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ABSTRACT: Objective: To evaluate the adequacy of  sphygmomanometer cuff to brachial circumference (BC) of  
individuals treated at Primary Health Care Centers. Methods: Epidemiological, observational, and quantitative 
cross-sectional study. A total of  381 blood pressure (BP) readings conducted by nursing professionals were 
observed at 18 service units selected by drawing, considering two modalities of  care centers. The correct use of  
the cuff was the main outcome variable. The BC was measured using inelastic measuring tape. The tests used 
for statistical analysis were Student’s t-test, χ2, or Fisher’s exact test. Results: The measurement of  BC ranged 
from 19.5 to 45.0 cm (mean = 30.4; standard deviation – SD = 4.3). Among the BP measurements, 218 (57.2%) 
of  them were conducted with the appropriately sized cuff, being more frequent in the units with Family Health 
Teams (59.6 versus 40.4; p < 0.001). Ninety-three (24.2%) BC measurements were < 27 cm and 63 (16.5%) were > 
34 cm. The adult cuff was used correctly 209 (59.4%) times and the large adult cuff was used correctly 9 (31.0%) 
times. Conclusion: The study found an inadequacy in the use of  the cuff in 42.8% of  blood pressure readings in 
the Primary Health Care Centers. Similar studies should be performed in other cities and areas to estimate the 
effect of  this problem in the diagnosis and monitoring of  systemic arterial hypertension (SAH).

Keywords: Hypertension. Blood pressure determination. Primary Health Care. Epidemiology. Family health. 
Health evaluation.
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INTRODUCTION

Arterial hypertension (AH) is a multifactorial disease and can be defined as a condition in 
which systolic blood pressure (SBP) is above or equal to 140 mmHg, or diastolic blood pres-
sure (DBP) is above or equal to 90 mmHg1. When an individual is found to be normotensive 
while using antihypertensive drugs, he or she should also be considered equally hypertensive2.

Nowadays, AH is considered the most frequent of  the chronic cardiovascular diseases. 
According to the VI Brazilian Guidelines for Hypertension (BGH)3, overall prevalence in 
Brazilian cities is higher than 30%, varying from 22.3 to 43.9% depending on the city ana-
lyzed. However, for the population between 60 and 69 years of  age, this rate increases to 
50% and for those above 70 years of  age, the rate increases to 75%4. Thus, it has become 
the main risk factor for cerebrovascular accidents, acute myocardial infarction, and chronic 
kidney disease, in addition to being responsible for 40% of  the cases of  early retirement 
and absenteeism in the workplace,5 and for approximately 12.8% of  total deaths world-
wide6, constituting, therefore, in a public health issue.

AH diagnosis directly depends on the environment, on the training of  the professional, 
the technique and the equipment utilized to obtain the blood pressure readings, and the 
observer3. Despite being considered a simple and ordinary activity, errors still occur in the 
execution of  blood pressure (BP) readings, which compromises the accuracy of  the results7,8.

It is known that the length of  the cuff, the inflatable chamber of  the sphygmomanom-
eter cuff, should cover at least 80% of  the brachial circumference (BC). In addition, the 
width should represent 40% of  the arm width1,4. The American Heart Association (AHA), 
the Brazilian Ministry of  Health1,4, as well as the VI BGH3 advocate the use of  the cuff 
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known as “newborn,” with a 4 x 8 rubber bag, for BC ≤ 10 cm and “children” (6x12), which 
includes BC from 11 to 15 cm; “small adult” (10x17), 20 to 26 cm; “adult” (12x23), 27 to 
34 cm; “large adult” (16x32), 35 to 45 cm; and “thigh” (20x42), 46 to 52 cm.

The appropriate choice of  cuff  in relation to the size of  BC is one of  the determin-
ing factors for the accuracy of  the BP reading (class of  recommendation I – level of  evi-
dence B)4,9. This has been a concern since the first years of  the 20th century, when H. 
Von Recklinghausen demonstrated that a large cuff  of  4.5 cm was too narrow for adult 
men and caused mistakenly high readings. In 1926, Korns equally corroborated the influ-
ence of  the size of  the cuff  in Korotkoff  sounds8,10-12.

The use of  the inadequate cuff  can lead to a false high or false low BP reading, leading 
to a misdiagnosis3. However, none of  the 179 professionals assessed in the study carried 
out by Rabello et al7 measured the BC before choosing a cuff. This inadequate action can 
have negative repercussions on the health and the quality of  life of  the patient, as truly 
hypertensive people may remain without the benefit of  drug therapy, and normotensive 
individuals may mistakenly suffer the side effects of  unnecessary medicines7.

The adult cuff  utilized in the majority of  cases is 12 x 23 cm on average4. For Veiga 
et al.13, many individuals included in the AH studies have a metabolic syndrome and the 
vast majority of  them have a brachial circumference above 33 cm; therefore, they need a 
larger cuff. However, other people, such as young adults, women, thin individuals, or even 
those of  a normal weight, have a BC lower than 27 cm, which demands the use of  a smaller 
cuff. Ostchega et al.2 affirm that, among men, 44.8% of  the population would need a cuff 
that is two sizes above the adult-sized cuff. For women, 13.5% would need a smaller cuff 
and 28.1% need a cuff  that is larger than the standard size; therefore, 86.4% of  the popula-
tion would have an inadequate BP reading, when only cuff  size is taken into consideration.

The Primary Health Care Centers (PHCs) are responsible for the prevention, diagnosis, 
treatment, and longitudinal monitoring of  hypertensive patients. Therefore, each member 
of  the Primary Health Care staff  has an imperative role in the adequate control of  the BP 
readings on an individual and collective scope and in the reduction of  the morbidity and 
mortality resulting from this disease. This includes all the way from applying the appro-
priate measurement technique to the training of  professionals and the infrastructure of  
the workplace4.

In Blumenau, in the state of  Santa Catarina, PHC services are organized in two care 
modalities. In one of  them there are seven general clinics (GCs), which count on general 
practitioners, pediatricians, obstetrician gynecologists, in addition to nursing, social services, 
psychology, pharmacy, and dentistry professionals, without a registered population, and treat 
patients on demand. This modality cares for approximately 40% of  the city’s population. 
The other modality is represented by 60 Family Health Strategy (FHS) teams, which are 
made up by general practitioners, nurses, nursing technicians, and community health agents. 

Arcuri12 affirms that studies which assess or verify procedure or technique patterns are 
rare, AHA assessed its own recommendations within the medical community. Some stud-
ies have observed the effect of  the size of  the cuff  in BP readings, but it is uncommon to 
find studies that analyze the correct execution of  these norms. Considering how important 
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is the determination and appropriate choice of  cuff  according to BC to obtain the correct 
BP measurement, an assessment of  the compliance with the guidelines proposed decades 
ago by international societies is mandatory. This is due to the fact that 90% of  adult popu-
lation is assisted in Primary Care at least once a year14 and due to the scarce and outdated 
data on the subject. 

In this context, this study aimed at assessing the adequacy of  the cuff  to the BC in peo-
ple treated at the Primary Care Centers.

METHODS

This is an epidemiological, observational, and quantitative cross-sectional study. 
The study is a part of  the project named “Assessment of  the Quality of  Blood Pressure 

Readings in the Primary Care Modalities in the Blumenau Regional Unified Health Care 
System”, approved by the Research Ethics Committee from the Universidade Regional de 
Blumenau (protocol CAEE number 38637014.3.0000.5370). 

To estimate the errors in the utilization of  the cuffs, a sample was calculated consider-
ing a frequency of  40% of  error in the BP reading procedures, 80% statistical power, 95% 
confidence interval (95%CI), and precision of  5%, considering 10% loss and refusal, which 
totaled 406 readings. These readings were observed in people treated at PHC units from 
the Unified Health System (SUS) in Blumenau, Santa Catarina. In Blumenau, SUS offers 
100% coverage in PHC, with 60% of  coverage in the FHS modality (with 57 units) and 40% 
with GCs (7 units). Eighteen units were selected using simple random sampling, with 15 
being FHS units and 3 GCs. The quantity of  measurements to be conducted in each unit 
was proportional to the average of  clinical production of  these units.

In order to be included in the study, participants should be aged 18 years or older and 
have a routine BP reading performed by the nursing staff  (technician or nurse). Those who 
were undergoing emergency treatments were excluded from the study.

The data were collected in the second semester of  2014 – during the period that ser-
vices were being provided in each unit, on weekdays and during varying hours – by two 
trained preventive medicine students. These researchers were instructed, theoretically 
and practically, as to the correct procedures for BP gauging, especially regarding how to 
measure the BC.

In the units, students observed the BP reading procedure conducted by the nursing 
professionals, then measured the BC of  the patients with the measuring tape made from 
inextensible material with a graduation in mm – available at all units – and determined 
which cuff  size was used during the readings.

The outcome variable was “correct use of  the cuff.” The study variables were PHC 
modalities (GC or FHS); category of  health professional (nurse or nursing technician); time 
since the last training session for the professionals; participant’s characteristics, such as sex, 
age (in years completed), weight (in kg); BC (in cm); cuff  size, “small adult” (10x17), 20 to 
26 cm; “adult” (12x23), 27 to 34 cm; “larger adult” (16x32), 35 to 45 cm.
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After the data were inputted into electronic databases using double entry, they were 
submitted to quality control to identify possible inconsistencies. The categorical vari-
ables were examined regarding the distribution of  frequency and were described using 
tables. For the continuous variables, the measurements for central tendency (average 
and median) and variability (amplitude and standard deviation – DP) were calculated. 
The following tests were applied: Student’s t-test to compare the averages and χ2 or 
Fisher’s exact (when indicated) to compare the categorical variables. A significance level 
of  p<0.05 was accepted.

RESULTS

A total of  381 participants and 48 health care professionals were observed – 4 (8.3%) 
nurses and 44 (91.7%) nursing technicians – in the two Primary Care Center modalities at 
Blumenau. Among the participants, 174 (45.7%) were treated in GCs and 207 (54.3%) at 
FHS units, with a predominance of  female individuals, represented by 255 (66.9%) women.

The age ranged from 18 to 88 years, with a mean of  44.5 years (SD = 17.1) and a median 
of  43.7 years. There was no significant age difference between men and women (45.2 ver-
sus 44.2; t = 0.5099; p = 0.61). The average weight was 75.2 kg, with men having a higher 
mean weight compared to women (81.8 versus 71.9; SP = 15.9; t = -0.9635; p < 0.001). 
The BC measurement varied from 19.5 to 45.0 cm, with the most frequent measurement 
being 30 cm, for a total of  29 people (7.6%). There was no statistically significant differ-
ence between men and women for BC (30.9 versus 30.11; SD = 4.2; t = 1.7678; p = 0.0779). 
Table 1 characterizes the population observed according to the Primary Care modality 
where they were treated. 

*χ2 test = 0.11; p = 0.736; **Student’s t-test = -4.466; p < 0.0001; ***Student’s t-test = -0.964; p = 0.336; ****Student’s 
t-test = -2.036; p = 0.043; SD: standard deviation.

Table 1. Participants’ characteristics (n=381).

Variables Total (%)

Primary Health Care Center Modality

General  
Clinic (%)

Family Health 
Strategy (%)

Sex*

Male 126 (33.1) 56 (44.4) 70 (55.6)

Female 255 (66.9) 118 (46.3) 137 (53.7)

Variables  Average (DP) Average (DP) Average (DP)

Average age (years)** 44.5 (17.1) 40.4 (15.9) 48.2 (17.3)

Average weight (kg)*** 75.2 (15.9) 74.3 (16.5) 75.9 (15.4)

Average brachial circumference (cm)**** 30.4 (4.3) 29.9 (4.6) 30.8 (3.9)
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The health care professionals only measured the BC in two observations, both at 
the FHS (χ2 = 1.69; p = 0.194) and the choice of  cuff  was inadequate in both the cases. 
Only 11 (22.9%) nursing professionals reported they had received some training to exe-
cute this procedure. They reported an average of  103.6 months (SD =39.2) since their 
last training session.

In relation to the size of  the cuff  utilized, the small adult (10x17) was not utilized in any 
situation. The BCs were categorized according to the range of  cuffs sizes available (Table 2).

The correct use of  the cuff  occurred in 218 (57.2%) measurements, with the adult 
size being correctly used in 209 (59.4%) of  them and the large adult in 9 (31.0%) of  them. 
Table 3 shows the BC and the size of  the cuff  utilized in the BP readings. The adequate 
choice by PHC modality is shown in Table 4. 

*χ2 test = 5.52; p = 0.063; **correct use.

Brachial circumference (cm) Total (%)

Cuff size

Adult (%)  
(12 x 23) 

Large adult (%) 
(16 x 32) 

< 27 93 (24.4) 89 (95.7) 4 (4.3)

27 to 34 225 (59.1) 209 (92.9)** 16 (7.1)

> 34 63 (16.5) 54 (85.7) 9 (14.3)**

Total 381 (100.0) 352 (92.4) 29 (7.6)

Table 3. Association of brachial circumference with cuff size.

*χ2 test = 8.04; p = 0.018; **χ2 test = 11.53; p = 0.001.

Variables Total (%)

Primary Health Care Center Modality

General  
Clinic (%)

Family Health 
Strategy (%)

Brachial circumference*

< 27 93 (24.4) 53 (57.0) 40 (43.0)

27 to 34 225 (59.1) 90 (40.0) 135 (60.0)

> 34 63 (16.5) 31 (49.2) 32 (50.8)

Cuff size**

Adult (12 x 23) 352 (92.4) 152 (87.4) 200 (96.6)

Large adult (16 x 32) 29 (7.6) 22 (12.6) 7 (3.4)

Total 381 (100) 174 (45.7) 207 (54.3)

Table 2. Brachial circumference and cuff size, by type of health unit.
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No statistically significant association was found between the correct type of  cuff  and 
the type of  professional studied (nursing technician or nurse). Similarly, there was no asso-
ciation with the time of  training.

DISCUSSION 

This study found that approximately 40% of  BP readings conducted at the PHC at 
Blumenau are conducted with inadequate cuffs in relation to the BC, which can lead to 
errors in AH diagnoses and monitoring AH treatments. This proportion was worse at the 
GC modality than at the FHS units and measuring BC was an uncommon practice among 
the nursing professionals studied.

In 93 of  the observations whose patient’s BC was smaller than 27 cm, the cuff  sizes 
used by the professionals were adult or large adult, even tough they needed smaller 
cuff  sizes. Therefore, in this situation, the SBP is known to be probably underestimated 
by 5 to 11 mmHg and the DBP by 3 to 7 mmHg (the minimum alteration occurs when 
the BC is closer to 27 cm, and the maximum when the BC is lower), which may hin-
der the diagnosis of  arterial hypertension, or may result in insufficient treatment for 
the disease, increasing the risk of  cardiac, cerebral, and renal-vascular repercussions, 
among others3,4,6,13.

Another error that was observed in this study was the use of  adult cuff  unsuitable 
for the BC, a practice described in various national and international studies which show 
inaccurate results in blood pressure readings15-18 for people with a BC from 27 to 34 cm. 
This attitude may result in underestimation of  the SBP by 2 to 5 mmHg and DBP by 1 to 
4 mmHg19, exposing these individuals to the consequences mentioned earlier.

Among 63 participants whose arms were wider than 34 cm, 54 of  them had their BP 
measured with the adult cuff. In these cases, the overestimation of  SBP may vary from 4 to 
11 mmHg and the DBP from 3 to 11 mmHg (the maximum alteration occurs when the BC 
is larger and the minimum alteration occurs when the BC is closer to 34 cm)19. This may 
lead to a misdiagnosis of  systemic hypertensive disease or to overtreatment of  AH, expos-
ing the person to the side effects of  unnecessary medication, such as dizziness and falls3,13,20.

*χ2 test = 5.77; p = 0.016.

Use of adequate cuff Total (%)

Primary Health Care Center Modality

General  
Clinic (%)

Family Health 
Strategy (%)

Yes 218 (57.2) 88 (40.4) 130 (59.6)

No 163 (42.8) 86 (52.8) 77 (47.2)

Total 381 (100.0) 174 (45.7)    207 (54.3)

Table 4. Relationship between the correct cuff choice and the health unit type.
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The fact that BC was measured only twice by health professionals stands out. In one of  
those occasions, the choice of  the cuff  was inappropriate. This is in line with the results 
presented by Rabello et al.7, who found that none of  the professionals observed in his 
study measured the BC. This can be partially explained by structural factors or the work 
processes. In the first case, the absence of  adequate cuffs and/or measuring tapes in the 
health units prevented the measurements. With respect to the work processes, the unsat-
isfactory level of  knowledge of  the technician due to insufficient training, the negligent 
professional behavior in following the recommendations on BP reading due to lack of  
supervision, or shortage of  professionals who conduct multiple activities could explain the 
omission of  this procedure21,22. Silva et al.23 identified the lack of  adequate cuffs in 85% of  
units and lack of  training in approximately 75% of  nursing professionals from the PHC at 
the SUS in Maringá, Paraná. 

No study was found comparing the BC measurements with the use of  cuffs among the 
different modalities of  Primary Care Centers from SUS. However, similar to other studies 
on Primary Care Centers2,7,11,15-18, a predominance of  female patients was found. The mean 
age of  44.5 years found in the present study is quite similar to the study by Bakx et al.18, 
but inferior to the mean age showed by Veiga et al.13.

It is important to highlight that this study found a larger portion of  people with a BC 
from 27 to 34 cm in the FHS units. Another fact that stood out is that the number of  ade-
quate choices of  cuffs sizes in the GCs is lower than the adequate choices in the FHS units; 
of  the 218 correct choices, 59.6% occurred at FHS units (this finding did not seem to be 
associated to the type of  nursing professional or the length of  their training). From this 
total, 209 were for people who needed the adult-sized cuff. Thus, the choice of  cuff  with-
out previously measuring the BC could be due to the fact that most participants had a BC 
from 27 to 34 cm at the FHS units and not necessarily due to a higher mastery of  the tech-
nique by the professionals from these units. 

Chaves et al.11, in their study on children, affirm that the standard-sized cuff  is used 
indiscriminately, without a distinction concerning physical structure. In our study, 
92.4% of  the BP readings were conducted with the 12x23 cuff, similar to that found in 
the study by Freitas et al.15, in which all readings were conducted with the adult cuff. 
At the PHCs analyzed in Blumenau, 42.8% of  participants would have needed a differ-
ent cuff  than the one employed, similarly to what was highlighted by the author men-
tioned earlier (50%). It is important to highlight that all units studied had at least two 
sizes of  cuffs available. 

The Brazilian Institute of  Geography and Statistics (IBGE)24 estimates that in 2014, 
the Brazilian population was equivalent to 202 million people, with approximately 67% 
adults25. Considering that 90% of  the population could be treated at Primary Care Centers 
at least once a year1, it is estimated that at least 121.8 million BP measurements could be 
performed during a year. Applying the results found in our study, we could assume that 
52.1 million Brazilians would have an incorrect BP reading. If  the statistics were represen-
tative of  the national population, 34.8 million would have an underestimated BP reading 
and 17.3 million an overestimated reading, which could negatively impact public health.
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It is estimated that over 40.6 million Brazilians will be hypertensive in 2014, consider-
ing the estimates of  the 30% of  adults with AH1,3. Among them, only 406 thousand to 6.1 
million (1 to 15%) will be controlled1. This low estimate of  effectiveness in controlling AH 
could be partially due to the inadequacy in the cuffs utilized in monitoring the BP of  indi-
viduals, which can generate anxiety for doctors and patients as well as public health costs. 

This study presents some limitations. As it is a cross-sectional study, it does not allow 
for casual inferences based on the results found. A convenience sample was used in this 
study, which could hinder the internal validity of  the results. However, given the sample 
size and its distribution among various health units in various days and times, it is possi-
ble to assume that this problem is minimized. Finally, it is worth remembering that the BP 
values can be affected by various factors linked to the person, equipment, and work pro-
cess utilized by the professional conducting the measurement, with the adequacy of  the 
cuff  being only a part of  the procedure. 

CONCLUSIONS

Our study show an inadequacy in the use of  cuffs in 42% of  the BP measurements con-
ducted in the PHC. Similar studies in services provided in other cities and areas should 
be conducted to estimate the magnitude of  this issue within the SUS context and their 
possible consequences for public health and the individual treatment for people with AH.
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