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Abstract
Objectives: The main purpose of the study was to investigate the association between sex and the level of information stress, as mediated by affective 
temperaments. Material and Methods: The sample consisted of 231 healthy Caucasian adults (150 women and 81 men) recruited from a general 
population. The participants’ age ranged 18–56 years (M±SD = 25.07±6.36). Affective temperaments were assessed using the Temperament Evalua-
tion of Memphis, Pisa, Paris and San Diego Auto-questionnaire (TEMPS-A). To assess the level of information stress, the Information Stress Question-
naire (ISQ) was used. Results: Information stress displayed low to medium positive correlations with depressive, cyclothymic, irritable and anxious 
temperaments, and a negative correlation with the hyperthymic temperament. The female group was characterized with significantly higher age, 
information stress, and anxious temperament values, and with a significantly lower irritable temperament value, when compared to males. Cyclothy-
mic temperament, anxious temperament and hyperthymic temperament were found to be significant predictors of information stress. The mediation 
analysis showed a significant direct effect of sex on information stress. The anxious temperament was a significant mediator of the relationship be-
tween sex and information stress. Conclusions: The results showed the relationship between sex and information stress, including the role of anxious 
temperament as a mediator. Int J Occup Med Environ Health. 2019;32(5):635 – 44
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INTRODUCTION
The contemporary world is characterized by the global 
flow of a great deal of information. This phenomenon is 
also referred to as information overload or cognitive over-
load syndrome, which is related not only to the amount of 
information and the available processing time, but also to 
the characteristics of information, such as novelty, com-
plexity and uncertainty [1].
Information stress (abbreviated as info stress) is a form of 
psychological stress in which the stressor is an excess of 
information, such as information overload [2]. It occurs 
when an individual experiences a surge of information, 
i.e., when the amount of signals in the environment exceeds 

the capabilities of reception and processing [3]. When in-
dividuals are exposed to more information than they can 
effectively use, the information overload may cause stress, 
frustration and dissatisfaction [4]. It is worth emphasizing 
that many researchers point to stress as a consequence of 
information overload for which one’s coping strategies 
are ineffective [5–7]. Information overload can also cause 
information anxiety resulting from the inability to access, 
understand, or make use of necessary information [1,8,9]. 
Haase et al. [10] suggested that the capacity for tolerat-
ing information overload might be partially related to 
the strength of excitation and mobility as temperamental 
traits based on Pavlov’s typology of central nervous system 
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rience stress and negative affect [21]. Furthermore, this 
suggests that affective temperaments positively correlated 
with neuroticism, emotional reactivity and perseveration 
may also impact on how people perceive and experience 
stress.
As Rihmer et al. [22] have found, depressive, cyclothymic 
and anxious temperaments are more frequent in women, 
whereas hyperthymic and irritable temperaments predom-
inate among men. Other authors have confirmed these 
results [17,19].
Experiences, skills and age have been indicated among the 
personal factors that contribute to information overload 
and its consequences, unlike sex or personality traits [1]. 
Nevertheless, some premises can predict the role of sex 
and affective temperaments in information stress. For ex-
ample, Lungu et al. [23] showed that women were more 
sensitive to negative emotional images than men. Al-
lan et al. [24] demonstrated higher levels of self-reported 
anxiety sensitivity in women than in men, while Botte-
si et al. [25] showed higher levels of worry and intolerance 
of uncertainty in women, compared to men. In turn, Bale 
and Epperson [26] suggested that women might show an 
increased risk of affective disorders, including depression 
and anxiety, in adolescence and throughout adulthood.
The information stress resulting from the overproduction 
of data is mediated, as are other kinds of stress, by tem-
peramental features. Four areas of temperamental ties to 
stress have been identified so far, i.e., the way the stressors 
are registered, the emotional and physiological experi-
ence of stress, the type and intensity of coping procedures 
employed, and, finally, the costs of a stressful situation 
(e.g., for health) [11,20]. Affective temperaments are ge-
netically conditioned styles of emotional reaction, which 
may be the predisposing factor in the occurrence of infor-
mation stress, and may play a significant role as a media-
tor between sex and information stress. As noted, women 
exhibit a higher level of depressive, cyclothymic, irritable 
and anxious temperaments as individual predictors of the 

properties. Furthermore, Ledzińska and Postek [11] sug-
gested a moderate correlation between information stress 
experience and a lower stimulation processing capacity 
which is temperamentally determined.
Important factors regulating human reactions to stress, 
such as depression and anxiety, may serve affective tem-
peraments. Affective temperament types (depressive, 
cyclothymic, hyperthymic, irritable, and anxious) are 
trait-related manifestations that play a fundamental role 
in the predisposition to affective disorders and affective 
psychoses [12,13]. Kawamura et al. [14] showed that af-
fective temperaments exhibit good long-term stability 
and might be considered stable traits. It is important that 
affective temperaments encompass healthy personality 
traits [15] and have both universal and culturally specific 
characteristics, as Vázquez et al. [16] proposed. Studies 
confirm the similarity between the concept of affective 
temperaments and other models of personality, includ-
ing normally functioning personality (temperament). For 
example, Blöink et al. [17] showed positive correlations 
between neuroticism, as measured by the NEO-Five Fac-
tor Inventory, and all the affective temperaments except 
hyperthymic. In turn, Kwapil et al. [18] showed that 5 fac-
tor personality model traits accounted for 38% (irritable 
temperament) to 49% (hyperthymic temperament) of the 
total variance in affective temperaments. Also, Oniszczen-
ko et al. [19] demonstrated that 2 temperamental traits, 
emotional reactivity and perseveration, positively corre-
lated with anxious, cyclothymic, depressive and irritable 
temperaments, predicting 2% (irritable temperament) to 
24% (anxious temperaments) of the variance in affective 
temperaments.
Emotional reactivity and perseveration are the traits con-
ducive to intense emotional response and prolonged emo-
tional arousal, respectively [20]. All these personality fac-
tors are believed to be associated with different aspects of 
the stress response. For example, people with higher levels 
of neuroticism are more likely to feel anxious, and expe-
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ents and, in the case of working students, their co-workers. 
The inclusion criteria were age ≥ 18 years and an absence 
of self-reported mental problems.
The study was anonymous, and participation was volun-
tary. All the self-report questionnaires were administered 
in a standard manner. Informed consent was obtained 
from all the participants before they were included in the 
study, and they did not receive any compensation. The re-
search project was approved by the local Research Ethics 
Commission at the Faculty of Psychology, University of 
Warsaw.

Measurements
Affective temperaments were assessed using the Polish ver-
sion of the Temperament Evaluation of Memphis, Pisa, Par-
is, and San Diego Auto-Questionnaire (TEMPS-A) [28,29].  
It was a self-reported instrument comprising 110 items  
(109 for men) with a yes/no response format. It was com-
posed of 5 scales (the values of Cronbach’s α for the Pol-
ish version are given in parentheses): depressive (0.70), 
cyclothymic (0.77), hyperthymic (0.75), irritable (0.76) 
and anxious (0.83). For each answer, a “yes” response was 
scored as 1, and a “no” response as 0. These scores were 
added and divided by the number of items belonging to 
each affective temperament scale (21 for each of the first 
4 categories of temperaments and 26 for the last category, 
i.e., anxious temperament).
To assess the level of information stress, the Information 
Stress Questionnaire (ISQ) developed by Ledzińska [30] 
was used. The ISQ is a diagnostic instrument of a discom-
fort experienced by an individual as a result of a meta-
cognitive observation of not being able to deal with infor-
mation overload at every stage of information processing. 
The ISQ was a self-report measure consisting of 45 items 
directly related to information stress, with a 4-point Likert 
scale (1–4). Higher scores indicated greater information 
stress intensity. Two examples of the items are “The ex-
cess of information in my environment causes me to have 

intensity of stress experience, compared to men, so they 
may be more likely to experience information stress.
The main purpose of the study was to investigate the asso-
ciation between sex and the level of information stress, as 
mediated by affective temperaments. Taking into account 
the fact that women are more sensitive to anxiety stimuli 
and show a higher level of affective temperament, com-
pared to men [17,19,22], the authors hypothesized that sex 
might affect the level of information stress directly and in-
directly, through the mediation of the affective tempera-
ments. The authors expected that anxious temperament 
would play a crucial role in the mediation between sex and 
the level of information stress, and they assumed that in-
dividuals with high rates of anxious temperament would 
experience more stress and react strongly emotionally to 
stressors due to their uncontrollable worrying, hypervigi-
lance, tension, and irritability [27].
The authors expect their study to expand knowledge about 
the importance of affective temperaments in response to 
information stress in both women and men, in the non-
clinical population. To the best of their knowledge, this 
is the first attempt to relate affective temperaments and 
stress info, taking into account differences in affective 
temperaments between women and men.

MATERIAL AND METHODS
Participants
The sample consisted of 231 healthy Caucasian adults 
(150 women and 81 men) recruited from a general 
population. The participants’ ages ranged 18–56 years 
(M±SD = 25.07±6.36). In terms of the educational level, 
132 participants had post-secondary education, 94 par-
ticipants had secondary education, and 2 participants had 
primary education (3 participants did not provide any in-
formation about their education). The study was part of 
a larger research project on personality. The participants 
were recruited directly by the psychologists, who contacted 
students of various faculties, their colleagues, friends, par-
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RESULTS
The skewness and kurtosis analysis showed that all the 
variables were distributed normally, except age. Skewness 
varied from –0.14 (hyperthymic temperament) to 0.93 (ir-
ritable temperament), while kurtosis ranged from –0.60 
(hyperthymic temperament) to 0.38 (irritable tempera-
ment). Skewness for age was 2.55, and kurtosis was 7.50.
Table 1 provides the descriptive statistics of the male and 
female groups, and the differences in the studied variables 
between the groups. The female group was characterized 
with significantly higher age, information stress and anx-
ious temperament values, and with a significantly lower ir-
ritable temperament value, compared to the male group. 
However, no significant differences between these groups 
were noted in the depressive, cyclothymic, and hyperthy-
mic temperaments.
Table 2 presents the Pearson’s r correlation coefficients 
between the age, information stress, and affective tem-
perament traits. The results show that the correlations 
between all the variables studied were low to high (an ab-

problems with focusing attention” and “Sometimes, I feel 
so overloaded by information that I am unable to remind 
myself of the important events of the day.” The ISQ had 
a Cronbach’s α value of 0.96.

Statistical analysis
Statistical analysis was performed using IBM SPSS Sta-
tistics 24 [31]. Data normality was checked based on the 
skewness and kurtosis values, following the application 
of the criteria specified by Tabachnick and Fidell [32]. 
Since the compared groups were not equinumerous, the 
Mann-Whitney U test for independent samples was used 
for comparing the male and female groups. The relation-
ships between the variables were examined with Pearson 
product-moment coefficients. A hierarchical multiple 
regression analysis was used to estimate the effect of sex 
and affective temperaments as predictors of info stress 
ratings. The mediation analyses were conducted following 
Baron and Kenny’s [33] approach, using the Sobel test for 
mediation.

Table 1. Descriptive statistics and gender differences for age, information stress and the Temperament Evaluation of Memphis, Pisa, 
Paris and San Diego Auto-Questionnaire Scales [29] in the whole sample (N = 231) in the study conducted in 2017–2018 in Warsaw

Variable

Participants
(N = 231)
(M±SD) Z Cohen’s d

females
(N = 150)

males
(N = 81)

Age 25.46±6.34 24.36±6.42 –2.93** 0.17
Information stress 100.49±14.30 94.85±17.72 –2.40* 0.35
Temperament Evaluation of Memphis, Pisa, Paris  

and San Diego Auto-Questionnaire scale
depressive 0.40±0.17 0.35±0.14 –1.85 0.32
cyclothymic 0.39±0.19 0.37±0.20 –0.55 0.05
hyperthymic 0.48±0.20 0.49±0.20 –0.37 –0.05
irritable 0.21±0.17 0.27±0.20 –2.57** –0.32
anxious 0.37±0.22 0.27±0.18 –3.58*** 0.50

Z-value for the Mann-Whitney U test.
* p < 0.05; ** p < 0.01; *** p < 0.001.
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(β = –0.21, p < 0.01) were found to be significant predic-
tors of information stress. Table 3 summarizes the results.
The standardized β coefficient indicates that the higher 
the level of cyclothymic and anxious temperament, the 
higher the information stress, while the higher the hyper-
thymic temperament, the lower the information stress. 
However, cyclothymic and hyperthymic temperaments did 
not significantly differentiate between men and women, so 
they were excluded from the mediation analysis.
The mediation model was used to explore whether sex, 
directly or indirectly (through the anxious temperament), 
affected information stress in the whole sample. The re-
sult (Figure 1) showed a significant, direct effect of sex 
on information stress (β = –0.17, p < 0.001). The anxious 
temperament was a significant partial mediator of the re-

solute value of r of 0.1 was classified as low, 0.3 as medium, 
and 0.5 as high) [34].
As Table 2 shows, information stress displayed low to me-
dium positive correlations with depressive, cyclothymic, 
irritable and anxious temperaments, and a negative cor-
relation with hyperthymic temperament. Medium to high 
positive correlations between depressive, cyclothymic, 
irritable and anxious temperaments were demonstrated. 
Low to high negative correlations between hyperthymic 
temperament and other affective temperaments were also 
observed. The participants’ age displayed low negative 
correlations with cyclothymic and irritable temperaments. 
No correlations between age and the other variables were 
observed.
To determine the extent to which sex and affective tem-
peraments could be viewed as predictors of information 
stress, a hierarchical multiple regression analysis was con-
ducted. Sex was entered in Step 1 of the hierarchical mul-
tiple regression analysis, explaining 2% of the information 
stress variance in the whole sample. When 5 affective tem-
peraments were added in Step 2, the percentage of vari-
ance accounted for increased to 19%, F(5, 224) = 10.33, 
p < 0.001. Based on the regression coefficients, cyclothy-
mic temperament (β = 0.28, p < 0.001), anxious tempera-
ment (β = 0.25, p < 0.01) and hyperthymic temperament 

Table 2. Pearson’s r correlations between age, information stress and Temperament Evaluation of Memphis, Pisa, Paris and San Diego 
Auto-Questionnaire scales [29] in the whole sample (N = 231) in the study conducted in 2017–2018 in Warsaw

Variable
Pearson’s r correlations

2 3 4 5 6 7

1. Age –0.07 –0.08 –0.26*** 0.06 –0.13* –0.08
2. Information stress 0.29*** 0.34*** –0.28*** 0.13* 0.36***
3. Depressive 0.53*** –0.58*** 0.34*** 0.68***
4. Cyclothymic –0.25*** 0.59*** 0.52***
5. Hyperthymic –0.11 –0.35***
6. Irritable 0.42***
7. Anxious 1

* p < 0.05; *** p < 0.001.

Sex Info stress
–0.17*** (–0.09 n.s.)

Anxious temperament

–0.24*** 0.36***

In parentheses, the effect of sex on information stress  
upon the mediator included into the model.

Figure 1. Relationship between sex and information stress,  
as mediated by the anxious temperament, in the whole sample 
in the study conducted in 2017–2018 in Warsaw



O R I G I N A L  P A P E R         W. ONISZCZENKO AND M. LEDZIŃSKA

IJOMEH 2019;32(5)640

to a statistically significant degree, in the experience of 
women than men. This result was already obtained in 
earlier studies on information stress [30], and it may illus-
trate a more general relationship between sex and anxiety 
under psychological stress. Using transactional theory of 
stress and coping [35], information overload may serve as 
one of the greatest stressors that can cause information 
anxiety resulting from the inability to process informa-
tion [8]. Marques et al. [36] conducted a review based on 
animal models, suggesting that women were more suscep-
tible to stress, compared to men, due to neurophysiologi-
cal mechanisms functioning (e.g., adult hippocampal neu-
rogenesis), as well as gonadal hormones and their fluctua-
tions. In turn, in their studies in mice, Pfau et al. [37] paid 
attention to the importance of genetic factors in women-
men stress reactions. According to the authors, women en-
gage different molecular processes in brain structures in 
response to stress than men do, which leads to differences 
between the sexes in susceptibility to stress.
Biological factors are not the only ones that explain the 
differences between women and men in terms of stress 
reactivity. Dedovic et al. [38] hypothesized an important 
role of gender socialization in human adults’ stress reac-

lationship between sex and information stress (Sobel test 
values: Z = –3.14, p < 0.001).
The higher the anxious temperament level in women, the 
higher the information stress in that group, while the low-
er the anxious temperament level in men, the lower the 
information stress in that group.

DISCUSSION
This study aimed to understand the relationships between 
sex and the level of information stress, as mediated by af-
fective temperaments. The authors hypothesized that sex 
might affect the level of information stress directly and in-
directly, through the mediation of affective temperaments. 
The authors further expected that anxious temperament 
would be a significant mediator between sex and the level 
of information stress.
The results showed that sex might directly affect infor-
mation stress, but that effect tended to be weak. At the 
same time, women showed significantly higher anxious 
temperament levels, and significantly higher information 
stress, compared to men, suggesting that they were more 
involved in negative emotional reactions to information 
overload. Information stress turned out to be stronger, 

Table 3. Hierarchical multiple regression analysis of sex and affective temperaments as predictors of information stress  
in the whole sample (N = 231) in the study conducted in 2017–2018 in Warsaw

Variable B SE B β R2 ΔR2 Semi-partial 
correlations

Step 1 0.02
sex –5.63 2.15 –0.17** –0.17

Step 2 0.19 0.18***
sex –3.34 2.11 –0.10 –0.09
depressive –11.82 9.24 –0.12 –0.08
cyclothymic 22.49 6.75 0.28*** 0.20
hyperthymic –16.15 5.68 –0.21** –0.17
irritable –8.47 6.76 –0.10 –0.07
anxious 18.77 6.67 0.25** 0.17

** p < 0.01; *** p < 0.001.
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tions with a negative sign are an additional burden on 
the cognitive system, weakening its functioning in every 
situation, and more strongly under information stimula-
tion conditions [42].
The hierarchical multiple regression analysis demon-
strated that sex explained only about 2% of the informa-
tion stress variance (Table 3). When 5 affective tempera-
ments were added into the hierarchical multiple regres-
sion analysis, the percentage of the variance accounted 
for increased to 19%, indicating their significant role in 
the regulation of responses to information stress. Based 
on the regression coefficients, only 3 variables were 
found to be significant predictors of information stress 
assessment: cyclothymic, hyperthymic and anxious tem-
peraments. However, cyclothymic and hyperthymic tem-
peraments do not differentiate between men and women 
(Table 1), so they were excluded from further analysis. 
Standardized β coefficients indicate that the higher the 
level of anxious temperament, the higher the level of 
information stress. The mediation analysis (Figure 1) 
showed that anxious temperament might serve as a sig-
nificant mediator between sex and the level of informa-
tion stress.
Interpretation of these results must take into account 
several potential limitations of the study. This research 
was cross-sectional in nature, which limits the possibility 
of drawing conclusions about the causal links between 
sex, affective temperaments and information stress. Sex 
or gender differences may play a significant role in in-
formation stress, but further longitudinal studies are 
needed to identify its impact. The estimates of the vari-
ables were made using self-report measures, which are 
highly susceptible to a number of biases. No cognitive 
abilities or the occurrence of affective disorders were 
controlled.
Despite these limitations, the study highlighted the re-
lationship between sex and information stress, including 
the role of anxious affective temperament as a mediator. 

tivity. According to the authors, early gender socializa-
tion and social learning are the key to understand dif-
ferences in stress responsivity between men and women. 
A more restrictive way of raising girls, compared to 
boys, may weaken their sense of control and increase 
their sense of dependence on others. Mazure and Ma-
ciejewski [39] suggested that women might rate higher 
on 2 cognitive styles defined as “concern about disap-
proval” and “need for control” than men, so they might 
be at a greater risk of affective disorders than men due 
to these cognitive styles, both in the absence and in the 
presence of stressful life events. In general, women ex-
perienced significantly greater emotional reactivity than 
men [40] and achieved higher scores on the affective 
temperaments scales, with the exception of hyperthymic 
(more “adaptive”) temperament which was higher in 
men than women [17,19].
The identification of the negative emotions dominat-
ing in other than hyperthymic, i.e., depressive, cyclo-
thymic, irritable and anxious affective temperaments, 
may help explain these results. The constant inflow of 
information requires constant selection and ongoing 
data processing. The work of the mind involves work-
ing memory, i.e., attention and short-term memory. 
The basic psychological mechanism explaining behav-
ior in the information-rich environment remains atten-
tion control [41]. Its exercise by an individual is one of 
the so-called executive functions. This is facilitated by 
the presence of 3 inhibitory functions that remove un-
necessary information from the analysis field in a given 
situation, blocking the flow of data incompatible with 
the task being performed and suppressing activities that 
are not adapted to the problem being solved. Negative 
emotions, especially anxiety, weaken inhibitory func-
tions, leading to a gradual increase in mental overload 
by the accumulation of data. They also induce thinking 
about the concern for success (intrusive), and attempts 
to eliminate them reduce operational memory. Emo-
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CONCLUSIONS
The female group was characterized with a significantly high-
er age, information stress, and anxious temperament values, 
and with a significantly lower irritable temperament value, 
compared to men. Cyclothymic temperament, anxious tem-
perament and hyperthymic temperament were found to be 
significant predictors of information stress. The mediation 
analysis showed a significant direct effect of sex on informa-
tion stress. The anxious temperament was a significant medi-
ator of the relationship between sex and information stress.
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