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Measurement

lood pressure measurement is one of the most common procedures per-

formed by health care workers (Netea & Thien, 2004; Pickering et al.,
2005; Schell et al., 2005). Blood pressure (BP) measurements are used to
screen for hypertension; estimate cardiovascular risk; and diagnose, man-
age, and treat acute and chronic medical conditions (Schell et al., 2005).
Accurate measurement is vital for appropriate diagnosis, management, and
treatment of hypertension, as well as clinical decision-making in acute care
settings.

Recommendations for BP measurement exist (O'Brien et al., 2003).
Though BP measurement is relatively simple to perform, errors related to
the observer, equipment, or failure to standardize the technique, and the
circumstances of measurement can contribute to erroneous blood pressure
readings (Netea, Lenders, Smits, & Thien, 2003a). Moreover, erroneous read-
ings may result from physical factors, such as environment (Netea & Thien,
2004), malfunctioning equipment (Parati, Bilo, & Mancia, 2004), arm posi-
tion (Mourand, Gillies, & Carney, 2005; Netea et al., 2003a; O’Brien et al.,
2003; Pickering et al., 2005), body position (Netea et al., 2003a; 2003b), blad-
der size relative to arm size (Bur et al., 2003; Dobbin, 2002; Netea & Thien,
2004; O’Brien et al., 2003), and location of measurement (Mourad et al., 2005;
Netea et al., 2003a; O’'Brien et al., 2003; Pickering et al., 2005).

The location for BP measurement traditionally has been the upper arm
(from shoulder to elbow). However, the upper arm may not be accessible
due to medical devices. In addition, large cuffs may not be available for BP
assessment for the obese patient. Thus, the forearm (from elbow to wrist)
may be an alternative site (Schell et al., 2005).

Literature Review

The gold standard for blood pressure measurement is the direct intra-
arterial method (Netea & Thien, 2004; Schell et al., 2005). However, this
method is invasive and not practical. Historically, the most familiar indirect
method of BP measurement is the use of the mercury or aneroid sphygmo-
manometer and a stethoscope using the upper arm (Genc, Altunkan, Kilinc,
& Altunkan, 2008; Netea et al., 2003a; Netea & Thien, 2004; Pickering et al.,
2005). This type of BP measurement relies on the auscultation (Aus) method
based on the detection of Korotkoff sounds at the brachial artery with a
stethoscope (Genc et al., 2008; Pickering et al., 2005). However, mercury and
aneroid sphygmomanometers have lost favor due to environmental con-
cerns about mercury contamination (Pickering et al., 2005) and lack of relia-
bility over time (O’Brien et al., 2003; Pickering et al., 2005), respectively.

Development of electronic manometers has changed blood pressure
measurement. In the hospital setting, health care workers rely more often
on non-invasive, automated blood pressure machines to obtain readings
than a sphygmomanometer and stethoscope. This method also is used
commonly in the home setting and uses the oscillometric (Osc) method
(Genc et al., 2008). These devices work on the principle of oscillometrics

MEDSURG Nursing—September/October 2010—Vol. 19/No. 5 287



Table 1.

Factors Associated with Blood Pressure Measurement Accuracy

Cuff Size

Patient Position

Arm Position

Upper Arm vs.
Lower Arm
Comparisons

Accuracy dependent on correct size for UAC*

Most frequent error is miscuffing

97% of physicians do not use correct cuff size

Cuff too small for upper arm leads to falsely elevated reading
Cuff too large for upper arm leads to falsely low reading
Small adult cuff recommended for UAC, 22-26 cm”

Standard adult cuff recommended for UAC, 27-34 cm

Large adult cuff recommended for UAC, 35-44 cm

Adult thigh should be used for UAC, 45-52 cm

Systolic generally lower and diastolic higher when sitting compared to
supine position; differences as high as 10 mmHg

Seated in chair with back supported; if not, diastolic may be increased
by 6 mmHg

Reading may be elevated artificially while legs crossed at knee

Routine measurement, seated in chair, back supported, legs
uncrossed on the floor

Reference level is level of right atrium/heart level

If upper arm below right atrium, falsely elevated

If upper arm above right atrium, falsely low

When sitting, support arm with antecubital fossa at level of the mid-
sternum

When supine, support arm with a pillow

Correct cuff size used for upper arm and forearm; systolic, diastolic,
and mean arterial pressures varied widely; measurement in these two
sites is not interchangeable; measurement in forearm overestimates

Pierin et al., 2004

Graves, Baliey, & Sheps, 2003
Pierin et al., 2004

Dobbin, 2002

Dobbin, 2002

Pickering et al., 2005
Pickering et al., 2005
Pickering et al., 2005
Pickering et al., 2005

Mosenkis & Townsend, 2005
Pickering et al., 2005

Foster-Fitzpatrick, Ortiz, Sibilano,
Marcantonio, & Braun, 1999
Mosenkis & Townsend, 2005

Netea et al., 2003b

Pickering et al., 2005
Pickering et al., 2005
Pickering et al., 2005

Pickering et al., 2005

Palatini et al., 2004
Schell et al., 2005
Zweiker et al., 2000

reading taken in upper arm

* = upper arm circumference; A = centimeters

(Amoore & Murray, 2006; Cuckson,
Moran, Seed, Reinders, & Shennan,
2004), in which oscillations created
by arterial volume change with cuff
deflation are detected by a trans-
ducer in the bladder cuff (Cuckson
et al., 2004; Genc et al., 2008). Pre-
determined algorithms, usually
based on mercury sphygmo-
manometry, are used to determine
BP measurements from the oscillo-
metric signal (Cuckson et al., 2004).

The forearm (elbow to wrist)
has been suggested as an alterna-
tive location for BP measurement
(Schell et al., 2005), particularly for
the obese individual. While the
upper arm continues to be the stan-
dard location for BP measurement,
the wrist has become popular
(Altunkan, Oztas, & Altunkan, 2006;
Altunkan, Genc, & Altunkan, 2007;
Altunkan, [Iman, & Altunkan, 2007;
Pickering et al., 2005). However,
wrist devices often are not available
in the hospital setting.
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Little research exists on the use
of the forearm for blood pressure
measurement. Findings from an
early study indicated non-obese
upper arm measurements were sig-
nificantly greater than those
obtained in the forearm (Tachovsky,
1985). Forearm BP measurements
were comparable to upper arm
measurements in ambulatory uni-
versity emergency room patients
(Singer, Kahn, Thode, & Hollander,
1999). The Omega 1400 automatic
noninvasive BP monitor was used
in that study, but the device was
not designed for forearm BP meas-
urement. In the emergency depart-
ment of a large teaching hospital,
BP measurements in the upper arm
and forearm of seated patients were
not interchangeable (Schell et al.,
2005). Forearm BP measurement
was not recommended in obese
patients (Vinyoles et al., 2005). In a
second study of obese patients, the
forearm measurement overestimat-

ed or falsely elevated the values of
upper arm BP measurement
(Pierin, Alavarce, Gusmao, Halpern,
& Mion, 2004).

Blood pressure measurement
accuracy is dependent upon many
factors, including correct cuff size
for the patient’s arm circumference,
patient position, arm position, and
the location on the body where the
blood pressure is measured. For
example, a BP cuff that is too small
for the upper arm will lead to false-
ly elevated readings; a cuff that is
too large will lead to falsely low
readings (Dobbin, 2002). Errors in
pressure measurement because of
use of a wrong-sized cuff may con-
tribute to misdiagnosis or inappro-
priate treatment. Substantial litera-
ture addresses factors associated
with accuracy in BP measurement
(see Table 1).

The upper arm is becoming
less accessible for BP measurement
due to placement of medical
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devices, inability to cuff a large
upper arm correctly, or patient
request. Use of the forearm as an
alternate site thus has been incor-
porated into clinical practice.
However, current research suggests
these two methods are not inter-
changeable (Palatini et al., 2004;
Schell et al., 2005; Zweiker,
Schumacher, Fruhwald, Watzinger,
& Klein, 2000). The purposes of this
study in a rural community hospital
were to determine factors per-
ceived by health care workers as
influencing BP accuracy, the preva-
lence of using the forearm for BP
measurement, and factors influenc-
ing health care workers’ decisions
to utilize the forearm as an alter-
nate site.

Methods

In this study, health care work-
ers in a rural community hospital
were asked about factors associated
with blood pressure accuracy, the
use of the forearm for measurement,
and clinical decision making about
alternative sites. In the context of
this study, health care workers
included both unlicensed assistive
personnel (UAP), such as nursing
assistants, technicians, or medical
assistants, and licensed personnel
(LPNs, RNs).

Research design and sample. A
quantitative, descriptive, non-experi-
mental design was used. A conven-
ience sample of health care workers
(UAP and licensed staff) in a rural
hospital was recruited. Inclusion cri-
teria were the ability to read and
write English, and fulltime or part-
time employment in direct patient
care in an acute care setting. Persons
employed in a casual or per diem sta-
tus, in non-clinical roles, or as man-
agers were excluded. Approximately
170 health care workers at the facili-
ty matched inclusion criteria for the
study.

Research setting. The research
setting was a non-profit hospital
located in a rural community of
25,000. The facility is the only hospi-
tal in the vicinity and provides med-
ical care to a four-county, two-state
region in the lowa/lllinois Mississippi
Valley. With more than 50,000 patient
visits annually, the facility is licensed
for 147 acute care beds, 159 interme-
diate care beds, 23 dementia care
beds, and 30 transitional care beds.

Acute care services include inpatient
medical and surgical units, behav-
ioral medicine, critical care, progres-
sive care, surgical services, pedi-
atrics, obstetrics, and emergency
services.

Instrument. A researcher-
designed tool, the Blood Pressure
Accuracy Form (BPAF), was devel-
oped for this study (see Table 2). The
form’s content was derived directly
from literature regarding factors
influencing the accuracy of BP deter-
mination. Clinical conditions and
scenarios were developed by the
first author. Content validity of the
BPAF was established through a liter-
ature review and confirmation of
content, use of terms, and ease of
use by 10 registered nurses with at
least 10 years of acute care nursing
experience and an additional 10 reg-
istered nurses in graduate school. A
pilot of the BPAF was performed with
15 nurses in pediatrics and obstet-
rics. The typical respondent in the
pilot was female, age 40, and had
worked in the respective department
for 20 years. The pilot group did not
recommend any changes to the
BPAF. Cronbach’s alpha for the first
four items addressing the impor-
tance of various factors that can
affect the accuracy of BP measure-
ment was 0.68, and 0.80 for the
remaining seven items addressing
the frequency of each clinical condi-
tion that warranted the use of the
forearm.

In the first portion of the tool
(four items), respondents were
asked to rate the importance they
ascribed to correct cuff size, position
of the patient, position of the
patient’s arm, and location of the BP
measurement on a 1-5 scale (1 = least
important; 5 = most important). Only
respondents who had ever used the
forearm as an alternate site for BP
measurement were asked to proceed
to the next section of the survey tool.
Seven items addressed specific clini-
cal conditions and frequency of con-
ditions that necessitated the use of
the forearm as an alternate site for
BP measurement with a non-invasive
device. Clinical conditions included
limited access to upper arm due to
medical device (intravenous cathe-
ter, dialysis graft/fistula/access
device), inability to cuff the patient
properly due to upper arm circum-
ference, previous mastectomy with
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lymphedema, unavailability of upper
arm due to procedure or patient
positioning, or patient request. Other
reasons for utilizing the forearm
addressed equipment barriers, such
as unavailability of correct cuff size
in the worker’s department or mal-
functioning cuff/equipment. The fre-
quency of obtaining BP using the
forearm in the above cases was
determined by asking respondents
to indicate for each specific condi-
tion one of the following time deter-
minants: at least daily, at least week-
ly, at least monthly, 6-11 times per
year, 1-5 times per year, or never.
Finally, respondents were asked
about medical record documenta-
tion of the use of the forearm for
blood pressure measurement. Re-
sponse choices were “yes” or “no.”
The last portion of the tool
addressed selected demographic
characteristics. These included job
classification, age, gender, highest
educational level obtained, years in
clinical practice, practice area, shift
worked, and any certifications
earned.

Ethical issues and approval.
Permission to conduct this study
was obtained from both the hospi-
tal and the University of Illinois at
Chicago Institutional Review Board.
No names were used; identification
numbers were assigned to each
BPAF to maintain employee anony-
mity. Completed BPAFs were kept in
alocked file cabinet during data col-
lection and were destroyed after
data analysis was completed.

Data collection. The researcher
met with nurse managers at a
monthly professional leadership
council to explain the study pur-
pose. The researcher determined
dates and times for upcoming
departmental unit meetings and
asked to be placed on the agenda to
discuss the study. At the unit meet-
ings, the researcher explained the
study purpose and answered ques-
tions. Health care workers were
reminded participation was com-
pletely voluntary; their participa-
tion or lack of participation would
in no way influence their employ-
ment. Subjects also were informed
they could withdraw from the study
at any time. Potential participants
were reassured names or other
identifying data were not part of the
survey, hospital administrators
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Table 2.
Survey Tool: Blood Pressure Assessment Form

1.

2.

3.

4,

Directions for completion of survey:

Please do NOT put your name or any other identifying information on this survey. Complete all sections. Do not leave any
sections blank.

This survey is being used to gather data for an educational research project. All data are collected in an anonymous format
and your responses cannot be identified in any way.

You may notice small numbers in parenthesis following some of the responses. These numbers correspond with the
research codebook, and are only there for ease of data input.

Once you've completed the survey, please place it in the envelope, seal it, and return it to the designated drop box.

Thank you for your participation — your help is greatly appreciated!

1. Rank (1=least; 5=most) how important you feel each of the following factors individually affect the accuracy of
blood pressure measurement. Circle your responses.
Least Most
a. Correct cuff size for patient’s arm 1 2 3 4 5
b. Position of the patient’s body 1 2 3 4 5
c. Position of the patient’s arm 1 2 3 4 5
d. Location on body where BP obtained 1 2 3 4 5
2. Have you ever utilized the forearm rather than the upper arm to measure blood pressure?
___Yes. If yes, go to question 3. (1)
___No. If no, you are finished with this survey. (2)
3. When blood pressure was measured in the forearm, indicate the frequency of each clinical condition that
required the use of the forearm. Please answer all scenarios.
a. Limited access to upper arm due to medical device, such as PICC/ IV catheter, dialysis graft/fistula.
0 1 2 3 4 5
Never 1-5 times 6-11 times at least once at least once at least
per year per year per month per week daily
b. Cuff too small and larger blood pressure cuff (correct size) not available in department.
0 1 2 3 4 5
Never 1-5 times 6-11 times at least once at least once at least
per year per year per month per week daily
¢. Malfunctioning cuff (Velcro on cuff will not hold on upper arm)
0 1 2 3 4 5
Never 1-5 times 6-11 times at least once at least once at least
per year per year per month per week daily
d. Largest and correctly sized BP cuff still too small due to patient’s upper arm circumference.
0 1 2 3 4 5
Never 1-5 times 6-11 times at least once at least once at least
per year per year per month per week daily
e. Previous mastectomy with lymphedema
0 1 2 3 4 5
Never 1-5 times 6-11 times at least once at least once at least
per year per year per month per week daily
f. Patient request
0 1 2 3 4 5
Never 1-5 times 6-11 times at least once at least once at least
per year per year per month per week daily
g. Upper arm not accessible due to patient positioning/procedure.
0 1 2 3 4 5
Never 1-5 times 6-11 times at least once at least once at least
per year per year per month per week daily
CNASs, Technicians, and LPNs Only:
h. Nursing request or directive from supervisor
0 1 2 3 4 5
Never 1-5 times 6-11 times at least once at least once at least
per year per year per month per week daily
4. If the forearm was used for measurement of blood pressure, is it indicated as such in the medical record?
a. Yes (1) b. No (2)
290 MEDSURG Nursing—September/October 2010—Vol. 19/No. 5




Table 2. (continued)

Survey Tool: Blood Pressure Assessment Form

1. Age: years
2. Gender: Female (1)
3. JobTitle: CNA (1)

5. Current clinical practice area:
___ Medical (1)
______ Stepdown-PCU (4)
__ OR/PACU/SDS (7)

7. Usual shift worked:
_ Days (7-3) (1)
______ 12 hour day (4)
______ Other (indicate hours) (7)

Diploma - Nursing (4)
BS Nursing (7)
Degree Non-Nursing (10)

RNs only for questions 9 and 10:

Directions: Please check the appropriate response under each category. Complete all fields.

Male (2)
Technician (2) LPN(3) __ RN

4. Total years you have worked in your current job title:

Surgical (2)
Emergency (5)
Behavioral Med (8)

6. Number of years you have worked in your current clinical practice area:

Evenings (3-11) (2)
12 hour night (5)

8. Indicate your highest level of education completed:
Less than High School Diploma (1)

High School/GED (2)
Technical School (5)
BS/BA Non-Nursing (8)

Beyond Master’s level (11)

9. Are you currently certified in your nursing specialty? (CEN, CCRN, CNOR, or other)

CCU (3)
Dialysis (6)
CathLab/COP (9)

Nights (11-7) (3)
12 hour rotating (6)

Some college (3)
Associate’s Degree (6)
Master's Degree Nursing (9)

Yes (1) Indicate name of certification No (2)
10. Have you held certification in a nursing specialty in the past?
Yes (1) Indicate name of certification No (2)
would not see their responses, and  survey tool. A business envelope  then imported into SPSS for

there was virtually no way the
researcher could link survey
responses to an individual partici-
pant.

The researcher delivered an
appropriate number of survey
packets to each department manag-
er for distribution to employees via
department mailboxes. Managers
were instructed to distribute pack-
ets only to employees who met
study inclusion criteria. Each sur-
vey packet consisted of the follow-
ing: general instructions for com-
pletion of the instrument; a cover
letter describing the study purpose,
issues regarding participation and
consent, steps taken by the
researcher to protect the identity of
the participant, and the two-page

was secured to the packet. Closed
collection boxes were placed in
areas designated by the nurse man-
ager.

Posters were placed in break
rooms and lounges to recruit par-
ticipants. Staff who consented to
participate were asked to complete
the instrument, seal it in the enve-
lope provided, and place the enve-
lope in the designated collection
device on their units. Those who
did not choose to participate were
asked to seal the blank instrument
in the envelope provided and place
the envelope in the unit collection
devices. Participants were given 2
weeks to complete the survey tool.

Data analysis. Data were
entered into Microsoft Excel® and
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Windows software (version 15.0;
SPSS Inc, Chicago, IL). The data set
was cleaned prior to analysis.
Descriptive statistics (mean, medi-
an, standard deviation, frequency
distributions) were used to charac-
terize the sample, as well as sum-
marize demographic and clinical
data. Frequencies were determined
for all variables. As the data did not
meet the assumptions for paramet-
ric testing, nonparametric tests
(Chi-square and the Mann-Whitney
U) were performed. An alpha level
of p<0.5 was considered statistically
significant.

Results
Characteristics of the sample. Of
the 170 survey packets distributed,

291



107 packets were returned (63%
response rate). The typical respon-
dent was age 43, had been a health
care worker for 14 years, and had
worked in the job area for 11 years
(see Table 3). The majority of
respondents were female (96.3%)
and were employed as RNs (75.7%).
Most nurse respondents held an
associate’s degree in nursing
(53.3%). Of the 81 RNs, 96.3% (n =
78) reported no current certifica-
tion in a nursing specialty.

Question 1. Which factors do
health care workers in a rural com-
munity hospital perceive as having
the most influence on BP accuracy?
Cuff size was ranked highest fol-
lowed by arm position, then loca-
tion of measurement (see Table 4).
Position of the patient was consid-
ered to affect BP accuracy the least.
No significant difference existed
between RNs and non-RNs (aides,
technicians, and LPNs) regarding
ranking of cuff size, body position,

arm position, and body location of
measurement.

Question 2: How prevalent is the
practice of utilizing the forearm for
BP measurement in a rural commu-
nity hospital? Of the 107 respon-
dents, 96 (89.7%) had taken a blood
pressure in the forearm. No signifi-
cant difference existed between
RNs and non-RNs concerning use of
the forearm for BP measurement. In
departments such as ICU, ED, OR,
and the cath lab, RNs generally
were responsible for obtaining BP
measurements. RNs in these areas
were more likely to take the BP in
the upper arm compared to RNs
who worked in clinical areas where
BP measurement is delegated to
UAP (medical, surgical, PCU, behav-
jioral medicine) (Fisher’s exact test,
p=0.026). Nursing experience in
years was dichotomized at the
median. Chi-square test suggested
nursing experience of the RN was
not associated significantly with

Table 3.
Sample Characteristics (N = 107)

Variable M (SD)

Age in years 435 (11.4)
Years in current job title 14.3 (10.4)
Experience in current area 115 (9.0)
T New
Female 103 (96.3)
Registered nurse 81 (75.7)
Associate’s degree 57 (53.3)
BSN/BA/BS degree 7 (6.6)
Master’s degree 2 (1.8)
Day shift worked (7-3) 43 (40.2)
Certification in specialty 3 (3.7
Table 4.

taking the blood pressure in the
forearm.

Question 3: What influences a
health care worker’s decision to uti-
lize the forearm as an alternate site
for measuring BP in a rural commu-
nity hospital? The clinical scenarios
and associated frequency of need-
ing to use the forearm for blood
pressure measurement are dis-
played in Table 5. RNs reported tak-
ing the BP in the forearm more fre-
quently for cuff malfunctioning
(p=0.037) and patient request
(p=0.029) compared with the non-
RN group. No significant differences
existed between the groups with
respect to responses concerning
medical device, cuff not available,
cuff too small, mastectomy, and
patient position. The last item on
the BPAF related to medical record
documentation of the use of the
forearm for BP measurement. Of
those responding to this item, 83%
(n=78) indicated use of the forearm
for BP measurement was not docu-
mented.

Discussion

The purposes of this study
were to determine which factors
health care workers perceive as
having the most influence on blood
pressure accuracy; the prevalence
of forearm use for BP measurement;
and influences on health care work-
ers’ decisions to utilize the forearm
as an alternate site for BP measure-
ment in a rural community hospital.
Health care workers in this sample
perceived cuff size as exerting the
greatest amount of influence on BP
accuracy, followed by arm position
and location of measurement.
Position of the patient was consid-
ered by respondents to have the
least amount of influence on BP

Factors Affecting Accuracy of Blood Pressure Measurement (N = 107)

Variable
Cuff size 4.7 (.52)
Body position 3.9 (.99)
Arm position 4.1 (.84)
Body position 3.9 (.96)

0 0 4 (37) 20 (18.7) 83 (77.6)
4 (3.7) 4 (37) 23 (21.5) 44 (41.1) 32 (29.9)
0 4 (3.7 20 (18.7) 42 (39.3) 41 (38.3)
1 (9 8 (7.5 22 (20.6) 41 (38.3) 35 (32.7)

* 1 = least importance
+5 = greatest importance
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Table 5.
Clinical Factors Leading to Use of Forearm for Blood Pressure Measurement and
Frequency of Use of the Forearm (N = 96)

1-5 Times per 6-11 Times At Least Once | At Least Once
Year per Year per Month per Week At Least Daily
Variable n n (%) n (%) n (%) n (%) n (%)

Medical device 14 (13.1) 30 (28.0) 17 (15.9) 21 (19.6) 12 (11.2) 2 (1.9
Cuff not available 23 (21.5) 37 (34.6) 11 (10.3) 16 (15.0) 4 (3.7) 4 (3.7)
Cuff malfunction 23 (21.5) 24 (22.4) 18 (16.8) 5 (14.0) 10 (9.3) 5 (4.7)
Cuff too small 14 (13.1) 42 (39.3) 17 (15.9) 10 (9.3) 1 (10.3) 2 (1.9
Mastectomy 31 (29.0) 19 (17.8) 17 (15.9) 0 (18.7) 8 (7.5) 0

Patient request 21 (19.6) 46 (43.0) 12 (11.2) 11 (10.3) 5 (4.7) 1 (0.9
Patient position 26 (24.3) 37 (34.6) 19 (17.8) 8 (7.5) 4 (3.7) 1 (0.9
Nursing request* 10 (9.3) 7 (6.5) 3 (2.8) 3 (2.8) 3 (2.8) 0

*n =26, LPNs, CNAs, techs only

accuracy. All four factors (cuff size,
patient position, arm position, and
location of measurement) greatly
influence accuracy of BP measure-
ment, but the person taking the BP
is the most critical component in
the process (Pickering et al., 2005).
Health care workers responsible for
BP measurement must be trained
appropriately to complete the task
in a conscientious manner, with
attention to cuff size, patient posi-
tion, arm position, and location of
measurement.

Data suggested nearly 90% of
respondents have taken a blood
pressure in the forearm and have
incorporated the process into clini-
cal practice. The practice of taking
the BP in the forearm was universal
and not dependent upon education-
al background or experience. How-
ever, in departments where the task
of obtaining BP was not delegated to
unlicensed personnel, such as ER
and ICU, registered nurses were less
likely to take the BP in the forearm
when compared to RNs in other
departments.

In this study of 107 health care
workers, the majority recognized
the importance of correct cuff size
for BP accuracy but failed to recog-
nize the importance of measure-
ment location as equally influential.
The inability of respondents to rec-
ognize the importance of the BP
measurement location was not
dependent on job title, years of
experience, or department worked.
Re-education for all employees is

recommended regarding the physi-
ology of BP determination, with all
variables (cuff size, patient position,
arm position, location of measure-
ment) of equal importance in deter-
mining an accurate value.

Limited access to the upper arm
due to the presence of medical
devices, such as peripherally insert-
ed central catheters (PICC), dialysis
catheters, or intravenous catheters,
was identified as one of the most
common clinical reasons for need-
ing to use the forearm. Thirty-five
percent of the respondents identi-
fied this as occurring on a monthly,
weekly, or daily basis. It is not clear
from this study why the alternate
upper arm was not used.

The inability to use an appropri-
ate cuff size was identified as prob-
lematic. Of the respondents, 24%
identified this as occurring on a
monthly, weekly, or daily basis. A
longer, wider cuff generally is
required for adequate compression
of the brachial artery in obese
patients. However, many patients
with large upper arm circumference
(UAC) have a shortened arm length
from the shoulder to the elbow, mak-
ing the large cuff too wide. Also com-
pounding the difficulty in cuffing the
patient with a large UAC is the arm
circumference at the elbow, which
often is not the same as the arm cir-
cumference by the shoulder; this
causes a cone-shaped arm.
According to Pickering and col-
leagues (2005), the clinician in this
situation may measure BP from a
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cuff placed on the forearm. All
attempts should be made to keep
the forearm at heart level. The prac-
titioner must recognize this blood
pressure may reflect an overestima-
tion, but it will provide at least a gen-
eral estimate of the systolic BP.

Patient request also was deter-
mined to be a reason for using the
forearm. While BP measurement in
the forearm may be faster and more
comfortable for the obese patient,
the readings obtained in the forearm
are an overestimation of the actual
blood pressure (Palatini et al., 2004;
Schell et al., 2005; Zweiker et al.,
2000). Staff and patient education
should eliminate this reason for tak-
ing the BP in the forearm.

Site of BP measurement is pre-
sumed to be the upper arm. Data
indicate use of the forearm is not
documented as such in the medical
record. Because current research
indicates BP measurement in the
forearm results in overestimation of
the systolic pressure (Palatini et al.,
2004; Schell et al., 2005; Zweiker et
al., 2000), the location of the BP must
be documented in the medical
record.

In this study, equipment barri-
ers were responsible for needing to
use the forearm for BP measure-
ment. Of the respondents, 22%
reported the correct cuff size was
not available in their departments
on a monthly, weekly, or daily basis.
Malfunctioning equipment also was
identified by 28% as occurring on a
monthly, weekly, or daily basis. Lack
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of available varied cuff sizes and
equipment in non-working order
seemed to leave staff with no choice
but to use the forearm for measure-
ment.

Clinical Implications/
Recommendations

Policies and procedures relating
to blood pressure measurement
should reflect current standards of
evidence-based practice. Proce-
dures should be standardized and
enforced throughout the organiza-
tion. All persons who have responsi-
bility for obtaining BP measurement
should have appropriate training
addressing cuff selection, patient
position, arm position, and location
of measurement with validation by a
knowledgeable trainer. In addition,
administrators should provide
health care workers with remedial
education regarding cuff size,
patient position, arm position, and
location of BP measurement, and
how these factors influence accura-
cy of readings as well as ensure ade-
quate numbers of functioning BP
cuffs in a variety of sizes are avail-
able.

Limitations. The instrument uti-
lized was designed specifically for
this study, potentially resulting in
lowered reliability and validity. In
addition, the respondents knew the
first author. Thus, possible response
bias must be considered as another
study limitation.

Recommendation for future re-
search. Because this was a solitary
study, performed in a rural setting, it
could be replicated utilizing an
urban institution. This replication
would be necessary to determine if
the findings can be generalized to
other settings. In addition, a more
diverse population would be benefi-
cial for potential generalizability of
study findings.

Conclusion

Some clinical conditions, such
as a double mastectomy, necessitate
the use of the forearm as the only
means of blood pressure measure-
ment; however, such conditions are
limited and should be evaluated
carefully. All efforts must be exhaust-
ed in locating proper cuff size prior
to using the forearm; patient request
is not an acceptable reason. If the
blood pressure is obtained from a
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location other than the upper arm, it
must be documented as such in the
medical record. l

References

Altunkan, S., Genc, Y., & Altunkan, E. (2007).
A comparative study of an ambulatory
blood pressure measuring device and a
wrist blood pressure monitor with a posi-
tion sensor versus a mercury sphygmo-
manometer. European Journal of
Internal Medicine, 18(2), 118-123.

Altunkan, S., llman, N., & Altunkan, E. (2007).
Validation of the Samsung SBM-100A
and Microlife BP 3BU1-5 wrist blood
pressure measuring devices in adults
according to the International Protocol.
Blood Pressure Monitoring, 12(2), 119-
125.

Altunkan, S., Oztas, K., & Altunkan, E. (2006).
Validation of the Omron 637IT wrist
blood pressure measuring device with a
position sensor according to the
International Protocol in adults and

obese  adults. Blood  Pressure
Monitoring, 11(2), 79-85.
Amoore, J., & Murray, I.C. (2006).

Oscillometric noninvasive blood pressure
measurement devices and simulators.
Journal of Clinical Engineering, 31(2),
85-95.

Bur, A., Herkner, H., Vicek, M.,
Woisetschlager, C., Derhaschnig, U.,
Karth, G., ... Hirschl, M. (2003). Factors
influencing the accuracy of oscillometric
blood pressure measurement in critically
ill patients. Critical Care Medicine, 31(3),
793-799.

Cuckson, A.C., Moran, P, Seed, P, Reinders,
A., & Shennan, A.H. (2004). Clinical eval-
uation of an automated oscillometric
blood pressure wrist device. Blood
Pressure Monitoring, 9(1), 31-37.

Dobbin, K. (2002). Noninvasive blood pressure
monitoring. Critical Care Nurse, 22(2),
123-124.

Foster-Fitzpatrick, L., Ortiz, A., Sibilano, H.,
Marcantonio, R., & Braun, L.T. (1999).
The effects of crossed leg on blood pres-
sure measurement. Nursing Research,
48(2), 105-108.

Geng, Y., Altunkan, S., Kilinc, O., & Altunkan,
E. (2008). Comparative study on auscul-
tatory and oscillometric methods of
ambulatory blood pressure measure-
ments in adult patients. Blood Pressure
Monitoring, 13(1), 29-35.

Graves, J.W., Bailey, K.R., & Sheps, S.G.
(2003). The changing distribution of arm
circumference in NHANES |Ill and
NHANES 2000 and its impact on the util-
ity of the ‘standard adult’ blood pressure
cuff. Blood Pressure Monitoring, 8(6),
223-227.

Mosenkis, A., & Townsend, R.R. (2005). Sitting
on the evidence: What is the proper
patient position for the office measure-
ment of blood pressure? The Journal of
Clinical Hypertension, 7(6), 365-366.

Mourad, A., Gillies, A., & Carney, S. (2005).
Inaccuracy of wrist-cuff oscillometric
blood pressure devices: An arm position
artifact? Blood Pressure Monitoring,
10(2), 67-71.

Netea, R.T., Lenders, J., Smits, P, & Thien, T.
(2003a). Influence of body and arm posi-
tion on blood pressure readings: An

overview. Journal of Hypertension, 21(2),
237-241.

Netea, R.T., Lenders, J., Smits, P, & Thien, T.
(2003b). Both body and arm position sig-
nificantly influence blood pressure meas-
urement. Journal of Human
Hypertension, 17(7), 459-462.

Netea, R.T., & Thien, T. (2004). Blood pressure
measurement: We should all do it better!
The Netherlands Journal of Medicine,
62(8), 297-303.

O'Brien, E., Asmar, R., Beilin, L., Imai, Y.,
Mallion, J.-M., Mancia, G., ... Verdecchia,
P. (2003). European society of hyperten-
sion recommendations for conventional,
ambulatory and home blood pressure
measurement. Journal of Hypertension,
21(5), 821-848.

Palatini, P, Longo, D., Toffanin, G., Bertolo, O.,
Zaetta, V., & Pessina, A. (2004). Wrist
blood pressure overestimates blood
pressure measured at the upper arm.
Blood Pressure Monitoring, 9(2), 77-81.

Parati, G., Bilo, G., & Mancia, G. (2004). Blood
pressure measurement in research and
in clinical practice: Recent evidence.
Current Opinion in Nephrology and
Hypertension, 13(3), 343-357.

Pickering, T.G., Hall, J.E., Appel, L.J., Falkner,
B.E., Graves, J., Hill, M.N., Jones, D.W.,

Roccella, E.J. (2005). Recom-
mendations for blood pressure measure-
ment in humans and experimental ani-
mals, Part 1: Blood pressure measure-
ment in humans: A statement for profes-
sionals from the subcommittee of profes-
sional and public education of the
American Heart Association council on
high  blood pressure research.
Hypertension, 45(1), 142-161.

Pierin, A.M.G., Alavarce, D.C., Gusmao, J.L.,
Halpern, A., & Mion, D., Jr. (2004). Blood
pressure measurement in obese pa-
tients: Comparison between upper arm
and forearm measurements. Blood
Pressure Monitoring, 9(3), 101-105.

Schell, K., Bradley, E., Bucher, L., Sekel, M.,
Lyons, D., Wakai, S., ... Simpson, K.
(2005). Clinical comparison of automatic,
noninvasive measurements of blood
pressure in the forearm and upper arm.
American Journal of Critical Care, 14(3),
232-241.

Singer, AJ., Kahn, S.R., Thode, H.C,, Jr., &
Hollander, J.E. (1999). Comparison of
forearm and upper arm blood pressures.
Prehospital Emergency Care, 3(2), 123-
126.

Tachovsky, B.J. (1985). Indirect auscultatory
blood pressure measurement at two
sites in the arm. Research in Nursing &
Health, 8, 125-129.

Vinyoles, E., Pujol, E., de la Figuera, M.,
Tajada, C., Montero, P, & Garcia, D.
(2005). Measuring blood pressure in the
forearm of obese patients: Concordance
with arm measurement. Medicina Clinica
(Barc), 124(6), 213-214.

Zweiker, R., Schumacher, M., Fruhwald, F,
Watzinger, N., & Kilein, W. (2000).
Comparison of wrist blood pressure
measurement with conventional sphyg-
momanometry at a cardiology outpatient
clinic. Journal of Hypertension, 18(8),
1013-1018.

MEDSURG Nursing—September/October 2010—Vol. 19/No. 5



Copyright of MEDSURG Nursing is the property of Jannetti Publications, Inc. and its content may not be
copied or emailed to multiple sites or posted to alistserv without the copyright holder's express written
permission. However, users may print, download, or email articles for individual use.





