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Research Paper
The Effect of Training With and Without Follow-up 
Through Telenursing on the Management of Stage 1 
Hypertension in Older People

Background: Hypertension is a risk factor for heart and blood vessel diseases, so it is 
crucial to teach patients how to control their hypertension and follow up on the training 
implementation. Accordingly, the present study aims to examine the effect of training 
according to the American Heart Association (AHA) and the American College of Cardiology 
(ACC) clinical practice guideline, with and without follow-up through telenursing on stage 1 
hypertension among older adult patients with stable angina pectoris.

Methods: This is quasi-experimental research conducted in 2021 with a pre-test and post-test design 
and a control group. The study subjects were 59 patients with stage I hypertension suffering from 
stable angina pectoris who were referred to Ahmadieh Heart Clinic affiliated with Torbat Heydarieh 
University of Medical Sciences, Torbat Heydarieh City, Iran. The participants were recruited by 
targeted sampling and were assigned into intervention (n=30) and control (n=29) groups using the 
balanced block randomization. Both groups underwent lifestyle modification training based on ACC/
AHA clinical practice guideline. In the experimental group, follow-up was done through telenursing 
once a week for three months, and the control group followed the clinic’s standard services. The 
data were gathered using a demographic set of questions and an aneroid sphygmomanometer. The 
obtained data were analyzed using the t-test, chi-square test, Mann-Whitney test, Wilcoxon test, and 
Fisher exact test in SPSS software, version 20. The significance level was set at P<0.05.

Results: Compared to before the intervention, systolic blood pressure (P=0.009) and diastolic 
blood pressure (P=0.019) of the experimental group decreased significantly after the intervention. 
However, no significant difference was seen in the average pulse pressure (P=0.125) of the 
intervention group after the intervention. After the intervention, the systolic (P=0.001) and 
diastolic (P=0.002) blood pressure, as well as pulse pressure (P=0.006) of the intervention group, 
decreased significantly compared to the control group.

Conclusion: Telenursing is suggested as an efficient method of controlling and managing 
hypertension in older adults with stable angina pectoris.
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Introduction 

ypertension (HTN) is a main risk fac-
tor for heart and blood vessel diseases, 
such as angina pectoris (Kringeland et 
al., 2022). It is also a preventable cause 
of mortality, incapability, and hospital-

ization among older adults (Carey et al., 2018). Sys-
tolic hypertension is one of the most powerful indica-
tors of HTN among older adults. Its prevalence among 
older adults above 65 years of age has been reported as 
61.7%-67.7% (Kim et al., 2019). Globally, over 1 bil-
lion people suffer from HTN (Zhou et al., 2021). Many 
patients cannot control their diseases (Izadirad et al., 
2014). Angina pectoris is the most common cardiac 
ischemic disease, which causes repeated hospitalization 
in intensive care units and can seriously affect the life 
and work of patients and families. Age, gender, famil-
ial history, race, cigarette smoking, animal fats, HTN, 
and stress are among the factors that contribute to an-
gina pectoris. Therefore, controlling high blood pressure 
can be essential to preventing cardiovascular diseases, 
especially angina pectoris (Sarrafzadegan & Mohamm-
madifard., 2019; Kloner et al., 2017).

There are various clinical guidelines for the preven-
tion and control of HTN; one of them is the American 
College of Cardiology (ACC) and the American Heart 
Association (AHA) clinical practice guideline (ACC/

AHA guideline, 2017). It has been prepared based on 
scientific evidence and the practical experience of the 
specialists. According to ACC/AHA guidelines, in order 
to prevent and treat hypertension (HTN), blood pressure 
(BP) should be categorized as normal, high, or stage 1 
or 2 HTN. Normal BP is defined as <120/<80 mm Hg, 
while high BP is 120-129/<80 mm Hg. Stage 1 HTN is 
when the systolic BP is 130-139 or diastolic BP is 80-
89 mm Hg, and stage 2 HTN is a systolic BP of ≥140 
or diastolic BP of ≥90 mm Hg (Whelton et al., 2017). 
Also, based on this guideline, training is required to 
make lifestyle changes (including regular physical ac-
tivity, balanced nutrition, no smoking, no drinking alco-
hol, appropriate handling of stress, and losing weight) 
(Carey et al., 2018). Compared to some guidelines, one 
of the advantages of the AHA/ACC guideline is its em-
phasis on lifestyle and diet modification in treating stage 
1 HTN and does not recommend medication for them 
(Whelton et al., 2017).

Receiving proper education is one of the essential 
needs of patients, and having complete information 
about the course of the disease and its treatment is one 
of their most important rights. Patient education is one 
of the crucial responsibilities and roles of caring nurses, 
which helps to recover patients and promote their health. 
Further, patient education may help increase patient 
compliance and lifestyle changes (Ghoulami-Shilsari 
& Esmaeilpour Bandboni, 2019; Elbialy et al., 2022). 

H

Highlights 

● Hypertension is a controllable risk factor for heart and blood vessel diseases.

● According to the American Heart Association (AHA) and the American College of Cardiology (ACC) clinical prac-
tice guideline for controlling hypertension and its follow-up through telenursing, educating older patients are efficient 
in handling hypertension. 

● The experimental group’s systolic and diastolic blood pressure and pulse pressure decreased significantly compared 
to the control group after the intervention.

Plain Language Summary 

Although high blood pressure is a main risk factor for cardiovascular diseases, a considerable percentage of hyper-
tensive patients are unable to manage their hypertension due to a lack of knowledge. Even after teaching and receiving 
information, patients often need follow-up on care and program implementation. Telenursing, through telecommunica-
tions technology, provides this follow-up from remote areas. Accordingly, the present study was designed to examine 
the impact of training based on the American Heart Association (AHA) and the American College of Cardiology 
(ACC) clinical practice guideline with and without follow-up through telenursing on stage 1 hypertension among older 
adult patients with stable angina pectoris. Based on the results, follow-up training given to patients through telenursing 
efficiently handles their high blood pressure. 
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Today, many patients are discharged from the hospital 
after a short period of hospitalization, and a major part of 
their recovery period is spent at home without benefiting 
from continuous medical or nursing care. Based on this, 
the necessary information and training should be given 
to patients and their families before leaving the hospi-
tal. This training should be continued after leaving the 
hospital so that patients can care for themselves at home 
based on what they have learned (Dinh et al., 2016).

There are various educational methods, including need-
based learning, telenursing, follow-up care plans, and 
other educational methods for helping patients after dis-
charge from the hospital (Morris, 2022; Friedman et al., 
2011). Telenursing/telehealth nursing utilizes technology 
to deliver nursing services via computers, mobile phones, 
and other instruments. Telenursing is a cost-effective and 
efficient method to evaluate patients’ care requirements 
and follow-up on their education (Ghoulami-Shilsari & 
Esmaeilpour Bandboni, 2019). Telenursing is a suitable 
means of fulfilling the needs of older adult patients. This 
method is ideal for older adult patients and all patients 
who require monitoring, such as hypertensive patients 
(Ghai & Kalyan, 2017). It also enhances the relation-
ship between clients and caregiver staff and removes the 
time and place obstacles. In addition, telenursing effec-
tively reduces costs and facilitates access to healthcare 
(Nazer Mozafari et al., 2017). Telenursing may be used 
as a suitable approach to provide training to hyperten-
sive patients. Especially since elderly patients with HTN 
need more education and continuous checking, follow-
up through telenursing can be an effective tool (Talebi 
et al., 2023). Adherence to recommendations is critical 
in managing HTN and preventing its side effects (Cho 
et al., 2018). Telenursing follow-up of what the patient 
has learned may affect adherence to recommendations 
in older adults. 

In light of what was said, HTN is a significant risk fac-
tor for cardiovascular illnesses, and the ACC/AHA has 
provided appropriate guideline for lifestyle modifica-
tion to control stage 1 hypertension. On the other hand, 
follow-up training given to patients through telenursing 
can effectively manage heart and blood vessel diseases 
in the elderly. In addition, no studies were found in this 
field. Therefore, the present study was designed to as-
sess the impact of training with and without follow-up 
via telenursing on managing HTN in older people with 
stable angina pectoris.

Materials and Methods

Design, setting, and sample

This quasi-experimental research employs a pre-test 
and post-test design with a control group. It assessed the 
effectiveness of training based on ACC/AHA guideline 
for HTN with and without follow-up through telenursing 
on stage 1 HTN among older adults in 2021. The study 
setting was Ahmadieh Clinic, affiliated with the Torbat 
Heydarieh University of Medical Sciences, Torbat Hey-
darieh City, Iran. This clinic is an outpatient department 
that services cardiac and hypertensive patients. Every 
day, cardiologists attend this clinic to visit 150 to 200 
patients. In addition, patients receive routine education 
about their disease by nurses and other staff.

Using comparing two means formula and based on Na-
jafi Ghezeljeh et al.’s research (2017), with a test power 
of 90% and a confidence level of 99%, a sample size of 
25 was calculated per group. Finally, 30 subjects were 
assigned for each group (60 older adults), considering a 
possible sample attrition rate of 20%.

x̄1=155, x̄2=134.31, s1=18.78, s2=18.76,z1-α⁄2=2.57, z1-

β=1.28

Among 140 available older patients with HTN, 60 stage 
1 HTN patients were selected purposively according to 
inclusion criteria. The criteria for entering the study were 
willingness to participate in the study, age 60-75 years, 
stage 1 HTN, atherosclerotic cardiovascular disease (AS-
CVD) index of lower than 10%, having a cellphone, abil-
ity to answer phone calls, no speaking or hearing disor-
ders, not receiving medication for controlling HTN, and 
no cognitive disorders based on the abbreviated mental 
test score (AMTS). Acquiring a score of seven and above 
indicated no cognitive disorder. The exclusion criteria 
were unwillingness to continue participation, twice or 
more not answering phone calls, migration or long travel, 
and changes in the hypertension stage.

Randomization

The subjects were equally allocated to the two study 
groups at a proportion of 1:1. Allocation into intervention 
and control groups was done using the balanced block 
randomization method with four permutation blocks. 
To perform this, the letters X and Y were considered for 
the intervention and control groups, respectively. Con-
ceivable modes within this way include XXYY, YYXX, 
XYXY, XYYX, YXXY, and YXYX. Each mode was 
written on a sheet. All of them are numbered from 1 to 
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6. A number is then chosen by rolling a dice. According 
to the selected mode, participants were assigned into two 
groups. This procedure continued until the sample study 
was completed. Later on, one subject from the control 
group dropped out because of unwillingness to continue 
(Figure 1).

Face-to-face training sessions were held individually 
for each patient in the clinic. To understand the content 
better, lecture sessions were accompanied by the retrain-
ing method and PowerPoint slides. The duration of ses-
sions for each patient was 45 minutes, and a total of 59 
face-to-face training sessions were held. The principal 
investigator taught lifestyle modification, and based on 
ACC/AHA guideline for HTN, patients’ questions were 
answered. Training according to the ACC/AHA guide-
lines for HTN includes non-pharmacological actions to 
decrease BP, such as losing weight for overweight peo-
ple, using a proper diet that limits supplement salts (such 
as sodium and potassium) in the nutritional regimen, 

and increasing activities with a regular exercise plan. 
The patients were asked to apply these pieces of train-
ing to their daily schedules. After the training session, 
the first author performed telenursing in the intervention 
group. The first author contacted the patients weekly for 
three months to ensure the instructions were followed. 
Phone calls were often made between 16:00 and 19:00, 
and each phone call lasted at least 10 or at most 20 min-
utes. During the phone calls, the patient was reminded 
of the educational points, and if needed, the necessary 
guidance was provided again. In each telenursing call, 
the patients were asked about following a healthy diet, 
including regular exercise in their daily schedule, and 
quitting or reducing smoking, and the patients’ questions 
were answered. The control group received the cardio-
vascular center services after receiving the educational 
content according to the ACC/AHA guideline for HTN. 
After collecting the data, both groups were given a train-
ing booklet containing the necessary tips and common 
questions. 

Figure 1. Flowchart of the recruitment process
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Measurement 

Before random allocation, the conscious intellectual 
activity status of the subjects was assessed using the 
AMTS. It is a 10-point scale quickly to evaluate the el-
derly for possible cognitive disorders. Hodkinson (1972) 
designed the AMTS in 1972, and Bakhtiyari et al. (2014) 
confirmed the validity and reliability of its Persian edi-
tion. Acquiring a score of seven or above indicates no 
cognitive disorder. The ASCVD index was also calcu-
lated for each patient. This index investigates the risk 
of cardiovascular disease over the next 10 years. It is 
calculated based on the relevant software by entering 
pertinent indicators, including age, gender, race, plasma 
lipid (cholesterol, high-density lipoprotein, low-density 
lipoprotein), history of taking aspirin, and history of con-
suming statins. Based on ACC/AHA guideline, lifestyle 
modification is the first-line treatment of stage 1 HTN in 
patients with ASCVD below 10% (Carey et al., 2018). 
All participants met this criterion, and no one was ex-
cluded from this stage.

The data were obtained using a set of questions about 
demographic characteristics and an aneroid sphygmo-
manometer. The set of questions included gender, age, 
weight, marital condition, occupation, education level, 
economic condition, medication (except antihyperten-
sive agents), history of cardiac disease in first-degree rel-
atives, as well as years past from the disease. An aneroid 
sphygmomanometer was used to measure BP. The inter-
rater reliability method was used for precise monitoring 
and measurement by an aneroid sphygmomanometer. 
The first researcher, using an aneroid sphygmomanom-
eter, took the BP of 10 patients, and another researcher 
tested the BP of those 10 patients using a Richter mer-
cury sphygmomanometer. The Pearson test revealed a re-
lationship between the results of two evaluators (r=0.89). 
The clinical medical engineer assessed the validity of the 
aneroid sphygmomanometer according to the construc-
tor’s report and a blood pressure calibration kit. To check 
the accuracy of the aneroid sphygmomanometer during 
the data collection process, it was compared with a mer-
cury sphygmomanometer every day. For this purpose, BP 
is measured from a person under standard conditions us-
ing both devices, and the results are compared. The BP of 
the patients was measured using a standard method and 
from the right hand in a sitting position in the morning. 

In this study, the subjects were not aware of their 
placement in the groups. Three months before and three 
months after the end of the intervention, the BP of pa-
tients was measured by the first author. To this end, the 
patients were contacted and asked to come to the clinic. 

BP was measured twice at an interval of 5 minutes, and 
then the average of the two values was recorded. 

Data analysis

To investigate the study data, first, the normal distribu-
tion of the variables was checked with the Kolmogorov-
Smirnov test. The findings indicated that, except for 
height, other quantitative variables did not follow the 
normal distribution. The chi-square test and Fisher exact 
test were used to compare between the two groups the 
qualitative variables, including history of non-cardiac 
disease, history of medication other than antihyperten-
sive, economic status, marital status, gender, job, edu-
cation level, and history of heart disease in first-degree 
relatives. The Wilcoxon test was used to compare each 
group’s pulse pressure and systolic and diastolic BP be-
fore and after the intervention. The independent t-test 
and Mann-Whitney test were used to compare height, 
age, weight, duration of illness, and ASCVD index be-
tween the two groups. In addition, the Mann-Whitney 
test was used to compare pulse pressure and systolic and 
diastolic BP before and after the intervention between 
the two groups. Statistical tests were done in data analy-
sis at a significance level of 0.05.

Results

The results of statistical tests showed that the two study 
groups were homogenous in terms of baseline character-
istics (Table 1). 

Results of the Mann-Whitney test showed that the 
two study groups were comparable regarding systolic 
BP (P=0.11), diastolic BP (P=0.90), and pulse pressure 
(P=0.24) before the intervention (Table 2).

The results of the Wilcoxon test showed that the aver-
ages of systolic blood pressure (P=0.32), diastolic blood 
pressure (P=0.192), and pulse pressure (P=0.425) were 
not significantly different in the control group before 
and after the intervention (Table 3). However, the sys-
tolic BP (P=0.009) and diastolic BP (P=0.019) after the 
intervention were significantly lower than the baseline 
in the experimental group. Comparing the average pulse 
pressure (P=0.125) before and after the intervention in 
both groups revealed no significant difference (Table 3).

A comparison of systolic BP, diastolic BP, and pulse 
pressure of the two study groups after the intervention in-
dicated a significant difference. Compared to the control 
group, systolic BP (P=0.001), diastolic BP (P=0.002), 
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and pulse pressure (P=0.006) were significantly lower in 
the experimental group (Table 4).

4. Discussion

The current study aimed to compare the impacts of 
training based on ACC/AHA guideline with and without 
follow-up through telenursing in older people with stage 
1 HTN. 

A comparison of the mean systolic and diastolic BP 
in the intervention group showed a significant decrease 
post-intervention, while no notable difference was ob-
served in the control group before and after the interven-
tion. These findings align with the research conducted 
by Sadeghi-Gandomani et al. (2021) and Mohsen et al. 
(2020). Mohsen et al.’s study (2020) was conducted ac-
cording to the World Health Organization (WHO) guide-
lines for controlling HTN, and Sadeghi-Gandomani et 
al.’s (2021) study used no specific educational guideline. 
However, follow-up through telenursing was the same 

Table 1. Comparing the baseline characteristics of the two groups 

Variables
No. (%)/Mean±SD

P
Experimental (n=30) Control (n=29)

Sex
Woman 23(76.8) 21(72.4)

0.46*

Man 7(23.2) 8(27.6)

Marital status
Married 25(83.3) 20(69)

0.161*

Widow 5(16.7) 9(31)

Level of education

Illiterate 19(63.3) 18(62.1)

0.33**Elementary 9(30) 11(37.9)

Diploma 2(6.7) 0(0)

Income
Equal to the family cost 27(90) 22(75.9)

0.136*

Less than the family cost 3(10) 7(24.1)

Job
Employed 5(16.67) 8(27.59)

0.243*

Retired 25(83.33) 21(72.41)

History of medication
(other than antihypertensive 

drugs)

Yes 11(36.7) 11(37.9)
0.567*

No 19(63.3) 18(62.1)

History of non-cardiac diseases
Yes 11(36.7) 10(34.48)

0.539*

No 19(63.3) 19(65.52)

History of heart disease in first-
degree relatives

Yes 6(20) 8(27.6)
0.353**

No 24(80) 21(72.4)

Age (y) 64.48±4.21 64.26±2.67 0.89***

Weight (kg) 72.50±2.41 68.20±9.44 0.154***

Height (cm) 161.23±9.55 162.41±9.39 0.63****

Duration of illness (y) 2.53±2.10 3.79±4.98 0.691***

ASCVD index 6.65±2.59 6.65±2.59 0.181***

*The Fisher exact test; **The chi-squared test; ***The Mann-Whitney test; ****The independent t-test.
ASCVD: Atherosclerotic cardiovascular disease. 
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in all these studies. This means that telenursing is effec-
tive as an intervention in managing HTN. Therefore, this 
method can manage stage 1 HTN in older people. Com-
pared to the above studies, the advantages of the current 
study are three things: It was conducted on older people, 
the duration of the intervention was longer, and it was 
performed according to a well-known guideline. 

Moreover, the results of the current study indicated 
that the systolic and diastolic BP significantly decreased 
in the experimental group after the intervention. These 

findings align with the research conducted by Sadeghi-
Gandomani et al. (2021) and Mohsen et al. (2020); their 
goal was to evaluate the impact of telenursing on BP and 
body mass index of people with prehypertension. In ad-
dition, the results of a study conducted by Talebi et al. 
(2023) to determine the impacts of telenursing on the 
handling of self-care behaviors in people with chronic 
HTN showed that telenursing can improve the nutrition-
al status and disease management of people with chronic 
HTN. The research results by Elbialy et al. (2022), and 
Ghoulami-Shilsari et al. (2019) showed that self-man-

Table 2. Comparing the mean systolic and diastolic BP and pulse pressure of the two groups before the intervention 

Variables
Mean±SD

P* 
Experimental (n=30) Control (n=29)

Systolic BP (mm Hg) 130.40±5.46 132.72±4.36 0.110

Diastolic BP (mm Hg) 80.9±3.75 81.13±3.38 0.90

Pulse pressure 49.46±7.37 51.58±5.46 0.24

*The Mann-Whitney U test. 
BP: Blood pressure.

Table 3. Comparing the mean systolic and diastolic BP and pulse pressure before and after the intervention in both groups 

Group Variables
Mean±SD

P*

Before the Intervention After the Intervention

Control (n=29)

Systolic BP (mm Hg) 132.72±4.36 134.79±11.26 0.32

Diastolic BP (mm Hg) 81.13±3.38 82.24±5.10 0.19

Pulse pressure 51.58±5.46 52.55±8.05 0.42

Experimental (n=30)

Systolic BP (mm Hg) 130.40±5.46 125.33±11.81 0.009

Diastolic BP (mm Hg) 80.90±3.75 77.66±6.39 0.019

Pulse pressure 49.46±7.37 47.66±8.58 0.125

*The Wilcoxon test. 
BP: Blood pressure.

Table 4. Comparison of mean systolic and diastolic BP and pulse pressure after the intervention in two groups

Variables
Mean±SD

P* 
Experimental (n=30) Control (n=29)

Systolic BP (mm Hg) 125.33±11.81 134.79±11.26 0.001

Diastolic BP (mm Hg) 77.66±6.39 82.24±5.10 0.002

Pulse pressure 47.66±8.58 52.55±8.05 0.006

*The Mann-Whitney U test. 
BP: Blood pressure.
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agement hypertension training through telenursing in-
creases patients’ knowledge and improves their lifestyle. 
Moreover, telenursing has improved self-care behaviors 
(Ghoulami-Shilsari et al., 2019) and increased self-effi-
cacy (Keshavraz et al., 2020). In many cases, patients 
may not have understood the importance of the provided 
training. Based on this, it is appropriate to follow the 
training given by telenursing for better disease manage-
ment. During these follow-ups, the care provider team 
discovers the patient’s problems. In addition, an opportu-
nity arises in which the patients are guided about manag-
ing their diseases. All of these measures can be effective 
in managing and reducing BP. Based on Khosravi et al. 
(2012), the most common causes of uncontrolled HTN 
in the elderly are lack of knowledge, non-compliance 
with the diet, stress, smoking, and irregular medica-
tion intake. Meanwhile, follow-up through telenursing 
can reduce these defects and help improve the patient’s 
lifestyle. Mamashli et al. (2022) showed that telenursing 
reduces hospitalization, BP, and mortality and increases 
quality of life. 

Conclusions

The current study specified that training based on the 
ACC/AHA clinical practice guideline and telenursing 
follow-up proves effective in managing stage 1 HTN 
in older adults. Therefore, it is proposed that telenurs-
ing be used to manage HTN in older people. Consid-
ering the ever-increasing growth of the elderly popula-
tion and the high prevalence of HTN in these people, it 
is suggested that proper planning and policy should be 
made regarding the follow-up of the disease status of this 
group through telenursing. Nurses can train older adults 
through telenursing methods and improve the manage-
ment of HTN in this group. Considering that there is 
no telenursing course in Iran, and this course is not of-
fered as a specialty in nursing schools, it is suggested 
that nurses start a telehealth nursing course and receive 
specialized training. It is recommended that similar stud-
ies be conducted on patients with HTN at other stages to 
evaluate the effectiveness of follow-up through telenurs-
ing intervention.

The limitation of this research was that the sample con-
sisted of patients with stage 1 HTN. Therefore, general-
izing the findings to other HTN stages should be cau-
tiously performed. The benefits of the present research 
encompass adherence to standard BP measurement con-
ditions alongside the inclusion of a control group and an 
adequate sample size.
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