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Abstract

Objectives: The analysis of the relationship between stress at work and results of cognitive functions amongst women, at
peri- and post-menopausal age, performing intellectual work. Material and Methods: The study group included women,
aged 45-66 years old, employed as intellectual workers. Research instruments were: the Montreal Cognitive Assessment;
computer tests of the CNS Vital Signs; the Subjective Work Characteristics Questionnaire, and a questionnaire designed by
the author. The results were statistically analyzed. Results: Nearly a half of respondents experienced high stress at the place
of work; 1/3 - on the average level, on a low level - every fifth. The largest number of respondents experienced stress caused
by social contacts. Among a half of the women, stress was caused by the lack of awards at work, followed by the lack of sup-
port. Slightly fewer of them experienced stress caused by the feeling of psychological load related to the complexity of work
or the feeling of uncertainty caused by the organization of work. Every third woman experienced stress due to the sense
of responsibility or the lack of control. The smallest number experienced stress caused by physical arduousness, the sense
of threat and unpleasant working conditions. The examined women obtained the best results with respect to simple atten-
tion, the worst results — with respect to the reaction time. The results concerning the remaining 9 cognitive functions were
ranked in the middle of the aforementioned results. The intensity of stress at work and factors which caused this stress,
negatively correlated with simple attention of women in the early peri-menopausal period, while positively correlating with
the psychomotor and processing speed of women in the late peri-menopausal period. Among the post-menopausal women,
negative correlations were observed between the majority of cognitive functions and the intensity of stress at work, and
the majority of factors which caused this stress. Conclusions: Cognitive functions of the examined women remained within
the range of average evaluations, and were correlated with stress-inducing factors at the place of work. Int J Occup Med

Environ Health 2017;30(6):943-961
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INTRODUCTION

Menopause is defined as a cessation of ovarian function,
that results in permanent amenorrhea, while the meno-
pausal transition — as the period of time from the first vari-
ation in menstrual cycle length and elevated follicle-stim-
ulating hormone (FSH) until the final menses [1]. Typical
short-term menopausal symptoms are: irregular bleeding,
hot flashes, genitourinary symptoms (dryness of vagina,
urinary incontinence), depression, as well as decreased
libido, headaches, palpitations, chest pain, attention and
memory problems. In a long-term perspective post-meno-
pause is related to elevated risk of osteoporosis, cardio-
vascular disease [2,3], breast cancer and large bowel can-
cer [4]. Menopausal transition in some cases may lead to
psychosocial problems which additionally affect the qual-
ity of life of women. There is a general consensus among
researchers and practitioners that menopausal transition
is the period in life when biological and psychological pro-
cesses produce new challenges for women, which in turn
demand new adaptation strategies from them.

Although women’s health and quality of life during
menopausal transition have been studied from various
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perspectives for years [5-12], relatively little is known
about the situation of working women with menopausal
symptoms. Since most of women remain professionally ac-
tive in their fifties and sixties, we have to consider the effect
of menopause on work capability and work performance.
This problem seems to be important also from the per-
spective of aging societies and speculation on the need
of extending the period of work activity. In the context of
work, 2 issues related to menopausal transition seem to be
of special importance: the effect of stress and menopausal
status on cognitive functioning.

Stress and cognitive functions -

structural and functional connections

To simplify the problem, it may be accepted that cog-
nitive functions concern the processes taking place in
the brain, related to the receipt, storage, transformation,
and further passing of information acquired from the en-
vironment. According to Necka et al., cognitive processes
may be divided into elementary (attention and aware-
ness, cognitive control, perception, memory, memory ac-
tivities), and complex (thinking and reasoning, problem
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solving, making judgements and decisions, language and
speech) [13].

The functional relationship between cognitive processes
in a stressful situation and emotions may be analyzed,
among others, from the perspective of the construction
of the structures of the human brain, primarily regarding
the limbic system.

In the context of relationships between emotions and cog-
nition, the limbic system seems to be one of the most im-
portant regions of the brain. The functions of its individual
structures concern both cognitive and emotional process.
Their anatomical vicinity and the afferent and efferent
connections among them may explain why emotions and
memory, or more broadly — cognitive process — are closely
interrelated, and why information is best processed when
the level of emotional arousal is optimal.

Studies concerning the effect of stress on individual struc-
tures of the limbic system, and the processes for which these
structures are responsible, confirm the relationships be-
tween stress and cognitive processes, including the ones at
the chemical level. The process is extremely complex; how-
ever, in the context of the current study it is worth present-
ing its basic principles. During a stressful situation the secre-
tion of glucocorticosteroids, including cortisol, considerably
increases [14]. From the point of view of the aspect of or-
ganisms, this is a highly adaptive effect, preparing the body
for response to a potentially threatening stimulus. Studies
conducted on animals have confirmed that a long-lasting
elevation of the level of cortisol exerts a negative effect on
activity, as well as on the size of the hippocampus [15].

In human studies, results have been obtained to confirm
that cortisol affects the activity of the hippocampus, and
consequently, the results of tests engaging cognitive func-
tions [16]. The hippocampus plays an important role in
the processes of learning, memory, and attention, and cor-
tisol, commonly called the “stress hormone,” impairs its
functioning. On-going studies concerning the functioning
of the human brain and neurochemical processes within

the body preliminarily confirm that stress and cognitive
functions are functionally and structurally connected. At
the same time, the direction of this relationship indicates
that a long-term level of stress arousal exerts a negative
effect on consolidation and information processing.

The authors have decided to focus on the problem of occu-
pational stress for several reasons. Firstly, occupational stress
appears to be very common. According to studies by the Eu-
ropean Agency for Safety and Health at Work (EU-OSHA),
51% of Poles consider that stress occurs very frequently at
their workplace, while 42% are of the opinion that the con-
trol of stress at the workplace is insufficient [17]. Secondly,
considering demographic changes, actions will become
necessary to allow the maximum prolongation of occupa-
tional activity of the elderly, consequently allowing main-
tenance of their cognitive functions on an optimum level
which would permit the performance of occupational tasks.
Thirdly, the area of occupational activity generates special
risk factors which maximize the probability of the occur-
rence of stressful situations, i.e., high expectations with re-
spect to the employee, low sense of control, and low social
support. Moreover, coping with menopausal symptoms at
work seems to be more problematic than at home where
women often may adjust their current activity to the level of
experienced symptoms. In turn, at work they are expected
to maintain high level of performance despite the experi-
enced symptoms which may be a source of additional stress.

Menopause, stress and cognitive functions

The intensification of some unfavorable changes after
menopause, such as cognitive functions disorders, may
result from the combination of many factors. During this
period, women often experience low mood, nervous ten-
sion, or disorders of concentration and memory. Stress
related to the life situation of a woman (loss of youth,
menopausal symptoms, loss of reproductive abilities), and
occupational situation (competition on the part of young-
er persons), in combination with personality, is the main
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factor triggering serious mood disorders, including de-
pression. This phenomenon is explained by the so-called
psychosocial hypothesis. According to this hypothesis,
“menopausal susceptibility to depression” is explained by
the interaction of 3 types of effects: hormonal mechanism,
psychosocial mechanism, and stress [18]. The decrease in
the level of estrogens during the menopausal period ex-
erts an effect on neurotransmitters, and consequently, on
the limbic system and the hippocampus [19,20], which, ac-
cording to Greene [18], does not so much lead to the low-
ering of mood, as impairment of the capability to cope,
and increases susceptibility to emotional changes, espe-
cially when difficult life situations occur.

Another hypothesis concerning the relationship between
stress, cognitive functions and menopause, is based on
the knowledge pertaining to the hormonal regulation
of the body, especially of prolactin. Firstly, the level of
the hormone is higher among women before menopause,
as compared to post-menopausal women, and men [21].
Secondly, hyperprolactinemia may cause the decrease in
the level of estrogens. In turn, estrogens exert a beneficial
effect on cognitive functions, especially in the area of ver-
bal memory and capability to assimilate new concepts [22].
Contemporary literature provides evidence for relation-
ships between the level of prolactin, glucocorticoids and
oxytocin on, among others, the intensity of neurogene-
sis [23], or relationships between the level of prolactin and
the results of memory tests or tests concerning cognitive
function [24]. Thirdly, the level of prolactin increases as
a result of the stress response of the body.

Based on the above mentioned reports it may be pre-
sumed that the presence of relationships may be observed
between stress, cognitive functions, and menopause.

Objective

The aim of the study has been to analyze the role of meno-
pause and occupational stress on cognitive functioning of
women, at peri- and post-menopausal age, employed as
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white-collar workers. The relationship between the meno-
pausal status, occupational stress and cognitive functions
was analyzed.

MATERIAL AND METHODS

Study group

The study was conducted among women aged 45-66 years

old at the Institute of Rural Health in Lublin, and cov-

ered 300 female white-collar workers. The criteria of ex-

clusion were: education lower than the secondary school,

chronic diseases, addictions, diagnosed mental disease in

medical history.

All women in the study had the FSH concentration deter-

mined. They were divided into 3 groups according to their

reproductive status:

— Women within the early peri-menopausal period: men-
struating, with the FSH < 20 mlU/ml.

— Women within the late peri-menopausal period: men-
struating, with the FSH = 20 mlU/ml.

- Women within the post-menopausal period: not men-
struating for at least 12 months.

Research instruments

MoCA test (Montreal Cognitive Assessment)

At the preliminary stage of the study, the MoCA test was
applied [25] in order to enroll into the study the women
who did not show the symptoms of dementia. The maxi-
mum number of scores in this test is 30; and the result
of 26 or more scores is considered to be normal. The ex-
amined women who were included into the further
stages of the study had to obtain 26 or higher scores in
the MoCA test.

(NS Vital Signs tests

Assessment of cognitive functions was performed based
on the cognitive functions by means of the diagnos-
tic equipment of the CNS Vital Signs (CNS VS) (Pol-
ish version), using the software by the CNS Vital Signs.
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The instrument, in the form of a battery of computer tests,
was standardized, and was subjected to the full validation
procedure. It had had many cultural and language adapta-
tions, including Polish, and the whole examination proce-
dure was therefore performed in Polish. The report from
the results, however, was printed in English [26]. The pre-
sented cognitive functions were assessed as the follow-
ing domains: Complex Memory, Verbal Memory, Visual
Memory, Psychomotor Speed, Reaction Time, Complex
Attention, Cognitive Flexibility, Processing Speed, Execu-
tive Function, Simple Attention and Motor Speed.
Calculations were performed using the mean standard-
ized results obtained in tests. The clinical report from
the CNS Vital Signs examinations classified the examined
women into 5 groups according to the Neurocognitive In-
dex (NCI) and 11 cognitive functions. Standardized results
were calculated to classify the examined women into in-
tervals described as: 5 — above average (> 109), 4 — aver-
age (90-109), 3 - low average (80-89), 2 — low (70-79),
1 - very low (< 70).

The report from the CNS VS test provides the value of
the Neurocognitive Index which is computer-calculated
in an integrated way based on 5 domains: memory, psy-
chomotor speed, reaction time, attention, and cognitive
flexibility.

Subjective Work Characteristics Questionnaire

The Subjective Work Characteristics Questionnaire [27]
is a universal instrument used for the assessment of oc-
cupational stress. It is the standardized diagnostic tool
with norms for the Polish working population. It consists
of 55 items which describe various characteristics of work.
The respondent marks the degree of arduousness of each
characteristic according to a 5-degree scale. The sum of
scores is the indicator of stress burden. The higher the sum
of scores, the higher the sense of stress experienced by
the respondent. Row scores may be transformed into
standard scores (z-scores), and the latter into sten scores,

which are subsequently assessed in 3 intervals of results:
low (1-3 sten), average (4-7 sten) and high (8-10 sten).
In order to determine which factors are most stressful for
the respondent, scores are calculated for respective factors:
the feeling of psychological load related to the complex-
ity of work, lack of rewards at work, feeling of uncertainty
caused by organization of work, social contacts, sense of
threat, physical arduous factors, unpleasant work condi-
tions, lack of control, lack of support or sense of respon-
sibility. Raw results calculated for 10 factors are compared
with the values in the norm table. If the result obtained by
the respondent is equal to or higher than the values speci-
fied individually for each factor, it means that a given factor
is highly stressful.

Statistical analysis

The result of statistical analyses of the level of stress at
work and cognitive functions was presented for the exam-
ined group of women in general, and according to 3 peri-
ods of reproductive life.

The analysis of the variance F test was applied for the pur-
pose of the verification of the hypothesis concerning
the equality of the mean standard scores of cognitive func-
tions in 3 periods of reproductive life, the test for stochas-
tic independence Chi® — for the purpose of the verifica-
tion of the hypothesis concerning independence between
the level of stress at work and 3 periods of reproductive
life, and Pearson’s correlation coefficient - for the purpose
of the investigation of the correlation between the level of
stress at work and standard scores of cognitive functions.
The significance level was set at 0.05. In the case of the lack
of significant differences among the 3 periods of reproduc-
tive life, the results were discussed for the examined group
in general.

RESULTS
A total number of 300 women were examined, including
100 (33.33%) respondents in the early peri-menopausal
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period, 43 (14.33%) - in the late peri-menopausal period,
and 157 women (52.33%) - in the post-menopausal peri-
od. The mean age of respondents was 53.1+4.8 years old.
Based on the study of stressful factors at the place of
work using the Subjective Work Characteristics Ques-
tionnaire, it was found that nearly a half of the ex-
amined women (47.33%) experienced a high level of
stress at work. Stress on the average level was observed
among 34.33% of the examined women, while on the low
level — among 18.33% (Table 1).

The largest number of women in the study (58%) experi-
enced stress at work caused by social contacts (Table 2).
In a half of the respondents, stress at work was caused
by the lack of rewards at work, and in 46.67% - by
the lack of support. A slightly lower percentage of
the examined women experienced stress at work caused
by the feeling of psychological load related to the com-
plexity of work (41.33%) or the feeling of uncertainty
caused by the organization of work (39.33%). Every
third woman in the study experienced stress at work due
to the sense of responsibility (33.33%) or the lack of
control (32.33%). The smallest number of respondents
experienced stress at work due to physical arduous fac-
tors (15%), the feeling of threat (13%), and unpleasant
work conditions (11%).

Both the overall level of stress at work and stress caused
by the 10 factors which affect it, did not significantly differ

among the examined women according to the 3 analyzed
periods of reproductive life (p > 0.05).

The Neurocognitive Index among the examined women
was 28-114 standard points, M+SD = 92.62+13.05 points,
which indicated an average assessment (Table 3).

The examined women obtained the best results with re-
spect to simple attention (100.76+11.82 points, on aver-
age), while the worst results — with respect to reaction
time (88.73+17.04 points, on average). The results con-
cerning the remaining 9 cognitive functions (from 92-
96 scores, on average) were ranked in the middle of
the above mentioned results.

The indices for cognitive functions did not significantly
differ among the examined women in the 3 investigated
periods of reproductive life (p > 0.05).

Some significant correlations were observed between cog-
nitive functions of the women in the study and the intensi-
fication of stress at (Tables 4-6).

The Neurocognitive Index was significantly negatively
correlated with severity of the feeling of threat at work
in 3 groups of the examined women: in the early and late
peri-menopausal periods as well as in the post-meno-
pausal period. This means that the examined women
had the worse NCI the more severe feeling of threat they
experienced at work, on average, and vice versa, the bet-
ter NCI, the less severe feeling of threat at work, on
average.

Table 1. Overall level of stress at work among the examined women performing intellectual work in peri- and post-menopausal period

Respondents
[0 (%)]
Stress at work i i
early peri menopausal late peri mgnopausal post-menopausal period total
period period s _
(N = 100) (N = 43) (N =157) (N =300)
Low 16 (16.00) 5(11.63) 34 (21.66) 55 (18.33)
Average 37(37.00) 15 (34.88) 51(32.48) 103 (34.33)
High 47 (47.00) 23 (53.49) 72 (45.86) 142 (47.33)

Chi? = 3.083; p = 0.544.

[JOMEH 2017;30(6)



STRESS AND CORNITIVE FUNCTIONS ORIGINAL PAPER

Table 2. Causes of high stress at work among the examined women performing intellectual work in peri- and post-menopausal period

Respondents Comparison
[n(%)] of groups
Cause of stress early late |
at work peri-menopausal  peri-menopausal post-mer}opausa total "
. . period _ Chi p
period period (N = 157) (N =300)
(N =100) (N=43) B
Feeling of psychological 43 (43.00) 16 (37.21) 65 (41.40) 124 (41.33) 0.416 0.812
load related to
the complexity
of work
Lack of rewards 53 (53.00) 24 (55.81) 73 (46.50) 150 (50.00) 1712 0425
at work
Feeling of uncertainty 41 (41.00) 20 (46.51) 57 (36.31) 118 (39.33) 1.648 0.439
caused by the
organization
of work
Social contacts 58 (58.00) 26 (60.47) 90 (57.32) 174 (58.00) 0.137 0934
Feeling of threat 18 (18.00) 4(9.30) 17 (10.83) 39 (13.00) 3.385 0.184
Physical arduous 13 (13.00) 6 (13.95) 26 (16.56) 45 (15.00) 0.650  0.722
factors
Unpleasant work 11 (11.00) 3(6.98) 19 (12.10) 33 (11.00) 0.906 0.636
conditions
Lack of control 35 (35.00) 14 (32.56) 48 (30.57) 97 (32.33) 0.548 0.760
Lack of support 50 (50.00) 18 (41.86) 72 (45.86) 140 (46.67) 0.887  0.642
Sense of responsibility 34 (34.00) 16 (37.21) 50 (31.85) 100 (33.33) 0467  0.792

In the case of the examined women who were in the early

and late peri-menopausal periods, a few correlations were

found between cognitive functions and intensity of stress
at work whereas among the post-menopausal women in
the study, many of such correlations were observed.

In the case of the examined women in the early peri-

menopausal period, negative correlations were found as

the following (Table 4):

- simple attention with overall level of stress at work
and 6 out of 10 factors causing stress at work: feeling
of psychological load related to the complexity of work,
feeling of uncertainty caused by organization of work,
feeling of threat, lack of rewards, control and support;

- complex attention, cognitive flexibility, executive func-
tion, motor speed with physical arduous factors with
the NCI and 4 out of 10 cognitive functions;

- reaction time and lack of support and feeling of psycho-
logical load related to the complexity of work;

- motor speed with the feeling of threat.

In turn, among the examined women in the late peri-

menopausal period, positive correlations were obser-

ved (Table 5):

- psychomotor speed with overall level of stress at work,
and intensity of 7 out of 10 factors causing stress at
work: feeling of psychological load related to complexi-
ty of work, feeling of uncertainty caused by organization

[JOMEH 2017;30(6)
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Table 3. Cognitive functions of the examined women performing intellectual work in peri- and post-menopausal period

Standard scores among respondents Comparison
Cognitive (MSD) of groups
function test  early peri-menopausal late peri-menopausal  post-menopausal

period period period total F P
NCI 93.56%12.96 95.28+9.29 91.30£13.87 92.62+13.05 1.968  0.142
Complex memory 97.50£14.30 94.53£16.50 95.13£15.50 95.83£15.25 0.920  0.400
Verbal memory 98.97+12.45 95.47£17.10 95.86£15.52 96.84+14.84 1562 0211
Visual memory 97.25+15.16 96.00+15.64 96.63+14.15 96.75+14.67 0.119  0.888
Psychomotor speed 95.01+14.73 92.56+15.13 91.45+14.31 92.80+14.61 1.827 0.163
Reaction time 89.78+16.92 93.47+11.38 86.76x18.15 88.73x17.04 2938 0.054
Complex attention 93.54+21.28 98.23+18.96 93.18+22.70 94.02+21.73 0.049 0388
Cognitive flexibility 92.64+20.48 95.98+18.68 91.02+21.33 92.27£20.69 0993 0372
Processing speed 92.44x12.71 93.42+13.72 90.52+15.62 91.57+14.44 0.952 0.387
Executive function 93.04£20.41 96.40£18.52 91.90+20.88 92.92+20.39 0.823  0.440
Simple attention 101.68=11.05 100.74%9.15 100.17x12.91 100.76=11.82 0496  0.610
Motor speed 98.10+15.19 96.33+12.98 94.39+14.77 95.91£14.72 1.968  0.142

NCI - Neurocognitive Index; M — mean; SD - standard deviation.

of work, social contacts, sense of responsibility, lack of -
rewards, control and support;
- processing speed and 3 out of 10 factors causing stress
at work: psychological load related to the complexity of
work, feeling of uncertainty caused by organization of -
work and sense of responsibility.
In the case of the post-menopausal women in the study,
negative correlations were found as the following
(Table 6): -
— the NCI with overall level of stress and 9 out of 10 fac-
tors causing stress at work (except for physical arduous
factors); -
- reaction time with overall level of stress and 9 out
of 10 factors causing stress at work (except for unpleas-
ant work conditions);
- both complex attention and cognitive flexibility with
overall level of stress and 9 out of 10 factors causing

stress at work (except for physical arduous factors and -

unpleasant work conditions);

[JOMEH 2017;30(6)

executive function with overall level of stress and 5 out
of 10 factors causing stress at work: feeling of uncer-
tainty caused by organization of work, feeling of threat,
sense of responsibility, lack of control and support;
processing speed with overall level of stress and 4 out
of 10 factors causing stress at work: feeling of uncer-
tainty caused by organization of work, social contacts,
feeling of threat and lack of control;

psychomotor speed with overall level of stress and 4 out
of 10 factors causing stress at work: feeling of threat,
sense of responsibility, lack of control and support;
complex and verbal memory, simple attention, motor
speed with only one out of 10 factors causing stress
at work: complex and verbal memory with unpleasant
work conditions, simple attention with feeling of psy-
chological load related to the complexity of work, mo-
tor speed with sense of responsibility;

visual memory, however, did not correlate with any of
the factors causing stress at work.
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DISCUSSION

Stress is a multi-dimensional phenomenon, and its effect
on the functioning of an individual is ambiguous. Negative
consequences of stress appear usually when it is chronic
and/or intense.

Stress susceptibility is affected by many factors of biologi-
cal, environmental and individual nature. As far as women
are concerned, there is a sound proof that systems regulat-
ing stress and sex hormones act together and even bring
about opposite effects in body systems. Estradiol and glu-
cocorticosteroids have balancing effects in an entire body.
The estradiol affects brain and cognitive functions in
a positive way while glucocorticosteroids affect them neg-
atively. A menopause is associated with an enormous fall
in estradiol production. Before the menopause, an estra-
diol is able to mitigate negative influence of glucocortico-
steroids. Taking into account the balancing effects of these
hormones, increased responsiveness of hypothalamic—
pituitary-adrenal axis stemming from aging processes
as well as poorer capability to directly mitigate potential
negative effects of exposure to glucocorticosteroids due to
estradiol shortage, there is a risk of increased and/or more
rapid neuronal and cognitive dysfunctions during a post-
menopausal period [28].

There are studies which indicate that mitigating injuries
and anomalies caused by glucocorticoids through ad-
ministering exogenous estradiol is one of the benefits of
supplementing estradiol during the peri-menopause or
shorty after the menopause [29,30]. It is speculated that
this mechanism may be responsible for a stronger negative
effect of stress through glucocorticosteroids on brain func-
tions related to cognition.

The above mentioned assumptions have been confirmed
by many other studies, including those of neurobiological
nature. It has been found that in the case of rats subjected
to a long-term effect of intensive stress, proliferation of
the cells of the hippocampus and the increase in the level
of expression of fibroblast growth factor 2 (FGF2) are

reported. As a result, upon the lapse of 2 weeks, ie.,
the time indispensable for the maturation of newly-devel-
oped nerve cells, the rats showed improved performance
in the tasks engaging memory. The labelling technique
allowed for the presumption that for the performance
of the task, the nerve cells which developed as a result of
stress were engaged [31]. This experiment enabled a bet-
ter understanding of the adaptivity to a short-term stress-
ful reaction.

The negative correlations between stress at work and cog-
nitive functions are also confirmed by the available stud-
ies. In 2014, the results of studies were published, that had
been conducted among 152 British nurses. This occupa-
tion is considered to be highly stressful. The results con-
firmed the correlation between the level of stress and such
aspects of cognitive functioning as: the speed of informa-
tion processing or the number of mistakes committed.
Even more so, the studies also revealed the effect of this
functioning on the direct actions performed by the nurs-
es — those who had worse cognitive parameters more often
called an ambulance or after conversation took longer to
complete documents [32].

In our study it was decided to conduct investigations in
the homogeneous group of female white-collar workers
in the peri- and post-menopausal period. This is definitely
the strength of the study, because this is the group in which
even slight cognitive disorders may affect the effectiveness
and quality of work. Nearly a half of the examined women
experienced a high level of stress at the workplace. Stress
at work on the average level was observed in every third
respondent. The largest number of women experienced
stress at work caused by social contacts. Many significant
correlations were observed between cognitive functions of
the examined women and the intensity of stress at their
work. It is an interesting fact that in the early peri-meno-
pausal period and after the menopause these were nega-
tive correlations, which meant that the lower the cognitive
functions of the examined women, the higher the stress

[JOMEH 2017;30(6)
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they experienced whereas in the group of women in
the late peri-menopausal period, positive correlations
were noted, which meant that the better their cognitive
functions, the higher the stress they experienced at work.
This phenomenon should certainly be analyzed in further
studies considering changes in the levels of sex hormones
during this period of life.

One of the variables analyzed in the presented study was
the women’s age in the context of menopausal processes.
The analysis of results did not reveal any significant cor-
relations with cognitive functions and stress; however,
the available studies show that this area is important
for scientific verification. The available results indicate,
among others, that the differences in the performance of
cognitive tasks are observed after a stressful event among
women in the follicular phase, and those in the luteal
phase of the menstruation cycle [33], or differences in
emotional memory among women in the luteal phase of
the menstruation cycle, and those who use hormonal con-
traception [34]. Here, the importance of hormones seems
to be the key issue, which may certainly be reflected during
the peri-menopausal period and after the menopause.
While analyzing the effect of stress on cognitive functions,
differences are revealed primarily between the importance
of long-term and short-term stress. The former may be con-
sidered as harmful, while short-lasting stress occurs to be of
developmental importance. The development of neurosci-
ence allows for the perception of increasingly more precise
correlations among various variables, important for the phe-
nomena, such as the effect of hormones. In this context, it
may be presumed that the problems undertaken in the pre-
sented study, related to stress, cognitive functions and age of
women, require further, more comprehensive studies.

It is noteworthy that the results obtained in this study
confirm that stress, understood as an overall result, or
one of the factors evoking stress, negatively correlates
with 11 out of the 12 cognitive functions examined. Only
“motor speed” is not related with stress. An inspirational

[JOMEH 2017;30(6)

explanation of this phenomenon may arise from the stud-
ies conducted on rats in 2014, in which induced stress
affected locomotor activity of the rats according to
the environment, while an inhibitory effect of stress was
perceived exclusively in the case of rats living in “multi-
functional cages” [17]. Perhaps the relationship between
“motor speed” and the level of stress among the examined
women has not been perceived, because the diagnostic
tests of the CNS Vital Signs battery did not require from
the respondents the application of complex behavioral
strategies. This hypothesis is even more probable because
the available literature concerning studies on rats indi-
cates that, basically, there exists a correlation between mo-
tor functions and stress [35].

CONCLUSIONS

The examined women in the peri- and post-menopausal
periods obtained the best results with respect to simple
attention whereas the worst results — reaction time.

The majority of women in the study experienced a high or
average intensity of stress at work. The largest number of
the examined women experienced stress at work related to
social contacts or the lack of rewards.

The results of cognitive functions and the intensity of
stress at work and factors which caused this stress did not
significantly differ among women in the analyzed peri- and
post-menopausal periods.

Cognitive functions of the examined women correlated
in different ways with the intensity of stress at work. In
the early peri-menopausal period, simple attention nega-
tively correlated with the intensity of stress at work and
factors which caused this stress. In the late peri-meno-
pausal period, psychomotor and processing speed of wom-
en positively correlated with stress. In the group of women
in the post-menopausal period, negative correlations were
observed between the majority of cognitive functions and
the intensity of stress at work, and the majority of factors
which caused this stress.
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