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Abstract
Aims and objectives: To evaluate the effectiveness of a Family Nurse Practitioner 
(FNP)-led programme on the degree of adherence of current recommendations on 
home blood pressure self-measurement (HBPM) as compared to routine care and 
management.
Background: HBPM plays an important role for monitoring hypertensive patients; 
however, patients’ adherence to current guidelines is unsatisfactory. A nurse-led train-
ing programme in the community setting could be an effective strategy to achieve 
high level of patients’ adherence to recommendations.
Design: A multicentre randomised controlled trial was carried out from September 
2016 to September 2017.
Methods: In total, 170 patients were randomly allocated into the intervention group 
(n = 83) and the usual care (n = 87). All participants received usual care (written and 
verbal information on HBPM recommendations); subjects in the intervention group 
also received 1-hour training session on how to correctly self-measure BP. Clinical trial 
registration was done (ClinicalTrials.gov.: NCT04681703). The CONSORT checklist 
for randomised controlled trials was used in this study.
Results: At baseline, the level of adherence to the recommendation was similar in 
the two groups (p < .05). After 1 month, the adherence significantly increased in the 
intervention group, where patients were more likely to measure BP at the same hour 
and from the same arm, in a quiet environment, with the back and uncovered arm 
supported and the legs uncrossed; recording BP more than once in each measure-
ment session; keeping a diary of blood pressure measurements; use of the appropriate 
cuff and proper placement of the cuff; and resting for >5 min before performing the 
measurement (all p < .05).
Conclusions: The FNP-led programme is effective in improving patients’ adherence to 
guidelines on the correct technique to self-measure BP at home.
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1  |  INTRODUC TION

The diagnosis and control of hypertension depend on accurate 
measurements of blood pressure (BP), which is traditionally done 
by healthcare workers in different ambulatory care settings, in-
cluding general practice clinics (Al-Gelban et al., 2011; Baguet, 
2012). An important consideration in the diagnosis of hyperten-
sion is distinguishing true hypertension from “white coat syn-
drome,” defined as the occurrence and persistence of BP values 
higher than normal (“hypertensive”) when measured in the medi-
cal environment and in the presence of a physician (the so-called 
office blood pressure), but within the normal range during daily 
life (Verdecchia et al., 2001), as it can lead to over-diagnosis and 
unnecessary treatment. Accordingly, alternative approaches to 
measuring BP, such as ambulatory BP monitoring or home blood 
pressure self-measurement (HBPM), are gaining increasing accept-
ance in the diagnosis of hypertension and the monitoring of hyper-
tensive patients (Helvaci & Seyhanli, 2006; Stephan et al., 2015; 
Wagner, 2017). With the new technologies that have recently 
become widely available, such as automatic and semi-automatic 
devices, the self-measurement of BP by patients at home has be-
come commonplace (McManus et al., 2014). Furthermore, current 
guidelines recommend HBPM to improve patient adherence with 
treatments and care plans (Mancia et al., 2013; Williams et al., 
2018) but also to reduce medical costs and the number of vis-
its to ambulatory care centres (Celis et al., 2005; Staessen et al., 
2003). HBPM has been shown to contribute to hypertension man-
agement and control (Manzoli et al., 2013; Obara et al., 2013) by 
avoiding an under- or over-estimation of BP levels and therefore 
potentially inappropriate drug prescriptions by physicians (Al-
Gelban et al., 2011; Manzoli et al., 2012). Moreover, out-of-office 
HBPM empowers patients to play a pivotal role in managing their 
own health, in turn increasing patient engagement in BP manage-
ment (Liyanage-Don et al., 2019).

2  |  BACKGROUND

To achieve accurate BP measurements at home, existing guide-
lines must be closely followed, in order to perform accurate BP 
self-measurement, to choose the correct device and to be aware 
of the factors that could potentially influence BP (Mancia et al., 
2013; Parati et al., 2008; Wagner et al., 2012; Williams et al., 2018). 
However, previous studies have shown that patients’ adherence to-
wards hypertensive guidelines is in most cases unsatisfactory (Celis 
et al., 2005; Flacco et al., 2015; Wagner et al., 2012, 2013, 2014) that 
could result in a higher risk of invalid BP readings and therefore inac-
curate diagnosis and management (Liyanage-Don et al., 2019). Also, 
the use of inaccurate devices has resulted in the misdiagnosis and 
poor management of hypertension, which remains a largely unre-
solved public health problem (Stergiou et al., 2020). By contrast, the 
quality of HBPM was found to be higher in patients who received 
some form of training in BP measurement from healthcare profes-
sionals than in patients who did not receive training (Flacco et al., 
2015).

Although self-estimation of BP may be prone to error, this risk 
can be minimised through simple guideline-recommended ap-
proaches, through collaborative and proactive partnership among 
the patient, provider and health system, as suggested by the Chronic 
Care Model (Carey et al., 2018; Whelton et al., 2018). In this regard, 
a recent randomised controlled trial on the effectiveness of a nurse-
led hypertension management model, demonstrated how home vis-
its, telephone follow-ups and referrals conducted by a trained nurse, 
were effective in enhancing individuals’ healthy lifestyle, satisfac-
tion and maintaining normal BP readings, in a sample of 134 hyper-
tensive patients with uncontrolled BP, in the intervention group than 
those in the control group (Zhu et al., 2018). Another study proved 
the efficacy of a nurse-led email reminder programme specifically 
tailored on the importance of patients to adhere to healthy lifestyles 
based upon current guidelines, showing a significant improvement 

Relevance to clinical practice: This programme may be added to the existing interven-
tions in the community setting or considered into specifically nurse-led hypertension 
management models.
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What does this paper contribute to the wider global clinical community?

•	 The targeted nurse-led training programme for home blood pressure (BP) self-measurement 
could be a suitable strategy to develop patient's empowerment and skills.

•	 The results of this randomised controlled trial could serve as a feasible nursing practice for 
the management of hypertensive patients in community settings.

•	 Our findings highlight that the nurse-led training programme for home BP self-measurement, 
as an educational intervention, improve patients’ adherence to guidelines.



    |  3SIMONETTI et al.

in both lifestyle habits and cardiovascular disease risk factors among 
hypertensive adults (Cicolini et al., 2014). This evidence confirmed 
the role of nurses as healthcare providers in primary care, their abil-
ity to manage clinical pathways and effectiveness in improving the 
outcomes for hypertensive patients (Khelehr et al., 2009).

However, although many authors suggested how introducing 
specialist nurse/consultant led hypertension clinics may lead to a 
control in BP (Dean et al., 2014), to our current knowledge, empirical 
evidence-based studies on the pivotal role of nurses in improving pa-
tients’ adherence to HBPM recommendations, and related accuracy 
on BP self-measurement, are lacking.

In the current scenario, it would be interesting to explore the role 
of the Family Nurse Practitioners (FNPs), because of their patient/
family-centred, holistic approach to care and competences focussed 
on providing the full spectrum of healthcare services to include 
health promotion, disease prevention, health protection, anticipa-
tory guidance, and counselling (Webber & Serowoky, 2017).

Among healthcare workers, the FNP seems to be the most ap-
propriate professional to answer to educational needs of patients, 
who generally choose the professional on the basis of a relation-
ship of trust that is an intangible asset of nursing and represents a 
nursing-related quality outcome, that could positively affect health 
outcomes (Rutherford, 2014).

We hypothesised that a specific educational intervention con-
ducted by the FNP that, like the general practitioner (GP), has a direct 
relationship with clients (in this case hypertensive patients) could re-
sult in higher patients’ adherence to HBPM recommendations.

3  |  METHODS

3.1  |  Objective

The aim of this study was to evaluate the effectiveness of a family 
nurse (FNP)-led home BP management on the degree of patient's 
adherence to current recommendations on HBPM based on a com-
parison with routine care and management.

3.2  |  Study design, participants, recruitment and 
randomisation

A single-blind, multicentre, randomised controlled trial was carried 
out from September 2016 to September 2017. Only patients were 
blinded to treatment, while the FNP who was responsible to manage 
the intervention and undertook all measurements was aware of the 
study allocation.

We included all adult (18–85 years) patients with a medical diag-
nosis of hypertension who visited one of two family practice offices 
located in Chieti or Pescara (two major Italian cities of the Abruzzo 
region). Other inclusion criteria were patients recommended by their 
GP or a specialist for HBPM, able to speak and read Italian, having an 
active phone number, and able to provide written informed consent. 

Exclusion criteria were mental illness, cognitive impairments, defi-
cit of communication, co-morbidities in contradiction with the pro-
grammed intervention, pregnancy or institutionalisation (e.g. in a 
nursing home). After enrolment, the patients were randomised and 
assigned into control and intervention groups based on a randomis-
ation list prepared with NCSS PASS 11 software. The randomisation 
process was managed by the statistical unit of our hospital, and all 
investigators were blinded to the group assignments.

The randomised trial met the Consolidated Standards of 
Reporting Trials (CONSORT) guidelines (Schulz et al., 2010) (see File 
S1).

3.3  |  Usual Care

Participants in both groups were guided by two teams made up of 
a GP and a FNP associated with the respective family practice of-
fices (Chieti and Pescara). Each patient received usual care and was 
required to attend a routine follow-up visit one month after enrol-
ment (T1). Usual care consisted of verbal and written instructions 
during which the FNP or GP advised the patient to follow the Italian 
Guidelines for the Measurement regarding correct HBPM (Parati 
et al., 2008): (a) to measure BP in a calm environment, after a rest 
period for at least 5 min, without distractions or noise at the same 
hour, and to repeat the measurement and to repeat the measure-
ment after few minutes; (b) to remain silent during the measurement, 
with the same body position; (c) to sit without crossing the legs, with 
the patient's back supported by a chair or headboard with the same 
patient's arm supported and positioned at the same height as the 
heart; (d) to use a BP cuff chosen on the basis of the arm circumfer-
ence and put it properly; (e) to avoid drinking coffee or smoking 1 h 
before BP measurement (Box 1). Usual care was not planned in a 
structured way: all information given by FNP or GP during the rou-
tine follow-up could have a variable duration, depending on patients’ 
flow or daily practice organisation. A written summary of the recom-
mendations (Parati et al., 2008) was given to all participants by the 
GP or FNP at the end of the follow-up visit.

3.4  |  Intervention

In addition to receiving the usual care, patients in the intervention 
group participated in a 1-h training programme (detailed below) 
conducted by the FNP (one for each centre) in a dedicated room 
of the ambulatory care centres. Researchers estimated 60  min as 
a sufficient time to deliver the educational programme and train-
ing, established after a simulation conducted by the FNP before the 
participants’ enrolment.

During the programme, the nurse, following the Italian 
Guidelines for the Measurement of BP (Parati et al., 2008), stressed 
the importance to patients to follow the recommendations, in-
structed and showed them on how to self-measure BP using the BP 
self-measurement device and on the importance of adequate device 
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maintenance (Stergiou et al., 2020). Each patient was given the ap-
propriate size of the cuff and inner tube.

Also, during the training programme the FN emphasised that 
since morning and evening BP values can widely differ, especially 
in patients taking medications, BP should be measured twice a day, 
in the morning and at evening, at specific fixed times (between 6:00 
a.m.–9:00 a.m. and between 6:00 p.m.–9:00 p.m.) at least during the 
first week of monitoring (Parati et al., 2008). Thereafter, measure-
ments can be taken before antihypertensive drugs are taken.

The intervention was carried out by the FNP every day (from 
Monday to Friday morning) during outpatient visits of the partici-
pants to the GP. The FNP was also responsible for coordinating fol-
low-up visits, performed the educational and training programme, 
and recorded the baseline (T0) data of all patients, allocated both 
in the usual care and in the intervention group. All data were col-
lected through face-to-face interviews using both a structured form 
for socio-demographic variables (age, sex, marital status, education, 
living status and telephone number for follow-up contact) and a 
structured questionnaire (Flacco et al., 2015), also administered by 
the FNP, to assess the habits and HBPM adherence of the patients 
at T0 and T1.

3.5  |  Outcome assessment

The effectiveness of the training programme was evaluated at T0 
and T1 using a structured 15-item questionnaire of Flacco et al. 
(2015), specifically designed to determine patients’ adherence to 
current Italian guidelines on HBPM (Parati et al., 2008). The accu-
racy of the patient's self-measurement of BP was established both 
through direct observation of the technique by the FNP (items 6–15 
of the instrument), and collecting information on adherence to 
HBPM guidelines as directly reported by patients (items 1–5 of the 
instrument). The questionnaire was previously adopted by Flacco 
et al. (2015) on a population of 725 Italian outpatient hypertensive 

patients: in this study, the questionnaire was well-accepted by the 
patients and the response rate was 94%. The questionnaire was 
developed in Italian and pilot-tested on a 50 patients’ sample, and 
items were developed according to the current recommendations in 
hypertension management. Redundant items were deleted and the 
15-items version agreed by the patient panel (Flacco et al., 2015). 
Before starting our data collection, we further conducted a pilot test 
involving 30 patients to preliminary testing the readability and easi-
ness in understanding the questionnaire's items: all patients stated 
the questionnaire as readable and understandable. Moreover, after 
the first enrolment process, we had no patients’ dropout during the 
study. Due to the type of the questionnaire, it was not methodologi-
cally appropriate to perform a psychometric validation.

3.6  |  Sample size estimation

The main outcome was adherence to the recommendations for cor-
rect HBPM. Based on Flacco et al. (2015), 52.8% of all participants 
(undergoing an educational intervention or not) were expected to 
comply with ≥10 of the HBPM guidelines. Therefore, assuming an 
alpha error of .05, an adherence rate of 52.8% in the control group 
and a 25% improvement thereof in the intervention group, the inclu-
sion of 54 patients per group was considered adequate to achieve 
a statistical power of 80%. To account for a 10% dropout rate, the 
study population was conservatively composed of 60 patients per 
group, such that 120 patients were enrolled. The appropriate sample 
size was calculated using NCSS PASS 11 software.

3.7  |  Statistical analysis

The normal distribution of all continuous variables was as-
sessed using the Shapiro–Wilk test. Differences between groups 
at baseline and at the 1-month follow-up were analysed using a 

BOX 1 Recommendations provided by FNP and general practitioner.

The FN recommends that:

•	 The BP should be measured in a quiet environment, after a rest period of at least 5 min, without distractions or noise at the same hour, 
and to repeat the measurement after few minutes.

•	 The pressure should be measured on the arm with the highest BP, if the difference in the systolic BP is >20 mmHg and that of the 
diastolic >10 mmHg.

•	 The patient should refrain from drinking coffee or smoking one hour before the measurement and not talk during the measurement.
•	 The legs should not be crossed (Adiyaman et al., 2007); a correct position should be assumed in which the arm rests on a rigid support 

and is at the same height as the heart.
•	 BP should always be measured in the same body position, as both diastolic and systolic pressure change if the pressure is measured lying 

down, sitting, or in the Fowler position (Cicolini et al., 2011).
•	 The back should be adequately supported by a chair or headboard; otherwise BP will increase 5–15 mmHg (Cushman et al., 1990).
•	 The cuff and the inner tube should be of adequate dimension and the instrument should be validated. For these reasons, all patients 

are provided with an updated list of validated home self-measurement tools for BP measurement using the oscillometric method 
(Dabl®Educational Trust, Blood Pressure Monitors, Validations, Papers and Reviews,-; Stergiou et al., 2020). Each patient is given an 
appropriate size cuff and inner tube.
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chi-squared test for categorical variables, and a t test and Kruskal–
Wallis test for normally and non-normally distributed continuous 
variables, respectively. Comparisons between the two groups 
at baseline and at the one-month follow-up were based on the 
Kruskal–Wallis test, and the statistical significance within each 
group (pre–post difference) was evaluated using the Wilcoxon 
matched-pairs signed-ranks test. Statistical significance was set 
as a two-tailed p-value <.05 in all analyses. All of the statistical 
analyses were performed using IBM SPSS statistical software for 
Windows, version 22 (SPSS Inc).

3.8  |  Ethical consideration

The study protocol was approved by the local Independent Ethics 
Committee of the Abruzzo region in Italy (November 19, 2015) 
and was registered with ClinicalTrials.gov.: NCT04681703. We 
also obtained approval from the Physicians’ directors of the 
two family practice offices, where the study was conducted. 
Participants were enrolled after giving their informed consent. 
Data confidentiality, which was in line with the Personal Data Act 
(523/1999), was ensured in the data collection and data analysis 
phases.

4  |  RESULTS

4.1  |  Characteristics of the sample and procedures 
at baseline

Of the 215 eligible patients, 170 agreed to participate, with 87 ran-
domly allocated to the usual-care group and 83 to the intervention 
group (Figure 1). There were no significant differences between the two 
groups at baseline with respect to mean age, sex, marital status, liv-
ing status and educational level (all p > .05; Table 1). Almost half of pa-
tients in the usual-care group and intervention group (57% and 44.6%, 
respectively) reported to have no previous instruction on the correct 
performance of HBPM (p  >  .05). For the patients who had received 
instruction, it most commonly came from a physician or pharmacist 
(p > .05). Occasional home measurement of BP without following a fixed 
schedule was reported by 60.5% of the patients in the usual-care group 
and 50.6% of those in the intervention group (p > .05) (Table 2).

4.2  |  Adherence to HBPM guidelines at baseline

At baseline, the level of adherence to the 15 HBPM practices was simi-
lar between the two groups, without significant differences in any of 

F I G U R E  1  Flow of participants through 
each stage of the trial

Excluded (n=45) 
Not meeting inclusion criteria (n=11)

Refused to participate (n=34) 

Assessed for eligibility (n=215) 

Randomized (n=170) 

Allocated to Nurse-led intervention 
(n=83) 

Received educational program and written 
information (n=83) 

Received 1 h training sessions (n=83) 

Allocated to Usual care (n=87) 

Received educational program and 
written information (n=87) 

Analyzed (n=87) Analyzed (n=83) 
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the recommended practices, except for questions number 13: “During 
BP measurement, was the patient's arm supported?” and 14: “During BP 
measurement, was the patient's arm positioned at the same height as 
the heart?” (p < .05). Seven recommendations were followed by >60% of 
patients (measurement of BP at different times of day, use of the same 
arm and same body position to measure BP, use of a cuff chosen on the 
basis of the patient's arm circumference, correct positioning and support 
of the arm during BP measurement), but seven were followed by less 
than 60% of the patients (repeating the measurement after several min-
utes, keeping a measurement diary, resting for at least 5 min before BP 
measurement, remaining quiet during the measurement, keeping the legs 
uncrossed and sitting supported by a chair or headboard during BP moni-
toring, with the point where the cuff was located uncovered) (Table 3).

4.3  |  Effectiveness of the family nurse intervention

Compared with baseline, after instruction by the FNP, the adherence 
of patients in the intervention group to the guidelines increased sig-
nificantly for the following recommendations: BP measurement at 
the same hour of the day; without talking, with the patient's back 
supported by a chair or bed saddle; with the patient's legs uncrossed; 
with the patient's arm positioned at the same height as the heart; 
more than one BP measurement in each session; keeping a measure-
ment diary; choosing the appropriate cuff and placing it properly on 
the arm; resting for >5 min before the measurement (all p <  .001); 
with the patient's arm supported (p < .01) and using the same arm 
(p  <  .05) with the point where the cuff was located uncovered 
(p < .05). There was no improvement in the use of a cuff chosen on 
the basis of the patient's arm circumference, always measuring BP 
in the same body position and in a quiet, undisturbed environment.

Guidelines’ adherence also improved in the usual-care group, but only 
for one specific item: performing the measurement in a calm environment 
with no distractions (98.9%, p > .05). Less than 30% of patients of them 
adhered to the required 5-min rest before the first measurement, repeat-
ing the measurement after several minutes, keeping a measurement diary, 
using a back support. The results are reported in Tables 4 and 5.

5  |  DISCUSSION

This study evaluated the effectiveness of a training programme 
conducted by a FNP in improving patients’ adherence to the cur-
rent recommendations on HBPM. The results showed a significant 
improvement of several practices recommended by the HBPM 
guidelines (Parati et al., 2008). Specifically, in >75% of the patients 
in the intervention group, all 15 procedures were correctly followed 

TA B L E  1  Characteristics of the study population at baseline

Variables
Usual care 
(n = 87)

Intervention 
(n = 83) p

Mean age in years (SD) 63.7 (16.1) 65.1 (15.1) .559

Male (%) 55.2 49.4 .539

Marital status (%)

Married 82.8 86.7 .527

Not married 17.2 13.2

Living status (%)

Alone 17.2 21.7 .505

With family 79.3 77.1

With caregiver 3.4 1.2

Education (%)

Elementary 41.4 45.8 .824

High school 39.1 34.9

Graduate 19.5 19.3

Blood pressure self-measurement
Usual care, Yes 
n (%)

Intervention, Yes 
n (%) p

Do you received instructions, written or 
verbal, on the correct use of BP device 
and the measurement procedure?

37 (43.0) 46 (55.4) .125

From who?

by myself 12 (32.4) 7 (15.2) .119

from friends 0 (0.0) 2 (4.3)

from a pharmacist 9 (24.3) 11 (23.9)

from a nurse 3 (8.1) 11 (23.9)

from a doctor 13 (35.1) 15 (32.6)

How many BP measurements do you routinely perform?

Occasionally, I do not follow a fixed 
schedule

52 (60.5) 42 (50.6) .403

About 1 per week 16 (18.6) 15 (30.1)

About 2 per week 16 (18.6) 25 (18.1)

About 1 per day 1 (1.2) 1 (1.2)

About 2 per day or more 1 (1.2) 0 (0.0)

TA B L E  2  Characteristics of blood 
pressure self-measurement at baseline
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one month after FNP intervention. In general, guideline adherence 
also improved in the usual-care group, but only for one specific item: 
performing the measurement in a calm environment with no distrac-
tions (98.9% at T1 vs 57.5 at T0). However, only a great percentage 
of patients (≤70%) in the usual-care group did not: (a) rest 5-min be-
fore the first measurement, (b) repeat the measurement after several 
minutes, (c) keep a measurement diary and (d) use a back support. 
These results are consistent with those of other studies (Flacco et al., 
2015; Wagner et al., 2012, 2013, 2014) of the accuracy of HBPM, 
which similarly found a low level of adherence with current recom-
mendations. Flacco et al. (2015) suggested patient training in HBPM 
especially for the less-frequently followed recommendations, such 
as the importance of performing the measurement more than once. 
This suggestion is supported by studies showing a difference in sys-
tolic BP of ≥10 mm Hg between temporally close measurements in 
30% of patients (Cicolini et al., 2011) and a 40% probability of mis-
diagnosis when only single measurements are made (Powers et al., 
2011). Other studies have similarly recommended that healthcare 
workers educate patients regarding the importance of measuring 
BP after a period of rest (Badeli & Assadi, 2014) and always at the 
same time of day, in order to avoid the risk of an overestimated BP 
and a misdiagnosis caused by circadian variations (Verdecchia et al., 
1990). Other important instructions are the need for back support 
and uncrossed legs during BP measurement as both can falsely in-
crease pressure levels (Cushman et al., 1990; Peters et al., 1999). 
Furthermore, coherently with previous studies, our findings high-
lighted that even the low-adherence patients before intervention 
had an improvement after the intervention as well (Flacco et al., 
2015; Wagner et al., 2012, 2013, 2014). Our finding of a benefit 
of FNP intervention in improving adherence to HBPM guidelines 
is in line with the conclusions of other studies that evaluated simi-
lar strategies to manage hypertension (Hebert et al., 2012; Irewall 
et al., 2015, 2019; Sharrief et al., 2019; Zhu et al., 2014, 2018) or in 
cardiovascular disease prevention (Cicolini et al., 2014). However, a 
novel aspect of our study was the use of a training programme as an 
effective approach to hypertension management. The hypertension 
training programme consisted of a specific curriculum developed for 
implementation by nurses to expand their role in hypertension man-
agement while allowing greater responsibility and closer interaction 
with patients (Miao et al., 2020).

TA B L E  3  Adherence to HBPM guidelines of the two groups at 
baseline

Items

Usual 
care Intervention

pYes n (%) Yes n (%)

Questions asked to participants by the FNP

1 a. Do you measure BP at 
different times of day?

59 (68.6) 53 (64.6) .626

1 b. When do you measure your BP most frequently?

Before breakfast 25 (42.4) 18 (34.0) .511

After breakfast 23 (39.0) 26 (49.1)

Before lunch 6 (10.2) 7 (13.2)

After lunch 3 (5.1) 2 (3.8)

Before dinner 2 (3.4) 0 (0.0)

2. Do you always measure BP 
using the same arm?

65 (74.7) 62 (74.7) 1.000

3 a. Do you always measure BP in 
the same body position?

76 (87.4) 75 (90.4) .629

3 b. If so, in which body position do you usually measure BP?

Sitting on a chair 70 (92.1) 66 (89.2) .146

Sitting on the bed 5 (6.6) 2 (2.7)

Lying 1 (1.3) 3 (4.1)

Standing up 0 (0.0) 3 (4.1)

(value missing) 1

4. Do you repeat the 
measurement after few 
minutes?

14 (16.1) 12 (14.5) .833

5. Do you keep a diary of your BP 
measurements?

20 (23.0) 16 (19.3) .579

Direct observation of the patient’ HBP self-measurement by the FNP

6. Did the patient choose the 
cuff based on his/her arm 
circumference?

85 (97.7) 80 (96.4) .677

7. Did the patient put the cuff on 
properly?

61 (70.1) 70 (84.3) .030

8. Before BP measurement, did 
the patient rest for at least 5 
minutes?

18 (20.7) 13 (15.7) .432

9. During BP measurement, was 
the room calm, with low noise 
and no distractions?

50 (57.5) 52 (62.7) .533

10. During BP measurement, was 
the patient silent?

17 (19.5) 26 (31.3) .081

11. During BP measurement, did 
the patient keep his/her legs 
uncrossed?

45 (51.7) 34 (41.0) .170

12. During BP measurement, was 
the patient's back supported 
by a chair or headboard?

24 (27.6) 19 (22.9) .597

13. During BP measurement, was 
the patient's arm supported?

68 (80.0) 77 (92.8) .023

(Continues)

Items

Usual 
care Intervention

pYes n (%) Yes n (%)

14. During BP measurement, was 
the patient's arm positioned 
at the same height as the 
heart?

60 (69.0) 73 (88.0) .003

15. During BP measurement, was 
the point where the cuff was 
located uncovered?

41 (47.1) 46 (55.4) .288

TA B L E  3  (Continued)
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5.1  |  Limits

This study also had several limitations that should be noted. First, 
the evaluation period lasted only 1  month; whether the benefits 
derived from the educational programme persist, decrease or even 
disappear over a longer period remains to be determined. Second, 
the FNP-led intervention was tested only in two centres of an Italian 
community setting, which could limit the generalisability of our 
results to a larger population. Third, whether additional training is 
needed to maintain an adequate level of adherence with HBPM rec-
ommendations was not investigated. Fourth, the instrument used 
for data collection included a section in which patients self-report 
their habits, such that recall bias or social desirability bias cannot be 
excluded (Brener et al., 2003).

Another possible limitation of our study is that it was con-
ducted as a single blind: only the patient was blinded, while the FNP 
was aware of the study allocation with a potential observer bias: 
Rosenthal effect (Rosehthal, 1996; Rosenthal & Rabin, 1978) that we 
tried to avoid using the structured instrument for data collection: all 
the items of the questionnaire or observation allowed the FNP to 
achieve objective data.

However, a strength of this study was that it employed a proce-
dure conducted by a FNP who was able to directly assess the habits 
and performance of the patients using a measurement instrument to 
evaluate effectiveness.

6  |  CONCLUSIONS

A FNP-led training programme for HBPM can yield positive results. 
In our series of hypertensive patients who participated in a training 
programme, a large and statistically significant improvement in adher-
ence with 12 out of 15 HBPM recommendations was determined. Our 

results demonstrate the importance of designing targeted and educa-
tional interventions conducted by a FNP or a specialised hypertension 
nurse who are able to support hypertensive patients at various stages 
of treatment, including by helping them to develop skills needed to 
self-measure BP in order to better manage their disease. In particu-
lar, patients with long-term pathologies, who usually have to carry 
out their own self-management to control their pathology and/or BP, 
could also benefit from similar interventions, useful for maintaining 
long-term adherence to guidelines. This will ultimately translate into 
an improved health outcome related to BP control for hypertensive 
patients, through involvement in their own care pathway.

7  |  RELE VANCE TO CLINIC AL PR AC TICE

The challenges faced by hypertensive patients, including the diffi-
culty in controlling and monitoring BP and reducing the risk of de-
veloping diseases such as acute myocardial infarction, stroke, kidney 
and disease, could be competently addressed. This aim could be 
addressed through individualised training and re-training interven-
tions, thus leading, on the whole to a better control of BP and its 
related health outcomes in hypertensive patients. By correct self-
measurement of BP, patients can reduce their clinic visits, a particu-
lar advantage for those with limited access to healthcare facilities. 
The educational programme is relatively simple, requiring only a 1-hr 
training session, and does not involve additional costs and, beyond 
the usual care, as the FNP conducted the intervention during his/her 
working hours. Thus, given the programme's efficacy in improving 
patient adherence to HBPM, it should be added to existing inter-
ventions aimed at supporting patients with hypertension. Moreover, 
based on the programme's results, nurses should be encouraged to 
develop new training strategies that increase the technical skills of 
patients with chronic illnesses to enable greater self-management. 

Blood pressure self-measurement
Usual care
Yes, n (%)

Intervention
Yes, n (%) p

Odds ratio 
(95% CI)

Do you received instructions, 
written or verbal, on the correct 
use of BP device and the 
measurement procedure?

37 (43.0) 79 (95.2) <.001 26.1 (8.8–77.9)

From who?

by myself 12 (32.4) 1 (1.3) <.001

from a pharmacist 9 (24.3) 4 (5.1)

from a nurse 3 (8.1) 71 (89.9)

from a doctor 13 (35.1) 3 (3.8)

How many BP measurements do you routinely perform?

Occasionally, I do not follow a 
fixed schedule

52 (59.8) 14 (16.9) <.001

About 1 per week 17 (19.5) 19 (22.9)

About 2 per week 16 (18.4) 8 (9.6)

About 1 per day 1 (1.1) 32 (38.6)

About 2 per day or more 1 (1.1) 10 (12.0)

TA B L E  4  Characteristics of blood 
pressure self-measurement at the follow-
up visit.
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In particular, in this period of COVID-19 pandemic we observed 
an exacerbation of barriers to adherence and self-management of 
vulnerable population suffering from chronic conditions, poten-
tially resulting in greater health disparity. In this situation, ongoing 
monitoring and promotion of adherence and self-management are 
critical. Technology offers several opportunities for this via telemed-
icine, electronic monitoring and mobile apps, but these solutions are 
not sufficient di per se. In fact, FNPs, GPs and paediatrics are the 
key-professionals to manage each Clinical Pathways, and to develop 
and implement adherence-promotion efforts to support those af-
fected by long-term conditions and their families in achieving and 
sustaining optimal disease management as required by today public 
health situation. Further research should focus on the efficacy of 

educational and training programmes and the results then shared 
within the clinical community.
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TA B L E  5  Adherence to HBPM guidelines by the two groups at the follow-up visit

Items

Usual Care Intervention

p Odds ratio (95% CI)Yes n (%) Yes n (%)

Questions asked to participants by the FNP

1 a. Do you measure BP at different times of day? 58 (67.4) 20 (24.4) <.001 6.4 (3.3–12.6)

1 b. When do you measure your BP most frequently?

Before breakfast 25 (43.1) 7 (35.0) .218

After breakfast 23 (39.7) 13 (65.0)

Before lunch 6 (10.3) 0 (0.0)

After lunch 3 (5.2) 0 (0.0)

Before dinner 1 (1.7) 0 (0.0)

2. Do you always measure BP using the same arm? 65 (74.7) 72 (86.7) .047 2.2 (1–4.9)

3 a. Do you always measure BP in the same body position? 74 (86.0) 75 (91.5) .333 1.7 (0.6–4.7)

3 b. If so, in which body position do you usually measure BP?

Sitting on a chair 69 (93.2) 74 (98.7) .116

Sitting on the bed 5 (6.8) 1 (1.3)

4. Do you repeat the measurement after few minutes? 15 (17.2) 67 (80.7) <.001 20.1 (9.2–43.8)

5. Do you keep a diary of your BP measurements? 19 (21.8) 71 (85.5) <.001 21.2 (9.6–46.9)

Direct observation of the patient’ HBP self-measurement by the FNP

6. Did the patient choose the cuff on the basis of his/her arm 
circumference?

85 (97.7) 81 (97.6) 1.000 0.9 (0.1–6.9)

7. Did the patient put the cuff on properly? 61 (70.1) 83 (100.0) <.001 2.4 (1.9–2.9)a

8. Before BP measurement, did the patient rest for at least 5 
minutes?

19 (21.8) 77 (92.8) <.001 45.9 (17.3–121.6)

9. During BP measurement, was the room calm, with low noise 
and no distractions?

86 (98.9) 83 (100.0) 1.000 2 (1.7–2.3)a

10. During BP measurement, was the patient silent? 29 (33.3) 72 (86.7) <.001 0.1 (0–0.2)

11. During BP measurement, did the patient keep his/her legs 
uncrossed?

48 (55.2) 76 (91.6) <.001 0.1 (0.1–0.3)

12. During BP measurement, was the patient's back supported 
by a chair or bed saddle?

20 (23.3) 75 (90.4) <.001 30.9 (12.8–74.9)

13. During BP measurement, was the patient's arm supported? 72 (82.8) 81 (97.6) .0015 8.4 (1.9–38.2)

14. During BP measurement, was the patient's arm positioned 
at the same height as the heart?

60 (69.0) 80 (97.6) <.001 18 (4.1–78.7)

15. During BP measurement, was the point where the cuff was 
located uncovered?

44 (50.6) 78 (94.0) <.001 0.1 (0–0.2)

aFor cohort Usual Care.
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