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Background. a mother’s health, her family relations and social-economic conditions are factors which determine the 
course of pregnancy, childbirth and puerperal period.
Objectives. the main aim of the study was analysis and evaluation of anxiety levels in particular trimesters of pregnancy with regard 
to selected environmental factors.
Material and methods. the study included 250 pregnant women with a median age of 29 (range 19–47 years) in the territory of West-
ern Poland. it was a prospective longitudinal study, and it was carried out in three stages. all three stages of the study were completed 
by 181 pregnant women. the study applied a diagnostic poll method – state-trait anxiety inventory (stai), as well as the authors’ 
questionnaire in the form of a family interview for those pregnant.
Results. a highly significant (p < 0.001) positive correlation between trait anxiety and the intensification of state anxiety during par-
ticular trimesters of pregnancy was noted. those women who did not receive family support during pregnancy declared worse housing 
conditions and a dire financial situation, as well as experiencing stress, but also suffered from state anxiety at a significantly higher level 
(p < 0.001) during all three trimesters of pregnancy.
Conclusions. lack of support from family resulted in experiencing very intense anxiety by the women researched in each trimester. 
financial issues and the housing situation, as well as stress factors, brought about an escalation of anxiety in pregnant women.
Key words: pregnancy, environment, anxiety, state-trait anxiety inventory (stai).
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Background 

for a woman, pregnancy is a period of multiple changes in 
their bio-psychosocial functioning, and every life event which 
brings about a massive change, either positive or negative, may 
cause stress [1–3]. a new situation results in an increase in to-
tally new emotions and needs, and pregnancy is not emotion-
ally indifferent even if it is expected and planned [4]. a woman 
whose financial situation is deficient experiences even more 
negative feelings [5]. incommunicative women who have prob-
lems in building relations with others and are incapable of ask-
ing for support are also prone to anxiety [6]. social support is 
believed to have a particular impact on the maintenance of hu-
man health. People with a family, who have many friends and 
enjoy better health cope better with difficult and stressful situ-
ations. social support is extremely important in the process of 
daily struggles with stress. its positive influence was also proven 
in fighting post-traumatic and work-related stress, mental crisis, 
as well as fighting addictions and somatic diseases. emotional 
support is also crucial during pregnancy and in childbirth [7]. 
the support received by a woman during pregnancy can signifi-
cantly help in preventing postpartum depression. the causes 

of puerperal depression are complex. the reasons can be bio-
logical, biochemical, psychological and social, and more often 
it is a result of all of the above variables [8]. usually, the fear 
experienced during pregnancy has its consequences during the 
postnatal period, influencing the quality of life of the mother 
and reducing the satisfaction of life. the comfort of life is linked 
to the social support received [9]. Psychosocial stress, to which 
pregnant women are exposed, poses a risk of increased suscep-
tibility to stress in the child in postnatal life. this is followed by 
an increased level of cortisol, which increases the intake of high-
calorie foods, leads to neurobiological adaptation and a com-
pulsive nature of overeating.

chronic tension causes an increase in the levels of “stress” 
hormones that penetrate the fetal bloodstream, causing ab-
normalities in the formulation of nutritional behavior. a conse-
quence is the risk of developing overweight and obesity in chil-
dren of mothers who have had chronic stress during pregnancy 
[10–13]. When anxiety occurs during the perinatal period, it 
may result in severe pregnancy or childbirth disorders or emo-
tional disturbances after giving birth [14]. unsolved emotional 
problems during this time may have a long-lasting negative in-
fluence on the family, the baby and the woman herself [15–17]. 
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reducing anxiety levels during pregnancy and childbirth in many 
cases undoubtedly contributes to a lesser number of pregnancy 
pathologies, and it also influences normality in childbirth, im-
proves the postnatal state of newborns and helps decrease 
the risk of the “baby blues” or postnatal depression [18–20]. 
anxiety is a natural part of our lives. it is induced by situational 
factors, most frequently connected with threat. these are not 
just real, existing threats, but also those that are expected or 
even imagined [21]. their intensity changes due to changes in 
the situation. [22]. a mother’s health, her physical and mental 
disposition, lifestyle, family relationships and social-economic 
conditions determine the course of pregnancy and childbirth 
[23]. irregularities in these spheres may predispose the mother 
to pathologies during pregnancy and childbirth. However, the 
area of difficulty which is remarkably gaining attention is the 
woman’s mental state related to the trimester of pregnancy 
[24]. a high level of anxiety during pregnancy may have a sig-
nificant impact on health and the development of the relation 
between a mother and her child. this also concerns the health 
of the family, both mental and physical. in particular, the need 
to accept the new situation, often necessitating the introduc-
tion of many significant changes in life, introduces women into 
a state which can contribute to the disclosure or worsening of 
pre-existing anxiety disorders.

Objectives

the main aim of the study was analysis and evaluation of 
anxiety levels in particular trimesters of pregnancy concerning 
selected environmental factors.

Material and methods

the study was conducted with the consent of the Bioethical 
commission of the Pomeranian medical university in szczecin 
(no kB-0012/150/12). the study included 181 women (median 
age 29, range 19–47 years) in their first trimester of pregnancy. 
all patients accomplished all three stages of the study (table 1).

Table 1. Characteristics of the examined group
Characteristics of the group n %
Age 19–28 years old 79 43.65

29–35 years old 83 45.86
36–44 years old 18 9.94
> 45 years old 1 0.55

marital status married 103 56.90
single 34 18.78
free status 12 6.62
concubinage 32 17.70

education higher education 85 46.97
bachelor’s degree 19 10.49
secondary education 50 27.63
vocational education 18 9.94
basic education 9 4.97

Professional 
activity

yes 139 76.80
no 37 20.44
during studies 5 2.76

the study was prospectively longitudinal and was conduct-
ed in three stages. During subsequent trimesters of pregnancy, 
those pregnant received questionnaires to fill in at an appoint-
ment, according to the current stage of their pregnancy. the 
criteria of inclusion into the study group were: being at least 
18 years old, presenting at an obstetric-gynecological surgery 

clinic during the first trimester of pregnancy (13th–15th week 
of pregnancy), during the second trimester (27th–29th week of 
pregnancy) and the third trimester (completed 37th week of 
pregnancy). for the study, we applied the use of a standardized 
research tool: the spielberger, Gorsucha and lushene state-trait 
anxiety inventory (stai), as well as the authors’ own question-
naire in the form of a family interview for those pregnant. the 
stai questionnaire includes two independent segments, each 
consisting of 20 statements (X-1, X-2) with 4 options to choose 
from: definitely not, probably no, probably yes, definitely yes. 
the level of anxiety is expressed by the number of points ob-
tained by summing up the points received in each response. 
Point values for each part of the questionnaire were from 20 to 
80 points. High point values mean higher levels of anxiety. the 
calculation is made using a key. each scale is an independent 
measurement tool and does not have one universal numerical 
measure. the first part of the stai (X-1) is a very sensitive tool 
which enables one to trace anxiety dynamics even at short time 
intervals, allowing one to examine anxiety as current emotional 
state. the second part of the stai (X-2) enables one to examine 
anxiety understood as a permanent personality trait. the family 
interview questionnaire for those pregnant is a self-composed 
tool made up of 18 questions concerning: socio-demographic 
issues, such as age, place of living, marital status and occupa-
tion, information about work and risks in the workplace, pre-
ferred forms of relaxation, financial and housing situation, type 
of support. the respondents completed the stai X-1 and stai 
X-2 questionnaires, along with our own family interview ques-
tionnaire, during the first trimester; the stai X-1 questionnaire 
during the second trimester; and the stai X-1 questionnaire 
with our own family interview questionnaire during the third 
trimester.

Statistical analysis

the obtained results were statistically analyzed with PQstat 
ver. 1.4.2.324 software. the following tests were applied: cor-
relations between the scales were analyzed with two-way tables 
and chi2 test; stai results, depending on groups in respect to 
the given answers, were compared with nonparametric tests: 
u mann–Whitney and kruskal–Wallis (in the case when those 
researched were divided into more than two groups); the rela-
tionship between anxiety scales was analyzed with the spear-
man rank correlation. the p-value < 0.05 was considered sig-
nificant.

Results

the obtained results included environmental and social 
variables of the examined group (table 2). most of the surveyed 
women indicated that they were exposed to stress factors dur-
ing pregnancy. they also declared financial issues as the main 
stress type. a majority of the examined group could count on 
the support of family and other people during pregnancy.

trait anxiety occurred at high levels in the first trimester of 
pregnancy in 54.7% of women, and in the third trimester, in 59.7% 
(table 3). a highly significant change was noted in state anxiety 
results in the subsequent trimesters, namely, a decrease in anxi-
ety levels during the second trimester in comparison with the first, 
and another increase during the last trimester (table 3, 4).

 a highly significant (p < 0.001) positive correlation between 
trait anxiety and the escalation of state anxiety in particular tri-
mesters of pregnancy in those researched was noted. Women 
who experienced trait anxiety were characterized by a greater 
intensity of state anxiety during all trimesters of pregnancy 
(table 5). 
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Table 2. Environmental-social variables of the study group
Variable Value of the variable  n  %
stress factors in 
pregnancy

yes 129 71.27
no 52 28.73

stress type problems at work 31 24.04
financial 54 41.86
housing conditions 22 17.05
death in the family 8 6.2
others 14 10.85

Housing conditions very good 73 40.33
good 90 49.72
without comforts 18 9.95

family support yes 156 86.19
no 25 13.81

support of others 
(multiple answers 
possible)

yes 157 86.75
no 24 13.25
acquaintances 100 63.69
neighbors 18 11.46
friends 90 57.32
others 5 3.18

financial situation very good 31 17.13
good 109 60.22
insufficient 41 22.65

 n – number of those researched.

Table 3. Trait anxiety levels (STAI X-2) and state anxiety levels 
(STAI X-1) in pregnant women during subsequent trimesters  
of pregnancy

Anxiety STAI X-2 
trait

STAI X-1 
state (I)

STAI X-1 
state (II)

STAI X-1 
state (III)

n % n % n % n %

High 43 238 99 54.7 83 46.4 108 59.7

medium 65 35.9 53 29.3 61 34.1 52 2.7

low 73 40.3 29 16.0 35 19.5 21 11.6

n – number of those researched.

Table 4. Descriptive statistics of state anxiety (STAI X-1)  
in particular trimesters of pregnancy

Anxiety SD Me Min– 
–max

Q1–Q3 chi2 p

stai X-1 
state (i)

6.5 ± 1.9 7.0 3–10 5–8 30.35 < 0.001

stai X-1 
state (ii)

6.2 ± 1.9 6.0 1–10 5–8

stai X-1 
state (iii)

6.7 ± 1.7 7.0 3–10 6–8

sD – mean and standard deviation; min – minimum value; max – maxi-
mum value; Q1 – lower quartile; Q3 – upper quartile; me – median; Pear-
son’s chi-square test; p – level of significance set for the statistics. 

Table 5. Correlation between trait anxiety and escalation  
of state anxiety during particular trimesters of pregnancy
Parameters n R t (n - 2) p
stai X-2 trait & stai 
X-1 state (i)

181 0.706 13.34 < 0.001

stai X-2 trait & stai 
X-1 state (ii)

181 0.640 11.09 < 0.001

stai X-2 trait & stai 
X-1 state (iii)

181 0.61 10.38 < 0.001

R – spearman’s rank correlation coefficient; t (n - 2) – stats test to check 
the significance of correlation coefficient R; p – level of significance set 
for the statistics; n – number of those researched.

Data analysis showed statistically significant differences  
(p < 0.001) in the occurrence of trait anxiety in those pregnant 
concerning stress factors during pregnancy. in those women 
who experienced stress during pregnancy, trait anxiety levels 
were significantly higher (p < 0.001) in all three trimesters than 
in those who did not face stress factors (table 6). 

statistically significant differences (p < 0.001) were ob-
served in the occurrence of trait anxiety in pregnant women 
depending on the family support received. Women who could 
not count on support from family during pregnancy experienced 
state anxiety statistically significantly more often (p < 0.001) in 
all three trimesters of pregnancy. analysis of the occurrence of 
trait anxiety and state anxiety with regard to support of family 
and other people is presented in table 7. 

Table 6. Analysis of the occurrence of trait anxiety and state anxiety in pregnant women during three trimesters of 
pregnancy with regard to stress factors during pregnancy

n SD Min–Max Q1– Q3 Me Z p
Stress factors
stai X-2 trait yes 129 5.6 ± 1.9 1–10 4–7 6.0 5.13 < 0.001

no 52 4.1 ± 1.9 1–9 3–5 4.0
stai X-1 state (i) yes 129 7.1 ± 1.7 3–10 6–8 7.0 4.44 < 0.001

no 52 5.8 ± 1.7 3–9 5–7 6.0
stai X-1 state (ii) yes 129 5.8 ± 1.8 1–10 6–8 7.0 4.96 < 0.001

no 52 5.4 ± 1.7 3–9 4–6 6.0
stai X-1 state (iii) yes 129 7.3 ± 1.5 3–10 7–8 8.0 5.38 < 0.001

no 52 5.9 ± 1.5 3–10 5–7 6.0

sD – mean and standard deviation; min – minimum value; max – maximum value; Q1 – lower quartile; Q3 – upper quartile; me – median; Z – u mann– 
–Whitney test; p – level of significance set for statistics; n – number of those researched.
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in women who declared worse housing conditions, both 
trait and state anxiety levels were significantly higher (p < 0.001) 
in all three trimesters of pregnancy (table 8). there are also sta-
tistically significant differences (p < 0.001) in the occurrence of 

trait anxiety in pregnant women with regard to their financial 
situation. Women suffering from financial difficulties had signifi-
cantly higher levels of state anxiety (p < 0.001) during all trimes-
ters of pregnancy.

Table 7. Analysis of the occurrence of trait anxiety and state anxiety in pregnant women during three trimesters of pregnancy  
with regard to support of family and other people

n SD Min–Max Q1–Q3 Me Z p
Family support
stai X-2 trait yes 156 4.5 ± 1.9 1–9 3–6 5.0 5.33 < 0.001

no 25 7.1 ± 1.8 3–10 6–8 7.0
stai X-1 state (i) yes 156 6.2 ± 1.7 3–10 5–7 6.0 5.31 < 0.001

no 25 8.3 ± 1.4 5–10 8–9 8.0
stai X-1 state (ii) yes 156 5.9 ± 1.7 1–10 5–7 6.0 5.10 < 0.001

no 25 7.9 ± 1.5 3–10 8–9 8.0
stai X-1 state (iii) yes 156 6.4 ± 1.6 3–10 5,5–8 7.0 4.52 < 0.001

no 25 8.2 ± 1.5 4–10 8–10 8.0
Support of other people
stai X-2 trait yes 157 4.9 ± 2.1 1–10 4–6 5.0 0.28 > 0.05

no 24 4.9 ± 2.1 1–9 3–6.5 5.0
stai X-1 state (i) yes 157 6.5 ± 1.8 3–10 6–8 7.0 0.13 > 0.05

no 24 6.4 ± 2.1 3–10 5–8 7.0
stai X-1 state (ii) yes 157 6.1 ± 1.8 1–10 5–7.5 6.0 -0.70 > 0.05

no 24 6.4 ± 2.0 3–9 5–8 6.0
stai X-1 state (iii) yes 157 6.6 ± 1.6 3–10 6–8 7.0 -0.92 > 0.05

no 24 6.9 ± 2.0 3–10 5.5–8.5 7.5

sD – mean and standard deviation; min – minimum value; max – maximum value; Q1 – lower quartile; Q3 – upper quartile; me – median; Z – u mann– 
–Whitney test; p – level of significance set for statistics; n – number of those researched.

Table 8. Analysis of the occurrence of trait anxiety and state anxiety in pregnant women during three trimesters of pregnancy  
with regard to housing conditions and financial situation

n SD Min–Max Q1–Q3 Me H p
Self-evaluation of housing conditions
stai X-2 trait very good 73 4.5 ± 2.0 1–9 3–6 5.0 10.66 < 0.01

good 90 4.9 ± 1.9 1–9 4–6 5.0
without comforts 18 6.3 ± 2.6 1 – 10 5–8 7.0

stai X-1 state (i)
very good 73 6.2 ± 1.7 3–10 5–7 6.0 13.04 < 0.01
good 90 6.4 ± 1.8 3–10 5–8 7.0
without comforts 18 7.9 ± 1.8 3–10 7–9 8.0

stai X-1 state (ii) very good 73 5.8 ± 1.8 1–9 4–7 6.0 14.93 < 0.001
good 90 6.1 ± 1.7 3–10 5–7 6.0
without comforts 18 7.6 ± 1.5 3–9 7–9 8.0

stai X-1 state (iii) very good 73 6.2 ± 1.6 3–10 5–7 6.0 20.48 < 0.001
good 90 6.8 ± 1.6 3–10 6–8 7.0
without comforts 18 8.0 ± 1.6 3–10 8–9 8.0

Self-evaluation of financial situation
stai X-2 trait very good 31 3.8 ± 2.2 1–9 2–6 4.0 23.87 < 0.001

good 109 4.7 ± 1.8 1–9 4–6 5.0
insufficient 41 6.1 ± 1.9 1–10 5–7 6.0

stai X-1 state (i) very good 31 5.9 ± 1.9 3–9 5–7 6.0 18.04 < 0.001
good 109 6.2 ± 1.7 3–10 5–7 6.0
insufficient 41 7.5 ± 1.7 3–10 7–9 8.0

stai X-1 state (ii) very good 31 5.3 ± 2.0 1–9 3–7 5.0 20.01 < 0.001
good 109 6.0 ± 1.7 3–10 5–7 6.0
insufficient 41 7.2 ± 1.5 3–9 6–8,5 8.0

stai X-1 state (iii) very good 31 5.6 ± 1.6 3–9 4–7 6.0 27.95 < 0.001
good 109 6.6 ± 1.5 3–10 6–8 7.0
insufficient 41 7.7 ± 1.7 3–10 7–9 8.0

sD – mean and standard deviation; min – minimum value; max – maximum value; Q1 – lower quartile; Q3 – upper quartile; me – median; H – kruskal– 
–Wallis test; p – level of significance set for statistics; n – number of those researched; % – percent.
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were deprived of such support. apart from the support of family 
offered to pregnant women, the help of other people (neigh-
bors, friends) might seem to be of importance. thise original 
research, however, did not verify such differences. according to 
studies by Bowen and muhajarine, social support best protect-
ed women against anxiety and depression in the third trimester 
of pregnancy, as well as against depression in the second and 
third trimester [40, 41]. in our study, we analyzed the impact 
of stress factors during pregnancy, such as problems at work, 
financial issues, poor living conditions and death in the fam-
ily, related to anxiety levels in women. in the part of the group 
exposed to these factors, the “anxiety understood as current 
emotional state” level was approximately 5.67 sten, and this 
was significantly higher than in women who were not expose to 
unfavorable factors. the authors observed the same differences 
in the levels of “anxiety understood as a permanent personality 
trait” during every trimester of pregnancy. Wiktor et al. pub-
lished similar results, and their study showed increased levels 
of “anxiety understood as current emotional state” in the group 
of women who experienced a death in the family recently, me-
dium level of “anxiety understood as current emotional state” 
in these women was 7.12 sten points [42]. High anxiety levels 
during pregnancy and before childbirth are detrimental to both 
the pregnant woman’s health and her child. early diagnosis of 
determinants responsible for the emergence of anxiety in preg-
nancy, especially in high-risk group women, enables Primary 
Health care (PHc) professionals to take prophylactic or, more 
likely, therapeutic actions. a standard for the care of women 
is taking preventive care of all women, identifying risk factors 
and assessing the severity of anxiety and depression. a family 
midwife is obliged to take care of a pregnant woman and her 
family by monitoring pregnancy and fetal growth, as well as by 
providing health education. in the implementation of the health 
care services, the position of the midwife is to cooperate with 
the PHc doctor, gynecologist, PHc nurse and representatives of 
health organizations and institutions. Psycho-prophylactic ac-
tions must be directed at the needs of pregnant women who 
were individually diagnosed as being adversely influenced by 
their home and work environment. 

Limitations of the study

a limitation of our study is the absence of an assessment of 
the severity of anxiety as a characteristic and condition up to 
3 months after childbirth. this would allow for assessing what 
other factors related to the care of newborns and infants affect 
the sensation of anxiety, however, this was not the aim of our 
study. our goal was to analyze and evaluate anxiety levels in 
particular trimesters of pregnancy with regard to selected envi-
ronmental factors.

Conclusions

lack of support of family resulted in experiencing very in-
tense anxiety by the researched women in each trimester. fi-
nancial issues and housing situation, as well as stress factors, 
brought about an escalation of anxiety in pregnant women.

Discussion

mental health, including a pregnant woman’s emotional 
state, does not remain irrelevant for the development of the 
fetus, the course of labor or a mother’s adaptation during the 
postnatal period [2, 25, 26]. in women who showed high lev-
els of stress and anxiety, we observed higher indicators of self-
-induced miscarriages, premature childbirths, developmental 
disorders of the fetus and postpartum psychosis [27–32]. this 
longitudinal analysis of original research concerning the occur-
rence of anxiety, conducted in the first, second and third tri-
mester of pregnancy, allows for a broader understanding of the 
impact of environmental factors on pregnancy and a woman’s 
mental state. the study on anxiety and depression in pregnant 
women revealed that the rate of occurrence of anxiety in partic-
ular pregnancy trimesters exceeded 30% [33]. studies indicate 
a varying severity of stress levels depending on the trimester of 
pregnancy. in the first trimester, high levels of anxiety occurred 
in 54.7% of the participants, in the second – in 46.37%, while in 
the third one – in 59.67% [33–36].

in this study, high levels of anxiety in the first trimester 
were noted in 21.6% of those researched, and in the second 
one – in 16.6% [33]. studies on psychological aspects of preg-
nancy show that the intensity of anxiety is not similar through 
the entire pregnancy [24]. it has been proven that the intensity 
is relatively high during the first and the third trimesters, while 
it gets remarkably lower in the second trimester. it has been 
noted that pregnant women with high levels of trait anxiety 
were also characterized by a higher intensity of state anxiety in 
all trimesters of pregnancy. stress factors should be identified 
before pregnancy to take interdisciplinary action and exclude 
harmful elements from the woman’s and the family’s environ-
ment. Differences were analyzed in the occurrence of anxiety in 
relation to the financial and housing situations declared by the 
respondents. statistically significant differences in all trimesters 
of pregnancy were reported in the study, noting an increase of 
anxiety levels in groups worse off and those with worse housing 
conditions. similar results were obtained by morylowska-topol-
ska in a study among women who assessed both their financial 
and housing situation as average or bad, reaching the highest 
levels of anxiety according to HaDs in all three trimesters [33]. 
However, those pregnant who assessed the above-mentioned 
situations as very good presented the lowest HaDs results, 
which may suggest that subjective evaluation of both the finan-
cial and housing situation has a greater impact on the emer-
gence of anxiety [33]. studies by Giardinelli et al. also confirm 
that the higher the social-economic status, the lower the risk 
of the occurrence of anxiety and depression symptoms during 
pregnancy [37]. it was noted that the risk of pregnancy compli-
cations in a population of women may reach about 46%, and in 
women who did not receive such support, it was as high as 91% 
[38]. studies by many authors confirm that pregnant women 
lacking the support of their partner or other close individuals 
show high levels of prenatal anxiety and depression [39]. this 
original research on the type of given support revealed that 
women who declared they received help from the closest family 
were characterized with significantly lower levels of both trait 
and state anxiety in all trimesters of pregnancy than those who 
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