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ABSTRACT

Introduction: Considering the process linked to working conditions, nursing professionals are
exposed to situations that can increase the risk of cardiovascular diseases. Objective: To evaluate
the prevalence and factors associated with masked hypertension (MHT) in nursing
professionals. Methods: This was a cross-sectional study of 182 nursing professionals. Office
blood pressure measurement and 24-hour Ambulatory Blood Pressure Monitoring (ABPM) were
applied during a usual workday using Spacelabs 90207. An interview was conducted to evaluate
biopsychosocial related to work and life habits variables. Fasting venous blood was drawn for
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biochemical analysis. MHT was defined as office blood pressure (SBP/DBP) <140/90 mmHg
and mean daytime ABPM > 135/85 mmHg and non-use of antihypertensive treatment. Poisson
regression with robust variance was used to examine the relationship of MHT with associated
factors. Results: The prevalence of MHT was 19.8% (95% confidence interval:15.67-23.93). The
nursing professionals with masked hypertension had significantly higher than no MH: mean 24-
hour, daytime, and nighttime systolic/diastolic BP in the ABPM. HMT was associated with age
(1.06; 95%; confidence interval: 1.03-1.10) and shift work (2.18; 95%; confidence interval: 1.10-
4.31). Conclusions: There was a high prevalence of MHT, and these outcomes were associated
with age and shift work.

Keywords: masked hypertension, ambulatory blood pressure monitoring, nursing staff,
occupational health.

RESUMO

Introducdo: Considerando o processo ligado as condi¢cBes de trabalho, os profissionais de
enfermagem estao expostos a situacdes que podem aumentar o risco de doengas cardiovasculares.
Obijetivo: Avaliar a prevaléncia e os fatores associados a hipertensdo mascarada (HM) em
profissionais de enfermagem. Métodos: Este foi um estudo transversal com 182 profissionais de
enfermagem. A medicdo da pressdo arterial no consultorio e a Monitorizacdo Ambulatorial da
Presséo Arterial (MAPA) de 24 horas foram aplicadas durante um dia normal de trabalho usando
0 Spacelabs 90207. Foi realizada uma entrevista para avaliar variaveis biopsicossociais
relacionadas ao trabalho e aos hébitos de vida. Foi coletado sangue venoso em jejum para analise
bioquimica. A MHT foi definida como pressdo arterial no consultorio (PAS/PAD) <140/90
mmHg e média da MAPA diurna > 135/85 mmHg e ndo uso de tratamento anti-hipertensivo. A
regressao de Poisson com variancia robusta foi usada para examinar a relacdo da MHT com o0s
fatores associados. Resultados: A prevaléncia de HMH foi de 19,8% (intervalo de confianca de
95%: 15,67-23,93). Os profissionais de enfermagem com hipertensdo mascarada apresentaram
PA sistolica/diastélica media de 24 horas, diurna e noturna na MAPA significativamente mais
alta do que os sem HM. A HMT foi associada a idade (1,06; 95%; intervalo de confianga: 1,03-
1,10) e ao trabalho em turnos (2,18; 95%; intervalo de confianga: 1,10-4,31). Conclusdes: Houve
uma alta prevaléncia de HMT, e esses resultados foram associados a idade e ao trabalho em
turnos.

Palavras-chave: hipertensdo mascarada, monitoramento ambulatorial da pressao arterial, equipe
de enfermagem, salide ocupacional.

1 INTRODUCTION

Masked hypertension (MHT) is defined as a clinical condition in individuals who are not
receiving pharmaceutical treatment for hypertension and whose office blood pressure
measurements taken in a physician’s office or clinic setting are normal, but who exhibit altered
blood pressure in ambulatory blood pressure monitoring (ABPM)( O'Brien et al.,2013; Babu

& Drawz,2019; Penmatsa et al.,2020). The prevalence of masked hypertension in the general
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population varies, ranging from 8% to 20% in adults without antihypertensive treatment (Verberk
et al.,2008; Bobrie et al.,2008). One study with normotensive healthcare workers found that
23.9% had masked hypertension (Sobrino et al.,2013). Results were similar to those observed in
a study carried out with Brazilian civil servants, in which 25.5% of the participants had
MHT (Brochini,2020).

There is still no consensus on the prognostic value of masked hypertension. However,
there is evidence that individuals with masked hypertension have higher cardiovascular risk than
normotensive individuals (Pierdomenico & Cuccurullo,2011) with target organ lesions, such as
left ventricular hypertrophy, carotid intima-media thickness, changes in arterial distensibility,
presence of carotid atherosclerotic plaques and microalbuminuria (Saeed S et al.,2016;
Geijerstam et al.,2023).

The most variables associated with masked hypertension are male gender, young age,
family history of hypertension, smoking, alcoholism, decreased physical activity, stress-induced
hypertension, occasional high blood pressure measurements, obesity, overweight, diabetes,
chronic kidney disease, left ventricular hypertrophy, multiple associated cardiovascular risk
factors, sleep apnea, and psychoemotional variables such as anxiety, interpersonal conflict, and
stress at work (Sobrino et al.,2013; Brochini,2020; Alessi et al.,2014). It is believed that nursing
professionals who work in oncology have a greater chance of developing MHT due to the high
emotional demand of this activity when dealing with pain, suffering, and mourning for the loss
of patients (Sant’Ana et al.,2023; Paiva et al.,2021).

Despite the evidence related to unfavorable cardiovascular outcomes, we did not find
studies that evaluated masked hypertension in Brazilian nursing professionals working in
oncology. Thus, the present study aimed to assess the prevalence and associated factors of

masked hypertension among nursing professionals working in Oncology.

2 METHODS
2.1 STUDY DESIGN AND SAMPLE SIZE

Analytical, observational, and cross-sectional study that followed the recommendations
of the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE)
initiative. They were conducted at an institute specializing in cancer treatment in Rio de Janeiro

from December 2013 to June 2015. The study population consisted of 534 nursing professionals
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who worked in the wards of this institute. The participants were selected through simple random

sampling, using an automated lottery, from a nominal list provided by the hospital management,
and the researchers did not influence this selection.

Sample size was calculated based on an estimated prevalence of hypertension of 40%,
adopting a power of the test of 80% and a level of significance of 5%. Following Kang’s
recommendations for controlling type | (false positive) and type Il (false negative) errors, the
calculation was performed a priori, and the power of the effect was determined based on a
previous study with a similar methodological design. Thus, of the 574 eligible nursing
professionals, the calculated sample size was 220 professionals.

The inclusion criteria were belonging to the nursing staff (nursing assistants/technicians
and nurses); caring for cancer patients in inpatient units; having been a member of the hospital
staff for at least one year; and not using any antihypertensive drugs. The exclusion criteria were
being on leave (n=11) and being pregnant (n=1). To form the selected sample (h=220) and allow
for 10% (n=22) who were part of the pilot study and replacement of losses (n=115), 357 of a
total of 574 professionals were randomly selected. There was no exclusion for time of service
under one year; eight professionals refused to participate in the study; and 182 underwent

ambulatory blood pressure monitoring (Figure 1).
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Figure 1. Flowchart of the sampling process of the Rio de Janeiro study, Brazil, 2023.

Population n=574

Simple random
sampling 1

: : Replacement of losses
10% pilot study (n=22) Sample (sr:iezg(a)l)culatlon 20% of the sample
- (n=44)
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Recusas (n=8) Proflssuzrr:ilize)xclwdos

[

On leave (n=11)
Pregnant (n=1)
PTH* (n=37)

Note: *PTH=Pharmacological Treatment for Hypertension

The study was approved by the Research Ethics Committees (CAAE n°
13329513.3.0000.5392) of the institutions involved (Opinion 320.343 and Opinion 46/13) under
the prerogatives of Resolution 466/2012 of the National Health Council. All professionals who
agreed to participate in the study signed the Free and Informed Consent Form, and a copy was
made available to the research participant.
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2.2 DATA COLLECTION

The professionals were characterized through interviews in relation to the following
variables: sociodemographic (sex, age, race/color, marital status, education and monthly
income); work (professional category, length of time of professional training, number of formal
jobs, working hours/week, shift work); lifestyle habits (smoking, use of alcoholic beverages,
physical activity);burnout syndrome; personal medical history were assessed through self-report
(dyslipidemias, hypertension, angina pectoris, diabetes mellitus, acute myocardial infarction,
stroke, varicose veins, metabolic syndrome, ,health treatment). In addition, collected body
composition variables were measured (body fat percentage, visceral fat percentage), and were
calculated, body mass index, waist-to-hip ratio, and neck circumference. Peripheral blood
samples were taken to assess laboratory markers, blood glucose, ultrasensitive C-reactive protein,
triglycerides, total cholesterol, high-density lipoproteins [HDL-C], low-density lipoproteins
[LDL-C], fibrinogen, plasma cortisol, serum creatinine and glycated hemoglobin [HbALc])

The use of alcoholic beverage was evaluated through the CAGE questionnaire, consisting
of four questions related to the anagram Cut-down, Annoyed, Guilty and Eye-opener, which was
validated for use in Brazil. At least one positive response means that are alcohol problems
suspected and two or more affirmative answers indicate problems with alcohol.

Burnout was evaluated through the Maslach Burnout Inventory (MBI) (Maslach et
al.,1997), a self-reporting instrument composed of 22 items distributed in three subscales:
emotional exhaustion (9 items), depersonalization (5 items) and low professional achievement (8
items). The cut-off points for each of the dimensions were based on the table provided by the
instrument manual (18): emotional exhaustion (> 27), depersonalization (> 10) and low
professional achievement (< 33). The presence of burnout was defined based on the cut-off points
for the three dimensions, concomitantly. The instrument showed good reliability for all items
(Cronbach’s alpha = 0.73) and emotional exhaustion (Cronbach’s alpha = 0.88),
depersonalization (Cronbach’s alpha = 0.67) and low professional achievement (Cronbach’s
alpha = 0.73).

The research team consisted exclusively of nurses with previous experience in the
research area, trained by the leading researcher about the application of instruments and
procedures for measuring blood pressure and installing the ABPM. The training for carrying out

anthropometric measurements and using the bioimpedance scale was carried out by a nutritionist
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certified by the Brazilian Ministry of Health for this type of activity and had a theoretical and

practical moment.

2.3 BLOOD PRESSURE MEASUREMENTS AND MASKED HYPERTENSION

First office blood pressure was measured three consecutive times, in a private
environment, by nurses previously trained, with a 2-minute interval between measurements, with
a validated automatic device (OMROM HEM 705CP), a hose adjusted to the size of the arm, and
the person in a seated position, following the recommendations of the 7th Brazilian Guideline of
Hypertension (O’Brien et al.,1997; Malachias et al.,2016). For the analysis, we use the average
of the last two readings for office measurements. After office blood pressure, ambulatory blood
pressure monitoring was performed for 24 hours, on a day shift, with a validated instrument, by
the recommendations of the V Guidelines for Ambulatory Blood Pressure Monitoring, with the
Spacelabs Medical monitor on the OSI Systems Company model 90217/90207 validated by the
AAMI (Association for the Advancement of Medical Instrumentation) and by the BHS (British
Hypertension Society) (Baumgart & Kamp,1998).

The means and prevalence of altered pressure levels from the 24-hour, awake, and sleep
periods were assessed based on the schedules described in the activities reports of the
participants. The measurements were taken every 20 minutes in the 24 hours and were considered
valid for study inclusion if > 80% of the readings were satisfactory, and there was a < 2-hour
absence of readings. The cutoff points adopted for altered pressure levels were: >130/80 mmHg
for the 24 hours, >135/85 mmHg for the awake period, and >120/70 mmHg for the sleep period
for systolic and diastolic pressures. Masked hypertension was defined as the simultaneous
presence of the following criteria: last two office blood pressure means < 140/90 mmHg, non-
use of antihypertensive drugs, and daytime period ABPM > 135/85 (Baumgart P, Kamp,1998).

Before starting the actual data collection, a pilot study was carried out with 22
professionals to identify possible problems and difficulties in the application instruments, blood
pressure measurement, ABPM installation, anthropometric measurements, and the use of the
bioimpedance scale. Adjustments to the questionnaire were made based on the difficulties or
non-compliance encountered during the pilot study. Participants in the pilot study did not make

up the final study sample.
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2.4 DATA ANALYSIS

The analysis of the relationships between masked hypertension and the nominal and

ordinal variables was done using Pearson's chi-square test, likelihood ratio test, or Fisher's exact
test. For the continuous variables, the Mann-Whitney U test or Student's t-test was used according
to the normality of the variables being examined.

Multiple analysis was performed using a non-optimized stepwise-forward method.
Poisson regression with Robust variance, and those considered significant had p<0.05. Initially,
univariate analysis was performed, and the variables that presented p<0.20 at this stage were
considered candidates for permanence in the final model. After the simultaneous inclusion of all
main effects, plausible interactions were tested. The final model choice considered the biological
and epidemiological plausibility and statistical significance, assessed based on the Akaike
Information Criterion (AIC) (Hosmer & Lemeshow,2000). Analyses were performed in the R
software, version 4.2.0 (R: A Language and Environment for Statistical Computing, Vienna,

Austria), using the 'sandwich’ packages.

3 RESULTS

The prevalence of masked hypertension was 19.8% [95% confidence interval:15.67-
23.93). Professionals with masked hypertension were older than those without masked
hypertension (41.6 vs. 37.2, p=0.002) and had lower income (p=0.029). Regarding the
professional variables, nursing workers with masked hypertension showed a higher mean time in
the profession (16.7 vs. 14.2, p=0.011) and a higher proportion of shift work compared to those
without masked hypertension (75.0% vs. 57.5, p=0.005) (Table 1).

Table 1 Masked hypertension in nursing professionals according to sociodemographic and work-related
characteristics.
Masked Hypertension

Variables Yes No Total p-value

n % n % n %
Sex
Female 28 778 122 83.6 150 82.4 0.414%
Male 8 222 24 164 32 17.6
Age: Mean (SD) 416 (76) 37.2(7.2) 38.0 (7.5) 0.002***
Race/color
White 14 389 72 493 86 47.3 0.262%
Non-white 22 611 74 50.7 96 52.7
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Marital status

With partner 29 806 104 71.2 133 73.1 0.250*
Without partner 7 194 42 288 49 26.9

Education level

Technical level 13 36.1 46 315 59 32.4
Undergraduate 6 167 22 15.1 28 15.4 0.799**
Residency/Specialization/Master's 17 472 78 534 95 52.2

Monthly income ($)

> 2,731 2 56 15 103 17 9.4

1,365 to 2,731 13 361 71 490 84 46.4 0.029%*
547 to 1,364 16 444 56 38.6 72 39.8

260 to 546 5 139 3 21 8 4.4

Professional category

Nursing technician 12 333 57 390 69 379 0.527%
Nurse 24 66.7 89 610 113 62.1

Time of professional (years): Mean (SD) 16.7 (5.8) 14.2(6.9) 14.7(6.8) 0.011***
Number of jobs

1 18 50.0 84 575 102 56.0

2 16 44.4 57 390 73 40.1 0.665**
3 2 5.6 5 34 7 3.8

Work schedule/shift

Day shift 20 55.6 85 58.2 105 577

Night shift 13 36.1 51 349 64 352 0.936%*
Part-time work 3 8.3 10 68 13 71

Working hours/week: Mean (SD) 55.8 (18.2) 51.2 (14.9) 52.1(15.7) 0.143***
Shift work 27 75.0 84 575 111 61.0 0.0500*

Concerning personal medical history, particularly noteworthy were the frequencies of
varicose veins in the legs (62.1%), health treatment (31.9%), dyslipidemia (24.2%), and 9.3%
reported hypertension. Based on the plasma levels of glycated hemoglobin, it was observed that
20.3% had a high risk of diabetes, and 2.2% had diabetes. There were no statistically significant
differences in the frequencies of lifestyle habits among professionals without and with masked
hypertension. Regarding personal medical history, it was found that professionals with masked
hypertension had a higher proportion of arterial hypertension (25.0 vs.5.5, p=0.001) and also
showed a higher mean creatinine (0.8 vs.07, p=0.04) (Table 2).

Table 2 Masked hypertension in nursing professionals working in oncology according to lifestyle habits, personal
medical history, laboratory makers and anthropometric measurements.

Masked Hypertension

Yes No Total p-value

Variables n % n % n %
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Smoking 2 5.6 12 8.2 14 7.7 0.591*
Problems with alcohol (CAGE) 60.0 12 286 18 346  0.060*
Physical activity 22 61.1 94 644 116 637  0.715%
Burnout syndrome (MBI) 1 2.8 20 137 21 115 0.081***
Personal medical history

Dyslipidemias 8 222 36 247 44 242  0.760*
Hypertension 9 25.0 8 5.5 17 9.3  0.001***
Angina pectoris 2 5.6 10 6.8 12 6.6 0.779*
Diabetes mellitus 0 0.0 7 4.8 7 3.8 0.180*
Acute myocardial infarction 1 2.8 0.0 1 0.5  0.198***
Varicose veins 19 528 94 644 113 621  0.199*
Body mass index: Mean (SD) 27.5 (4.2) 27.2 (4.8) 273 (4.7) 0.492%
Waist circumference: Mean (SD) 88.5 (12.4) 88.9 (15.3) 88.8 (14.7) 0.961%
Laboratory markers (mg/dL)

Fasting blood glucose: Mean (SD) 90.4 (10.0) 92.7 (12.0) 92.2 (11.6) 0.207%
Ultrasensitive C-reactive protein: Mean (SD) 0.55 (0.4) 0.62 (0.8) 0.60 (0.8) 0.681¢
Triglyceride: Mean (SD) 136.5(67.7)  132.0(69.0)  132.8(68.6)  0.691¢
Total cholesterol: Mean (SD) 188.4(37.1)  188.6(36.7)  188.5(36.6)  0.816¢
High-density lipoproteins (HDL-C): Mean (SD) 57.0 (14.6) 56.4 (14.3) 56.5 (14.3) 0.674%
LDL-C: Mean (SD) 119.7(31.2)  120.8(32.2)  120.6(31.9)  0.820%
Creatinine: Mean (SD) 0.8(0.1) 0.7 (0.2) 0.8(0.2) 0.042¢
Glycated hemoglobin: Mean (SD) 5.1(0.8) 5.0 (0.8) 5.1(0.8) 0.357¢

Note: SD=Standard deviation *Chi-square, **Likelihood ratio, ***Fisher's exact test; {Mann-Whitney U Test

The office blood pressure measurement showed that many of the professionals studied
(49.5%) had excellent pressure levels and systolic and diastolic means within normal parameters.
On the other hand, most had altered pressure levels in the 24-hour ABPM period (92.9%). In
addition, the prevalence of altered pressure levels in the awake and sleep ABPM periods was
22.5% and 36.3%, respectively (Table 3).

Most professionals had systolic (50%) or attenuated (40.7%) dipping. Diastolic dipping
was present in 63.7% and attenuated in 30.2%. Compared to professionals without masked
hypertension, those with it had a higher proportion of office blood pressure classified as usual
(33.3% vs. 17.8%) or borderline (30.6% vs. 15.8%) and higher diastolic blood pressure [78.7
(SD=8.5) vs. 75.4 (SD=11.7) mmHg]. Regarding ABPM, it was noted that professionals with
masked hypertension had higher proportions of altered pressure levels and higher systolic and
diastolic pressure means in all the periods: 24-hour, awake, and sleep periods (p<0.0001). The
prevalence of attenuated diastolic dipping was higher among professionals with masked
hypertension (50% vs. 25.3%) (Table 3).
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Table 3 Blood pressure measurements in nursing professionals working in oncology according to the presence of
masked hypertension.

Masked Hypertension

Blood pressure measurement Yes No Total p-value
Office blood pressure
n % n % n %
Excellent (<120 mmHg / <80 mmHg) 13 361 77 527 90 495
Normal (< 130 mmHg/< 85 mmHg) 12 333 26 178 38 209
Borderline (130-139 mmHg/ 85-89 mmHg) 11 306 23 158 34 187
Stage 1 hypertension (140-159 mmHg/ 90-99 mmHY) o 00 16 110 16 88 o0
Stage 2 hypertension: (160-179 mmHg/ 100-109 mmHg) 4 3 21 3 16
Stage 3 hypertension: > 180 mmHg/ > 110 mmHg 0 0.0 1 0.7 1 0.5
Systolic blood pressure Mean (SD), mmHg 118.3 (11.9) 118.1(16.6) 118.2(15.8) 0.491¢
Diastolic blood pressure Mean (SD). mmHg 78.7(8.5) 754 (11.7) 76.1(11.2)  0.056¢
ABPM n_ % n % n_ %
24-hour period
Normal (<130 mmHg and/or <80 mmHg) 1 28 12 82 13 71
<0.0001*
Altered pressure (> 130 mmHg and/or > 80 mmHg)
35 972 134 918 169 929
Systolic blood pressure Mean (SD), mmHg 130.0 (9.1) 113.6(8.5) 116.9(10.8) <0.0001%
Diastolic blood pressure Mean (SD), mmHg 855(5.0) 71.0(6.0) 73.9(8.2) <0.0001¢
Daytime
Normal (<135 mmHg and/or < 85 mmHg) 0 00 141 966 141 775
Altered pressure (> 135 mmHg and/or > 85 mmHg) <0.0001%
36 1000 5 34 41 225
Systolic blood pressure Mean (SD), mmHg 134.6 (9.6) 117.2(8.8) 120.6 (11.3) <0.0001%
Diastolic blood pressure Mean (SD), mmHg 89.7(5.4) 74.8(6.2) 77.7(8.5) <0.0001f
Night time
Normal (<120 and/or <70 mmHg) 6 167 110 753 116 637 <0.0001*
Altered pressure (=120 and/or > 70 mmHg) 30 833 36 247 66 36.3
Systolic pressure Mean (SD), mmHg 121.0 (12.5) 106 (9.8) 109.0 (11.9) <0.0001%
Diastolic pressure Mean (SD), mmHg 79.0(85) 63.1(8.0) 66.3(10.3) <0.0001%
Systolic dipping (%0)
Absent (< 0) 2 5.6 15 103 17 93
Present (> 10 e < 20) 18 500 73 500 91 500 O0.627***
Attenuated (>0 and <10) 16 444 58 39.7 74 407
Diastolic dipping (%)
Absent (< 0) 1 2.8 10 68 11 6.0
Present (> 10 e < 20) 17 472 99 67.8 116 63.7 0.017%**
Attenuated (>0 and <10) 18 500 37 253 55 302

Note: SD=Standard deviation *Chi-square, ***Likelihood Ratio; £Mann-Whitney U Test
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The factors associated with masked hypertension were age and working in shifts. The
advance of one year in the age of nursing professionals increased the prevalence of masked
hypertension by 6% (PR=1.06; CI95% 1.03-1.10). Likewise, working in shifts increased the
likelihood of being diagnosed with masked hypertension (PR=2.18; CI195% 1.10-4.31) (Table 4)

Table 4. Factors associated with masked hypertension in nursing professionals working in oncology.

RP adjusted (ClI

Variable RP* non adjusted (Cl 95%** ) p value 95%) p-value
Age (years) 1.06 (1.02-1.09) <0.0001 1.06 (1.03-1.10)  <0.0001
Shift work
No 1
Yes 1.92 (0.96-3.84) 0.07 2.18 (1.10-4.31) 0.03

Note:* Prevalence Ratio; ** 95% confidence interval

4 DISCUSSION

The nursing professionals in this study who work in oncology showed a high prevalence
of masked hypertension, which was associated with age and shift work.

The prevalence of masked hypertension in the oncology hospital nursing team (19.8%) in
the present study was higher than that observed in the general population (8.5%-17%) (Alessi et
al.,2014; Peacock et al.,2014), in the American population (12.3%) (Wang et al.,2017), Among
people suffering from obesity (17.1%) (Kenny et al.,2017) .However, it was lower than that found
in health unit workers (23.9%) (Sobrino et al.,2013), diabetics (26.5%) (Zhao et al.,2017), chronic
kidney patients (27.8%)?*, and one African American cohort (30.5%) (Drawz et al.,2016).
Differences between the different prevalence may be related to the sociodemographic and clinical
characteristics of the sample in each study.

We believe that the high prevalence of masked hypertension observed in our study may
be related to these nursing workers' working and clinical conditions. Previous studies with these
workers showed a high prevalence of work-related stress, Burnout Syndrome and verbal/physical
violence, and metabolic syndrome (Sant’Ana et al.,2023; Santos et al.,2021; Santos et al.,2022).

The nursing professionals with a higher prevalence of masked hypertension were older
than professionals without masked hypertension. Higher age is closely related to a progressive
increase in blood pressure levels and increased prevalence of hypertension, because of vascular

changes, left ventricular hypertrophy, and decreased kidney function, in addition to comorbidities
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such as diabetes mellitus (Kithas et al.,2010; Li et al.,2014). Advanced age was associated with
masked hypertension in diabetic patients®, the American population, and Brazilian civil servants
(Wang et al.,2017; Brochini, et al.,2020).It is important to note that professionals with masked
hypertension had a higher prevalence of risk of diabetes and serum creatinine, which can
characterize a subclinical manifestation of vascular damage and long-term renal impairment.
Higher blood pressure with increased age may also be related to lifestyle habits (Li et al.,2014;
Verberk et al.,2008). However, no statistically significant differences were observed between the
groups with and without masked hypertension in relation to smoking, alcoholism, physical
activity, stress, and leisure activities.

The frequency of individuals with alcohol-related problems assessed by the CAGE
instrument was higher among those with masked hypertension. However, this difference was not
statistically significant (p=0.06). A study with treated hypertensive individuals showed that
regular alcohol consumption increased the chance of masked hypertension by 37% (Verberk et
al.,2008). In the present study, the finding related to alcohol consumption may be interpreted as
an inadequate coping strategy for work-related stress. It is also essential to consider that the
relationship between alcohol consumption and hypertension is still controversial. There are
reports of increased blood pressure connected with its ingestion, lower risk of mortality,
regardless of the condition of hypertension, and decreased pressure levels linked to wine
consumption (Fan et al.,2013; Ohira et al.,2009; Urquiaga et al.,2015; Wightman et al.,2015).

In the present study, it was found that individuals who worked in shifts had a higher
prevalence of masked hypertension when compared to those who did not work in shifts
(PR=2.18). Shift work was also related to a greater chance of occurrence of HMT in a previous
study with hospital workers and home caregivers (OR=8.25; CI 95%2.11-40.31). This study
observed an association between work tension and effort-reward imbalance (Landsbergis et
al.,2013; Trudel et al.,2020).

Masked hypertension and rotating shift work as cardiovascular risk factors, independent
from the other, may increase the chances of cardiovascular morbidity and mortality. Other factors
can contribute to higher cardiovascular risk, such as attenuated blood pressure dipping, as shown
by the sleep period ABPM, and blood pressure levels compatible with hypertension in the 24
hours ABPM (Hermida et al.,2014; Roush et al.,2014; Pierdomenico et al.,2014; Penmatsa et
al.,2020). The absence of attenuated blood pressure dipping during sleep is related to the
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development of lesions in target organs, such as left ventricular hypertrophy and urinary albumin
excretion, whereas nocturnal hypertension is characterized as a predictor of cardiovascular
events, such as acute myocardial infarction or stroke(Hermida et al.,2014; Roush et al.,2014;
Pierdomenico et al.,2014; Penmatsa et al.,2020).

Masked hypertension may be associated with higher cardiovascular risk compared with
normotension and even a similar risk attributed to untreated hypertension (Roush et al.,2014;
Pierdomenico et al.,2014; Penmatsa et al.,2020). It should also be mentioned that the participants
with masked hypertension had a higher prevalence of office blood pressure measurements in the
“borderline” range, similar to the findings of other studies (Sobrino et al.,2013; Wang et al.,2017;
Bromfield et al.,2016).Concerning ABPM blood pressure levels, the participants with masked
hypertension had higher frequencies, and meant that in all the parameters assessed, particularly
a higher prevalence of altered pressure levels in the ABPM 24-hour sleep periods and attenuated
diastolic pressure dipping.

An inherent limitation of the present study was the cross-sectional design, in which the
assessments of risk factors and outcomes need to enable establishing of cause-and-effect
relationships concomitantly. However, the sample was probabilistic, which controlled selection
bias and ensured that all the professionals in the target population had the same probability of
being part of the study. Another limitation of this study is that blood pressure readings from a
single visit, no matter how well standardized, cannot adjust for the well-documented visit-to-visit
variability of in-office blood pressure. However, visit-to-visit variability in-office blood pressure
assessment would make the study unviable. However, this was the first Brazilian study that
evaluated masked the prevalence and associated factors of masked hypertension among nursing

professionals working in oncology.

5 CONCLUSION

In this study, the nursing professionals in oncology had a higher prevalence of masked
hypertension than the Brazilian population, and the outcome in question was associated with
advancing age and shift work. This study shed light on variables that can be included in
intervention programs for nursing staff to reduce the exposure of these professionals to the risk
factors. Based on the findings, it is also possible to identify professionals who are at risk, which

would allow for individualized interventions. It is recommended that ambulatory blood pressure
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monitoring be used as an evaluation strategy in periodic occupational examinations, primarily

among older professionals who have a history of problematic alcohol consumption or use anti-
sleep medication. Such actions are essential tools for human resource and occupational health

management and contribute to the progress of nursing.
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