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Aim To assess whether imminent amniocentesis is asso-
ciated with the perception of increased stress and state 
anxiety in women and their partners and whether greater 
partner’s involvement during pregnancy alleviates wom-
en’s stress and anxiety.

Methods Two hundred twenty women awaiting amnio-
centesis and 90 male partners participated in the study. 
The State-Trait Anxiety Inventory, Perceived Stress Scale, 
and Partner’s Involvement in Pregnancy Scale were admin-
istered. Statistical analysis was performed using t test, one 
way ANOVA, and Pearson correlation test.

Results Imminent amniocentesis caused increased stress 
(17.6 ± 6.8; t = 7.32, P < 0.001) and anxiety (42.0 ± 11.9; 
t = 8.51, P < 0.001) in pregnant women, but not their 
partners (stress: 14.3 ± 6.1; t = 0.17, P = 0.862; anxiety: 
36.4 ± 10.40; t = 0.66, P = 0.510). Stress was even more pro-
nounced in women who experienced another stressor, like 
unplanned pregnancy, prenatal-related nausea and vom-
iting, or chromosomal aberration in a previous pregnan-
cy. Significant negative correlation was found for women’s 
stress and their perception of their partner’s involvement 
during pregnancy (r = -0.23; P = 0.001); the same was not 
found for women’s anxiety.

Conclusion Greater partner’s involvement during preg-
nancy could diminish women’s stress, but elevated state 
anxiety just before amniocentesis could not be alleviated 
in the same way. Thus, health care professionals must pay 
greater attention to the psychological status of women 
undergoing amniocentesis to help them better cope with 
the situation.
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Invasive diagnostic techniques, such as chorionic villi sam-
pling or amniocentesis, are offered in situations where 
there is a high risk for aneuploidy. Anxiety regarding am-
niocentesis has been well researched, and higher anxiety 
levels are observed in women undergoing amniocente-
sis than in those who do not undergo this procedure (1-
4). Women’s anxiety is influenced both by the procedure 
and by the perceived likelihood of an abnormal result (5). 
However, psychological and social aspects of women’s life 
may also contribute to the level of anxiety. Social, particu-
larly partner’s, support is unique in its ability to contribute 
to both better and worse prenatal adjustment. Pregnant 
women who perceived to receive more effective support 
from their partner experienced less anxiety, both concur-
rently and prospectively (6). However, husband’s support 
was found to be more effective in low-risk than in high-
risk pregnancies (7). A perceived lack of husband’s support 
could be related to his low awareness of the stressfulness 
of the situation and low involvement in it (7).

In contrast to women’s psychological response to am-
niocentesis, little is known about their partner’s reaction 
to the same situation. Moreover, the concomitant effect 
of partner’s involvement during pregnancy on women’s 
stress and anxiety just before amniocentesis has never 
been reported. Thus, the aim of the present study was to 
assess whether awaiting amniocentesis is associated with 
an elevated perception of stress and state anxiety in both 
women and their partners, and to explore the concomitant 
effects of the partner’s involvement during pregnancy on 
women’s stress and anxiety. We hypothesized that immi-
nent amniocentesis was anxiogenic for both women and 
their partners, and that women whose partners were more 
involved in pregnancy were less stressed and anxious.

ParTiciPanTs anD MeThODs

Participants

The study was conducted from November 1, 2007, to Oc-
tober 30, 2009, at the Department of Obstetrics and Gyne-
cology, Clinical Hospital Center Rijeka, Croatia. Seven hun-
dred and eighty women underwent amniocentesis. The 
psychologist was present at 253 (32.4%) of these interven-
tions. Out of 253 invited couples, 220 women (87%) and 
90 (36%) male partners agreed to participate. All partici-
pants provided written informed consent and the proto-
col was approved by the institutional ethics committee. 

The mean age (±standard deviation) of the women was 
36.3 ± 4.4 (range, 19-47) years and of their partners 

37.3 ± 5.4 (range, 26-52) years. The mean gestational age at 
the time when participants completed the questionnaires 
was 17.0 ± 1.3 weeks. The mean time women spent with 
theirs partners was 6.9 ± 5.3 (range, 0.2-22) years.

Procedure

Participants were approached by a researcher when they 
first came to the clinic for their amniocentesis appointment. 
The aim of the study was explained to participants and they 
gave informed consent. After this, they completed the Gen-
eral Information Questionnaire, Perceived Stress Scale (PSS), 
State Anxiety Scale, and Partner’s Involvement in Pregnancy 
Scale (PIPS). Men who accompanied their partners were also 
asked to complete the forms. Women stayed in hospital and 
the amniocentesis was performed the next morning.

Measures

The Perceived Stress Scale. The PSS is the most widely used 
tool to measure the global perception of stress in relation 
to various psychological responses and health-related out-
comes (8). This scale measures the extent to which the 
subjects experience their lives as uncontrollable, unpre-
dictable, and overburdening, which are the crucial compo-
nents of experiencing stress (9). In this study, the PSS was 
used to measure the perception of stress during the week 
preceding the amniocentesis. It contains 10 items on a 5-
point Likert scale, ranging from 0 (never) to 4 (very often). 
The total scores range from 0 to 40, with a higher score 
indicating a greater perception of stress. The internal con-
sistency of PSS in this study was α = 0.82 for women and 
α = 0.77 for men.

State-Trait Anxiety Inventory. The State-Trait Anxiety Inven-
tory consists of two anxiety scales (10). Only the State Anxi-
ety Scale was used in this study. The State Anxiety Scale is, 
among others, a sensitive indicator of the anxiety people 
experience during inevitable real-life stressors. It contains 
20 statements assessing how a person feels right now. 
Items are scored on a 5-point Likert scale ranging from 1 
(not at all) to 4 (very). The total scores range from 20 to 80, 
with higher scores indicating greater anxiety. The internal 
consistency of anxiety scores in our data set was α = 0.94 
for women and α = 0.92 for men.

Partner’s Involvement in Pregnancy Scale. The PIPS was de-
signed specifically for the purpose of this study. It contains 
20 items that measure the degree of partner’s support, at-
tention, and involvement in making decisions regarding 
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pregnancy. The scale has two parallel forms: one for wom-
en and one for men. The first measures women’s percep-
tion of their partner’s involvement and the second scale 
measures men’s perception of their own involvement in 
pregnancy. Items are scored on a 5-point Likert scale rang-
ing from 1 (not at all) to 5 (very much). The factor structure 
and reliability of the newly designed scale were verified in 
a pilot study in 210 pregnant women and their partners. 
An exploratory factor analysis with oblimin rotation was 
conducted on data for women and men separately. Cattell 
scree test suggested extraction of two factors. Two factors 
explained 38.3% of the variance in the PIPS score for wom-
en and 31.6% of the variance in the PIPS score for men. 
Cronbach α coefficient was 0.86 (women) and 0.83 (men) 
for the first factor and 0.80 (women) and 0.77 (men) for the 
second factor. Correlation between two factors was almost 
zero (r = -0.03), indicating that these two dimensions are 
independent. The first factor contains 15 items describing 
support, attention, and involvement in making decisions 
on pregnancy. Examples of items from this factor are the 
following: “My partner supports me from the beginning of 
the pregnancy;” “My partner talks to me about my feelings 
about the pregnancy;” “My partner is involved in all deci-
sions about the pregnancy.” This factor was named Sup-
port. Factor scores range from 15 to 75, with higher scores 
indicating greater perception of support. The second fac-
tor contains 5 items which describe distancing from the 
pregnant women and decisions about the pregnancy. Ex-
amples of items from this factor are the following: “My part-
ner isn’t familiar with the development of my pregnancy;” 
“My partner shows no interest in going through the preg-
nancy course with me.” This factor was named Distance. 
Scores range from 5 to 25, with higher scores indicating 
greater distance. Internal consistency in the sample of the 
present study (220 women and 90 men) was also satisfac-
tory (Support: α = 0.88 in women and α = 0.83 in men; Dis-
tance: α = 0.70 in women and α = 0.75 in men).

General Information Questionnaire. Demographic data 
and clinical characteristics of the pregnancy were col-
lected with the General Information Questionnaire. Data 
included age, education level, occupation, marital status, 
number of years women lived with their partner, income, 
parity, pregnancy planning, indication for amniocentesis, 
and pregnancy complication.

statistics

SPSS, version 15.0 (SPSS Inc, Chicago, IL, USA) and Statis-
tica, version 8 (Statsoft, Tulsa, OK, USA) were used for data 

analysis. Differences between groups were examined us-
ing the t-test and one way analysis of variance (ANOVA). 
Pearson correlation was applied to examine the bivariate 
relationship among variables. A P value of <0.05 was con-
sidered significant.

resulTs

stress and anxiety levels – comparison with norms

Mean stress score was 17.6 ± 6.8 (range, 0-37) for women 
and 14.3 ± 6.1 (range, 1-29) for men. Norms for healthy 
adults range from a mean of 11.9 ± 6.9 for age group 55-
64 years to 14.2 ± 6.2 for age group 18-29 years (11). Wom-
en’s stress scores were significantly higher than the highest 
norm for the PSS, but not men’s scores (women: t = 7.32; 
P < 0.001; men: t = 0.17; P = 0.862).

The mean anxiety score in women awaiting amniocentesis 
was 42.0 ± 11.9 (range, 20-78), which was considerably high-
er than the norms (35.72 ± 10.40) (10), (t = 8.51; P < 0.001). 
The mean anxiety score in men (36.4 ± 10.40; range, 20-67) 
was not different than that of the norms (35.20 ± 10.61) 
(10), (t = 0.66; P = 0.510). No significant difference was 
found in the level of anxiety among women whose part-
ners were interviewed and those who were not (41.4 ± 12.6 
and 42.4 ± 11.4, respectively; t = 0.62; P = 0.537). The same 
finding was obtained for the stress score (17.26 ± 7.61 and 
17.76 ± 6.22, respectively; t = 0.53, P = 0.597).

stress and anxiety with regard to demographic 
characteristics and clinical characteristics of pregnancy

Table 1 shows stress and anxiety scores reported by wom-
en who underwent amniocentesis (n = 220) and their part-
ners (n = 90), according to demographic characteristics 
and clinical characteristics of pregnancy. Using one way 
ANOVA, no significant differences in anxiety were found 
between different demographic categories in either wom-
en or men. Women’s and men’s anxiety levels were not dif-
ferent according to the indications for amniocentesis.

Women who had pregnancy complications such as threat-
ened abortion (43.2 ± 12.2) or pregnancy-related nausea 
and vomiting (PRNV) (45.7 ± 12.1) had significantly higher 
anxiety level than those who had an uncomplicated preg-
nancy (38.9 ± 10.7) (F = 8.26; P < 0.001). There were not 
any differences in anxiety among men according to any 
of the observed demographic characteristics or clini-
cal characteristics of pregnancy. Women who had 
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unplanned pregnancy experienced significantly higher 
stress (18.79 ± 6.4) than those who had planned pregnancy 
(16.88 ± 6.9) (F = 4.04; P = 0.046). Women’s stress was signifi-
cantly different according to the indication for amniocen-
tesis (F = 2.84; P = 0.039). Women who underwent amnio-
centesis because of chromosomal aberration in previous 
pregnancy reported the highest stress score (22.29 ± 7.6). 
Women’s stress was significantly different also for preg-
nancy complications (F = 3.29; P = 0.039). The highest lev-
el of stress was reported by the group who experienced 
PRNV (19.01 ± 7.3), as was the case with anxiety. Men’s 

stress score was significantly different according to educa-
tion level (F = 4.74; P = 0.011) and the pregnancy complica-
tion (F = 3.69; P = 0.029). Men with 2-year college education 
(10.93 ± 4.7) and those whose wives had threatened abor-
tion (10.82 ± 6.5) experienced the lowest level of stress.

Differences between women and men in anxiety, stress, 
and perception of partner’s involvement in pregnancy

In order to compare the perception of stress, state anxi-
ety score, and perception of involvement in pregnancy 

TaBle 1. stress and anxiety reported by women undergoing amniocentesis (n = 220) and their partners (n = 90) according to the demographic characteristics of 
the couple and the clinical characteristics of the pregnancy

Women 
n (%)

Women’s anxiety 
(mean±sD) f;P

Women’s stress 
(mean±sD) f;P

Men 
n (%)

Men’s anxiety 
(mean±sD) f;P

Men’s stress 
(mean±sD) f;P

education level: 0.88;0.451 1.40;0.243 1,33;0.269 4.74;0.011
primary  12 (5) 39.6 ± 9.5 16.50 ± 7.1
secondary 121 (55) 42.1 ± 12.4 17. 99 ± 6.4 57 (63) 36.3 ± 10.7 14.18 ± 5.9 3-4†

2-y college  29 (13) 44.8 ± 11.1 15.31 ± 6.9 14 (16) 33.3 ± 10.8 10.93 ± 4.7
university  58 (27) 40.9 ± 11.5 18.00 ± 7.5 19 (21) 39.2 ± 8.8 17.21 ± 6.0
Work status: 0.27;0.605 0.33;0.569 0.17;0.681 0.04;0.853
unemployed  22 (10) 40.8 ± 9.2 16.77 ± 6.3  3 (3) 34.0 ± 12.8 17.82 ± 5.7
employed 198 (90) 42.5 ± 12.2 17.65 ± 6.9 87 (97) 36.5 ± 10.4 13.82 ± 5.9
Marital status: 0.28;0.597 2.12;0.147 0.15;0.701 0.01;0.913
not married/cohabiting  12 (5) 40.3 ± 11.6 20.33 ± 6.2  5 (5) 38.2 ± 10.8 14.60 ± 7.3
married 208 (95) 42.2 ± 11.9 17.39 ± 6.8 85 (95) 36.3 ± 10.4 14.29 ± 6.0
Monthly income (€): 0.63;0.597 1.87;0.135 0.17;0.915 0.83;0.484
<500  12 (5) 46.0 ± 12.3 19.75 ± 6.1  4 (5) 38.8 ± 10.7 14.75 ± 4.3
500-1000  78 (36) 42.5 ± 11.7 18.53 ± 5.6 28 (31) 35.5 ± 11.1 13.18 ± 6.6
1000-1500  62 (28) 41.2 ± 11.6 16.15 ± 7.3 28 (31) 37.1 ± 11.4 15.68 ± 5.6
>1500  68 (31) 41.5 ± 12.4 17.35 ± 7.6 30 (33) 36.4 ± 9.1 14.03 ± 6.2
Parity: 0.13;0.942 1.21;0.306 0.61;0.609 0.06;0.979
0  85 (39) 42.2 ± 12.9 18.34 ± 7.3 41 (45) 35.9 ± 10.9 14.34 ± 6.4
1  94 (43) 41.8 ± 10.9 17.17 ± 6.2 38 (42) 37.4 ± 10.1 14.13 ± 5.8
2  29 (13) 42.8 ± 12.6 15.93 ± 6.5  5 (6) 31.4 ± 8.9 15.40 ± 5.5
≥3  12 (5) 40.5 ± 10.9 19.00 ± 8.2  6 (7) 38.7 ± 10.6 14.33 ± 7.1
Pregnancy planning: 1.11;0.294 4.04;0.046 0.02;0.895 1.17;0.283
planned 142 (65) 41.4 ± 12.1 16.88 ± 6.9 65 (72) 36.5 ± 10.6 14.74 ± 6.1
unplanned  78 (35) 43.2 ± 11.5 18.79 ± 6.4 25 (28) 36.2 ± 10.2 13.20 ± 6.0
Pregnancy complication: 8.26;0.000 3.29;0.039 0.98;0.379 3.69;0.029
uncomplicated 107 (49) 38.9 ± 10.7 16.46 ± 6.5 38(42) 38.2 ± 11.1 15.18 ± 5.3
threatened abortion  33 (15) 43.2 ± 12.2 1-3** 17.61 ± 5.9 1-3** 17(19) 35.0 ± 10.1 10.82 ± 6.5 1-2†

pregnancy-related nausea and vomiting  80 (36) 45.7 ± 12.1 19.01 ± 7.3 35(39) 35.1 ± 9.8 15.06 ± 6.1
reason for amniocentesis: 0.81;0.488 2.84;0.039 1.08;0.362 0.73;0.535
maternal age 162 (74) 41.4 ± 11.5 16.89 ± 6.7 61 (68) 36.6 ± 10.5 13.90 ± 6.1
positive screening test for Down syn-
drome*

 37 (17) 43.2 ± 11.4 19.62 ± 6.8 17 (19) 38.0 ± 10.5 16.06 ± 6.4

chromosomal aberration (previous 
pregnancy)

  7 (3) 47.0 ± 12.8 22.29 ± 7.6  3 (3) 41.0 ± 6.0 16.00 ± 8.2

mental retardation in family  14 (6) 44.0 ± 16.7 17.43 ± 5.9  9 (10) 31.2 ± 10.5 13.22 ± 4.9
*Biochemical and ultrasound screening test for Down syndrome.
†Post hoc Test (sheffé test).



141Brajenović-Milić et al: Stress and Anxiety in Relation to Amniocentesis

www.cmj.hr

in 90 couples, t-tests for dependent samples were per-
formed. Table 2 summarizes the results of women’s and 
men’s anxiety, stress, women’s perception of her partner’s 
involvement, and men’s perception of their own involve-
ment in pregnancy. Women reported significantly higher 
levels of anxiety than their partners (t = 3.06; P = 0.003), but 
there were no significant correlations between women’s 
and their partners’ anxiety (r = 0.12; P = 0.257). The level of 
stress was also significantly higher in women than in their 
partners (t = 3.29; P = 0.001), and positive correlations be-
tween the stress reported by partners were found (r = 0.24; 
P = 0.025).

The mean PIPS score for women’s perception of their 
partner’s support during pregnancy was 64.4 ± 8.9 (Table 
2). Although the correlation was highly positive (r = 0.57; 
P < 0.001), men identified themselves as being more sup-
portive in pregnancy (66.1 ± 6.6) than their partners per-
ceived them to be (t = 2.20; P = 0.030). No significant differ-
ence between women’s and their partners’ perception of 
distance during pregnancy was found (t = 0.11; P = 0.913), 
and their PIPS scores were positively correlated (r = 0.47; 
P < 0.001) (Table 2). There was no significant difference in 
the perception of either support (64.4 ± 8.9 and 62.2 ± 8.7; 
t = 1.8, P = 0.069) or distance (10.6 ± 4.4 and 11.1 ± 4.5; t = 0.7, 

P = 0.488) between women whose partners were inter-
viewed and those whose partners were not interviewed.

correlations between partner’s involvement during 
pregnancy and women’s stress and anxiety

In order to explore the concomitant effects of the part-
ner’s involvement during pregnancy on women’s stress 
and anxiety, correlations were calculated (Table 3). Wom-
en’s anxiety was not significantly correlated with either 
their perceptions of their partner’s support and distance 
during pregnancy or with the partner’s own perceptions 
of such behaviors. Significant negative correlations were 
found only between women’s stress and women’s percep-
tion of their partner’s support (r = -0.23; P = 0.001). Women 
who perceived more support from their partners reported 
lower perception of stress.

DiscussiOn

Our study demonstrated that pregnant women awaiting 
amniocentesis reported elevated stress and state anxiety. 
This was not, however, the case with their partners. Similar 
finding was reported by other studies (1-4,12). We did not 
find significant differences in women’s stress and anxiety 
according to demographic characteristics, such as educa-
tion level, work status, marital status, monthly income, or 
parity. The novel finding of our study was that there were 
significant differences in stress among groups with differ-
ent reasons or indications for amniocentesis. The highest 
level of stress was observed in women who came to am-
niocentesis because of chromosomal aberration in a previ-
ous pregnancy. The highest stress in that group was not 
surprising since 5 out of 7 cases included in the group 
were related to trisomy 21. We could not find similar stud-
ies in the literature, except for a study reporting higher lev-
els of state anxiety in women undergoing amniocentesis 
because of soft ultrasound markers for aneuploidy (eg, 
nuchal thickness, choroids plexus cysts, echogenic bow-
el, shortened long bones) or abnormal maternal serum 
screening than in women of advanced age (13). Although 
not significant, our results showed a gradual increase in the 
anxiety level from the group with the advanced age, to the 
group with high risk determined with non-invasive prena-
tal tests, and the group with a chromosomal aberration in 
a previous pregnancy (Table 1). The same gradation was 
present in the stress level, but the scores were significant-
ly different. Our results also showed significantly higher 
levels of both stress and anxiety in the group of women 
who experienced PRNV than in the group of wom-

TaBle 2. anxiety, stress, women’s perception of their partner’s 
involvement and the partner’s perception of their own involve-
ment during pregnancy (n = 90 couples)

Women Partners t; P
Anxiety 41.4 ± 12.7 36.4 ± 10.4 3.06; 0.003
Stress 17.3 ± 7.6 14.3 ± 6.1 3.29; 0.001
Women’s perception of 
partner’s support

64.4 ± 8.9

Partner’s perception of their 
own support

66.1 ± 6.6 2.20; 0.030

Women’s perception of 
partner’s distance

10.6 ± 4.4

Partner’s perception of their 
own distance

10.6 ± 4.9 0.11; 0.913

TaBle 3. correlation matrix of predictor variables (women’s 
perception of partner’s support and distance during preg-
nancy, partner’s perception of their own support and distance) 
and women’s anxiety and stress.

Women’s
anxiety (r; P)

Women’s
stress (r; P)

Women’s perception of support -0.12; 0.074 -0.23; 0.001
Women’s perception of distance    0.03; 0.630    0.11; 0.119
Partner’s own perception of support -0.06; 0.661 -0.00; 0.968
Partner’s own perception of distance    0.03; 0.771    0.13; 0.224
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en who had uncomplicated pregnancies or who had to be 
confined to bed rest because of a threatened abortion. It 
is well known that PRNV is a major health problem in the 
first trimester and about 9% of women continue to have 
symptoms beyond 20 weeks of gestation (14,15). The re-
lationship between PRNV and higher perceived stress and 
anxiety in an otherwise normal pregnancy is now well doc-
umented (16,17). Furthermore, women in our study who 
reported an unplanned pregnancy also reported more 
stress and anxiety, although the difference was significant 
only for the stress score. Psychological response to immi-
nent amniocentesis is stronger in women who had an un-
planned pregnancy, PRNV, or a chromosomal aberration in 
a previous pregnancy. This especially applies to the stress 
score; thus, health care professionals should devote more 
attention to such women. This is all the more important 
because the most effective support in high risk pregnancy 
comes from the woman’s physician or her mother rather 
than from her partner (7,18,19). In contrast to the wom-
en in our study, their partners did not report either greater 
state anxiety or greater stress than normal, and their levels 
were significantly lower than that of their partners (10,11). 
However, significant differences were found in men’s stress 
score according to their educational level and pregnancy 
complication, which was lowest in men with a 2-year col-
lege education and in cases of threatened abortion. It is 
difficult to provide an explanation for this; however, we be-
lieve that the results are coincidental because of the small 
number of cases. While there was no correlation in anxi-
ety levels in both partners, the correlation with stress score 
was significant and positive.

A few papers address the feelings of men awaiting inva-
sive or non-invasive prenatal tests, and all reported sig-
nificantly lower stress and anxiety scores in men than in 
their pregnant partners (12,20,21). Kowalcek et al reported 
men’s tendency toward more depressed reactions before 
an ultrasound examination than before amniocentesis or 
chorionic villus sampling (12). They assumed that visual-
ization of the fetus brought men into a closer relationship 
with the child, which made them vulnerable to the current 
situation.

We also assessed the effect of partner’s involvement during 
pregnancy on women’s stress and anxiety prior to amnio-
centesis. Using PIPS, which was developed for the purpose 
of the present study, we found that women perceived 
their partners to be very involved in the pregnancy, and 

there was significant positive correlation between 
PIPS scores reported by both partners. Not surpris-

ingly, men in the present study identified themselves as 
being more involved in pregnancy than their female part-
ners perceived them to be, since a specific highly-stress-
ful situation requires more special attention, and partner’s 
involvement can be perceived to be less effective (6). 
Women who perceived their partners to be more involved 
reported lower level of stress. Previous research also found 
that prenatal social support was negatively associated with 
stress (19,22). Surprisingly, we did not observe the same 
correlation for state anxiety. Our results showed that wom-
en’s anxiety was not significantly correlated with percep-
tion of their partners’ involvement in pregnancy or to the 
partners’ perception of their own involvement. This may be 
because of differences in measuring anxiety and stress in 
this study. Namely, the anxiety measure was focused on 
current anxiety and the stress measure was focused on the 
perception of stress during the past week. It is possible that 
partner’s involvement was sufficient in reducing the stress 
during the week before amniocentesis but not immediate-
ly before the procedure. It is also possible that men’s lack of 
direct participation or lack of knowledge about amniocen-
tesis made them perceive themselves as spectators rather 
than equal participants.

Certain limitations of the present study should be acknowl-
edged. Firstly, the sample was a convenient one and de-
pended on the presence of the psychologist at the sched-
uled amniocentesis. Another limitation is that only those 
participants who wished to participate were included, par-
ticularly men. The main reported reason why men refused 
to participate in the study was a lack of time (73%). The rest 
of them did not want to participate at all. Here, we have to 
note that scores of anxiety, stress, and PIPS were not signifi-
cantly different among women whose partners were inter-
viewed and those who were not. Additionally, PIPS is a new 
self-report questionnaire, which should be further evalu-
ated. This study also examined the relationship between 
stress, anxiety, and partner’s involvement in pregnancy at a 
single time point and did not consider the changes in this 
relationship during different stages of pregnancy, which 
would require a longitudinal study.

In conclusion, this study demonstrates that imminent am-
niocentesis causes elevated stress and anxiety in pregnant 
women but not in their partners. Stress is even more pro-
nounced in women who experienced another stressor in 
addition to amniocentesis, like an unplanned pregnancy, 
PRNV, or a chromosomal aberration in a previous preg-
nancy. Greater partner’s involvement in pregnancy could 
buffer women’s stress, but not the elevated state anxiety. 
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Thus, it is important that health care professionals, espe-
cially psychologists, pay greater attention to the psycho-
logical status of women and help them better cope with 
anxiogenic situations such as amniocentesis.

acknowledgment

The study was supported in full by a grant (No. 062-
0000000-1349) from the Ministry of Science, Education 
and Sports, Zagreb, Croatia.

references

1 Tercyak KP, Johnson sB, roberts sF, cruz ac. Psychological 

response to prenatal genetic counseling and amniocentesis. 

Patient educ couns. 2001;43:73-84. Medline:11311841 doi:10.1016/

s0738-3991(00)00146-4

2 csaba a, Bush Mc, saphier c. how painful are amniocentesis 

and chorionic villus sampling? Prenat Diagn. 2006;26:35-8. 

Medline:16378331 doi:10.1002/pd.1323

3 leithner K, Maar a, Fischer-Kern M, hilger e, löffler-stastka h, 

Ponocny-seliger e. affective state of women following a prenatal 

diagnosis: predictors of a negative psychological outcome. 

ultrasound Obstet Gynecol. 2004;23:240-6. Medline:15027011 

doi:10.1002/uog.978

4 sarkar P, Bergman K, O’connor TG, Glover V. Maternal antenatal 

anxiety and amniotic fluid cortisol and testosterone: possible 

implications for foetal programming. J neuroendocrinol. 

2008;20:489-96. Medline:18266948 doi:10.1111/j.1365-

2826.2008.01659.x

5 Marteau TM, Kidd J, cook r, Michie s, Johnston M, slack J, et 

al. Psychological effects of having amniocentesis: are these 

due to the procedure, the risk or the behaviour? J Psychosom 

res. 1992;36:395-402. Medline:1534372 doi:10.1016/0022-

3999(92)90076-e

6 rini c, schetter cD, hobel cJ, Glynn lM, sandman ca. effective 

social support: antecedents and consequences of partner support 

during pregnancy. Pers relatsh. 2006;13:207-29. doi:10.1111/

j.1475-6811.2006.00114.x

7 Besser a, Priel B, Wiznitzer a. childbearing depressive 

symptomatology in high-risk pregnancies: The roles of working 

models and social support. Pers relatsh. 2003;9:395-413. 

doi:10.1111/1475-6811.00026

8 cohen s, Kamarck T, Mermelstein r. a global measure of perceived 

stress. J health soc Behav. 1983;24:385-96. Medline:6668417 

doi:10.2307/2136404

9 lazarus rs, Folkman s. stress, appraisal and coping. new York (nY): 

springer Publishing co; 1984.

10 spielberger cD. state-trait anxiety inventory (Form Y). Paolo alto 

(ca): Mind Garden, inc. 1977.

11 cohen s, Williamson GM. Perceived stress in a probability sample 

of the united states. in: spacapan s, Oskamp s, editors. The social 

psychology of health. newbury Park (ca): sage; 1988. p. 31-67.

12 Kowalcek i, huber G, Mühlhof a, Gembruch u. Prenatal medicine 

related to stress and depressive reactions of pregnant women and 

their partners. J Perinat Med. 2003;31:216-24. Medline:12825477 

doi:10.1515/JPM.2003.029

13 hoskovec J, Mastrobattista JM, Johnston D, Kerrigan a, robbins-

Furman P, Wicklund ca. anxiety and prenatal testing: do women 

with soft ultrasound findings have increased anxiety compared 

to women with other indications for testing? Prenat Diagn. 

2008;28:135-40. Medline:18236427 doi:10.1002/pd.1935

14 Klebanoff Ma, Koslowe Pa, Kaslow r, rhoads GG. epidemiology 

of vomiting in early pregnancy. Obstet Gynecol. 1985;66:612-6. 

Medline:3903578

15 chandra K, Magee l, Koren G. Discordance between physical 

symptoms versus perception of severity by women with nausea 

and vomiting in pregnancy (nVP). BMc Pregnancy childbirth. 

2002;2:5. Medline:12153704 doi:10.1186/1471-2393-2-5

16 Koken G, Yilmazer M, cosar e, sahin FK, cevrioglu s, Gecici O. 

nausea and vomiting in early pregnancy: relationship with anxiety 

and depression. J Psychosom Obstet Gynaecol. 2008;29:91-5. 

Medline:18655256 doi:10.1080/01674820701733697

17 Goldstein lh, Diener Ml, Mangelsdorf sc. Maternal characteristics 

and social support across the transition to motherhood: 

associations with maternal behavior. J Fam Psychol. 1996;10:60-71. 

doi:10.1037/0893-3200.10.1.60

18 hodnett eD, Osborn rW. effects of continuous intrapartum 

professional support on childbirth outcomes. res nurs health. 

1989;12:289-97. Medline:2798949 doi:10.1002/nur.4770120504

19 chou Fh, avant Kc, Kuo sh, Fetzer sJ. relationships between 

nausea and vomiting, perceived stress, social support, pregnancy 

planning, and psychosocial adaptation in a sample of mothers: 

a questionnaire survey. int J nurs stud. 2008;45:1185-91. 

Medline:17905253 doi:10.1016/j.ijnurstu.2007.08.004

20 ekelin M, crang svalenius e, larsson aK, nyberg P, Marsál K, Dykes 

aK. Parental expectations, experiences and reactions, sense of 

coherence and grade of anxiety related to routine ultrasound 

examination with normal findings during pregnancy. Prenat Diagn. 

2009;29:952-9. Medline:19582763 doi:10.1002/pd.2324

21 Gotzmann l, Kolble n, schonholzer sM, Klaghofer r, scheuer e, 

Zimmermann r, et al. suspected fetal malformation in ultrasound 

examination: The partner’s distress and attitudes towards 

ultrasound. Technology [in German]. ultraschall Med. 2002;23:333-

7. Medline:12400025

22 chou Fh, Kuo sh, Wang rh. a longitudinal study of nausea and 

vomiting, fatigue and perceived stress in, and social support 

for, pregnant women through the three trimesters. Kaohsiung J 

Med sci. 2008;24:306-14. Medline:18635416 doi:10.1016/s1607-

551X(08)70157-8

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11311841&dopt=Abstrac
http://dx.doi.org/10.1016/S0738-3991(00)00146-
http://dx.doi.org/10.1016/S0738-3991(00)00146-
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16378331&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16378331&dopt=Abstrac
http://dx.doi.org/10.1002/pd.132
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15027011&dopt=Abstrac
http://dx.doi.org/10.1002/uog.97
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18266948&dopt=Abstrac
http://dx.doi.org/10.1111/j.1365-2826.2008.01659.
http://dx.doi.org/10.1111/j.1365-2826.2008.01659.
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1534372&dopt=Abstrac
http://dx.doi.org/10.1016/0022-3999(92)90076-
http://dx.doi.org/10.1016/0022-3999(92)90076-
http://dx.doi.org/10.1111/j.1475-6811.2006.00114.
http://dx.doi.org/10.1111/j.1475-6811.2006.00114.
http://dx.doi.org/10.1111/1475-6811.0002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=6668417&dopt=Abstrac
http://dx.doi.org/10.2307/213640
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12825477&dopt=Abstrac
http://dx.doi.org/10.1515/JPM.2003.02
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18236427&dopt=Abstrac
http://dx.doi.org/10.1002/pd.193
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3903578&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3903578&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12153704&dopt=Abstrac
http://dx.doi.org/10.1186/1471-2393-2-
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18655256&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18655256&dopt=Abstrac
http://dx.doi.org/10.1080/0167482070173369
http://dx.doi.org/10.1037/0893-3200.10.1.6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2798949&dopt=Abstrac
http://dx.doi.org/10.1002/nur.477012050
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17905253&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17905253&dopt=Abstrac
http://dx.doi.org/10.1016/j.ijnurstu.2007.08.00
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19582763&dopt=Abstrac
http://dx.doi.org/10.1002/pd.232
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12400025&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18635416&dopt=Abstrac
http://dx.doi.org/10.1016/S1607-551X(08)70157-
http://dx.doi.org/10.1016/S1607-551X(08)70157-

