evidence distinguish-
ing between the short and long term. It is reasonable to 

expect meaningful intervention effects of nurse-led inter-
ventions to begin around seven months, as lifestyle modi-
fication and improving adherence takes time. Second, 
not only did we investigate efficacy but also the safety 
associated with the primary outcome. Previous reviews 
did not investigate adverse events [7, 11]. We explored 
serious adverse events, including death. However, we 
did not find sufficient evidence because adverse events 
were poorly reported in the included RCTs. Therefore, 
we suggest better safety outcome reporting for nurse-led 
intervention studies. We may need a guideline to col-
lect and report safety outcomes in such RCTs. Finally, 
we expanded our search beyond English, while previous 
reviews were limited to only English. Thus, we were able 
to include two additional articles in Japanese.

Our study has some limitations. First, the statistical 
power was low because we divided the durations into 
short- and long-term outcomes. Thus, the number of stud-
ies in each analysis was smaller in comparison with the 
previous meta-analysis which did not distinguish between 
the durations [11]. However, the number of included stud-
ies was more than in the previous review [11]. We also 
found similar results for the effects of nurse-led inter-
vention as the previous meta-analysis [11]. We highlight 
that the purpose of our study was originally to conduct 
meta-analyses by duration. We believe that distinguishing 
between durations is clinically meaningful. Second, there 
were some studies we were unsure if we should include 
because the primary care settings were different among 
countries. For example, some people see secondary or 
tertiary hospitals as the first step in Japan. We contacted 
the original authors in various countries but had to make 
our own decision among multiple reviewers when inquir-
ies were not addressed. We could not divide the settings 
clearly for some studies. These may not have been proper 
primary care settings, but were included. Third, the types 
of nurse-led intervention are diverse, and it is difficult to 
distinguish from which intervention draws which effect. 
There were many kinds of care, and we included all nurse-
led interventions. We could not distinguish between 
these care delivery methods, as they may include multi-
ple elements, complex combination, and comprehensive 
approaches, such as medication management, diets, and 
weight control. Yet, the heterogeneity between the studies 
was low. Fourth, there are many factors that affect achieve-
ment of BP goal levels that include not only the BP target, 
but also the starting BP level and duration of hypertension. 
Our eligibility was based to the BP targets by the original 
authors. Therefore, in some cases there were no baseline 
BP levels reported and/or no reports of hypertension dura-
tion. Thus, nurse researchers may require paying attention 
to interpret our findings and need further investigations. 
Fifth, different measurements were used between studies. 
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Those different criteria or measurements may have major 
impact on the results of BP control, the reduction in SBP/
DBP, medication adherence and drug prescriptions. More 
evidence is required and we recommend future studies to 
report on these outcomes. Sixth, our results may not gen-
eralize to all countries and healthcare systems. Most stud-
ies included were from the USA, but nursing care varies 
between countries. For example, nurses in some coun-
tries cannot prescribe medications. Thus, external valid-
ity should be interpreted within the practices of individual 
countries. Finally, we used DeepL Translator to translate 
other languages into English at the phase of screening. 
DeepL appears reasonably accurate for technical papers, 
as, for example, it has been reported that the machine 
translation for a medical article from Japanese to English 
using DeepL Translator had “the mean ± SDs of the match 
rate for the entire article: 94.0 ± 2.9%” [68]. To assure accu-
racy, however, we eventually asked the native language 
users to check the articles.

Conclusion
Usual physician care plus nurse-led intervention may 
be more effective for the achievement of long-term BP 
control goals compared to usual care alone. The current 
research base in nurse-led interventions for BP control 
lacks important reporting of adverse events, limiting the 
clinical interpretation. Additionally, more studies exam-
ining different BP targets are needed to improve the cur-
rent understanding of the effects. To achieve BP control, 
nurse-led care is an important complement to usual phy-
sician care in primary care settings.
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