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Abstract: Accurate blood pressure (Bl P) measurement is fundamental to the diagnosis and management
of hypertension. Blood pressure measurement is one of the most important preventable causes of
premature morbidity and mortality in the world. Design: A descriptive research design was used to
conduct this study. Objective: To identify factors affecting accurate measurement of blood pressure for
patients in the medical departments. Setting: The study was carried out in themedical
departments(Cardiology, Gastroenterology, Hepatology, Endocrinology, and Nephrology) at the
Alexandria Main University Hospital. Subjects: All available nurses (100 nurses) who are working in the
previously mentioned setting. Tool: Blood Pressure Measurement: Observational Checklist (BPMOC) was
used in order to collect data. It includes data related to the following parts; Part I: Sociodemographic
characteristics, Part II: Blood pressure measurement checklist Part III: Factors affecting accurate blood
pressure reading. Results: Imply statistically significant differences between nurses and researcher
measurements of blood pressure. The most affecting factors were cuff size, cuff over clothes, resting 3-5
minutes, emotional status, talking during measurement (P < 0.05). There was also a highly statistically
significant difference regarding factors of: empty bladder before measurement and suitable time during
measuring (P < 0.001). Conclusion: Accuracy of blood pressure measurements was affected by the factors
mentioned before. Recommendations: Guideline manual should be available in the medical units. All
nurses who are working in the medical units especially newly recruited nurses should attend in-service
training program about accurate Bl P measurements.
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I. Introduction

Hypertension (HTN) is an increasingly important public health issue (M.Historical evidence
suggests that the Egyptians, as early as 3150 BC, noticed bloodpressure pulsation using simple
palpation.The concept of blood pressure as known in modern medicine was first evoked by William
Harvey who suggested in 1616 that thebody contained a finite amount of blood. The first experimental
blood pressure measurementswere made only in (1733)® 2 by inserting a brass pipe inside a horse’s
crural artery. Theausculatory method, i.e., combined use of a stethoscope and sphygmomanometer,
wasdeveloped by Nikolai Korotkoff in (1905) (. 2. Korotkoff's soundsare still used clinically to measure
the brachial artery systolic/diastolic blood pressures (1.2),

Nowadays, the concept of blood pressure is central in medicine. Hypertension (HTN)affecting
more than a quarter of the overall population globally. It has been estimated that 1 in 3 adults aged over 20
years will have the diseaseby the year 2025. This has significant effects since high systemicblood pressure
is often correlated to important short and long term risks@ 4,

Blood pressure is defined as the tension in the blood vessel wall, resulting from blood flow through the
lumen.Itis a product of cardiac output (CO) and total peripheral vascular resistance (PVR) both of which are
influenced by multiple genetic and environmental factors® ).

Accurate blood pressure (BP) measurement is fundamental to the diagnosis and management of
hypertension. Hypertension is one of the mostimportant preventable causesof premature morbidity
andmortality in the world; it is amajor risk factor for ischaemic and haemorrhagicstroke, myocardial
infarction,heart failure, chronic kidney disease, cognitivedecline and premature death,while hypotension
can lead to dizziness and fainting(?. ®.
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Uncontrolled resistant hypertension (RHTN) is defined as systolic blood pressure(SBP)140 mm
Hg and/or diastolic blood pressure(DBP) 90 mm Hg with the use of at least 3 antihypertensive
medications. Falsely elevated BP levels contribute to pseudoresistant HTN, that is, BP levels that appear
uncontrolled, but actually are not. The prevalence of pseudoresistance among persons with apparent
resistant hypertension (RHTN) is estimated to be as high as 50%.The most commoncauses of
pseudoresistance are inaccurate BP measurement technique, medication nonadherence, undertreatment,
and white coat HTN. Of these, only pseudoresistance secondary to inaccurate BP measurement has not
been previouslyquantified(® 10,

Underestimating true blood pressure by 5 mm Hg would mislabel more than 20 million with
prehypertension when true hypertension is present. It has been predicted that the consequences of an
untreated 5 mm Hg of excessive systolic blood pressure would be a 25% increase over current levels of
fatal strokes and fatal myocardial infarctions for these individuals. Conversely, overestimating true blood
pressure by 5 mm Hg would lead to inappropriate treatment with anti-hypertension medications in
almost 30 million, with attendant exposure to adverse drug effects, the psychological effects of
misdiagnosis, and unnecessary cost (11-13),

The trap is that in acknowledging the consequences of small measurement inaccuracies, errors of
5 to 10 mm Hg commonly occur as a result of improper blood pressure technique. Such as; active listening
to the patient, when the medical assistant(MA) is talking during blood pressure measurement, can
increase systolic blood pressure by 10 mm Hg. Obtaining a measurement from an unsupported arm can
increase the systolic pressure by 10 mm Hg. Lack of back support and crossed legs increase blood
pressure. If a patient needs to urinate, a blood pressure measurement taken before bladder emptying can
increase the systolic pressure by >10 mm Hg. Measurements taken over clothing or with tight clothing
pushed up on the arm, causing a tourniquet effect, also produce significant artifacts(11.14),

Proper technique is essential to accurateBP measurement.However, during delivery of routine
health care; guidelinesfor accurate BP measurement are rarely followed. Errorscommonly made during
routine BP measurements include:use of an incorrectly size and distance of the cuff; placing the cuff over
clothes; relying on standing BP measurements, unsupported arm, back & feet;deflating BP cuff too
fastcompressed;arm by rolls up sleeves; omitting 3-5 minutes of restbefore BP measurement; taking the
BP simultaneouslywith other ongoing activities like completing forms oranswering questions and full
bladder(%. Armisn't relaxed &not at the heart level, unconsidered emotional status& environmental
temperature as well as unconsidered smoking&caffeine(4).

Nurses are usually at the frontline of BP screening and control, if nurses wish to play an
important role as primary health care providers, they must, as suggested be more proactive in the
assessments of blood pressure and the other vital signs. Only then, nurseswill be able to optimally
contribute to the identification and management of blood pressure problems in the patients' survey, able
to give greatest assistance to other health professionals (16).

Significant Of The Study:

In Egypt, Egyptian National Hypertension Project (2015) (17estimates the prevalence of HTN in
Egypt at 26.3% (17.18), which mean that about 15 million person had hypertension(9 20,

Furthermore, according Egypt demographic and health survey (EDHS 2008)(122); there was a
wide variation in the prevalence of hypertension in different governorates of Egypt, ranging from a
minimum of 7 % in Sharkia to a maximum of 25.3% in Ismailia, Alexandria, Port Said, and Gharbia (21.22),
Another data about the incidence of hypertension in Egypt was obtained during the year 200523 by
Noncommunicable Disease Surveillance Unit (NCDSU) and Central Epidemiology and Disease
Surveillance (ESU) of the Ministry of Health population, which revealed that the prevalence of mild
hypertension seen in 26.7% with a little bit equal distribution between males and females, severe
hypertension seen in 6.9%, in males while 7.2% in females 23).

AIM OF THE STUDY:

To identify factors affecting accurate measurement of blood pressure for patients in the medical
departments.

RESEARCH QUESTION:

What are the factors that affect accuracy of blood pressure measurement?

II. Materials And Method
MATERIALS
Research design:
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A descriptive research design was utilized to conduct this study.
Setting of the study:
The study was conducted in the medical departments of the Main University Hospital of Alexandria as:
Cardiology, Gastroenterology, Hepatology, Endocrinology, and Nephrology.
Subjects of the study:
The study subjects comprised 100 available staff nurses who are working in the previously mentioned
setting at the time of data collection and were interested in participating in the study, 20 nurses in each
unit. This setting is thought to be representative for hypertensive patients.
Tools:
One tool was used in order to collect pertinent data in this study:
Nurses Blood Pressure Measurements: Observational Checklist (BPMOC):
This tool was developed by the researchers after reviewing the recent related literatures(24-27) to
determine factors affecting blood pressure measurement for patients in medical departments. It consists
of three parts:
Part I: Sociodemographic Characteristics and Academic Data

This part consists of eight items which include the following: code number, gender, age, marital status,
academic qualification, years of experience, department and the working shift.
Part II: Blood Pressure Measurement Checklist:
This part was developed based on validated checklist that was available in the international clinical
procedure text and student procedure manual. It contains two columns;onecolumn for Bl. P values
measured by nurses and Bl. P values measured by the researcher and a columnfor variance in
measurements.
Part I1I: Factors Affecting Blood Pressure Reading:
This part was developed after extensive review of international clinical procedure and validated
procedure manual of the nursing students of Faculty of Nursing. It includes items related to:
- Before Bl. P measurement; example: patient's resting for 3-5 minutes.
- During Bl. P measurement; example: avoidance of talking with patient.
This part consists of 17 items which includes the following: cuff size, cuff distance, cuff over clothes,
compressed arm by rolls up patient's sleeves, patient's resting for 3-5 minutes, supporting patient's (arm,
back, feet), patient's arm relaxation, patient's arm at the heart level, site of the patient's arm, proper time
before measuring Bl. P, patient's emotional status, emptiness of patient's bladder, avoidance of talking
with patient, patient's avoidance of caffeine& smoking for 30 minutesbefore measuring Bl. P, considering
patient's environmental temperature and the patient's position.It also contains a column for if the item is
followed or not.

Scoring system for measurements:

Two level of scoring was adopted for each item:
— Followed accurately was given a score of (1).
— Unfollowed was given a score of (zero).

The total score for nurses’ performance level:

Level of performance Percentage
Satisfactory >75%
Unsatisfactory <75%

METHOD

- An official approval was obtained from administrative authorities to carry out the study after
explanation of the purpose of the study.

- One tool was developed by the researchers based on extensive review of the relevant literature
(Nurses Blood Pressure Measurement: Observational Checklist NBPMOC)

- Content validity of the developed tool was tested by a jury of five experts in the related field two prof
from medical department and three from medical surgical nursing department

- Tool reliability was testing using test-retest method and it was (r = 0.70).

- A pilot study was carried out on ten nurses to test applicability and feasibility of the developed tool,
necessary modifications was done. Data obtained was excluded from the actual study.

- Data was collected from the identified subjects using the developed Tool: Nurses blood pressure
measurement: observational checklist (NBPMOC). It was done through observation of each nurse
individually for 3 different shifts.
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- Each nurse was asked to measure the blood pressure for each patient and then measurement was
rechecked by the researcher following all items in the checklist and the patient preparation
mentioned in the checklist

- Data collection was taken from 1/6/2016 to 1/10/2016 it was extended for period of 4 months.

- The collected data was analyzed to identify factors affecting accurate measurement of blood pressure
for patients in the medical departments.

Ethical considerations

- Written informed consent was obtained from nurses after explanation of the aim of the study.

- Privacy and confidentiality are assured to the study subjects.

- Nurses were informed that their participation is voluntary and they have the right to be withdrawn
from the study with a full respect.

Statistical Analysis

Data were fed to the computer and analyzed using IBM SPSS software package version
20.0.Quantitativedata were described using number and percent. Significance of the obtained results was
judged at the 5% level(28.29),

The used tests were:

1. Chi-square test: To compare between different groups

2. Fisher's Exact or Monte Carlo correction: Correction for chi-square when more than 20% of the cells
have expected count less than 5.Every nurse was observed 3 times during her work in the shift while
measuring the blood pressure using the developed tool (Nurses Blood Pressure Measurement:
Observational Checklist NBPMOC) through inferreted observation. Reading was rechecked by the
researcher for checking accuracy of blood pressure measurement.

3. Regression: Multivariant analysis regression was assessed to detect the most independent/ affecting
factor for blood pressure measurement.

Graphical presentations:
The given graphs were constructed using Microsoft excel software.

I1I. Result
Table (1): Sociodemographic characteristics of the studied nurses
This table illustrates sociodemographic characteristics of studied nurses.The majority of nurses (91.0 %)
were females, the highest percentage (45.0%) were in age group of 30 < 40 years and the highest
percentage (87.0%) were married.
Table (1): Sociodemographic characteristics of studied nurses

Personal Characteristics

Sex:
1. Male
2. Female

Age groups (in years)
1. <20

mean * SD=35.77 £+ 7.49

Marital status:

1. Single
2. Married
3. Widow

Fig. (1): Academic qualification of the studied nurses
This figure shows that the highest percentage (45.0%) had diploma degree while 39.0% of nurses had
bachelor degree; on the other hand 16.0% of them had associated degree.
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Level of Education
45%
39%
16%
Diploma degree Associated degree Bachelor degree

Fig. (1): Academic qualification of the studied nurses
Fig. (2): Years of experience of working in medical wards of the studied nurses
Regarding years of the working experience, the current figure ascertain that the majority (72.0%) of
nurses had > 10 years of the working experience in medical wardswith mean + SD=15.94 + 7.66

Years of Experiance

Fig. (2): Years of experience of the studied nurses

Fig. (3): Working shift of the studied nurses
Regarding working shift, this figure reveals that the majority (91.0%) of nurses worked at morning shift.

DOI: 10.9790/1959-0605077186 www.iosrjournals.org 75 | Page



Blood Pressure Measurements: Factors Affecting Readings Accuracy

Working Shift

Evening shift
9%

Fig. (3): Working shift of the studied nurses

Table (2): Blood pressure measurement differences according to the researcher’s measurements
As regard blood pressure measurement differences,this table shows that only (14.0%) and (7.0%) of the
studied subject had measured systolic and diastolic blood pressure with no variation respectively.

Increase
Decrease
No variant

Increase
Decrease
No variant

Table (3): Factors affecting the accuracy of blood pressure measurement

Concerning using cuff over the arm sleeves, positioning of the arm at the heart level, supporting
the patient’s feet, respecting the emotional status, andavoidance talking during measurementthe table
illustrates that (56.0%), (85.0%), (80.0%), (78.0%), (89.0%) of nurses respectively did not give any
concern to its importance.
Concerning supporting the patient’'s arm and respecting the patient’s resting before starting
measurement by 3 - 5 mints the table indicates that (85.0%), (61.0%) of nurses respectively considered
these factors.

Factors affecting BLP measurement Not followed
no.

Blood pressure cuff:

1. Suitable size. 78 78.0 22 22.0
2. Correct distance. 53 53.0 47 47.0
3. Not used over clothes 44 44.0 56 56.0
Blood pressure measured arm:

1. Uncompressed by rolls up sleeves. 55 55.0 45 45.0
2. Arm is relaxed. 45 45.0 55 55.0
3. Arm is at the level of the heart. 15 15.0 85 85.0
4. Correct site of the arm. 21 21.0 79 79.0
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Position of the patient:

1. Support measured arm. 85 85.0 15 15.0
2. Support back of the patient. 43 43.0 57 57.0
3. Support feet of the patient. 20 20.0 80 80.0
The nurse should consider:

1. Resting 3 - 5 mints before taking reading. 61 61.0 39 39.0
2. Emotional status. 22 22.0 78 78.0
3. Empty bladder. 26 26.0 74 74.0
4. Avoid talking. 11 11.0 89 89.0
5. Suitable time before measuring 41 41.0 59 59.5
6. Avoid caffeine for 30 min. 100 100.0 0 0.0
7. Avoid smoking for 30 min. 100 100.0 0 0.0
8. Room temperature (worm and cold). 100 100.0 0 0.0

Table (4): Relations betweensociodemographic characteristics and blood pressure measurement accuracy
As regardrelationbetweennurses' age and blood pressuremeasurement differences, this table reveals that,
there wasstatistically significant relation with diastolic blood pressure measurement.

Regarding relationbetween both nurses' qualification and years ofexperience with blood pressure
measurement differences, this table asserted that there was a highly statistically significant relation (P=
<0.001).

Table (4): Relations between sociodemographic characteristics and blood pressure measurement accura

Personal Blood Pressure Measurement Differences
Characteristics Systole Diastole
I Of the nurses Increase Decrease No Variant Xz Increase Decrease No Variant
% no.

Age groups (in
years)
. <20
. 20-
. 30-
. 40-50

Level of

education
. Diploma
degree
. Associated
degree
. BSc degree
Years of
experience
1. <10Y
2. =210Y

(*) Statistical significant difference, P<0.05
(**) Highly statistically significant difference, P<0.001

Table (5): Relations betweenfactors aftecting blood pressure measurement and variation

This table indicates statistical significant relation between factors as: cuff size, cuff not over
clothes, site of the arm, resting 3-5 minutes before measurement, considering emotional status and avoid
talking during measurement and blood pressure measurement differences at (P < 0.05).While there was
highly statistically significant difference between the factors: empty bladder before measurement and
suitable time for measurementand blood pressure measurement differences at (P < 0.001).

Table (5): Relations between factors affecting blood pressure measurement and variation

Blood Pressure Measurement Differences

Factors Systole Diastole
Affecting BLP Increase | Decrease | No Variant | X2 Increase | Decrease No
Measurement Variant
% | no| % % % % %
Blood pressure
cuff: Follow 34 | 82. 30 66. 14 100. 7.9 * 35 83. 37 72. 6 78. 1.8 0.40
4. Suitable size. Unfollo 7 9 15 7 0 0 0 0.01 7 3 14 5 1 0 2 2
w 17. 33. 0.0 9 16. 27. 22.
1 3 7 5 0
5. Correct Follow 23 56. 22 | 48. 8 57.1 0.5 0.75 | 25 59. 25 49. 3 42. 1.3 0.51
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distance. Unfollo | 18 1 23 9 6 | 429 6 6 17 5 26 0 4 9 3 4
w

6. Not used Follow
over clothes Unfollo
w

Blood pressure
measured Follow
arm: Unfollo

. Uncompress w
ed by rolls
up sleeves.

. Armis Follow
relaxed. Unfollo

w

. Arm is at the Follow
level of the Unfollo
heart. w

. Correct site Follow
of the arm. Unfollo
w

Position of the

patient: Follow

4. Support Unfollo
measured w

arm.

. Supportback | Follow

of the Unfollo
patient. w

. Support feet Follow
of the Unfollo
patient. w

(*) Statistical significant difference, P<0.05.
(**) Highly statistically significant difference, P<0.001
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Cont. Table (5): Relations between factors affecting blood pressure measurement and result accuracy

Blood Pressure Measurement Differences
Factors affecting Systole Diastole
BLP measurement Increase Decrease No Variant X P- Increase Decrease No Variant Xt P-
no. % no. % no. | % value | no. % no. Y no. % value
The nurse should
conceder:
9. Resting3-5 Follow 32 | 78.0 | 22| 489 7 50.0 * 28 | 66.7 7| 529 85.7
minutes before Unfollow | 9 220 | 23| 511 7 500 | 849 [ 0014 | 14 | 333 | 24 | 471 1 143 | 376 | 0.153
taking reading.
10. Emotional | Follow 16 | 39.0 3 6.7 3 214 | 13.09 * 16 | 38.1 6 11.8 0 0.0 11.43 *
status. Unfollow | 25 | 61.0 [ 42 | 933 11 | 78.6 0.001 | 26 | 619 | 45| 882 7 100.0 0.003
11. Empty Follow 18 [ 439 3 6.7 5 | 3547 | 16.26 ** 19 | 452 6 11.8 1 143 | 1395 *
bladder. Unfollow | 23 | 36.1 | 42 | 933 9 64.3 0.000 | 23 | 548 | 45 | 882 6 85.7 0.001
12. Avoid Follow 9 220 0 0.0 2 143 | 10.74 * 10 | 238 0 0.0 1 143 | 1342 *
talking. Unfollow | 32 | 78.0 | 45 | 1000 | 12 | 83.7 0.005| 32 | 762 | 51 | 1000] & §5.7 0.001
13. Suitable Follow 20 [ 707 3 111 7 50.0 | 32.07 ** 28 | 66.7 | 12 | 235 1 143 | 19.94 **
time during Unfollow | 12 | 29.3 | 40 | 889 7 50.0 0.000 | 14 | 333 | 39| 765 6 857 0.000
measuring.
14. Avoid Follow 41 | 1000 45 [ 1000 | 14 100 100 - 42 | 1000 | 51 | 1000 7 100.0 [ 100
caffeine for 30 Unfollow | 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
min.
15. Avoid Follow 41 | 1000 45 | 1000 14 100 100 - 42 | 1000 | 51 | 1000) 7 100.0 | 100
smoking for 30 Unfollow | 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
min.
16. Room Follow 41 | 1000 45 | 1000 14 100 100 - 42 | 1000 | 51 | 1000) 7 100.0 | 100
temperature. Unfollow | 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0

(*) Statistical significant difference, P<0.05,
(**) Highly statistically significant difference, P<0.001(--) Not valid

Table (6): Relations betweenfactors affecting blood pressure measurement and academic qualification
Regarding nurses' qualification, the current table illustrates that, there was a highly statistically
significant relation between factors affecting BLP measurement and nurse’s qualifications in: patient
resting 3 - 5 minutes before starting measurement and considering emotional status of the patient at (P
< 0.001).Similarly there was statistical significant relation between factors affecting BLP measurement
and nurse’s qualifications in;arm relaxation& arm at the level of the heart, empty bladder and suitable
time during measuringat (P < 0.05).
Concerning nurses'experience, the same table also illustrates a statistical significant relation between
factors affecting BLP measurement and nurse’s experience in: cuff over clothes, supportpatients' feet,
empty bladder and taking suitable time during measuring at (P < 0.05).

Table (6): Relations between factors aftecting blood pressure measurement and academic qualification

Personal Characteristics
Factors affecting BLP Qualification Experience
measurement Diploma | Associate BSc X2 P- <10Y >10Y X2
d degree valu
no| % | no % no | % % | no| %
Blood pressure cuff:
1. Suitable Follow 3 71. 1 |812 ]| 3 84. | 2.34 | 0.33 2 78. 5 77. | 0.0 0.212
size. Unfollo 2 1 3 18.8 3 6 7 2 6 6 8 1
w 1 28 3 6 15. 6 21 1 22.
3 9 4 4 6 2
2. Correct Follow 2 62. 7 43.8 1 46. 2.82 0.24 1 57. 3 51. 0.2 0.155
distance. Unfollo 8 2 9 56.2 8 2 9 6 1 7 4 7
w 1 37. 2 53. 1 42. 3 48.
7 8 1 8 2 9 5 6
3. Not used Follow 2 | 48. 1 | 625 1 30 543 | 0.06 | 1 57. 2 38. | 2.7 *
over clothes Unfollo 2 9 0 37.5 2 8 4 6 1 8 9 3 0.047
w 2 51. 6 2 69. 1 42. | 4 61.
3 1 7 2 2 9 4 1
Blood pressure
measured arm: Follow 2 53. 1 62.5 2 53. | 0.44 | 0.83 1 57. 3 54. | 0.0 0.171
1. Uncompre Unfollo | 4 3 0375 | 1 8 0 6 1 9 2 7
ssed by rolls up w 2 | 4e. 6 1 46. 1 42. 3 45.
sleeves. 1 7 8 2 2 9 3 8
2. Arm is Follow 1 26. 9 56.2 2 61. 11.2 * 1 53. 3 41 1.1 0.282
relaxed. Unfollo | 2 7 7 | 438 | 4 5 4 0.00 | 5 6 0 7 5
w 3 73. 1 38. 2 1 46. | 4 58.
3 3 5 5 3 4 2 3
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3. Arm is at Follow 3 6.7 6 | 37.5 6 15. | 8.81 * 3 10. 1 16. | 0.5 0.454
the level of the heart. Unfollo 4 93. 1 62.5 3 4 0.01 2 7 2 7 6
w 2 3 0 3 84. 1 5 89. 6 83.
6 3 0 3
4. Correct Follow 9 20. 3 188 | 9 23. 1 018 | 094 | 6 21. 1 20. | 0.0 0.947
site of the arm. Unfollo 3 0 1 81.2 3 1 5 2 4 5 8 0
w 6 80. 3 0 76. 2 78. 5 79.
0 9 6 7 2
Position of the
patient: Follow 3 82. 1 75.0 3 92. | 3.16 | 0.24 | 2 89. 6 83. | 0.5 0.199
1. Support Unfollo 7 2 2 |1 250 | 6 3 7 5 3 0 3 6
measured arm. w 8 17. 4 3 7.7 3 10. 1 16.
8 7 2 7
2. Support Follow 2 48. 6 | 37.5 1 38. | 1.16 | 0.56 1 53. 2 38. | 1.7 0.182
back of the patient. Unfollo | 2 9 1 625 | 5 5 9 5 6 8 9 7
w 2 51. 0 2 61. 1 46. 4 61.
3 1 4 5 3 4 4 1
3. Support Follow 1 24. 0 0.0 9 23. | 479 | 0.08 | 9 32. 1 15. | 3.5 *
feet of the patient. Unfollo 1 4 1 100. | 3 1 3 1 1 1 3 8 0.039
w 3 75. 6 0 0 76. 9 67. 6 84.
4 6 9 9 1 7

Cont, Table (6): Relations between factors affecting blood pressure measurement and academic

Factors affecting
BLP
measurement

The nurse should
consider:

1. Restin
g 3 - 5 minutes
before taking
reading.

ualification

Personal Characteristics

Qualification

Experience

Diploma

Associate

d

BSc
degree

Follow
Unfollo
w

%

%

%

Xz

P-
valu

<10Y

>10Y

%

%

NN O

2. Emoti
onal status.

Follow
Unfollo
w

O =

3. Empty
bladder.

Follow
Unfollo
w

O W o

W = W

4. Avoid
talking.

Follow
Unfollo
w

5. Suitab
le time during
measuring.

Follow
Unfollo
w

W= W= O

6. Avoid
caffeine for 30
min.

Follow
Unfollo
w

7. Avoid
smoking for 30
min.

Follow
Unfollo
w

8. Room
temperature.

Follow
Unfollo
w

S UTHOUTHCUTLBIF WHR RO WO

A RO RO -

(=]

(*) Statistical significant difference, P<0.05
(**) Highly statistically significant difference, P<0.001

(--) Notvalid

O VWO VWO OVWWUIRL BANMWUIINNNNRPRL,INDDN I -

O ONOCONOCONWRERUTIRUIN WO =L N =

ONNONNONNO D OND OO UTLD =[O UTwE

Table (7): Multi-Variant Analysis Regression forblood pressure Measurement Variant betweenresearcher
and Nurse Measurement
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This tableemphasizes that the mostfactors affect blood pressure measurement were; Suitable size of the
cuff, Uncompressed arm, Correct site of the arm with same level on the other hand, the factor that has the
major effect on blood pressure measurement accuracy is nurses qualification especially diploma degree
{Coefficients 18.950, 1.156, 1.137 and 2.042} respectively with (p - value 0.998, 0.123, 0.117, 0.006)

respectively.
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Table (7): Multi-Variant Analysis Regression for blood pressure Measurement Variant between researcher
and Nurse Measurement

Unstandardized 95% Confidence
Coefficients Interval for B

B Std, Error Lower Upper

Suitable size of the cuff 18.950 7.701 0.000 -
Uncompressed arm -1.156 0.750 0.072
Correct site of the arm 1.137 0.725 0.753

Qualification
Bachelor degree 2.439 0.894
Diploma degree 2.042 1.172
Associated degree 0.494 0.815

IV. Discussion
Blood pressure (BLP) measurement is a fundamental clinical skill that is frequently performed by
staff nurses and one considered technically challenging to master for nurses G%. Accuracy is imperative
for patient health assessment and for informing clinical decision making and it is, therefore, essential that
nurses are taught to perform the skill correctly GD.Therefore, the focus of this study was to assess blood
pressure measurements: factors affecting readings accuracy.
The findings of present study illustrate that there are many factors that affect blood pressure
measurement three of them which are: suitable size of the cuff, uncompressed arm, and correct site of the
arm; in addition to the nurses’ qualification had the major effect on the accuracy of measurement.

Sociodemographic characteristics

The sample had a higher percentage of female gender with mean age 35.77 + 7.49 and less than
half of them had diploma. In agreement with this, Christopher et al (2015)32 reported in their study that
was applied on 17 nurses in the University of Sydney, in Australia, founded that most of their studied
subject are females but less than half of them had Bachelor degree.

The lack to follow factors that affect BLP reading among nurses in the current study is that about
half of them measure BLP inaccurately less thanreading by the researcher while less than half of the
studied subject measure BLP more than BLP values measured bythe researcher.

According to the present study findings, there was a relation between personal characteristics
and blood pressure measurement differences,it significantly affect the accuracy of measurement such as
their qualification, level and years of experience,while nurses' age had no relation with their practice. In
the same line Zhang et al (2017) G3found that there was a significant relationbetween the measurement
accuracy and nurses experience.

Moreover, results of the current study demonstrated factors that significantly influence BLP
measurement such as; suitable cuff size This is agreed withReyeset al (2009) (%theyfound that, an
erroneous reduction in cuff size significantly increased the measurements for systolic (SBP)and diastolic
(DBP)blood pressure, whereas an increase in cuff size significantly decreased the measurements reading.

The current study assess the factors affect measurementaccuracy the cuff placed over clothing
found that significantly affect the SBP but there was not significantly affect DBP.On contrary Holleman et
al (1993) 3% and Pinar et al (2010)@® reported non-significant relation for both while guidelines often
specify that the sphygmomanometer cuff should be placed over a bare arm; however, the empirical
evidence does not provide any clear support for this recommendation. It was supported by Grace et al
(2008)G7 report they found on their studies that applied on two groups one group measured BP on bare
arm and the second group sleeved-arm, after investigation these study found difference between first and
second systolic pressure readings in the sleeved-arm group. It was lower than expected. The effect was a
statistically non-significant between-groups difference of 0.76 mm Hg and the mean difference between
the 2 groups when comparing the first and second diastolic pressure readings was -0.31 mm Hg.

Arm at the level of theheart,as the present study investigated the effect of level of the measured
arm on BP measurement accuracy it was found no significant effect. In contrast with Adiyaman et al
(2006) G®who found that both SBP and DBP were found to increase (by a small to large amount) when
the arm was lower than heart level.

Measured arm should be uncompressed by rolls up sleeves. [twas another factor that presented in
the current study where there was no significant effect in both SBP and DBP measurement accuracy.
Similar finding was in the study done byHoon, et al (2013) G%on GangneungAsan Hospital, when
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investigate effect of blood pressure measurement accuracy with completely exposing the upper arm, the
cuff placed over the sleeve or with the sleeve rolled up, found that there were no significant differences
among the three groups in the accuracy of SBPat (P = 0.32) and in the accuracy DBPat (P = 0.77).

Correct site of the arm, finding of the current study that illustratesthat when BP cuff put by
correct way in correct position on the measured arm, had a significant effect on SBP accuracy while there
was nosignificant effect on DBP. On contrary with Biloet al (2017) “Othey found that when the size of a
standard auscultatory BP measuring device cuff was appropriate, its incorrect placement in relation to
the brachial artery did not significantly affect measurement accuracy, conversely, when the cuff was too
small in relation to the arm circumference (undercuffing), cuff displacement resulted in a significant
overestimation of BP.

Support measured arm, Support back of the patient and Support feet of the patient, Findings of
current study indicated that there was no statistically significant effect on BP measurement accuracy. On
contrary,Familoni and Olunuga (2005) “Dfound small but significant increases in measurements of BP in
an unsupported arm compared with a supported arm for both SBP and DBP. In addition to Cushman et al
(1990) “Dwho reported that sitting on a table with no back support increased DBP (but not SBP) by a
moderate amount, compared with sitting on a chair with back support. Regarding to legs support, Pinar et
al (2010) G reported an increase in SBP when legs were crossed compared with sitting with feet flat.
Significant effects ranged from small to moderate increases in both SBP and DBP.

Regardingresting period before BP measurement,the present study showed resting 3 - 5 mints
before starting measurement had significantly effect on systolic BP accuracy while there was no
significant effect on diastolic accuracy measurement. This is in agreement with Nikolic et al (2014) “3
who assessed the effect of rest period duration on BP found that patients had significantly higher SBP and
DBP if they did not rest for a sufficient period of time prior to measurement. It was shown that resting for
10 or 16min could decrease SBP by a small-to-moderate amount and DBP by a small amount.

In relation to considering emotional status before measurement of the patient, the current
resultsrevealed that there was greater significant effect of the emotional status on SBP and DBP
measurement accuracy. Which supported by Pan et al. (2015) “4 who suggested that there was an
association between anxiety and increased risk of increase SBP and DBP. These results support early
detection and management of anxiety in hypertensive patients.On the same lineShah et al., (2011) *5);
Jackson et al,, (2016) “9; Mermerelis et al, (2016) “"found thatdepression alsohad a significant and
independent risk factor for increase BP reading, especially in young people.

Findings of current study indicated that empty bladder before BP measurement had highly
significant effect on the accuracy of SBP and significant effect on DBP measurement. This finding is
incongruence withChoiet et al (2011) “® who found that full bladder influence both SBP and
DBPmeasurements.

Moreover, the present study results illustrate that talking during measurement had significant
effect on accuracy of both systolic and diastolic blood pressure measurement. In the same track,Zheng et
al (2012) *9evaluated the effect of the patient talking on BP measurement; found that there was an
increase in both SBP and DBP. Significant effects ranged from mild to moderate increases for SBP, and
small-to-moderate increases for DBP, compared with no talking.

Concerning Suitable time during blood pressure measurement (inflation and deflation), the
present study indicated highly statistical significant effect on BP measurement accuracy. Thesefindings
are in agreement with those, Zheng et al (2011) G% who examined the effect of cuff deflation faster than
the recommended, reported that the significant effects ranged from mild to moderate decreases in SBP
and mild to moderate increases in DBP. The magnitude of effects was found to depend on the speed of
deflation and the patient's heart rate.

Finally, regardingavoid caffeine for 30 min, avoid smoking for 30 min and room temperature,the
present study found that all these factors were invalid because, according to the hospital policy inhibit
smoking and caffeine drinking for inpatient and room temperature was maintained by central air
condition. But there was other studies that found significant effect on BP accuracy such as; Mesas et al
(2011) &Y reported that caffeine had significant effects on SBP and DBP ranging frommild to moderate,
whileFarsalinoset al (2014) GAreported that there was significant effects of acute nicotine use (cigarette
smoking or passive cigarette smoke exposure) on blood pressure measurements accuracy ranging from
mild to very high increases for both SBP and DBP were measured as far as 20-30min after smoking.In
addition toGreaney et al (2014) G3)when assessed the effect of patient exposure to cold found that there
was significantly effects on BP measurement accuracy ranged from moderate to high increases in SBP and
mild to very high increases in DBP.

DOI: 10.9790/1959-0605077186 www.iosrjournals.org 83 | Page



Blood Pressure Measurements: Factors Affecting Readings Accuracy

Regression analysis of the current study revealed thatSuitable size of the cuff, uncompressed arm
and correct site of the arm were the most factors that had effects on the accuracy of BLP
measurement.Also, findings revealed that the educational level of the nurses was the factor that had the
major effect on the accuracy of BLP measurement. This result supported by Freseet al (2011) (D, they
found that the systolic and diastolic blood pressure measurements performedwith standard cuffs gave
false reading than those with large cuffs, and that the difference observed was statistically
significant.

The researchers' point of view, the results of the current study might be explained as the majority
of nurses were influenced by the previous BIP measurements by her colleagues or by the concession
physician. In addition numbers of nurses were hesitated and had low self confidence in her skills. It was
noticed that the main focus was how much the difference between their own measurements and the
previous measurements not the actual reading.

Hypertension is a complex, chronic condition that is often referred to as the “silent killer”. As
clients are often asymptomatic, detection and treatment delays may occur which may result in the
development of target organ damage and other debilitating complications G%. Data from numerous
observational epidemiological studies have provided persuasive evidence of a direct relationship
between high blood pressure and cardiovascular disease (Pickering et al., 2005)¢%. High blood pressure
increases the risk of ischemic heart disease 3-to-4 fold and of overall cardiovascular risk by 2-to-3 fold.
The incidence of stroke increases approximately 8-fold in persons with definite hypertension. It has been
estimated that 40% of cases of acute myocardial infarction or stroke are attributable to hypertension
(WHO, 2003) ©9. (Pickering et al., 2005) Sreport on a recent meta-analysis that aggregated data across
61 prospective observational studies and found that there were strong, direct relationships between
hypertension and vascular mortality. Cardiovascular mortality was found to increase progressively
throughout the range of blood pressures including the pre-hypertensive (Pickering et al, 2005) 5.
Hypertension accelerates atherosclerosis and blood vessel injury, increasing the risk of vascular disease
and subsequent end organ damage (heart, brain, kidney, eye or limbs). The detection, prevention and
control of hypertension have a major impact on health, quality of life and disability (5%.

V. Conclusion
The findings of thepresent study concluded that:
Academic qualification had proven to be an important factor. Moreover, inappropriate site of the arm,
unsuitable size of the cuff and compressed arm with roll up of sleeves had also been thought to be one of
the more important variant that affect blood pressure measurement accuracy.

VI. Recommendations
- In-service training program for nurses should be conducted also with newly recruited nurses.
- Procedure manual should be available in each ward.
- Replicate this study of large probability sampling and different hospitals in different geographical

locations.
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