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ABSTRACT

Hypertension is abnormal blood pressure and should measure more than once. Precise blood
pressure measurements will produce valid data. This research aims to determine the validity of blood
pressure in hypertensive patients. The method is quantitative with a cross-sectional research design,
accidental sampling technique on 153 respondents, at the Rawasari Community Health Center,
Jambi City, and the kappa test is used to statistical test. The validity of the measurement uses
accuracy, specificity, and sensitivity tests. The results obtained were 66% of respondents with degree
1 hypertension on the right arm and 58.8% on the left arm. Blood pressure in the right arm correlates
with blood pressure in the left arm and vice versa with values of p = 0.000. The sensitivity value is
73.2%, the specificity value is 88.7%, and the accuracy value is 83%. But the left arm has a
sensitivity value of 78.8%, a specificity value of 85.1%, and an accuracy value of 83%. Blood
pressure measurement on the right arm is more valid than the left arm because it has a higher
specificity and positive predictive value and has a higher LR+ value. The conclusion is that the right
arm is better for measuring blood pressure, because it has a greater specificity value which influences
the choice of measurement location.
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INTRODUCTION

More than 36 million people die every year due to non-communicable
diseases (NCDs). There are 9 million deaths caused by non-communicable
diseases, before the age of 60 years. These premature deaths occur in countries with
lower middle income. Around 45% of deaths are due to complications of
hypertension, namely heart disease and as many as 51% of deaths are due to stroke.
Several cardiovascular diseases result in death, namely coronary heart disease and
stroke, which are expected to continue to increase to 23.3 million in 2030
(Indonesian Ministry of Health, 2014). The 2018 National Basic Health Research
obtained data on the prevalence of hypertension in Indonesia based on age >18
years of 34.1% and an increase from 2013 of 8.3% (Indonesian Ministry of Health,
2018).

Data from the Jambi Provincial Health Service shows that in 2016 the
prevalence rate of hypertension in Jambi Province reached 7,972 people, while in
2017 there was an increase in the prevalence rate of hypertension in Jambi Province
to 9,456 people (Jambi City Health Office, 2018). Hypertension sufferers based on
data from the Jambi City Health Service in 2018, in all Jambi City Health
Promotion Center working areas, the highest number of hypertension sufferers
were in the Rawasari Health Promotion Center working area, Kota Baru District,
Jambi City with 4,846 sufferers, while the lowest number of hypertension sufferers
were in the Paal Health Promotion Center I working area, namely 379 people
suffering from hypertension.
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Silent killer is a term for hypertension, because it is one of the causes of
mortality and morbidity in Indonesia, so it is very common for interventions to be
carried out at various levels of health facilities. All major guidelines both from
within and outside the country state that a person suffers from hypertension if the
results of a systolic blood pressure examination are > 140 mmHg and/or diastolic
> 90 mmHg and the examination is carried out repeatedly. The basis for
determining the diagnosis of hypertension is determined by the results of systolic
blood pressure (PERKI, 2015).

Blood pressure measurement begins by placing the cuff tightly and gently
on the upper arm, then expanding it by pumping until the radial or brachial pulse
disappears. Continue by inflating the cuff by 20 to 30 mmHg after the radial pulse
has disappeared. The systolic blood pressure has passed and the brachial artery has
closed which is the cause of the loss of pulsation. Next, slowly deflate the cuff and
take a reading by auscultation or palpation. Systolic pressure can be measured by
palpation, while through auscultation the systolic and diastolic pressure can be
measured more accurately (Smeltzer and Bare 2013).

Early detection will help determine management and efforts to prevent
damage or disability. Correct diagnosis of hypertension can be done by measuring
blood pressure. The diagnosis of hypertension can be determined by measuring
blood pressure twice with a diastolic pressure of 90 mmHg or more and a systolic
pressure of more than 135 mmHg. Some literature states that it is important to
measure blood pressure in both arms (Potter and Perry, 2013).

Assaetal., 2014 research compared blood pressure in the left and right arms
of hypertension sufferers with the results of differences in blood pressure in the left
and right arms of hypertension sufferers.®Blood pressure measurements are
generally carried out on the right arm, but not on that arm if it is injured. Blood
pressure is best measured at rest and in a sitting or lying position. This is because
blood pressure is influenced by many factors, namely cardiac output, peripheral
vascular resistance, arterial elasticity, and blood volume (Potter and Perry, 2013).

Based on the background above, this research aims to obtain the validity
value of blood pressure measurements for hypertension sufferers by comparing the
results of sensitivity, specificity and accuracy measurements.

METHOD

This research design was quantitative with methods crosssectional. The aim
of the research is to determine the validity of the blood pressure measurement
results of hypertensive sufferers. Inclusion criteria included hypertension sufferers
who were willing to take part in the research, adults aged 26-45 years and
diagnosed with hypertension by a doctor. The exclusion criteria in this study were
women suffering from hypertension who were pregnant, suffering from hand and
arm disabilities, in the elderly category and unconscious.

This research was carried out at the Rawasari Community Health
Promotion Center, Jambi City, in the General Poly Room. The research sample was
153 respondents using the technique accidental sampling for 3 months. Each
respondent had blood pressure measured on both the left and right arms 3 times in
a sitting position and with a time difference of 5 minutes for each measurement.
The digital blood pressure meter used has been calibrated, thereby reducing bias in
blood pressure measurements. The measurement results will be analyzed using the
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lowest value in statistical tests, namely the kappa test, sensitivity test, specificity
test and accuracy test.

RESULT
1. The characteristics of the respondents

The characteristics of the respondents obtained were gender and occupation.
Details can be seen in the table below:

Table 1. Frequency Distribution of Respondents Based on Gender and Occupation
(n=153)

Characteristics n %

Gender

Male 45 29,4

Female 108 70,6
Occupation

Without work 58 37,9

Civil Servant 23 15

Private 72 471

Table 1 showed that the gender of the respondents was 70.6% female and
47.1% of the respondents worked in the private sector.

2. Univariat Analysis

The results of the data analysis that has been carried out show that
hypertensive sufferers have different degrees of hypertension when blood pressure
is measured on both the right and left arms. Details are in the table below:

Table 2. Frequency Distribution of Respondents' Blood Pressure Based on Degree of
Hypertension (n=153)

Hypertension Stage n %

Right arm

Not Hypertension 10 6,5

Pre Hypertension 42 27,5

Stage 1 101 66
Left arm

Not Hypertension 1 0,6

Pre Hypertension 55 34,8

Stage 1 90 58,8

Stage 2 9 5,8

Table 2 showed that more than half of the respondents experienced grade 1
hypertension in the right arm (66%) and left arm (58.8%). Next, the data was
analyzed into a 2x2 table, by categorizing into no hypertension and hypertension,
the data in the table below:
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Table 3. Frequency Distribution of Respondents' Blood Pressure (n=153)

Hypertension Degrees n %
Right arm
Not hypertension 52 34
Hypertension 101 66
Left arm
Not hypertension 56 36,6
Hypertension 97 63,4

From the table above it is known that the majority of respondents were
categorized as having hypertension in the right arm (66%) and left arm (53.4%).

3. Bivariat Analysis

The results of the analysis in the table below consist of the results of blood
pressure measurements in hypertension sufferers in both arms, namely:
Table 4. Respondent's Blood Pressure on the Right Arm (n=153)

Left Arm Total  Significancy
Hypertension Not
Right Arm hypertension

Hypertension 41 11 52 0,000

Not 15 86 101

hypertension

Total 56 97 153
Sensitivity : —— = —— = 2= =73,2%
T A .
Specificity : d - Tiree 97 88,7%
Positive predictive value: o - A A 78.8%
a+b 41+11 52
Negative predictive value—2 = 36— 36 _ 85,1%
a+d e 589 o

Accuracy : o = siviieistes 153 507

Sensitifity _ _732% _ cea o,
(1-Specifity) 1-887% N

Likelihood Ratio negative (LR-) : (A-Sensitifity) _ (173.2%) _
Specifity 88,7%

Likelihood Ratio positive (LR+) :

30,3%

Based on the analysis above, it is known that there is a correlation between
blood pressure in the right and left arms (0.000). Apart from that, it is known that
the right arm has a sensitivity value of 73.2%, a specificity value of 88.7% and an
accuracy value of 83%. However, blood pressure in the left arm can be seen in detail

as follows:
Table 5. Respondent's Blood Pressure on the Left Arm (n=153)

Right Arm Total  Significancy
Hypertension Not
Left Arm hypertension
Hypertension 41 15 56 0,000
Not 11 86 97
hypertension
Total 52 97 153
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e a 41 41
Sensitivity : — =——=—=78,8%
a-gc 41+11 52
o 86 86
Specificity : — = ——=—= 85,19
p Y btd 15486 101 1%
. L a 41 41 o
Positive predictive value:: —=——==—="73,2%
atb 4115 56
Negative predictive value:— = ——=—=88,6%
) ctd 11+86 97
a+ 41+ 127
Accuracy = =—=83%
a+b+c+d 41+15+11+86 153

Likelihood Ratio positive (LR+) : (fe;‘;‘etc‘j;‘ftyy = O — 526,7%
- - y 0

_ itifi _ 0,
Likelihood Ratio negative (LR-) : a Sens.w.lﬂty) = (oT88%
Specifity 85,1%

)= 24,7%

Based on the analysis above, it is known that there is a correlation between
blood pressure in the left arm and the right arm (0.000). Apart from that, it is known
that the left arm has a sensitivity value of 78.8%, a specificity value of 85.1% and
an accuracy value of 83%.

Based on the LR+ and LR- values, it can be concluded that blood pressure
measurements on the right arm are more valid compared to the left arm, which is
characterized by higher specificity and positive predictive values and has a higher
LR+ value.

DISCUSSION

Hypertension is blood pressure above normal values continuously. In
asymptomatic conditions (without clear symptoms) and is often a contributing
factor to myocardial infarction (heart attack). An increase in blood pressure without
a known cause is called primary hypertension. An increase in blood pressure that
has a known cause is called secondary hypertension. Hypertension is a widespread
health problem. Systolic blood pressure greater than 130mmHg or diastolic blood
pressure greater than 8SmmHg (Kozier and Erbs, 2010).

The research data obtained showed that there were more types of
respondents female gender of man. Previous theories explain the influence of type
gender on the incidence of hypertension, Men are more at risk of experiencing an
increase in systolic blood pressure than women. However, the prevalence of
hypertension in women increases after experiencing menopause. The hormones
estrogen and progesterone can increases the angiotensin I1 pressor response through
the RAAS pathway, resulting in an increase blood pressure (Putri, et al, 2015). The
research results were strengthened by Khasanah et al. (2020) through the results of
their research, namely that the majority (76.5%) of hypertension sufferers were
women. Research by Rosadi & Hildawati (2021) also states that 80.7% of
hypertension sufferers are female.

Physical activity can affect blood pressure, when you are active your blood
pressure becomes higher, whereas when you are active resting will be lower.
Regularity in doing physical activity can reduce it blood vessel stiffness as well
increase the endurance of the heart and lungs, so that blood pressure drops (Suryani,
et al, 2020). This is in line with research results which found that the majority of
respondents worked and therefore carried out routine activities.

Eliani et al. (2022) through their research found that there is a relationship
between daily activities and the degree of hypertension. A total of 59.4% of
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respondents experienced grade 1 hypertension. Research findings also show that the
majority of respondents experienced grade 1 hypertension. In line with Purqoti and
Ningsih, (2019) research results, 66.7% of respondents experienced hypertension
stage 1.

Blood pressure is the pressure produced by blood in blood vessels and is in
accordance with blood volume and flexibility of blood vessels. An increase in blood
pressure is caused by an increase in blood volume or the flexibility of blood vessels,
while a reduction in blood volume can reduce blood pressure (Setiawan and Sari,
2010). The factor that influences the difference in pressure in the blood vessels is
body position, then changes in blood pressure according to body position are
influenced by the gravity factor (Barbeau, 2004).

Accurate blood pressure measurement is very useful for clinical decisions.
Accurate blood pressure measurement is also useful for diagnosing and managing
hypertension. Besides that, the use of validated and calibrated devices is essential
to obtain accurate blood pressure measurement results (Frese, et al, 2011).
Likewise, this research uses a digital sphygmomanometer which has been calibrated
so that the data obtained is valid. According to Putra in 2021, the digital
sphygmomanometer has a sensitivity value of 90.6%, specificity 100%, PPV 100%
and NPV 87.2%. The analysis results do not differ from the validity value
sphygmomanometer mercury which is gold standard in measuring hypertension
(Muntner et al., 2019).

In addition, blood pressure was measured in this study in a sitting position.
In line with research by Jatinugroho & Lontoh (2021) which states that there is a
significant difference in blood pressure in standing and sitting positions, but there
is no difference in blood pressure in sitting and lying positions. Research by
Menembu, et al., (2015) also concludes the position Sitting and standing when
measuring blood pressure affects the systolic and diastolic values. Blood pressure
in a standing position is higher than blood pressure in a sitting position.

Blood pressure checks were carried out on The client sits quietly in a chair
with back support, both feet flat on the floor (Chobanian et al., 2003). This was
done 5 minutes before the blood pressure measurement and both arms had to be
measured. Blood pressure measurements in the standing position are carried out in
patients who are at risk of developing postural hypotension (Pickering et al., 2005).
In order to reduce bias, this study also took measurements on both arms 3 times
and at an interval of 5 minutes for each measurement.

The results of the research analysis show that blood pressure in the right and
left arms is related to each other, but has different validity values. This can be seen
in the different values of sensitivity, specificity, accuracy, LR+ and LR-. The results
of the analysis concluded that the right arm was better for measuring blood pressure
compared to the left arm. The right arm has a higher specificity value, positive
predictive value and LR+ compared to the left arm.

Essa and Ahmed (2022) have concluded the results of their research, namely
that blood pressure measurements were carried out on both arms and in a sitting
position accompanied by a stable condition. In addition, blood pressure
measurements carried out on the dominant hand are better. Based on research
findings, most of the right arm is the dominant arm for respondents and also has
better validity values. Research findings were that 144 (94.2%) respondents had the
right arm as their dominant arm.
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Clark, et al. (2022) also stated that both arms should be measured to
diagnose and manage hypertension. Good blood pressure measurements are carried
out on the arm with high blood pressure. In contrast to the research findings, namely
higher blood pressure in the left arm, this is due to a lack of activity carried out on
the left arm. Statistically it has also been proven by validity results showing that the
right arm is better used for measuring blood pressure.

Research by Robert et al. (2019) proves that the combined value of
sensitivity and specificity in systole and diastole is good, but there is a bias towards
male gender and respondents who do not work. This can be used as comparative
data in research with a minority of respondents who are male and do not work, so
that the bias in the measurement results is minimal.

CONCLUSION

Blood pressure measurements for hypertensive sufferers on the right arm
are more valid with greater specificity, positive predictive value and LR+
compared to blood pressure on the left arm.
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