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Relationship between blood pressure
and psychological features of experience
and behaviour among teachers

BACKGROUND

Relationships between psychological features and psycho-
physical parameters, such as blood pressure, have a high
relevance in research on coping with stress. We want to in-
vestigate the correlation between blood pressure and these
psychological features.

PARTICIPANTS AND PROCEDURE

We investigated 79 teachers from high schools and sec-
ondary schools in and around Leipzig, Germany. Using the
systolic blood pressure as an indicator, we formed three
groups: hypotensive, normotensive, and hypertensive. We
assessed several psychological health dependent variables
and looked for differences between these groups (x? test).

RESULTS
Hypotensive subjects experienced more stress and less
planning and goal behaviour. Furthermore, they more of-

ten used physical exercises in order to increase their social
well-being. Hypertensive subjects, on the other hand, were
driven by fear of loss of control and showed a higher sense
of feeling threatened.

CONCLUSIONS

We found for each group different relationships that are
highly relevant to health. This result shows how psycho-
logical features and physiological regulation mechanisms
are linked.
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BACKGROUND

The grouping of teachers as a profession has received
attention in the last decades as a result of multi-
ple strains and the negative impacts of teaching on
health (Gamsjaeger & Sauer, 1995). In the perspective
of new stress theory, which seeks a holistic concept
of psychophysiological social health, this view is
promising. An orientation towards prevention goes
hand in hand with a multidimensional approach
(cf. Schroeder, 2002; Schroeder & Reschke, 1996b)
by which an integrated relationship between psy-
chological, biological and social components of the
stress situation emerges. This study is a contribution
towards a multifactorial view of strain and coping,
focusing mainly on the reciprocal dynamic of psy-
chological and somatic processes. We investigated
the relationship between blood pressure and several
psychological features in a group of teachers. We ex-
plain further about the results of the relationship be-
tween psychological coping and basic psycho-physi-
ological regulation processes.

Blood pressure at any given point of time is the re-
sult of complex neuronal and hormonal forces as well
as homeostatic interactions. The rhythmic activity of
the heart consists of contraction (systole) and relax-
ation (diastole) of the heart muscle. With each heart-
beat, the arterial blood pressure reaches its systolic
value; between heartbeats, pressure reaches its dia-
stolic value. Blood pressure has long been recognized
in conventional medicine-oriented stress models as
an important parameter of the experience of stress.

Mainly the central regulation unit, the hypothal-
amus, which receives impulses from the cortex and
the limbic system, controls the complex regulation
of blood pressure. The limbic system is related to
the origin of emotions and explains the influence of
psychological condition related to emotional state to
the effect of heart-circulation system. Blood pressure
correlates with various emotional states as well as
with several individual stress-coping styles (Hecht et
al., 2001):

« emotional (e.g., anger in/anger out, anxiety, depres-
sion),

« cognitive (e.g., irrational beliefs),

« behavioural (e.g., coping styles, health behaviour),

« personality (e.g., mental health, sense of coherence).

This suggests that health psychology should seek
a multidimensional approach by determining the
relationship between blood pressure and relevant
health variables. Current literature lacks data con-
cerning blood pressure as a physiological parameter
and how it is connected to strain for teachers. Most
of the studies focus only on high blood pressure.
Hlavkova, Blazkova, Prochazka, and Kozena (1998)
for example reported that teachers with high sys-
tolic blood pressure were characterized by higher
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hostility, irritability, inability to relax, and by higher
subjectively felt job stress. In a Dutch study on 262
teachers, those with treated hypertension reported
more symptoms than untreated hypertensive and
normotensive subjects (Nyklicek, Vingerhoets, Van
Heck, & Kamphius, 1997).

However, the few studies done using a broad-
er classification of blood pressure show interesting
findings. Schalling and Svensson (1984) demon-
strated a significant correlation between low blood
pressure (hypotension) and high levels of aggression
and animosity in a normal population. Furthermore,
Wittmann (1989) reported a moderate negative cor-
relation (r = .66) between blood pressure and depres-
sion scores, thus inferring a relationship between
low blood pressure and depressive malaise. Also,
Oberleiter (1986) showed a connection between low
blood pressure and depressive mood, a tendency to-
wards avoidance and withdrawal in stressful situa-
tions, and psycho-vegetative discomfort since the
elementary school year. In a sample of 98 clinical-
ly healthy teachers, Scheuch (1982) found sleeping
problems (49%), a lowering of the heart rate, and an
increase of the systolic blood pressure and the pulse
pressure within one school year (September to July).
The authors used scientific staff as a control group.
Additionally, the authors found correlations between
sleeping problems and diastolic blood pressure
(r = .30), between sleeping problems and peripheral
vascular resistance (r = .50), and between sleeping
problems and blood volume and tone of the brain
vessels of both hemispheres (r = .18).

In the present study, we aim to answer the ques-
tion: what may be the psychological differences
among participants with low blood pressure (hypo-
tension), high blood pressure (hypertension), and
normal blood pressure (normotension)?

PARTICIPANTS AND PROCEDURE
PARTICIPANTS

We investigated 79 teachers in schools in Leipzig,
Germany and chose the participants randomly. The
bulk of the subjects (58.40%) were high school teach-
ers, approximately a third (36.40%) taught in second-
ary schools, and a small proportion (5.20%) taught
in elementary schools. The average age of all partic-
ipants was 43 years. Females were over-represented,
as they comprised 80.00% of the total sample. The av-
erage age of female teachers was 41.80 years, where-
as male teachers had an average age of 46.50 years.
The majority of all participants taught two or three
subjects. We designed the study as a 3 x 1 research
model. Three experimental groups (hypotension, hy-
pertension, and normotension) varied systematically
for one assessment.



MATERIALS AND PROCEDURE

In order to keep the experimenter effect stable, we
involved only one experimenter and always mea-
sured the psychophysiological parameters in the
morning. To assess the large pool of stress-relevant

Table 1

Dependent variables and underlying instruments

dependent variables with an assumed relationship to
the systolic blood pressure, we worked mainly with
standardised questionnaires from the fields of Clin-
ical Psychology, Personality Psychology, and Work
and Organisational Psychology (Sonntag, 2001, see
Table 1). Using these instruments, we were able to

Dependent Instruments

variables

Authors Description

Mental health
control of behaviour

Trierer Personality In-
ventory (TPF)
(Becker, 1989)

Work-related Work related patterns of

patterns of behaviour and experi-
behaviour and ence (AVEM)
experience

Questionnaire to analyse
stress-relevant coping
styles (FABA)

Stress-Short test

Stress-relevant
coping

Personal stress
scopes

Stress-medical history (Hecht & Balzer, 1996)

questionnaire

Regulation of
emotions

State-Trait-Anxiety
Inventory (STAI)

State-Trait-Anger
Expression Inventory
(STAXI)

Emotionality Inventory

Complaints-question-
naire (BFB)

Complaints

Questionnaire for Com-
petence and Control
belief (FKK)

Competence
and Control belief

Questionnaire for
self-efficacy

Sense of coherence Sense of coherence ques-

tionnaire (SOC-13)

Stress-coping styles Stress-Coping Question-
naire

. s«
Questionnaire “internal
incentives”

Stress cognitions

(Becker, 1989) Habitual personality features on
9 scales (i.e., mental health,

control of behaviour)

Identification of work-related
mental risk behaviour (11 scales)

(Schaarschmidt
& Fischer, 1996)

(Richter, Rudolf,
& Schmidt, 1996)

Four scales (inability to relax,
ambitions to plan, impatience,
dominance)

(Schroder & Reschke, Seven scales (i.e., loss of control
1996a) and sense, punctual stress subject
and social support)

Five scales (i.e., experienced
stress, stress-somatic symptoms)

Two scales (Trait-anxiety,
State-worries)

(Laux, Glanzmann,
Schaffner,
& Spielberger, 1981)

Four scales (i.e., anger-in, an-
ger-out, anger-control)

(Schwenkmezger,
Hodapp,
& Spielberger, 1992)

(Ullrich De Muynck Seven emotional reaction classes
& Ullrich, 1977) (i.e., anxiousness, inhibited state,
sense of being lost)

(Hock & Hess, 1981)  Two scales (neuroses relevant

physical, and mental complaints)

(Krampen, 1991) Four primary scales: general
self-concept of own abilities,
internality, social externality,

fatalistic externality

(Jerusalem, 1990) Action orientation

(Schuhmacher,
Wilz, Gunzelmann,
& Bréahler, 2000)

Assessment of the personal trait
sense of coherence as a coping
style for stress

(Reschke & Schroder, Assessment of stress and coping
1994) styles (i.e., sense of menace, opti-
mism, active emotional coping)

(Schroder & Reschke, Stress cognitions that cause stress
1996a) reactions (stress traps)
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measure several stress and health relevant features of
the participants. Blood pressure was measured with
a machine used commonly for this practice.

In order to analyse the dependent variables, we
used test-specific stencils and special software to
generate the AVEM test (work-related behaviour and
experience pattern). Using the results of the blood
pressure measurements, participants were divided
into three groups (hypotensive, hypertensive, and
normotensive). We used the systolic blood pressure
as an indicator. Characteristics of the three resulting
groups are shown in Table 2. The participants across
these three groups are homogeneous in terms of
age. The diagnosis of hypertension was made refer-
ring to the criteria of the World Health Organisation
(1999). As the WHO does not define criteria for hy-
potension, we used instead the classification of Huep
(1973). Persons with neither high nor low systolic
blood pressure were categorised as normotensive.

In order to show the differences between hypo-,
normo-, and hypertensive for the interval scaled values
from the questionnaires, we used a non-parametric test
(Mann-Whitney U test). For analysis of nominal data
(the variables “stress cognitions” and “complaints”),
we analysed the differences in the distribution with
the ¥ test. We present those results that are significant
in level 0.05 or 0.10.

RESULTS

PSYCHOLOGICAL FEATURES
IN THE COMPARISON OF HYPOTENSIVE
AND NORMOTENSIVE GROUPS (ORDINAL DATA)

Table 3 shows results of research finding differences
in average scores between hypo- and normotensive
groups for several psychological parameters.

The hypotensive group, compared to the normo-
tensive group, shows significant differences in some
dimensions. The hypotensive group shows less severe
excessive planning and goal-seeking behaviour, con-
nected with a low need of control (p = .030). They can
control anger less effectively (p = .040) and more fre-
quently state that they know the health effects of phys-
ical exercise (p = .020). This group reported using phys-

Table 2

ical exercises more often in social situations as a way
to increase their social well-being (p = .050), although
they are less satisfied with the extent of their activities
(p = .020) and with their present well-being (p = .040).

Significant trends were found when comparing hypo-
and normotensive groups in some aspects. The hypoten-
sive group shows lower faith in dependency on external
circumstances or on other people (externality, p = .090;
social externality, p = .090) rather than the normotensive
group. They show a lower level of work engagement
(p = .080) and a lower level of striving for perfection
(p=.080), although they also sleep less regularly (p = .080).

PSYCHOLOGICAL FEATURES
IN THE COMPARISON OF HYPERTENSIVE
AND NORMOTENSIVE GROUPS (ORDINAL DATA)

Table 4 shows the results for average score differenc-
es between hypertensive and normotensive groups
for several psychological parameters. We show only
those results which are significant at a 5.00% level or
which indicate a significant trend at a 10.00% level.

Compared to the normotensive group, the hyper-
tensive group shows significant differences, such as
feel stronger emotions to be left (p = .010), and they
report their actual state as less spontaneous (p < .001).
They also show a stronger sense of menace (p = .050).

In the other findings, we found a significant ten-
dency of this group towards the following features:
a higher inability to relax (p = .060), use of physical
activity more often in social situations in order to
increase their social well-being (p = .080), and high-
er scores for impaired general well-being (p = .050)
along with higher anxiety (p = .100).

DIFFERENCES BETWEEN THE THREE BLOOD
PRESSURE GROUPS IN SELECTED DIMENSIONS
OF EXPERIENCE AND BEHAVIOUR (NOMINAL
DATA)

Blood pressure and stress cognition

We used the x* test to investigate differences in the
distribution of observed and expected frequencies

Classification of blood pressure values referring to WHO-ISH (1999) and Huep (1973) and frequencies of blood

pressure types among participants

Normotensive

Hypertensive Hypotensive

Systolic blood pressure 110-139 mmHg

Diastolic blood pressure 70-89 mmHg
n 40
%o 50.63

> 139 mmHg < 110 mmHg
>89 mmHg <70 mmHg
22 17
27.85 21.52
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Table 3

Significant average score comparisons between hypotensiveand normotensive groups for psychological parameters

Psychological parameters Hypotensive Normotensive  Significance  Effect size
n=17 n=40 p d
Competence and control belief / M 46.63 51.65
Social externality ) 925 10.16 090 0.52
Competence and control belief / M 43.25 48.15
Externality sD 8.09 10.04 090 0.54
Stress relevant M 17.56 19.35
coping / Excessive ambition for sD 287 244 .030 0.67
planning ' '
Work related pattern of M 238.56 249.02
behaviour and
SD 16.98 20.61 . .
Experience (AVEM) / Work 080 0-35
engagement
Work related pattern of M 46.69 51.59
behaviour and
SD 8.18 8.46
Experience (AVEM) / Strive for 080 0.59
perfection
State-Trait-Anger Expression M 4.82 5.56
Inventory (STAXI) / Anger SD 124 1.70 .040 0.50
control (Stanine values) ' '
Health behaviour / Physical M 61.50 52.82
exercise as layman aetiology sD 6.89 10.12 020 1.00
Health behaviour / Social well- M 54.25 44.00
being through physical exercise sD 821 11.08 050 1.05
Health behaviour / Satisfaction M 46.20 51.46
with own physical exercise sD 983 797 020 0.59
Health behaviour / Regularity of M 45.50 50.67
.020 0.55
sleep SD 9.74 9.13
Health behaviour / Current well- M 45.81 49.80
; .040 0.52
being SD 7.57 7.68

between the three blood pressure groups concerning
stress cognitions we asked about. Hypertensive sub-
jects most often responded yes to the following items
of stress cognition (internal incentives): “I cannot
rely on others” (38.10%, p < .001), “I must not lose con-
trol” (66.70%, p = .020), and “T have not learned to pay
attention to the warning signals of my body” (47.60%,
p =.030, see Figure 1).

Blood pressure and complaints

Concerning the blood pressure and the reported com-
plaints (BFB, Hoeck & Hess, 1981) of participants, we
found some relationships (see Figure 2). First, hypo-
tensive subjects, compared to normotensive and hy-

pertensive subjects, suffer more often from obstipa-
tion, which indicates high parasympathetic activation
(43.80%, p = .050). Second, hypotensive subjects less
often experience body parts falling asleep (12.50%,
p =.030). Third, hypotensive subjects rarely note sen-
sitivity to odour (4.80%, p = .020).

DISCUSSION

In the present study, we found tendentious, but also
very strong relationships between blood pressure and
psychological features in a sample of teachers. This
shows how psychological features and physiological
regulation mechanisms are linked. The differences
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Table 4

Significant average score comparisons between hypertensive and normotensive group for psychological parameters

Psychological parameters Hypertensive Normotensive Significance Effect size
n=22 n =40 p d
Stress relevant M 17.00 14.83
coping / Incompetence to relax sD 3.92 437 060 0.52
Health behaviour / Social M 52.36 44.00
well—l?elng through physical sD 10.65 11.08 .080 0.77
exercise
Somatic symptoms from stress M 19.09 15.17
.090 0.49
SD 8.77 7.33
General experience of stress M 44.77 38.74
.080 0.45
SD 13.88 12.86
Emotionality Inventory / M 61.63 54.08
; .100 0.59
Anxiousness SD 11.19 14.29
Emotionality Inventory / M 31.73 25.76
hi .000 1.13
Inhibited state sD 516 536
Emotionality Inventory / M 28.00 23.44
; .010 0.97
Sense of being lost sD 355 5.63
Emotionality Inventory / M 63.27 53.25
; _hei .050 0.80
Impaired general well-being sD 12.94 12.03
Stress-Coping / M 6.95 5.80
.050 0.55
Sense of menace sD 206 209
I have not learned to give attention to 12.50
. . 20.50
the warning signals of my body (p = .030) 47.60
I must not loose control (p = .020) M .90
] 66.70
| am quilty for everything (p = .090)
| fight shy of trouble and problems i
(p = .090) .30
| can hard] 090 e.40)
can hardly say no (p = .090) A0 bo
I t rel th 0071) “17 90
can not rely on others (p <. | , p— 138.10
0 10 20 30 40 50 60 70 80 90 100

percentage of yes answers

m hypertensives

Figure 1. Differences in the percentage of yes answers to stress cognitions.

between groups with different blood pressures are
significant because of the reciprocal conditionality of
blood pressure and psychological features. Following
the results of this study, hypotensive teachers show
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B normotensives

O hypotensives

a reduced work engagement and a lower planning
behaviour. They exercise more often, but are less sat-
isfied with the extent of their physical exercises. Fur-
thermore, the hypotensive group shows a stronger



sense of quilt (p = .050)

obstipation (p = .050)

]43.80

prickle, falling asleep of parts of the

_ 48.60
body (p = .030) PR 50 -
. 4.80
sensitiveness for odour (p = .020) 32.40
31.30
cough and problems with the voice 14.30
= 45,90
(p = -020) | | 18.80
0 10 20 30 40 50 60

m hypertensives

percentage of yes answers

B normotensives O hypotensives

Figure 2. Significant differences in the frequency of complaints for the three groups with different blood

pressure.

experience of discomfort. A previous study showed
that the association between low blood pressure and
depressed mood was significant when moderated
with situational stress in persons (Davydov, Stew-
art, Ritchie, & Chaudieu, 2012). Contrary to other
studies (Oberleiter, 1986; Wittmann, 1989), which
demonstrated that low blood pressure was associ-
ated with depressive symptoms, we found a signifi-
cant relationship between blood pressure and health
behaviour (i.e., physical exercise, social well-being,
satisfaction with own physical exercise, regularity of
sleep, and current well-being). Rather, teachers with
lower blood pressure in this study showed a higher
experience of sense in life than teachers with high
blood pressure.

Hypertensive subjects showed a stronger sense of
menace than hypotensive subjects and describe more
frequent stress cognitions as well as a higher general
stress experience as compared to the other groups.

A relationship between hypotension and stronger
anger emotions, as well as the suppression of anger,
was not found. Hypertensive subjects show a higher
sense of being lost and show an increased stress cog-
nition for “I cannot rely on others”.

High blood pressure is also called “the silent kill-
er”, since in the long term the risk of heart diseases
and strokes is much higher for hypertensive subjects.
Nevertheless, regarding the individually reported
well-being, hypertensive subjects constantly report
fewer somatic complaints and overall seem more sat-
isfied with their health, as compared to hypotensive
subjects. From a medical point of view, hypotension
has not received much attention, as it is perceived
as not having an impact on health deterioration. Al-
though no relationship between depressive symp-
toms and low blood pressure was found in this study,

there are reasons to expect risks for hypotensive
subjects regarding mental health rather than somatic
problems.

CONCLUSIONS

The reciprocal interaction of physiological and
psychological parameters on the one hand and
a cross-sectional study on the other make it impos-
sible to draw conclusions about causality. We sug-
gest for future research that this finding should be
observed with more subjects. This also includes the
measurement of parasympathetic activation, which
would be useful to observe the impact of obstipation
among hypotension, normotension, and hyperten-
sion related to psychological parameters. Thus, for
instance, it is considered to use extra electrocardio-
graph laboratory testing.

Teachers are known to experience high strain,
mostly due to role ambiguity. Burnout, early retire-
ment and psychosomatic complaints are just a few
indicators that have proven frequent in the teaching
profession. Knowledge about blood pressure and its
effects on mental and physical health could be in-
cluded in health programs for teachers. In addition to
training teachers with coping strategies, behaviour
geared towards better health might be an important
factor in improving the situations of teachers.
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