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ABSTRACT

Introduction: Uncontrolled blood pressure of people with hypertension
remains a major public health issue. The purpose of this research was to
evaluate the effectiveness of a Nurse-led Team-based Hypertension
Management Program (NTHMP) among people with uncontrolled
hypertension.

Methods: This quasi-experimental one-group pre-posttest design research
was done to evaluate the effectiveness of a NTHMP in a community hospital in
Thailand. The sample was thirty people with uncontrolled hypertension who
received outpatient care in a community hospital in Thailand. They
participated in three months NTHMP which included 1) team-approached
health education, 2) medication administration support, 3) motivation
interviewing on behavioral adjustment and 4) home blood pressure
monitoring for three months. Outcomes of the program; systolic blood
pressure, diastolic blood pressure, hospital admissions with signs of
hypertensive urgency were analyzed by using frequency, percentage, mean,
standard deviation, and repeated measured ANOVA.

Results: The results indicated that people with uncontrolled HT had lower
systolic blood pressures and diastolic blood pressure compared with baseline
levels (p<0.001), and no hospital admissions.

Conclusion: This program provided evidence for nurses to manage blood
pressure control in people with hypertension within a collaboration with
multidisciplinary team members in the community hospital.
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INTRODUCTION & Adekola, 2019; Thai Hypertension Society, 2019).

Hypertension (HT) exerts a staggering worldwide
burden on human quality of life and healthcare
system resources via contribution to increased
mortality and risk of cardiovascular diseases, chronic
kidney disease and stroke globally (World Health
Organization, 2019). Worldwide, raised blood
pressure (BP) is estimated to cause 7.5 million deaths,
about 12.8 % of the total of all deaths (Basile & Bloch,
2019). In general, lifestyle management is
recommended for people with mild HT (average BP =
140-159/90- 99), low-risk for cardiovascular
diseases and no co-morbidities (Whelton et al., 2018).
Antihypertensive drug with lifestyle management
was used for lowering BP in the moderate HT (Flack

The new ACC/AHA hypertension guidelines indicated
the goal of hypertensive care is that people with HT
have an SBP of 130 mmHg or lower and DBP of 80
mmHg or lower (Flack etal., 2019). However, the Thai
Hypertension Society indicated the patient’s BP
should initially be lowered to under 140/90 mmHg
and if the patient shows good tolerance to treatment
then it should be further treated to <130/80 mmHg
(Thai Hypertension Society, 2019). Therefore, people
with HT who can manage their medication taking and
behavioral life style well until they achieve a BP <
140/90 mmHg are defined as having controlled HT,
while others having a BP > 140/90 mmHg two times
continuous have uncontrolled HT.
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On the Health Disease Control (HDC) dashboard of
the Ministry of Public Health (MOPH), data during
2017-2019, it was found that the prevalence rate of
controlled HT was 35-50% in a cumulative data of
district, provincial, and national levels (Health Data
Center, 2020). These data affected Bang Rakam
Hospital, a small community hospital in Phitsanulok
province, Service area 2, MOPH which rethought and
made a new plan to improve quality of hypertensive
care.

Unhealthy lifestyle choices and non-adherence to
medication are major causes of uncontrolled
hypertension and are a high risk to progress to
cardiovascular disease, chronic kidney disease and
stroke that could threaten health and endanger life
(Williams et al.,, 2018). Acute signs of very high blood
pressure, which is called “hypertensive urgencies”
have signs of stroke that threaten sudden death
(Bakris, 2019). Practicing a healthy lifestyle; physical
activity, healthy diet, restricted alcohol consumption,
salt restriction, avoidance of tobacco use, and stress
reduction and adherence to anti-hypertension
medication are recommended in hypertension care
(Alsaigh et al,, 2017; Flack et al,, 2019; Whelton et al,
2018).

Promoting lifestyle behavior changes among
people with HT aimed at lowering BP to normal level
is herculean. In the review, it was found that health
education and practice on the DASH program
(Seangpraw et al., 2019), aerobic exercise training
(Bersaoui et al., 2020), supervised walking (Mandini
et al, 2018), mindfulness (Ponte Marquez et al.,
2019), small group discussion and feedback about
hypertension (Thongdang & Promsiripaiboon, 2015),
and self-care management program (Plaiyod,
Panpakdee, & Taikerd, 2012) are helpful for lowering
blood pressure among people with hypertension.
Self-monitoring blood pressure (SMBP) significantly
reduced office blood pressure and improved
medication adherence (Muhammad, Jamial, & Ishak,
2019). SMBP at home may increase patient
engagement and improve BP control (Ho, Carnagarin,
Matthews, & Schlaich, 2018). SMBP and co-
interventions (including systematic medication
titration, health education, or lifestyle counselling)
leads to clinically significant BP reduction (Tucker et
al, 2017). A technique proved to have benefits to
promote appropriate behaviors and decrease blood
pressure levels among HT is motivational
interviewing (MI). It was found that MI is powerful in
reduction of SBP or DBP and weight reduction
(Ozpulat & Emiroglu, 2017), improves the adherence
to a low-sodium diet, adherence to self-care
behaviors, regular use of antihypertensive
medications, increases or maintains physical activity
(Silveira et al, 2019), evaluation of changes in
daytime sleepiness, and cessation of smoking and
cessation of drinking (Dechkong, 2017). It elicited
behavioral changes by helping clients to explore and
resolve ambivalence (Rollnick & Allison, 2004).

At the primary care level in district hospitals, the
healthcare team of hypertension management

170 | pISSN: 1858-3598 # eISSN: 2502-5791

includes a physician, pharmacist, physical therapist
and professional nurse. At this setting, a nurse who
trained to be nurse practitioner (NP) usually acts as
case manager, whereas the physician focuses on
prescribing medication (Proia et al., 2014). Although
hypertensive guidelines are recommended, a
paradigm shift from fragmented care to a team
approach is aimed at improving the quality of
hypertensive care management (Flack et al., 2019;
Thai Hypertension Society, 2019). Team-based care
was able to increase the proportion of people with
controlled BP and reduced both SBP and DBP,
especially when pharmacists and nurses were part of
the team (American College of Cardiology/American
Heart Association Task Force, 2017). Team approach
could be kept viable on hypertension management,
the organizational leader must be committed and
willing to allocate the necessary resources (World
Health Organization, 2019). People with HT should
be active partners, working with the health team to
create a self-individualized plan (Patel et al., 2016).
Therefore, this research integrates concepts of
hypertension management and team-based care to
develop a Nurse-led Team-based Hypertension
Management Program (NTHMP) aimed at improving
blood pressure among people with uncontrolled HT.

MATERIALS AND METHODS

A one-group quasi-experimental repeated measure
design was used as protocol. The program’s
effectiveness was tested by comparing the differences
in SBP and DBP levels at before, the first and second
month after the programmed interventions, and
three months post-intervention of the sample. The
number of hypertensive urgency and hospital
admission by the sample post intervention was
counted to calculate the effectiveness of the
developed program.

The population was uncontrolled HT of chronic
care clinic in Bang Rakam Hospital, a community
hospital in Phitsanulok province, Service area 2,
Ministry of Public Health, Thailand. They were 598
patients who met the inclusion criteria; 1) had
BP>140/90 mmHg two times and over 2) received
hypertensive medication, and 3) able to participate
in the program. If they had HT complication such as
stroke, chronic kidney disease, and heart disease,
they were excluded. If they changed hypertensive
medication and/or moved to receive another health
serviced and/or could not participate in all activities
of the program, they were withdrawn. The sample
size calculation of Polit and Beck using power analysis
was employed to reduce the risk of type I error. The
minimum level of significance (a) to estimate the
number of sample size was 0.05 with the power of
0.80 (1-13), which would yield a sample size of n=30.
They were 598 patients who met the inclusion
criteria, the investigator used simple random
sampling for sample selection. The researcher listed
all of the population members initially, and then each
member was marked from 1 to 598. Random Number



Generator Software, an internet application, was used
for simple random sampling. The researcher followed
the direction of generator software until receiving 30
selected numbers. The selected numbers were
compared to an organized list for getting name and
phone numbers of the sample. The professional nurse
of the chronic care clinic who acted as coordinator,
invited the selected sample to participate in the
research project by phone call. If any sample was not
willing to participate in the project, the researchers
could select a new number by generator software.
There were two types of instruments used in this
research: an intervention instrument and a collected
instrument. They were tentatively developed by focus
group among health providers and people with
uncontrolled HT which was the prior step of this
research project (Oba & Chutipanyaporn, 2018).
First, the intervention instrument was the care
process of the NTHMP or the program, including:

Team-approached health education

It was designed at the time of OPD visit divided into
four sessions (30-45 min/session) for group health
education. A physician taught on DASH dietary
practices, a physical therapist worked on increasing
individualized physical activity, a pharmacist taught
how to take medication correctly and regularly, and a
Thai traditional practitioner demonstrated stress
reduction practices. After each session, there were
open discussions on the practice which took around
15-20 minutes/session.

Medication taking support

The pharmacist checked the remaining medication of
participants at each visit. If the pharmacist found out
that some participants took medicine irregularly,
then she wrote a small note in the patient’s record for
NP and the physician reviews and educated them on
how to take the antihypertensive drug correctly.

Home blood pressure monitoring (HBPM)

The nurse practitioner demonstrated how
participants can measure their own BP and suggested
the time measured should be based on two
measurements taken in the morning or two
measurements taken at night over a preferred period
of seven days. After learning from the NP, the
participant practiced to measure their blood pressure
in the correct position, how to read the results, and
how to record the outcome by writing in a notebook.

Motivation interviewing on behavioral
adjustment

The nurse practitioner applied the four steps of
motivational interviewing (MI); engaging, focusing,
evoking, and establishing, which was developed by
Miller and Rollnick for helping participants explore
and resolve their ambivalence problem as well as
promoting behavioral adjustment (McNeil, Addicks, &
Randall, 2017).

Second, the collecting instrument was a form for
recording the participant’s office SBP and DBP at
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before, first month, second month, after the
programmed interventions, and three months post-
intervention as well as the number of hypertensive
urgencies experienced by each patient. This
parameter was collected from their medical records.

The intervention instrument and the collecting
data were evaluated for content validity by three
independent experts: a medical doctor, a lecturer, and
professional nurse. A consensus form of agreement
was developed with a scale ranging from +1 = not
relevant, +2 = item need some revision, +3 = relevant
but need minor revision, +4 = very relevant, and
included an opened-ended option for expert
suggestions. This consensus form was based on the
content validity index (CVI) technique. The values of
the CVI calculations for two research instruments
were 1.00.

Researchers coordinated with the hospital
director for asking permission to conduct the
research. After permission was given, simple random
sampling was used to find the participants as
explained in detail in the samples section earlier.
After respondents’ agreement via mobile phone,
researchers made an appointment with them for
clarifying the objectives, intervention, and signed
their ethic consent at the chronic care clinic before
staring the program. There were 30 people with
uncontrolled HT participated in this research. The
researchers ran the NTHMP and collected the data at
the chronic disease clinic as follow:

At the first day of the program, after 30
participants’ baseline blood pressure levels (SBP and
DBP) were collected by automatic blood pressure
machine of chronic care clinic, two sessions of group
health education, antihypertensive drug and self-
monitoring blood pressure demonstration were done
in a hospital meeting room. The health educators
were a pharmacist and researchers (NP) which took
20 and 30 minutes, respectively. These two activities
were completed before participants met the
physician for routine check-up and medication
prescribing.

At first month visit, participants’ blood pressure
was collected by the chronic care clinic automatic
blood pressure machine . Pharmacists checked each
participant’s remaining antihypertensive
medications and asked about how to take each
medication. Two sessions of group health education,
DASH diet and benefits of physical activity and
muscle-strengthening practice were done in a
hospital meeting room. The health educators were a
physician and physical therapist which took 30 and
20 minutes, respectively. Then, one by one,
participants met the principle researcher who acted
as NP the counseling room of the chronic disease
clinic. NP review participants’ BP home records and
applied individual face to face brief MI of around 5-15
minutes/participant before participants met the
physician.

At second month visit, the participants’ blood
pressure was collected by the chronic care clinic
automatic blood pressure machine. The pharmacists
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checked each participant’s remaining
antihypertensive medications. One session of group
health education, neck massage and foot soaking by
Thai traditional practitioner was done for 30 minutes
in a hospital meeting room. Then, the NP reviewed
participants’ BP records for identifying their
performances. NP performed brief MI with
participants one by one before participants met the
physician.

At third month visit or after intervention,
participants’ blood pressure was collected by the
chronic care clinic automatic blood pressure machine.
Pharmacists checked each participant’s remaining
antihypertensive medications and asked about how
to take each medication. NP reviewed participants’ BP
records for identifying their behavioral change. NP
evaluated the participant behavioral adjustments and
motivated them to continue their appropriate
behaviors. Therefore, the intervention was delivered
for three months. There were no respondent drop out
during the intervention.

At three months post-intervention (three months
after completing the intervention), thirty
participants’ blood pressures were collected by the
chronic care clinic automatic blood pressure machine.

The SBP and DBP data were analyzed by using
mean and standard deviation. The difference of the
average mean of SBP and DBP was analyzed using
repeated measured ANOVA. The number of
hypertensive urgencies and the number of
admissions reported for the sample were counted and
percentages were analyzed.

Ethics clearance for this research was obtained
from the Ethics Committee for Research and Human
Studies of Naresuan University in Thailand (number

COA No0.240/2014, October 3, 2017). The researchers
provided details of the study to the participants prior
to obtaining informed consent. Confidentiality was
assured by code numbering in all data and only the
lead investigator was able to identify names with
individual participant responses. The researchers
obtained written consent and participants
understood they could withdraw from the study at
any time without penalty to assure protection of
participant rights.

RESULTS

Table 1 shows personal data of 30 participants:
mostly were male (63.3%) and female (36.7%). Their
ages were between 20-29 years (3.3%), 40-49 years
(6.7%), 50-59 years (46.7%), and >60 years (43.3%).
They finished primary school level (80.0%),
secondary school level and technical school (10.0%),
and bachelor’'s degree level (10.0%). Their
occupations were farmer (56.7%), merchant (3.3%),
general contractor (23.33%), office worker (13.3%)
and unemployed (3.3%). They were diagnosed with
HT for 1-5 years (76.7%), 6-10 years (20.0%) and >10
years (3.3%).

Table 2 displays the blood pressure before, first
month, second month, after intervention, and three
months post- intervention of people with
uncontrolled HT. The results showed both SBP and
DBP were significantly lower than at before
intervention levels (p<0.001).

Table 3 shows post intervention, blood pressure
level ranges demonstrating greater the number of
participants with levels of higher BP decreased. At
three months post- intervention both SBP and DBP
are mostly still in the same range with at post

Table 1. Demographic Characteristic of Participants in Nurse-led Team-Based Hypertension Management

Program (NTHMP)
Demographic characteristic Number Percent
Sex
Male 19 63.3
Female 11 36.7
Age (year)
20-29 1 3.3
30-39 - -
40-49 3 6.7
50-59 14 46.7
>60 13 43.3
Education
Primary school 24 80.0
Secondary school /Technical school 3 10.0
Bachelor’s degree 3 10.0
Occupations
Farmer 17 56.7
General contractor 7 23.4
Office worker 4 13.3
Merchant 1 3.3
Unemployed 1 33
Duration of HT
1-5 years 23 76.7
6-10 years 6 20.0
>10 years 1 3.3
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Table 2. Systolic Blood Pressure and Diastolic Blood Pressure of People with Uncontrolled HT Before, First Month,
Second Month, After Intervention, and Three Months Post-Intervention (N=30)

Blood pressure (mmHg) Mean S.D. Type 111 SS df F p-value
Systolic BP
Before intervention 144.55 10.34
1st month 131.23 12.86 2818.26 1 25.46 0.000***
2nd month 130.18 12.94
after intervention 125.48 12.89
3 months post-intervention 132.10 11.28
Diastolic BP
Before intervention 90.38 5.06
1st month 78.85 7.98 2160.08 1 51.52 0.000***
2nd month 78.55 11.18
After intervention 74.38 8.29
3 months post-intervention 79.03 7.63
*++p<0.001

Table 3. Amount and Percentage of Blood Pressure among People with Uncontrolled HT Before, After Intervention,

And Three Months Post- Intervention

BP Ranges Before intervention After intervention Three months post- intervention
(mmHg) n % n % n %

Systolic

101-120 12 40.0 8 26.7

121-140 13 43.3 16 53.3 17 56.7

141-160 15 50.0 1 3.3 5 16.6

161-180 2 6.7 1 33

Total 30 100 30%* 100 30 100
Diastolic

61-70 8 26.7 2 6.7

71-80 16 53.3 16 533

81-90 21 70.0 4 13.3 9 30.0

91-100 9 30.0 2 6.7 3 10.0

Total 30 100 30* 100 30* 100

*) no admission in hospital with signs and symptoms of hypertension urgency

intervention. In addition, no participants were
admitted into the hospital with signs and symptoms
of hypertensive urgency until at three months post-
intervention.

DISCUSSION

The results indicated that people with uncontrolled
HT had lower systolic blood pressures and diastolic
blood pressure compared with baseline levels
(p<0.001), and no hospital admissions. It indicates
that NTHMP could be able to lower risk of
cardiovascular disease, chronic kidney disease, and
stroke as well as improving quality of hypertensive
care. The four reasons for this effectiveness of
program are as follows:

First, the nurse practitioner, a leader of NTHMP,
designed the group health education by inviting the
healthcare team of a community hospital to provide
knowledge and skills into four topics, DASH diet,
increasing physical activity, stress relaxation, and
medication taking. These four topics were selected by
evidence based which could be effective to lower
blood pressure (Dechkong, 2017; Ozpulat et al. 2017;
Silveira et al., 2019). DASH diet, a health education,
was taught by a physician because there was no
dietician position in small community hospitals in
Thailand. In the belief that a physician is

knowledgeable in the treatment of diseases,
participants obeyed and followed the advice of the
physician, which allowed them to adjust their eating
behaviors until their blood pressure levels were
reduced. Previous reviews found the modified DASH
diet (Guo et al., 2021), progressive muscle relaxation
technique (Kep, 2018), and the mindfulness-based
stress reduction program (MBSR) (Lee et al., 2020)
can markedly decreased systolic and diastolic blood
pressure of hypertension patients. In addition, the
intervention group who received a supportive
educational program by an interdisciplinary health
are team had significantly lower SBP and DBP than
those of the control group (Rerkluenrit, Shi, &
Pramuansup, 2018). Therefore, group health
education of NTHPM helped participants to have
knowledge on diet consumption, adequate physical
activities and stress relaxation technique which they
could apply in their daily life and might result in
blood pressure reduction.

Second, most of the participants in this research
were low economic status. The nurse practitioner
taught how participants could measure their own
blood pressure and how to record and interpret the
outcome. This research provided blood pressure
machines for each participant to measure their blood
pressure at home during intervention. Home blood
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pressure records helped participants identify their
current blood pressure and remind to adjust their
diet and physical activities day to day. Participants’
blood pressure records were reviewed by NP at first,
second and third month visit for clarifying daily BP at
home. The participants who measured more blood
pressure learned more on how to control behavioral
change related to their blood pressure. There is
supporting evidence that BP measurement at home
helps remind patients to continuously take
antihypertensive and leads to better control of BP
(Thai Hypertension Society, 2019). Short-term home
blood pressure monitoring significantly reduces
office blood pressure and improves medication
adherence (Muhammad et al., 2019). SMBP and co-
interventions lead to clinically significant BP
reduction (Tucker, et al, 2017). So, HMBP helps
participants to keep their blood pressure at target
level and to prevent dangerous high blood pressure
level.

Third, from systematic review and meta-analysis
of non-adherence of antihypertensive drug, it was
found that non-adherence to antihypertensive
medications was noticed in 45% of the subjects
studied and a higher proportion of uncontrolled BP
(83.7%) (Melaku et al., 2017). This research planned
to solve non-adherence of antihypertensive drug by
cooperating with a pharmacist who is a member of
the health team, to monitor antihypertensive taking
of participants at their second-third visits. These
activities helped participants take antihypertensive
drug correctly and effectively and to ensure that all
participants had received the full range of
antihypertensive drug which could be effective to
decrease blood pressure. Prior research found
educational intervention alone may not improve
patients’” BP control and medication adherence to
antihypertensive =~ medications. =~ Pharmacist-led
interventions improved BP control and medication
adherence through education, counseling, or a
combination of both (Reeves et al, 2020). The
medication taking monitoring was done by a
pharmacist to lower blood pressure of participants
through education and counseling.

Fourth, from literature review, it was found that
MI is powerful for behavioral change among persons
with hypertension (Dechkong, 2017; McNeil, Addicks,
& Randall, 2017; Silveira et al., 2019). In this research,
NP applied face to face brief MI around 5-15
minutes/participant to ensure that all participants
understood the necessity of behavioral change. MI did
not waste the participant's time because it was
performed while the patient was waiting to see a
doctor. Similarly, a research found that motivational
interviews can be used in the acquisition of a healthy
nutrition habit by hypertensive individuals, the
increase in their exercise levels, and regulation of
blood pressure (Ozpulat, et al, 2017). From meta-
analysis reviews, interventions based on MI only or
those with coaches were the most effective in
hypertension improvement and MI (face to face
delivered) was more effective than phone delivered
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(Zomahoun etal., 2017). MI by NP helped participants
to confirm that they could have diet consumption,
physical activities, and perform stress relaxation
suitable for their lifestyle, which could lead to blood
pressure reduction.

HBPM was proven to have high potential to
improve BP control but its devices are more
expensive for low-income clients which is not
affordable as well as a high gain of hospital support.
This technique could be recommended to be applied
in cases of high-income people with HT.
Nevertheless, the interested people may use self-
blood pressure devices in sub-district health
promotion hospitals (SHPH) nearby their homes.

MI on behavioral adjustment is a good technique
which helps participants by thinking and planning for
their lifestyle changes. Nurses in OPDs and NPs in the
primary healthcare system could learn the
application of MI or be trained this technique via
technology communication (IT) or extraordinary
learning resources and find out the proper time to
play this role.

It is a good opportunity of NP in SHPH, which had
no pharmacist working in order to work on
medication taking support, especially in older adults
and those with low health literacy.

NTHMP was applied in a small community
hospital, which had lack of a dietitian who is the
expert on diet consumption. NP and physician take
more time to work on diet lifestyle changes of the
participants.

CONCLUSION

The overall results showed that NTHMP was effective
in lowering SBP and DBP and prevented hypertensive
urgency episodes among people with uncontrolled
HT. NTHMP is effective due to the design of the
program, including team-approached health
education, medication taking support, HBPM and MI
on behavioral adjustment. The key successes of the
program were participation among health providers
and people with uncontrolled HT.

To strengthen the program testing approach, a
two-group pre-posttest experimental design should
be applied. Nurses in community hospitals/primary
healthcare level could apply a nurse-led team-based
hypertension management for people with
uncontrolled HT by increasing other outcomes such
as self-management skill, body mass index, and stress
scale to clarify the approaches’ effects on lifestyle
modification. To extend the role of NPs on
hypertensive care, a study on people with non-
adjusted antihypertensive drug to continue their
lifestyle practices and prevent the complications
should be done.
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