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Using Ambulatory Blood Pressure Monitoring to Assess Blood Pres-
sure of Firefighters with Parental History of Hypertension

Carlos Eduardo de Mattos, Marco Antonio de Mattos, Daniele Gusmao Toledo, Aristarco Gongalves de Siqueira Filho
Universidade Federal do Rio de Janeiro e Corpo de Bombeiros Militar do Estado do Rio de Janeiro — CBMER/ - Rio de Janeiro, R), Brazil

Objective: To evaluate the influence of family history of systemic arterial hypertension (FSAH) on the effect of stress from work
in Uniformed Firefighters (BMCs) through Ambulatory Blood Pressure Monitoring (ABPM).

Methods: A prospective case-control study. Sixty-six healthy BMC underwent ABPM during 12 hours of work at the Communi-
cation Center (CC). Thirty-four had hypertensive parents (group 1) and thirty-two had normotensive parents (group 2).

Results: Group | differed from group 2 in that it showed higher mean systolic (134.1 = 9.9 mmHg X 120.8 + 9.9 mmHg p
< 0.0001) and diastolic (83.8 + 8.3 mmHg X 72.9 + 8.6 mmHg p < 0.001) blood pressure, in addition to greater systolic
(31.4 £ 25.6 % X 9.4 = 9.4 % p = 0.0001) and diastolic (28.3 = 26.6 % X 6.1 = 8.9 % p = 0.0001) loads. The prevalence
of systemic arterial hypertension (SAH) in group 1 at the workplace was 32.3%. Monitored away from the job, these subjects
showed normal blood pressure (functionally hypertensive). Group 2 revealed normal blood pressure (BP) at work.

Conclusion: Higher blood pressure in BMC with hypertensive parents is explained independently by the SAH. Subjects who
developed SAH during their work at the CC may be considered functionally hypertensive, whereas those with normotensive

parents and who underwent psychological stress are free of blood pressure changes.

Key words: Hypertension, ambulatory blood pressure monitoring (ABPM), psychological stress.

The Communication Center (CC) of the Rio de Janeiro State
Firefighters (CBMERJ) — responsible for incoming calls, triage,
and confirmation of events that occur in the state — receives
countless calls for help every day from the population of
the State of Rio de Janeiro. The Communication Center is
manned by Uniformed Firefighters (BMCs) who receive SOS
notifications, take note of the characteristics and consequences
of all events, and pass the information on to the firefighters
responsible for handling the actual rescue and/or providing
emergency medical care. The BMCs' job is psychologically very
demanding (too many SOS calls and mental overload) despite
the low level of administrative autonomy (strict supervision on
the part of a senior officer due to the vertical hierarchy), often
leading to feelings of anger, fear of erring, or insecurity in the
performance of their duties, which configures an occupational
psychological stress generating job'?. Familial Systemic
Arterial Hypertension (FSAH) is considered a risk factor for
the development of high blood pressure and has aroused the
scientific community’s interest in carrying out various tasks
aimed at detecting functional’#, structural*¢, hemodynamic”™
?, and/or metabolic'®" alterations that precede the diagnosis
of Systemic Arterial Hypertension (SAH). Many authors have

suggested that a probable lower sympathetic nervous system
activation threshold in normotensive individuals with FSAH
may be responsible for exaggerated response to psychological
stress'*'*. The object of this paper was to evaluate the
influence of Systemic Arterial Hypertension on the effect of
occupational stress in BMCs by means of Ambulatory Blood
Pressure Monitoring (ABPM).

Methods

This is a case-control study carried out between January
and August 1999, in which 66 healthy male BMCs were
distributed into two groups according to the presence or not
of FSAH. All subjects underwent ABPM during 12 consecutive
working hours at the CC. Group | (case group) consisted of
34 BMCs with FSAH, and group 2 (control group) consisted
of 32 BMC without FSAH. The healthy status was determined
through anamnesis, physical examination, and past medical
history (medical charts review). Inclusion criteria were age
between 21 and 49, healthy status confirmed by periodic
medical check-ups provided by the CBMERJ, normal physical
examination, systolic blood pressure (SBP) < 140 mmHg, and

Mailing Address: Carlos Eduardo de Mattos *
Av. das Américas 2678 - casa 62 - 22640-102- Rio de Janeiro- RJ, Brazil
E-mail: cemattos2004@yahoo.com.br

Manuscript received December 28, 2004; revised manuscript received August 21, 2005; accepted February 4, 2006.



679

Mattos et al

USING AMBULATORY BLOOD PRESSURE MONITORING TO ASSESS BLOOD PRESSURE

OF RIO DE JANEIRO FIREFIGHTERS WITH PARENTAL HISTORY OF HYPERTENSION

Original Article

diastolic blood pressure (DBP) < 90 mmHg. Exclusion criteria
were cardiac arrhythmias, SAH, past history of hypertensive
crisis or of any other heart disease and suspected FSAH. Body
mass index (BMI) was calculated by dividing body weight (in
kilograms) by squared height (in meters) (BMI = w/h?). The
presence of FSAH was based on the BMC'’s father and/or
mother having a history of SAH and/or use of antihypertensive
drugs (interviews with study participants and their relatives*).
Conventional BP was measured before work shift at the CC by
using a mercury sphygmomanometer after a five-minute rest,
in the seated position, on the right arm supported at heart level.
Cuff size was selected according to arm circumference. Blood
pressure was taken three times, two minutes apart, and the
lowest reading was considered as criterion for study inclusion.
Ambulatory blood pressure monitoring (ABPM) was performed
using oscillometric devices, validated by the Association for the
Advancement of Medical Instrumentation (AAMI) and British
hypertension Society (BHS)", and cuff sizes similar to those
used for BP auscultatory measurements. The device was set
to obtain automatic readings every 10 minutes, with a cuff
deflation rate of 8 mmHg/second. Measurement rejection
followed criteria ser forth by the Il Brazilian Consensus for
Ambulatory Blood Pressure Monitoring (Il Consenso Brasileiro
para o Uso da Monitorizagdo Ambulatorial da Pressao Arterial)'®
(HR > 125 bpm or < 40 bpm, SBP > 240 mmHg or < 50
mmHg, and DBP > 140 mmHg or < 40 mmHg). Examinations
were considered valid when a minimum of 48 readings at
least every two hours were valid. Mean measurement in
both groups was 60 readings by examination. Examinations
with mean SBP > 140 mmHg and/or DBP > 90 mmHg were
repeated 36 hours after baseline monitoring, but this time for
24 hours during the subject’s day off. The concept of systolic
pressure load (SPL) and diastolic pressure load (DPL) were
those described in the Il Brazilian Consensus for Ambulatory
Blood Pressure Monitoring'® (% of readings > 140 mmHg for
SBP and > 90 mmHg for DBP).

Statistical analysis - Results were analyzed using the
Student’s t-test or Mann-Whitney test (means), chi-square
test or Fisher’s exact test (proportions), Pearson’s correlation
coefficient, multiple linear regression analysis and covariance
analysis (heterogeneous groups). P values < 0.05 were
considered statistically significant. The ethical principles for
medical research established by the Helsinki Declaration
and ratified by the Brazilian Code of Medical Ethics were
followed.

Results

Group | differed from group 2 in that it had higher mean age
(37.8 £5.5X31.7 = 6.4; p=0.0001), BMI (26.8 = 3.3 X24.5
+ 3.7, p = 0.007), and length of time on the job (14.1 = 6.4 X
8.9 = 7.9). Mean conventional measurements obtained at the
CC before study entry did not differ between group 1 (120.6
mmHg + 9.0 mmHg for SBP and 75.2 mmHg = 8.2 mmHg for
DBP) and group 2 (118.7 mmHg = 8.9 mmHg for SBP and 72.8
mmHg + 8,5 mmHg for DBP). However, during work period
at the CC, ABPM showed that mean SBP and DBP of group 1
(134.1 mmHg = 9.9 mmHg and 83.8 mmHg = 8.3 mmHg)
were higher than those of group 2 (120.8 mmHg + 9.9 mmHg
and 72.9 mmHg + 8.6 mmHg), with p = 0.0001 for SBP and
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p = 0.001 for DBP (Figure 1). Mean SBP and DBP of eleven
subjects of group 1 (32.3%) were higher than 140 mmHg
and/or 90 mmHg during the work period, and all subjects
had SPL and/or DPL above 50%. In group 2, also during the
work period, no subject showed mean SBP and/or DBP above
140 mmHg and/or 90 mmHg, respectively. Monitored on their
day off, they showed normal mean SBP, DBP, SPL, and DPL.
Comparing mean SPL and DPL of group 1 (31.4% = 25.6 %
and 28.2% =+ 26.6%) with those of group 2 (9.4% + 9.4% and
6% = 8.9%), both were found to be higher in group 1, with p
= 0.0001 for SPL and p = 0.001 for DPL (Figure 2). Table 1
presents Pearson’s correlation coefficient and significance level
for every association evaluated. Table 2 shows the subgroup of
variables selected, in order of importance, by multiple linear
regression analysis and their significance level for mean SBF, DBP,
SPL and DPL. It has been demonstrated that FSAH influence
is independent of the other variables, which may explain the
higher mean SBP, DBP, SPL and DPL found in group 1.Table 3
presents the covariance analysis for FSAH relative to mean SBP,
DBP, SPL and DPL. It was noted that even when the covariable
effect, either individually or collectively, is under control, mean
SBP, DBP, SPL and DPL are affected by the FSAH.

Discussion

Although mean SBP and DBP of group 1 are higher than
those of group 2, both are considered normal for the awake
period (SBP < 135 mmHg and DBP < 85 mmHg)'*".
Countless ABPM studies comparing subjects with hypertensive
parents with subjects with normotensive parents have found
higher values in the former, although still within normal
limits*>?'. Normalization of mean SBP and DBP during the
day off of those subjects whose readings were higher than
140 mmHg and/or 90 mmHg (32.3%) at the workplace,
coupled with the fact that they showed absolutely normal
mean conventional measurements before beginning their
workday (120.9 mmHg + 9.2 mmHg for SBP and 75.6 mmHg
+ 8,4 mmHg for DBP - Figure 3), suggests the diagnosis
of latent hyperreactivity (functional hypertension)??, which
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Fig. 2 — Mean SBP and DBP loads during work.

Variables Work time
0.35870
SBP mean 0.0031
0.47204
DBP mean 0.0001
0.34182
SBP load 0.0050
0.43941
DBP load 0.0002

SBP- systolic blood pressure; DBP- diastolic blood pressure; BMI- Body

mass index.

Age
0.41088
0.0006
0.54280
0.0001
0.36875
0.0023
0.44575
0.0002

BMI
0.41894
0.0005
0.39704
0.0010
0.41029
0.0006
0.35783
0.0032

Table 1 - Pearson’s correlation coefficient (above) and the
respective significance level (below) for every association

assessed.

ABPM variables Selected variables

SBP mean Ta FSAH
22 BMI
DBP mean Ta FSAH
22 Age
SBP load Ta FSAH
22 BMI
DBP load Ta FSAH

22 Length of time on the job

SBP- systolic blood pressure; DBP- diastolic blood pressure; BMI- body
mass index; FSAH- familial systemic arterial hypertension.

p value
0.0001
0.015
0.0001
0.001
0.0001
0.014
0.0001
0.01

Table 2 - Multiple linear regression analysis and its respective

significance level for ABPM variables

warrants close clinical follow-up. If these subjects progress
to established SAH in the future, the prevalence of this
syndrome among BMC with hypertensive parents will be
higher than that found among journalists and advertising
people (21%), public transportation workers (18.9%), bank
employees and insurance workers (18.6%, steel workers
(17.3%), automobile industry workers (11,4%), merchants
(12.1%), textile workers (12.9%), and professionals (11%)%,
prison inmates (26.3%), and navy officers (6.7%)*; nurses
(27.9%)*. Although one of the limitations of this study was that
sympathetic tone, intensity of alarm reaction and operational
responses of peripheral effector organs were not assessed, the
initial hypothesis is that because of their genetic inheritance,
these BMC have high sympathetic tone, with consequent
circulatory hyperkinetic manifestation and greater blood
pressure reactivity to environmental psychological stresses?>.
This fact itself is very important, since it may show, early on,
the tendency of these BMC to develop established SAH. It
is currently agreed that hyperkinesis is related to neurogenic
activity exacerbation, despite diverging opinions on the actual
origin of this phenomenon. While some researchers*'*2 believe
that there is a predominance of psychological and behavioral
aspects, others® say that the increase in peripheral sympathetic
nervous system activity is more relevant, the latter being
thought to be the early change in SAH development and/or
dysfunctions of its receptors’ sensitivity. The theory of the
neurogenic origin of SAH, albeit widespread, is controversial in
studies evaluating sympathetic nervous system activity through
plasma and urinary catecholamine levels. Many authors have
detected higher plasma noradrenaline levels in subjects with
hypertensive parents*-, although others did not confirm an
elevation in plasma or urinary noradrenaline; in addition,
microneurography shows no differences in sympathetic
activity among subjects with hypertensive parents and subjects
with normotensive parents*’#'. Mean SPL and DPL of group
1 are within borderline values'® (between 25% and 50%),
while other authors'” classify mean normal SPL (>30%) and
borderline DPL (between 15% and 30%). Mean SPL and DPL
of group 2, on the other hand, are normal'®'” (<25%). The
importance of these findings lays in the fact that subjects in
group 1, with mean SPL and DPL ranging from 20% to 40%,
will develop hypertension in the future, despite the low
correlation with left ventricular (LV) anatomical and functional
changes*?. According to some studies*, blood pressure loads
(BPL) lower than 20% have normal clinical and prognostic
significance; if less than 40%, they present a correlation of
less than 17% in LV functional changes, whereas if greater
than 40%, the likelihood of changes in cardiac parameters
is as high as 61%. The increase in BPL also correlates well
with reduced peak LV filling rate*?. In addition, when casual
BP is high, target organ changes reach at most 19%, whereas
when casual BP and BPL are altered, 64% are diagnosed with
target organ damage*. Thus, BPL greater than 50% translates,
clinically, into established ASH with prognosis of a 60% to
90% correlation with target organ lesions and, therefore,
treatment is indicated*?. However, even if a direct relationship
between BPL values, especially greater than 50%, and target
organ lesions is documented, the tendency in the most recent
guidelines for ABPM is not to take these values into account in
the clinical interpretation, since this criterion has been subject
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ABPM variables Covariables F value p value

SBP mean Age 17.3 0.0001
BMI 20.8 0.0001
Length of time on 207 0.0001
the job

The three of them

. 13.5 0.0005
simultaneously

DBP mean Age 11.8 0.001
BMI 18.8 0.0001
Length of time on 16.2 0.0002
the job
The three of them 8.9 0.004
simultaneously

SBP load Age 11.8 0.001
BMI 13.6 0.0005
Length of time on 138 0.0004
the job
T_he three of them 9.0 0.003
simultaneously

DBP load Age 9.4 0.003
BMI 13.7 0.0005
Length of time on
the job 11.4 0.001
The three of them 79 0.006

simultaneously

SBP- systolic blood pressure; DBP- diastolic blood pressure; BMI- body
mass index.

Table 3 — Covariance analysis for Family History of Systemic
Arterial Hypertension relative to ABPM variables

to much criticism, the foremost of which is that BPL values
alone do not reflect the SAH importance, because similar BPL
values fail to reveal the magnitude of SAH, that is, subjects
with SAH and the same BPL may actually have distinct BP
variations and, therefore, different prognoses*. Because of
the cross-sectional nature of this study, it is suggested that
prospective BP measurements be performed regularly for
a better clinical course monitoring of both groups and, in
particular, of the BMC considered functionally hypertensive.
Based on that stated above regarding mean SBF, DBP, SPL,
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