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ABSTRACT

Aim: This study aimed to determine the effect of a cuff properly sized for mid-upper arm circumference on blood pressure measurement
in obese surgical patients.

Method: This prospective crossover clinical trial was conducted with 100 patients who had body mass index 230 kg/m? and mid-upper
arm circumference 227 cm and were admitted to the general surgery unit of a medical faculty hospital in istanbul, Turkey between
January 1,2015, and December 31, 2015. Blood pressure of the patients was measured using a small-sized adult cuff and a cuff properly
sized for mid-upper arm circumference.

Results: Among the patients, 39% were morbidly obese and 67% had mid-upper arm circumference between 35 and 44 cm. Systolic
blood pressure of the patients with a small adult cuff was 20.78 mmHg higher than that obtained with a cuff properly sized for mid-
upper arm circumference, and their diastolic blood pressure was 10.15 mmHg higher on average (p<0.001). Only 6% of those with
systolic hypertension according to the small adult cuff readings were found to have hypertension according to the cuff properly sized
for mid-upper arm circumference (p<0.001).

Conclusion: The results showed that, in obese surgical patients, blood pressure is measured inaccurately and found to be falsely high

when measurements are not performed using a cuff properly sized for mid-upper arm circumference.
Keywords: Blood pressure measurement, cuff size, mid-upper arm circumference, obese patients, obesity

INTRODUCTION

Arterial blood pressure (BP) is one of the most fre-
quently measured physiological parameters in the
clinical setting (Ostchega et al,, 2013; Watson et al.,
2011). Blood pressure measurement (BPM) is im-
portant in the perioperative care of all patients in
surgery departments, especially in the treatment and
evaluation of cardiovascular or respiratory compli-
cations associated with surgery and anesthesia and
in the management of hypertensive patients (Eley,
Christensen, Guy & Dodd, 2019; Stergiou et al,, 2018;
Watson et al,, 2011). The most accurate BP value is
obtained by direct intra-arterial measurement. How-
ever, noninvasive BPM is preferred globally because
it is safe, cheap, and simple (Loenneke et al., 2016;
Mishra, Sinha, & Rehman, 2017; Watson et al,, 2011).
Accuracy of noninvasive BPM is affected by the use
of a cuff properly sized for mid-upper arm circumfer-
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ence (MUAC), humerus length, and the shape of the
arm (Bonso et al, 2010; Mishra et al,, 2017; Palatini,
Benetti, Fania, Malipiero, & Saladini, 2012; Palatini &
Asmar, 2018). For accurate BPM, the cuff bladder
length should be at least around 80% of the circum-
ference of the upper arm, and the width of the cuff
bladder should be 40% of the circumference of the
upper arm (McFarlane, 2012; Palatini & Asmar, 2018;
Ringrose et al., 2015). Evidence showed that BPM
performed using a cuff properly sized for MUAC is
as reliable as invasive BPM (Irving, Holden, Stevens, &
McManus, 2016; Pickering et al., 2005).

In obese individuals, the circumference of the upper
arm increases with increasing body mass index (BMI)
(Akpolat et al.,, 2013; Irving et al., 2016). Therefore,
the number of individuals with large MUAC (= 32
cm) increases in parallel with the increase in obesity
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(Bilo et al., 2017; Irving et al., 2016; Ringrose et al,
2015). Studies also reported an increase in the num-
ber of patients with large MUAC and, therefore, an
increasing need for large-sized adult cuffs (Akpolat
et al, 2013; Irving et al.,, 2016; Ostchega et al,, 2013).
Moreover, some studies revealed that the use of
small adult cuffs in obese individuals lead to falsely
high BP measurements and, therefore, false HT diag-
nosis (Bilo et al., 2017; Fonseca-Reyes, de Alba-Gar-
cia, Parra-Carrillo, & Paczka-Zapata, 2003; Mishra et
al, 2017; Mourad et al,, 2013), and overcuffing (use
of a very large cuff) results in lower BP values (Rin-
grose et al,, 2015). For this reason, a cuff properly
sized for MUAC is required to create adequate pres-
sure on the brachial artery in the measurement of
BP of these individuals (McFarlane, 2012; Mishra et
al., 2017; Pickering et al., 2005; Stergiou et al.,, 2018).
However, research showed that BPM of 61% of pa-
tients who are referred to outpatient clinics (Ttrkog-
lu et al,, 2006) and 96.2% of individuals in commu-
nity (Mishra et al., 2017) is measured with improperly
sized cuffs.

Guidelines published by the American Heart Associ-
ation (AHA) recommend use of different cuff sizes
for different MUACs (Pickering et al., 2005; Whelton
et al,, 2018). Despite these recommendations, small
adult cuffs are routinely used in nonbariatric surgery
units, those units do not have proper cuffs for pa-
tients with MUAC =27 cm, and BP of these patients
is measured by palpating the radial pulse from the
upper cuff or forearm with small adult cuffs (Eley
et al, 2019; McFarlane, 2012; Stergiou et al, 2018;
Watson et al,, 2011). Evidence showed that BP mea-
sured on the forearm in patients with large MUAC is
significantly higher than BP measured on the upper
arm (McFarlane, 2012; Watson et al,, 2011), and this
measurement is not appropriate for continuous BP
monitoring in the intraoperative and postoperative
periods (Eley et al, 2019). What is more, this liter-
ature suggests that problems related to accurate
noninvasive BPM continue to exist in individuals with
large MUACS. In the light of these considerations,
this research was conducted to determine the ef-
fect of using a cuff properly sized for MUAC on the
BP readings of obese general surgery patients with
MUAC =227 cm.

Research Questions

1. Does the use of a cuff size inappropriate for the
MUAC affect the systolic blood pressure (SBP)
readings of obese surgical patients?

2. Does the use of a cuff size inappropriate for the
MUAC affect the diastolic blood pressure (DBP)
readings of obese surgical patients?

3. Does the use of a cuff size inappropriate for the
MUAC lead to misdiagnosis of hypertension (HT)
in obese surgical patients?

METHOD

Study Design

This research is a prospective crossover clinical trial.
Each patient served as his or her own control in BPM
with different cuff sizes.

Sample

The research population consisted of 111 patients
who were 18 years old or older, were admitted to
the general surgery unit of a medical faculty hospi-
tal in Istanbul, Turkey between January 1, 2015, and
December 31, 2015, and had BMI =30 kg/m? and
MUAC =227 cm (Figure 1). The minimum sample size
was calculated as 74 for SBP and 67 for DBP val-
ues by taking the relevant study of Fonseca-Reyes
et al. (2003) as a reference, the difference be-
tween standard and large cuffs for SBP values (11.2
mmHg) and DBP values (6.6 mmHg), and signifi-
cance level at 0.05 and test power at 0.90 for Type
| error in E-picos software (New York, NY, USA) into
consideration.

| N=111 patients
Patients excluded from study (=11
patients):
-2 patients who did not agree to
participate in the research
- 4 paticnts diagnosed with hypertension
-2 patients with severe pain associated
with cholelithiasis
- 3 paticnts with MUAC = 45ecm
v
n=100 paticnts

(BMI 230 kgin’, MUAC = 2Tem—44 cm and = 18 years)

/\

The remaining 50 patients” BP was first
measured with small adult cuff measured with a cuff properly sized for MUAC
{1222 em) (16x30 cm or 16x36 cm)
(2 readings after 2-minute intervals) (2 readings afier 2-minus intervals)

l l

‘ The same padens’ BF was mesured

The first 50 patients” BP was first

The same paticnts” BP was measured with
small adul cuff
(12x22 em}
(2 readings afier 2-minute intervals}

l

The average of the two measurements with the same cuff size was
taken for BP value

with a cuff properly sized for MUAC
(16x30 cm or 16x36 cm)
(2 readings afier 2-minusc intervals)

BP: Blood pressure; BMI: Body mass index; MUAC: Mid-upper arm
circumference
Figure 1. The sample and study protocol flow chart
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Out of the subjects, two patients who did not agree to
participate in the research, four patients with HT, two
patients with severe pain associated with cholelithia-
sis,and three patients with MUAC 245 cm (adult thigh)
for whom there were no proper cuff size for BPM were
excluded from the research. Finally, the research was
completed with a total of 100 patients (Figure 1).

Data Collection

Data were collected using a data collection form
developed based on the relevant literature (Akpo-
lat et al,, 2013; Arici et al., 2015; Mancia et al., 2013;
Mourad et al,, 2013; Pickering et al., 2005; Watson et
al.,, 2011). This form consisted of two parts: the first
part included questions about the patients’ descrip-
tive characteristics, such as age, gender, marital sta-
tus, diagnosis, classifications of obesity, and MUAC,
whereas the second part included a table that aimed
to collect data on the patients’ anthropometric
measurements (height, weight, and MUAC) and SBP
and DBP readings.

Anthropometric Measurement Devices and Tech-
niques: Weights of the patients were measured in
the morning with an empty stomach and bladder
using a portable bathroom scale with a sensitivi-
ty of 0.5 kg. Their heights were measured using an
inflexible tape measure and when the patients put
their feet together and moved back until their heels
touched the bottom of a wall and their heads were
in the Frankfort plane (Akpolat et al., 2013). Their
BMIs were calculated according to body weight (kg)/
height (m?) equation. Obesity was classified in ac-
cordance with the recommendations of the World
Health Organization (WHO): Class I: BMI=30-34.99
kg/m?, Class Il: BMI=35-39.99 kg/m?, and Class IlI:
>40 kg/m? (WHO, 2018). MUAC measurements of
the patients were made by determining the mid-
point between the tip of the acromion process when
their right arms were bent at the elbow at a 90° an-
gle and the tip of ulnar process (Akpolat et al., 2013;
Watson et al, 2011). In accordance with the AHA
guidelines, MUAC was classified as small adult (22-
26 cm), adult (27-34 cm), large adult (35-44 cm),
and adult thigh (45-52 cm) (Pickering et al.,, 2005).

BPM Device and Techniques: BP was measured ac-
cording to the recommendations of the AHA (Pick-
ering et al, 2005), the European Society of Hyper-
tension, the European Society of Cardiology (Mancia
et al, 2013), and the Turkish Society of Cardiology
(Aric et al. 2015). These recommendations remain

valid in recent guidelines and consensus reports, too
(Asik et al., 2018; Stergiou et al.,, 2018; Whelton et al,,
2018).

Resting BP was measured in the morning in a quiet
room at least 5 min after the patient sat on a chair
(their legs on the ground and backs were supported)
with an empty stomach and bladder. The patients
refrained from smoking, exercising, or ingesting caf-
feine for 30 min before the measurement was made.
During the rest period and during the measurement,
the patients were not allowed to speak or sit with legs
crossed. The clothes in the cuff placement location
were removed. The right arms of the patients were
supported at the right atrium level, and their palms
were open. The brachial artery was palpated in the
antecubital fossa, and the cuff bladder was placed so
that the indicator arrow was 3 cm above the arteri-
al pulsation. The radial pulse was then palpated, and
the cuff was inflated 20 mmHg above this level. Cuff
pressure was deflated by 2 mmHg every second, and
the Korotkoff sounds were heard. The first Korotkoff
sound was recorded as SBP, and the disappearance
of Korotkoff sounds was noted as DBP (Arici et al.,
2015; Mancia et al,, 2013; Pickering et al., 2005). The
HT threshold was accepted as 2140 mmHg for SBP
and =90 mmHg for DBP (Arici et al., 2015; Mancia et
al, 2013).

BP was measured using three different-sized cylin-
drical cuffs that were calibrated and validated for use
in adults (12x22 cm, 16x30 cm, or 16x36 cm; Ample-
stuff, Bearsville, NY, USA) (12x22 cm, 16x30 cm, or
16x36 cm;, an aneroid sphygmomanometer (Omron
Model 116; Omron, Hoffman Estates, IL, USA), and
the auscultatory method. BP of all the patients was
measured with a small-sized adult cuff (12x22 cm)
that was routinely used in the general surgery unit
and cuffs properly sized for MUAC (16x30 cm or
16x36 cm). A cuff properly sized for MUAC was de-
termined according to the recommendations of the
AHA. According to these recommendations, a cuff
size of 16x30 cm (adult cuff) was used for those pa-
tients with MUAC of 27-34 cm, and a cuff size of
16x36 cm (large adult) was used for those patients
with MUAC of 35-44 cm (Pickering et al., 2005).

Study Procedure

Upon their arrival to the general surgery unit, a clini-
cal nurse (ND) performed height, weight, and MUAC
measurements for each patient. After that, two
nurse faculty members (SY, GAU) calculated BMI
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for each patient. Also, the two clinical nurses (NA,
ND) performed BP measurement on the right arm of
each patient using a small adult cuff (1222 ¢cm) and
a cuff properly sized for MUAC (16°30 cm or 16°36
cm). Both of the nurses were blinded to measure-
ments of each other. Also, the patients were blinded
to all of the readings.

All BP readings were taken by the two clinical nurses
(NA and ND), who had more than 20 years of profes-
sional experience. Prior to study initiation, these two
nurses were introduced to the recommended tech-
niques for the correct BPM (Arici et al.,, 2015; Man-
cia et al, 2013; Pickering et al, 2005) in a half-day
practical training, and at the end of the training, they
were tested about their use of these techniques.
For both of the nurses, the difference between the
BP readings with the 1222 cm cuff was 0.08+0.75
mmHg for SBP and 0.02+0.72 mmHg for DBP. Again,
for both of the nurses, the difference between the
BP readings with a cuff properly sized for MUAC was
0.04£0.75 mmHg for SBP and 0.02+0.67 mmHg for
DBP. Intraclass correlation coefficients (ICCs) (i.e.,
two-way random effects model: consistency) were
calculated, and it was determined that there was a
perfect agreement (ICC value: >95%) between SBP
(ICC: 99-100%) and DBP (ICC: 99-99%) readings
taken by the nurses (p<0.001).

To prevent repeated BP readings from affecting the
research results, BP of the first 50 patients was mea-
sured with the 1222 cm cuff, which is routinely used
in the general surgery unit, followed by a second mea-
surement with a cuff properly sized for MUAC (16°30
cm or 16°36 cm). BP of the remaining 50 patients was
measured first with a cuff properly sized for MUAC
(16°30 cm or 16°36 cm) and then with the 12722
cm cuff. Following the recommendations that there
should at least be a 1-min (Mancia et al., 2013; Mourad
etal., 2013; Pickering et al,, 2005) or 2-min time inter-
vals (Arici et al,, 2015) between repeated BP readings,
there were 2-min waiting times between the consec-
utive measurements. A total of four BP readings (two
consecutive readings for 1222 cm cuff size, two con-
secutive readings for 16°30 cm or 16°36 cm cuff size)
were taken on each patient’'s arm. The average of the
two consecutive readings with the same cuff size was
taken for the BP value (Figure 1).

Data Analysis
Descriptive data were analyzed using frequency,
percentage, mean, and standard deviation. Because

SBP and DBP values were normally distributed, the
means of SBP and DBP values measured with cuffs
of different sizes were compared using the paired
sample t test. The relationship between readings
taken using cuffs of different sizes and systolic and
diastolic HT percentages was analyzed with the
Pearson Chi-square test. The reliability between SBP
and DBP readings taken by the two nurses was as-
sessed with the ICC, and there was a perfect agree-
ment between them (295-100%) (Alpar, 2018). Sta-
tistical significance was assessed at 95% confidence
interval (p<0.05).

Ethical Considerations

Before starting the research, written permission was
obtained from the Ethics Committee of Istanbul
University Cerrahpasa Faculty of Medicine (Number:
10998). Participation in the research was voluntary,
and the enrolled patients were informed about the
research. Written informed consent was obtained
from all the participants.

RESULTS

The mean age of the patients was 52.82+13.95
years, and 81% were female and married. The pa-
tients were admitted to the general surgery unit with
the diagnosis of cancer (32%), cholelithiasis (37%),
and multinodular goiter (31%). Among the patients,
61% had a BMI of 30-39.99 kg/m? and 39% were
morbidly obese. The majority of them (67%) were in
the MUAC range of 35-44 cm (large adult) (Table 1).

On average, SBP readings taken using a small adult
cuff were 20.78 mmHg (p<0.05) higher and DBP
readings were 10.15 mmHg (p<0.05) higher than
readings taken using a cuff properly sized for MUAC
(16'30 cm or 16°36 cm) (Table 2). According to read-
ings taken using a cuff properly sized for MUAC, for
the majority of the patients, SBP and DBP values
were 210 mmHg higher than readings taken us-
ing a small adult cuff (93% and 66%, respectively),
whereas there were fewer patients with SBP and
DBP values =20 mmHg higher (563% and 18%, re-
spectively) (Table 2).

Only 6% of patients with suspected systolic HT
(2140 mm Hg) according to readings taken using a
small adult cuff were found to have HT according to
readings taken using a cuff properly sized for MUAC
(p<0.05; Figure 2). In contrast, all the patients with
suspected diastolic HT (290 mmHg) according to
measurements performed using a small adult cuff
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Table 1. Descriptive characteristics of patients (n=100)

Characteristics (n=100) n %

Age (Mean+SD) (Min-Max) 52.82+13.95 (22-75 years)

Gender Female 81 81.0
Male 19 19.0

Marital status Married 81 81.0
Single 19 19.0

Diagnosis Cancer 32 32.0
Cholelithiasis 37 37.0
Multinodular goiter 31 31.0

Classification of obesity 30-34.99 kg/m? (Class 1) 37 37.0
35-39.99 kg/m? (Class II) 24 24.0
>40 kg/m? (Class Ill-Morbid obesity) 39 39.0

Classification of MUACd 27-34 cm 33 33.0
35-44 cm 67 67.0

SD: Standard deviation; Min: Minimum; Max: Maximum; MUAC: Mid-upper arm circumference

Table 2. Comparison of blood pressure readings according to different cuff sizes

Cuff size
BP differences (%) Small adult cuff Proper cuff for MUAC Difference

BP >10 mmHg >20mmHg Mean (SD) mmHg Mean (SD) mmHg Mean (SD) mmHg Test* p

Systolic 93 53 134.03 (18.74) 113.25 (16.09) 20.78 (11.07) 18.775 <0.001

Diastolic 66 18 78.88 (11.93) 68.74 (7.88) 10.15 (10.26) 9.888 <0.001

BP: Blood pressure; SD: Standard deviation; MUAC: Mid-upper arm circumference.

*Paired sample t test.

= Small adult cuff ® Proper cuff for MUAC

%
100%

100 94%
85%|
80 7304
60
7=17.258
w4 p<0.001
27%
20 15%

6%

Normal Hypertensive Normal Hypertensive

Systolic blood pressure Diastolic blood pressure

* Pearson Chi-square test

MUAC: Mid-upper arm circumference

Figure 2. Hypertension prevalence by different cuff sizes
readings

(15%) were normotensive according to measure-

ments performed using a cuff properly sized for
MUAC (Figure 2).

DISCUSSION

The WHO reported that 13% of the world's adult
population (>650 million) is obese, and that the prev-
alence of obesity has tripled during the 1975-2016

period (WHO, 2018). With the increase in obesity and
the increase in the number of individuals with large
MUAC (>34 cm), all health professionals, especially
nurses, are faced with the problem of failure to per-
form accurate BPM with standard cuffs (MUAC=22-
34 cm) within their departments and in community
(Bilo et al.,, 2017; Eley et al,, 2019; Mishra et al., 2017;
Ringrose et al., 2015). Our research revealed that,
in comparison with readings taken using a properly
sized cuff, both SBP and DBP readings taken using a
small-sized adult cuff were significantly higher. This
finding supports the results from previous research
emphasizing that MUAC measurement and use of
a properly sized cuff is essential for accurate BPM
(Bilo et al., 2017; Mishra et al., 2017; Mourad et al,
2013; Ringrose et al. 2015; Watson et al,, 2011).

Inaccurate measurements made with small adult
cuffs lead to SBP and DBP values that are too high
to affect clinical results. A previous study reported
that, in comparison with a large cuff (15.5°31 cm),
a standard cuff (12.5'26 cm) causes higher SBP
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(mean 9.08 mmHg) and DBP (mean 6.4 mmHg) val-
ues (Fonseca-Reyes et al., 2003). A study conduct-
ed in a post anesthesia care unit with no large adult
cuffs found that measuring BP of patients with large
arm circumferences using an extra-long adult cuff
(slightly longer than the adult cuff) instead of a large
cuff resultsin higher values of SBP (mean 6.3 mmHg)
and DBP (mean 2.7 mmHg) (Watson et al., 2011). In
a study conducted with HT patients, SBP measured
by a standard cuff (MUAC=22-32 cm) is 6.9 mmHg
higher and DBP is higher by 4 mmHg compared with
alarge cuff (MUAC=32-42 cm) (Mourad et al.,, 2013).
In a similar study, it was determined that BPM is not
affected even if the cuff position is incorrect when
a cuff properly sized for MUAC is used, but BP val-
ues of the wrong cuff position are increased by 4-5
mmHg when an improperly sized cuff is used (Bilo et
al., 2017). Mishra et al. (2017) found that SBP mea-
sured with a small adult cuff (MUAC=22-26 cm) is 9
mmHg higher than that measured with a large cuff
(MUAC=35-44 cm) and 5.9 mmHg higher than that
measured with an adult cuff size (MUAC=27-34 cm)
on average. In the same study, DBP measured with a
small adult cuff are 5.9 mmHg higher than that mea-
sured with a large cuff and 4.4 mmHg higher than
that measured with an adult cuff size on average.
Similarly, in our study, SBP and DBP values obtained
using a small adult cuff are significantly different
from those obtained using a cuff properly sized for
MUAC (20.78 and 10.15 mmHg, respectively), but
this difference is quite higher than the literature
range. This difference could be due to the fact that
the arm circumferences and/or cuff sizes used in
previous studies (Bilo et al., 2017; Fonseca-Reyes et
al., 2003; Mourad et al,, 2013; Watson et al.,, 2011) are
different from those used in this study, there are few
patients with BMI>30 kg/m? and different cuff size
readings are compared without taking MUAC appro-
priateness into consideration (Mishra et al., 2017),
and their measurement times and measurement
positions are different (Watson et al,, 2011).

Another reason for the high difference in SBP and
DBP values in this study may be the cylindrical cuffs
used in the research. Research reported that using
cylindrical cuffs in obese individuals with large arms
(MUAC >30 cm) leads to higher BP readings (Bon-
so et al, 2010; Palatini et al., 2012), and particularly
upper arms of most obese women are tronco-coni-
cal (Palatini et al., 2012) In our study, the majority of
the patients were female, and almost two-thirds of
them had MUAC > 30 cm. Therefore, those studies

in which the type of the cuff used was not specified
(Bilo et al., 2017; Fonseca-Reyes et al., 2003; Mishra
et al,, 2017; Mourad et al,, 2013; Watson et al., 2011)
may have obtained lower BP values if they did use
conical cuffs.

One of the important findings of this study is that
SBP values obtained using a small adult cuff in near-
ly all of the patients and DBP values in more than
half of the patients are >10 mmHg higher than the
true BP values on average. A previous study similarly
found that measurements made with an inappropri-
ately sized adult cuff for MUAC result in >10 mmHg
difference in SBP of 31% of the patients and in DBP
of 23% of the patients (Watson et al,, 2011).

A previous study determined that BP is associated
with arm circumference, and every 5 cm increase
in arm circumference over 35 cm results in 2-5
mmHg increase in SBP and 1-3 mmHg increase in
DBP (Fonseca-Reyes et al, 2003). Accurate mea-
surement of BP is particularly important in obese
individuals, who have six times higher HT risk than
lean individuals (Eley et al, 2019), because it pre-
vents false diagnosis of HT and unnecessary drug
treatment. Evidence showed that the incidence
rate of HT significantly varies in obese individuals
with large MUAC depending on cuff size (Mishra et
al. 2017; Mourad et al,, 2013) and arm shape (Bon-
so et al,, 2010; Palatini et al., 2012; Palatini & Asmar,
2018), and that using a cuff properly sized for MUAC
results in a two-fold decrease in the number of in-
dividuals with masked HT (Mourad et al., 2013). Os-
tchega et al. (2013) found that 52% of hypertensive
men and 38% of hypertensive women need a larger
BP cuff for accurate BPM. Mourad et al. (2013) found
that the rate of HT, which is 56.6% compared with
BP readings taken using a small cuff, is significant-
ly higher than that of readings taken using a large
cuff (41.5%). Similarly, Mishra et al. (2017) found
that the rates of systolic and diastolic HT with small
adult cuffs are 25.6% and 44.7%, respectively, but
the rates are 20.8% and 29.7%, respectively, when
measured with a cuff properly sized for MUAC. In
parallel to related literature, in our study, the rates of
systolic and diastolic HT according to readings tak-
en using a small adult cuff (21% and 15%, respec-
tively) are significantly higher compared with read-
ings taken using a cuff properly sized for MUAC (6%
and 0%, respectively). In this study, the reason for
lower HT rates compared with measurements done
using cuffs of different sizes in the literature could
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be due to the fact that these studies (Mishra et al,,
2017; Mourad et al, 2013) were conducted in the
community at home, and they included individuals
diagnosed with HT (37.5-35.8%). The guidelines of
the AHA also reported that BP values in the clinical
setting are higher than those in the home environ-
ment (Whelton et al,, 2018).

Study Limitations

A significant limitation of this study is the lack of
data on obese individuals with larger circumference
(245 cm), as the research sample is limited to pa-
tients with MUAC=27-44 cm. Another important
limitation is that it cannot provide information on
the effect of under cuffing (use of a small cuff) in
obese individuals with HT. Some studies reported
that obese individuals mostly have conically shaped
arms and that the shape of the cuff and the length
of the humerus should be taken into account in the
selection of appropriate cuffs (Bonso et al,, 2010; Pa-
latini et al., 2012; Palatini & Asmar, 2018; Stergiou et
al., 2018). Another significant limitation of this study
is that the appropriate cuff size for BPM was deter-
mined according to MUAC, the shape of the upper
arm was not taken into consideration, and BP of all
the patients was measured with cylindrical cuffs.

CONCLUSION AND RECOMMENDATIONS

The results of this research provide strong evidence
for the literature that emphasize the importance of
using a cuff appropriately sized according to MUAC
for accurate BPM. In addition, our study reveals the
necessity of having BPM devices with cuffs appro-
priately sized according to patients' MUAC in non-
bariatric surgery departments too. BPM with a cuff
properly sized for MUAC is important for patient
safety because it prevents false diagnosis of HT
and unnecessary drug treatment. Nurses providing
care for patients with large arm circumferences in
surgery departments should avoid performing BPM
of these patients with small adult cuffs but provide
cuffs appropriately sized for MUAC, arm shape, and
humerus length of these patients. Future research
is recommended to investigate the effect of MUAC,
arm shape, and humerus length on accurate BPM
measurement of patients with large MUAC (>30
cm).
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