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7 . 1  A b s t r a c t

Background: Prenatal stress has been operationalized in numerous ways across studies on
the effects of stress during pregnancy on birth outcome and later development. A multidi-
mensional concept of stress in the most likely one to describe what prenatal stress actually
is.

Objective: To formulate and test multidimensional models of prenatal stress in a popula-
tion of normal risk nulliparous pregnant women.

Methods: Self-report data about various aspects of stress-provoking (life events, daily has-
sles, appraisal of pregnancy and pregnancy-specific anxieties), stress-mediating or -moderat-
ing (coping style, social support, neuroticism), and stress-resulting (perceived stress, state-
anxiety and general psychological well-being) factors were collected in nulliparous pregnant
women in early (n=230), mid (n=217) and late (n=172) pregnancy. Path analysis was per-
formed by means of LISREL 8.30.

Results: In each period of pregnancy a significant multidimensional model of prenatal dis-
tress was found which explained most of the variance in the dependent construct of distress
(86%, 88% and 94% for early, mid and late pregnancy, respectively). In early pregnancy the
best fitting model included direct effects on distress of life events, neuroticism, secondary
appraisal of the pregnancy and emotion-focused coping and indirect effect of primary
appraisal of pregnancy and a moderating variable daily hassles by available support (χ2

=26.74, df=17, p=.06, RMSEA=.06, RMR=.05, CFI=.96, NNFI=.92). In mid-pregnancy the best
fitting model included direct effects on distress of life events, neuroticism, daily hassles and
pregnancy anxiety, and indirect effects of secondary appraisal of the pregnancy and instru-
mental support (χ2 =21.95, df=22, p=.46, RMSEA<.01, RMR=.04, CFI=1.00, NNFI=.99). In late
pregnancy the best fitting model included direct effects on distress of life events, neuroti-
cism, pregnancy anxiety and problem-focused coping and indirect effects of instrumental
support and the moderating variable daily hassles by available support (χ2 =31.58, df=17,
p=.02, RMSEA=.07, RMR=.05, CFI=.97, NNFI=.94).

Conclusion: Each period of pregnancy had some unique aspects that accounted for
increased or decreased levels of distress, but life events and especially neuroticism were
found to predict distress throughout pregnancy. The multidimensional models of prenatal
stress offer more insight into the processes that lead to increased distress levels in pregnant
women and may be used to predict birth outcome and postnatal development. 
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7 . 2  I n t r o d u c t i o n

Stress in pregnancy has been associated with premature delivery, reduced birth weight
and smaller head circumference in humans (Dunkel-Schetter, 1998; Copper et al., 1996; Lou
et al., 1994; Wadwha et al., 1993).  Furthermore, animal studies performed under well-con-
trolled conditions have shown deleterious effects of prenatal stress on behaviour and devel-
opment of the offspring (Schneider, 1992; Schneider & Coe, 1993). In human studies, howev-
er, research on severe prenatal stressors has been limited to naturally occurring disasters or
stressors during pregnancy, such as war (Rajab et al., 2000), flood (Selten et al., 1999) and
major life events (e.g. Newton & Hunt, 1984; Nuckolls et al., 1972). Across these human
studies stress has been operationalized in numerous ways, which makes comparison difficult.
Results of animal studies are also not readily comparable to results of these varying human
studies, since the stressors used in animal studies are of experimentally nature and not com-
parable to stressors encountered in human pregnancy. Therefore, there is a need for a well
described concept of human prenatal stress in order to gain more insight into the complex
aspects of human prenatal stress as compared to animal prenatal stress. The purpose of the
present study is to develop a multidimensional measurement model of prenatal stress, which
could later be incorporated into a biopsychosocial model of birth outcome and postnatal
development. To do so, one needs to carefully consider the methodological issues regarding
general stress research.

7 . 2 . 1 G e n e r a l  c o n s i d e r a t i o n s  w i t h  r e g a r d  t o  s t r e s s

For years, the impact of stress on various aspects of health has been assessed with major
life changes as stressors. However, the relationship between life event scores and health out-
come has been found to be rather modest (e.g. McEwen & Seeman, 1999; Rabkin & Struen-
ing, 1976). As an alternative, the focus shifted toward daily hassles, or the ongoing stresses
and strains of daily living (DeLongis, et al., 1982). DeLongis et al. (1982) proposed a model in
which daily hassles are seen as proximal measures of stress while life events are considered
distal. Therefore, hassles should have a more direct impact on health than life events.

Daily hassles, sometimes called minor stressors, may occur simultaneously with major life
events. Some researchers have even suggested that hassles could act as an important route
of transmission in explaining the effects of major events (Pillow et al., 1996). In a study to
identify mediational links between major life events and daily hassles in the stress process,
Pillow et al. (1996) tested two alternative models, which can be distinguished in the litera-
ture. In the event vulnerability model, major life events may sensitize the individual to the
occurrence of daily hassles, causing a better remembrance of these minor stressors, which,
in addition, are experienced in a surplus negative fashion. On the other hand, the inoculation
model suggests that exposure to a major stressful life event may reduce the adverse impact
of a subsequent negative minor event by means of reduced sensitization to other negative
occurrences. Neither of these models could be supported by the results of Pillow et al.
(1996).  It therefore seems plausible that the effects on health outcome of daily hassles and
of life events should be considered independently. Another argument for this view is found in
the results of DeLongis et al. (1982). They showed that the effects of life events on health
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were only noticeable after a considerable amount of time, whereas the effects of daily has-
sles on health occurred more rapidly. Therefore, the underlying mechanism by which stress
affects health may essentially differ between daily hassles and major life events. Moreover,
it has been demonstrated that chronic and daily stressors may be better predictors of subjec-
tive and objective health complaints than the more intense but rarely occurring life events
(DeLongis et al., 1982; Kanner et al., 1981; Herbert & Cohen, 1993). The many small events
of daily life may elevate activities of physiological systems to cause health problems (McEwen
& Seeman, 1999). If we expect to find stronger and more direct effects on health of daily
hassles, we are confronted with a methodological problem. Changes in levels of hassles may
affect health and vice versa, which renders causal interpretation complex.  A longitudinal
study design in which both aspects are measured repeatedly offers the best possible solution
to this dilemma. A study by Dohrenwend et al. (1984) showed that instruments measuring
daily hassles may confound stressful circumstances with symptom outcomes. This has also
been described as one of the major problematic issues with life events research. This fact
should be carefully considered when studying the relationship between daily hassles and
health outcome. 

7 . 2 . 1 . 1  S o c i a l  s u p p o r t

With regard to some factors that have been frequently regarded as mediators or modera-
tors in the relationship between stressors and (perceived) distress or health outcome, the
role of social support and coping is of special interest. The study of social support has been
difficult because various definitions have been used and consensus on the definition of the
construct has not been achieved (Heitzmann & Kaplan, 1988). The studies by Caplan (1974)
and Cobb (1976) have been frequently cited. Their results emphasize the positive effects of
the resources offered by a person's social network on his/her well-being. However, these def-
initions are not useful because their description of social support is based in fact on the per-
ceived effects of social support (Komproe et al,, 1997). Therefore, Komproe  et al. (1997)
propose the use of the definition of Shumaker and Brownell (1984). This definition describes
social support as an exchange of resources between at least two individuals generally per-
ceived to be intended to enhance the well-being of the recipient (which may actually have
positive, neutral and/or negative effects on the recipient's well-being). In this view the
intention is more important than the actual act or result of social support. A complicating
aspect of this definition, however, is that it assumes knowledge of the perceptions of those
involved in the interaction. In other words, the intentions of the support provider are
assumed to be known. In most studies, social support is judged only from the point of view of
the recipient and the intentions of the support provider are ignored. More specifically, most
studies only focus on social support when it is perceived by both the recipient and the
provider as such, i.e., it is assumed to be helpful by both actors in the interaction and is
therefore congruent. However, the perceptions of the provider and recipient with regard to
the exchange may also be incongruent when, for example, the provider views his/her support
to the recipient as helpful, whereas the recipient perceives the same support as neutral or
harmful. Other studies have neglected these possibilities of social support and have only
focused on the congruent exchanges. Thus, they view social support only if it is meant and
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perceived as helpful. Shumaker and Brownell (1984), on the other hand, emphasize this inter-
actional aspect of social support. In the present study, we do focus on the recipient of social
support, for mostly pragmatic reasons. Therefore, by applying the concept of social support
as defined by Shumaker and Brownell (1984), we will have to estimate what is generally per-
ceived as the intention of a specific behaviour or interaction. 

An issue that has been frequently discussed in the literature is the 'main or buffer effect'
of social support. Some researchers state that social support has a main positive effect on
health, even in normal situations without stress.  Others suggest that only in case of distress,
adequate social support would buffer the negative effects on health of this distress. With
regard to this controversy, Thoits (1982) describes several methodological issues that should
be considered when studying the buffering hypothesis. Most studies suffer from inadequate
conceptualization and operationalization of social support. Although some investigators have
offered more elaborate conceptual statements (e.g. Cobb, 1976; Kaplan, 1977; House, 1981),
efforts to assess the validity and reliability of social support indicators are still noticeably
lacking in the literature. Furthermore, most studies have either theoretically or operational-
ly confounded the direct effect of life events upon social support with the interactive (or
buffering) effects of events upon support. That is, when examining life-event scales, many
important events  (like divorce, death of a spouse, marriage) are interpretable as losses or
gains of supportive relationships. Moreover, life events may produce additional alterations in
the social support system. For instance, divorce may cause other relatives and friends to
either increase or reduce their support. Thus, life events can be direct indicators of changes
in social support, may cause additional changes in social support, or may exert both effects.
Therefore, adequate testing of the buffering hypothesis implies measuring social support
repeatedly in a longitudinal design. Again, daily hassles could prove to be less influenced by
confounding matters with respect to social support, since most daily hassles do not include
changes in social support. Finally, most studies have failed to examine the main effects of
social support upon distress but solely investigated the buffer effect. Nevertheless, there are
several good reasons to expect a main effect of social support on distress levels. For
instance, perception of oneself and one's identity may originate in social interaction and
could therefore reflect important aspects of psychological well-being.  Furthermore, social
support helps to strengthen or maintain self-esteem and could therefore have a direct effect
on the psychological state.

7 . 2 . 1 . 2  C o p i n g

Like social support, coping style is another factor to take into account as a possible medi-
ator when studying the relationship between stressors and distress. As we have seen with the
concept of social support, it is important to conceptualize clearly what is meant by coping.
The word in itself can be confusing in that coping means literally "successfully dealing with
the circumstances." However, one could argue that attempts to cope are a way of coping as
well. Therefore, we apply the definition of Lazarus & Folkman (1984) which states that cop-
ing includes the efforts, both action oriented and intra-psychic, to manage environmental
and internal demands and conflicts among them, which exceed a person's resources. Coping
has been differentiated in, among others, the dimensions of problem-focused coping and
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emotion-focused coping, both of which have been found to be related to psychological well-
being (Bruder?Mattson & Hovanitz,1990).  Strategies of problem-focused coping refer to a
task-orientation, like solving a problem, reconceptualizing it, or minimizing its effects. Emo-
tion-focused coping, on the other hand, refers to a person-orientation that may include emo-
tional responses, self-preoccupation, and fantasizing reactions (Endler & Parker, 1993).
Another coping dimension, avoidance, is sometimes identified, and may include either per-
son-oriented or task-oriented strategies. Avoidance is not a successful way of coping in a
long-term perspective but can reduce stress levels at short term, by avoiding the situation
that causes stress.  Coping has also been considered an important determinant of social sup-
port (Billings & Moos, 1981). For instance, people who use avoidance coping responses have
fewer social resources.  From a coping point of view, social support is conceptualized as a
resource of coping strategies. For example, one can use other persons as a source of emo-
tional regulation in the service of emotion-oriented coping. Thus, coping could have moder-
ating effects on the relationship between social support and physical well-being. In addition,
coping strategies would appear to mediate between stressful events and psychological dis-
tress.  

Besides the effect of social support and coping on distress, personality traits such as neu-
roticism have also been found to be strong predictors of levels of distress. Neuroticism, or
negative emotionality, has been associated with a stronger susceptibility to psychological dis-
tress and with increased vulnerability to stress-provoking factors. Individuals with higher neg-
ative emotionality also have a tendency to have unrealistic ideas and inefficient ways of cop-
ing with stress. It has also been suggested that people who score high on negative affectivity
seem to be particularly sensitive to minor failures, frustrations, and irritations of daily life
(Watson & Clark, 1984). Thus, personal characteristics could have mediating or moderating
effects on the distress response to life events or daily hassles or could perhaps even have a
direct influence on distress. Moreover, neuroticism could bias the amount of recollected
minor or major stressful events. 

All abovementioned methodological issues should be considered carefully when studying
the effects of stress on health outcome.

7 . 2 . 2  P r e n a t a l  s t r e s s

With this information in mind and aware of the methodological pitfalls involved in stress
research, we tried to apply this knowledge to the literature on prenatal stress. Since our
future aim is to analyze the effects of prenatal stress on the fetus, birth outcome, and later
child development and behavior, it is important to conceptualize precisely what is meant by
prenatal stress. 

A multidimensional concept of stress is the most likely one to describe what prenatal
stress actually is. Such a concept should involve various aspects of stress.  As a theoretical
starting point, it is useful to incorporate the model of Lazarus and Folkman (1984), in which
a differentiation is made between stress-provoking factors, stress-mediating or -moderating
factors, and stress-resulting factors. With regard to stress-provoking factors, major life
events and daily hassles are assumed to potentially provoke a stress reaction.  As we have
learned from the general stress literature, daily hassles have some advantages over life
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events, because they hold more potential for modification, intervention, or prevention than
do life events, which are sometimes unavoidable.

Mediating factors are factors that may interact with the effect of stress-provoking factors
on stress-resulting factors. As outlined by Baron and Kenny (1986), a mediator represents the
generative mechanism through which the independent variable is able to influence the
dependent variable of interest and that, in statistical terms, accounts for the relation
between the independent and dependent variable. In contrast, a moderator modifies the
strength of the relation between the independent and dependent variables. Social support,
coping style, and personality factors are such factors that may either increase or decrease
the effect of a life event or daily hassles on the amount of stress that an individual per-
ceives. For instance, in their review of controlled trials of enhanced social and psychological
support in pregnancy, Elbourne et al. (1996) concluded that social support has a number of
beneficial psychological and behavioural effects on the pregnant woman. Pregnant women
receiving social support were less likely than controls to feel unhappy, nervous, and worried
during pregnancy. Thus, social support might have an indirect effect on birth outcome by
reducing stress or anxiety levels.  When these factors are also taken into account, a more
informative concept of stress is formed.

Stress-resulting factors are generally reflected as the amount of stress an individual actu-
ally perceives or reports. Thus, subjective feelings of stress are part of the stress-resulting
factors of the model of Lazarus and Folkman.  This is also known as distress.  

Recent studies (Sheehan, 1998; Sheehan, 1996; Lobel & Dunkel?Schetter, 1990) have inte-
grated the various stress definitions into a comprehensive and robust multidimensional defin-
ition of prenatal stress. The results of Lobel and Dunkel-Schetter (1990) showed that the con-
struct of prenatal distress was best predicted by combining life events distress, perceived
chronic distress, and state anxiety. In other words, appraisal and emotion may be central
components of distress. Sheehan (1996; 1998) created a measurement model that included
socio-economic stressors, family stressors and support as part of the prenatal stress concept.
These stressors are environmental factors, unlike the stressors in the study of Lobel and
Dunkel-Schetter (1990) which appeared to be personality factors. Although either model is
multidimensional, an overall model combining both environmental and personality factors
may prove to be a more complete model of prenatal stress. Personality aspects, like neuroti-
cism, coping style, and available or perceived social support may moderate or mediate the
effects of stress provoking factors on the amount of perceived distress. Although both Shee-
han (1996; 1998) and Lobel and Dunkel-Schetter (1990) do mention these potentially mediat-
ing or moderating factors, these factors were not included in their models of prenatal stress. 

We previously showed that coping changes during pregnancy (Huizink et al., 2000b). Over-
all, pregnant women tended to prefer emotion-focused coping styles.  However, the effec-
tiveness of coping in reducing distress also changed throughout pregnancy. A negative associ-
ation between emotion-focused coping and distress was found only in early pregnancy,
whereas problem-focused coping was related to reduced levels of distress in mid and late
pregnancy.  The same temporal specificity may apply to the possibly moderating function of
social support. Thus, it is important to test the multidimensional construct of prenatal stress
at various moments of pregnancy. Therefore, data on stress-related factors were collected
three times during pregnancy in the present study.
7 . 2 . 3 T h e  m o d e l  o f  p r e n a t a l  s t r e s s  t o  b e  t e s t e d  i n  
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t h e  p r e s e n t  s t u d y

In this study, we formulated a multidimensional model of distress in pregnancy, which is
shown in Figure 7.1. Distress is determined by a combination of questionnaires which assess
the perceived feelings of stress. General stress-provoking factors included the impact scores
of life events and the frequency of daily hassles. The impact score of life events was assumed
to have an effect independent of daily hassles. In addition, the appraisal of pregnancy will be
included as a stress-provoking factor. Primary appraisal of pregnancy indicates whether or
not the event of pregnancy itself is regarded as a threat. Secondary appraisal describes the
amount of control one perceives to have over the course of pregnancy. Both aspects of
appraisal of pregnancy may potentially provoke a stress response. For instance, when preg-
nancy is regarded as an unpleasant event, perhaps due to physical symptoms involved with
pregnancy or to relational problems with the father of the child, pregnancy itself is a stres-
sor. In addition, the uncontrollableness of all changes involved with pregnancy may give rise
to increased distress. This was indeed found in a previous study (Huizink et al., 2000a), which
also showed effects of primary appraisal of pregnancy on distress. 

Likewise, anxieties specifically related to pregnancy have been shown to increase levels of
distress (Huizink et al., 2000a). In particular, increased levels of fear of giving birth and fear
of bearing a physically or mentally handicapped child resulted in increased levels of general
distress. Therefore, we included these pregnancy-specific anxieties as potentially stress-pro-
voking factors in our model.

With regard to potentially mediating or moderating factors, we included both direct and
indirect effects of social support on distress in our multidimensional model of prenatal stress.
We hypothesized that various aspects of social support may be effective in pregnant women.
First of all, the perceived available social support may have a direct or buffering effect on
distress. Secondly, the received emotional and instrumental support may be of particular rel-
evance in this study. Previous studies on coping in pregnancy (Huizink et al., 2000b) showed
that pregnant women preferably use emotional coping strategies. Emotional social support
may be a source for this coping strategy. Moreover, since pregnancy also involves physical
changes that may result in less mobility, instrumental support may be especially appreciated
in this period of life. 

Another potentially moderating effect is expected of neuroticism, for which a main effect
is formulated in our model.

In order to gain more insight into the concept of prenatal stress, we formulated and test-
ed a multidimensional model of prenatal stress in early, mid-, and late pregnancy in a sample
of normal risk pregnant women, including the aforementioned factors. The distress model
based on the aforementioned general and pregnancy-specific considerations with regard to
the various factors involved with stress is presented in Figure 7.1. 
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Figure 7.1. Theoretical path model to be tested with LISREL.

From this model, we could specify more specific hypotheses to be tested, which were
based on findings of a previous study on the mediating role of coping in a multidimensional
model of distress (Huizink et al., 2000c). The general aims to be examined in the present
study were:

1. To formulate and test a multidimensional model of prenatal stress cross-sectionally 
in early, mid- and late pregnancy, including environmental and personality factors;

2. To analyze the different effects of the predictors of prenatal stress in early, mid-,  
and late pregnancy;

3. To test for longitudinal effects on prenatal stress of stress-provoking factors. 

7 . 3  M e t h o d s

7 . 3 . 1  P a r t i c i p a n t s

All participants in this study were included in a larger prospective longitudinal project
which also investigated the influence of prenatal psychosocial factors on fetal behavior and
the postnatal development of the children. Subjects were recruited from a consecutive series
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of referrals to the Outpatient Clinic of the Department of Obstetrics of the University Medical
Center Utrecht (UMCU), which is a first-line referral center for low-risk pregnancies with
responsibilities for mid-wives as well, between January 1996 and July 1998. The UMCU is
located outside the city of Utrecht and attracts a mixed rural and urban population of
patients. From a total of approximately 650 invited women, 230 agreed to participate. The
main reason for refusing to participate was the time-consuming aspect of the study. The
study was approved by the ethical committee of the UMCU; participation was on a voluntary
basis but written informed consent was required. Only nulliparous women with a singleton
pregnancy were included. Characteristics of participants did not differ from those of non-par-
ticipants, except in the case of women with full-time jobs, who were less likely to partici-
pate.  The descriptives of the participants are summarized in Table 4.1. As shown, the sam-
ple of participants consisted largely of middle class women, although both lower and higher
social classes were represented. The majority of women (92.4%) lived together with their
partner, either in wedlock or unmarried. Furthermore, at the time of their inclusion in the
study, the majority of women had a paid job, 54.2 % working less than 38 hours a week and
45.8 % working full-time. 

Participants were asked to fill out questionnaires three times during pregnancy; at 15-17
weeks (early pregnancy), 27-28 weeks (mid pregnancy), and 37-38 weeks of gestation (late
pregnancy). Of the 230 women who completed the questionnaires on the first occasion, 217
completed the questionnaires on the second occasion and 172 did so on the third occasion.
The main reason for the drop in the number of participants towards late pregnancy was deliv-
ery before 37 weeks of gestational age or delivery before the last session of data collection,
which was planned near term, had taken place; other reasons were lack of interest, lack of
time, stillbirth, pregnancy complications that required intensive follow-up, or relocation to
another city. 

7 . 3 . 2  Q u e s t i o n n a i r e s

The package of questionnaires was composed to measure stress-provoking aspects, poten-
tial stress-mediating or -moderating factors and stress-resulting aspects. 

Stress-provoking factors were assessed by means of a life events questionnaire and a
daily hassles list. Also, pregnancy-related anxieties and primary and secondary appraisal of
pregnancy were determined. 

Life events were assessed with the Life Events Questionnaire (Vragenlijst meegemaakte
gebeurtenissen; Willige van de et al., 1985). The life events impact score of this question-
naire was used, which was based on the Social Readjustment Rating Questionnaire (Holmes &
Rahe, 1967).

Daily Hassles were assessed by means of the Everyday Problem Checklist (Alledaagse Prob-
lemen Lijst) (Vingerhoets et al., 1989). The daily hassles questionnaire used in this study is a
Dutch translation of a selection of items of questionnaires, including the Daily Hassles Scale
(Kanner et al., 1981), the Everyday Problem Scale (Burks & Martin, 1985) and the Daily Life
Experience Questionnaire (Stone & Neale, 1982). It measures the frequency of daily hassles in
the past month and gives an intensity score which is the subjective experience of the partic-
ipant of the unpleasantness of the hassles. In this study, only the frequency score was used in
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order to stay free from confounding stress-provoking with stress-resulting factors in the
intensity score. 

Pregnancy anxieties were assessed by means of the Pregnancy Related Anxieties Question-
naire-Revised (PRAQ-R). Specific fears and worries related to pregnancy were measured on
each occasion by means of an abbreviated version of the PRAQ developed by Van den Bergh
(1990). A previous study showed that three different fears specifically related to pregnancy
could be measured by using three items per subscale: fear of giving birth, fear of bearing a
physically or mentally handicapped child, and concern about one's appearance (Huizink et
al., 2000a). This questionnaire was filled out in early, mid and late pregnancy. Cronbach's
alpha's of the subscales were all > .76 throughout pregnancy. 

The appraisal of pregnancy was measured by two single-item instruments. The perceived
threat of the situation, or primary appraisal, was measured by the question 'Can you indicate
on a ten-point scale the degree to which your pregnancy relates to the most upsetting (=1)
and most pleasant event (=10) in your life'? Secondary appraisal, or the perceived options to
control the situation, was assessed with the question 'To what extent do you think you are
able to influence the course of your pregnancy'? Participants could answer on a 5-point scale
ranging from  'considerably' to  'not at all'. These two items were answered on each occasion.

Information on potential stress-mediating or -moderating factors was gathered on each
occasion by means of questionnaires on social support, coping behavior, and a general per-
sonality factor. Social support questionnaires included two subscales of the Social Provisions
Scale (SPS; Russell and Cutrona, 1984; Cutrona and Russell, 1987) which have been translated
into Dutch (Komproe et al., 1991), and two subscales of the Social Support List-Interactions:
emotional and instrumental support (SSL-I; Sonderen, 1991, 1993). The two subscales of the
SPS measured the perceived available emotional and instrumental support. Each subscale
contains four items, with two of them worded in a positive direction and two worded in a
negative direction. Respondents indicate on a four-point scale the level of (dis-) agreement
with the statements. Cronbach's alpha's of the subscale emotional support were moderate
(.66 - .68). However, Cronbach's alpha's of the subscale instrumental support in this study
were < .60 and therefore not appropriate for further analysis (Cronbach, 1951). Since the SPS
questionnaire has never before been used in a sample of pregnant women, we performed a
confirmatory factor analysis (CFA) by means of LISREL 8.30*  to test if a single factor could be
found in our sample, instead of two separate factors. The results showed that four items
indicated a latent factor 'available support' best in early and mid pregnancy (Appendix 1).
Four other items were removed due to high error variances (>.75). The Cronbach's alpha of
this factor was .78 in early pregnancy and .63 in mid pregnancy. In late pregnancy, a slightly
different factor solution was found, including three items that fitted the data best (Appendix
1). The Cronbach's alpha of this factor was .89.  These factor scores were included in further
analyses. The two subscales of the SSL-I assessed received emotional and instrumental sup-
port, and both measure the frequency of supportive interactions. The subscale emotional
support consists of eight items and that of instrumental support consists of seven items. A
four-category response format was used, ranging from 'hardly ever or never' to 'very often'.
Cronbach's alpha's of the subscales in this study were .91 for emotional support throughout
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pregnancy,  and .83, .77 and .79  for instrumental support in early, mid, and late pregnancy,
respectively.

Coping style was assessed by means of the 'Utrecht Coping List-19' (Schreurs, 1988), which
is an abbreviated form of the 'Utrecht Coping List-30'. It contains 19 items to be answered at
a 5- point scale.  A previous confirmatory factor analysis of this questionnaire in the same
sample of pregnant women, showed the presence of two coping factors: emotion-focused
coping and problem-focused coping. Only three items per factor were needed to predict
these coping styles accurately (Huizink et al., 2000b) and were used in the present study.
They were determined on each occasion during pregnancy. 

Trait anxiety was assessed by means of the State-Trait Anxiety Inventory (STAI). The STAI
(Spielberger et al., 1970) comprises two self-report scales for measuring two distinct anxiety
concepts, state-anxiety and trait-anxiety. Both scales contain 20 statements that ask the
respondent to describe how she feels at a particular moment in time (state-anxiety) or how
she generally feels (trait-anxiety). State anxiety is conceptualized as a transitory emotional
state, whereas trait-anxiety refers to relatively stable individual differences in proneness to
anxiety. Cronbach's alpha in this study was .88 for state anxiety and .83 for trait anxiety. The
STAI was filled out on each occasion. A subgroup of 159 pregnant women also filled out a
neuroticism questionnaire (ABV-N; Wilde, 1963). Trait anxiety and neuroticism appeared to
be highly significantly correlated (r > .80, p< .005). Therefore, we preferred to label 'trait
anxiety' as neuroticism throughout the present paper.

Stress-resulting factors involved a perceived stress scale, a general index on mental well-
being, and state-anxiety. 

State-Trait Anxiety Inventory (STAI). The STAI (Spielberger et al., 1970) as described
above  was used to assess state anxiety three times during pregnancy.

General Health Questionnaire (GHQ-30; Goldberg, 1972). A Dutch translation of the GHQ-
30 (Koeter & Ormel, 1991) was used to measure psychological well-being of our subjects. The
questionnaire contains 30 questions to be answered on a four-point scale.  This questionnaire
was filled out on each occasion.

Perceived Stress Scale (Vragenlijst Ervaren Stress). Perceived stress was assessed by
means of a Dutch translation of the Perceived Stress Scale of Cohen & Williamson (1987). It
contains 14 items on an individual's perceived stress over the last month to be answered on a
4-point scale, ranging from 'never' to 'always'. This questionnaire was filled out on each occasion.

The dependent variable in this study is a latent construct distress, composed of the three
abovementioned questionnaires. Thus, distress is the outcome variable in the recursive path
model. The three indicators showed high intercorrelations  (r > .60). Moreover, Cronbach's
alpha of the items of all three questionnaires was >.90.

7 . 3 . 3  S t a t i s t i c a l  a p p r o a c h

The predictors of distress in the multidimensional model were examined by means of path
analyses with LISREL 8.30, a structural equation modeling technique (Jöreskog & Sörbom,
1993; Byrne, 1998). In our path model, the latent construct distress was composed of three
indicators (GHQ-30, PSS, State-anxiety) and predicted by various aspects of stress provoking
factors (daily hassles, life events, primary and secondary appraisal of pregnancy, fear of giv-
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ing birth, fear of bearing a physically or mentally handicapped child, and concern about one's
appearance), two aspects of coping (emotion-focused coping and problem-focused coping),
three aspects of social support (available support, received emotional support, and received
instrumental support) and one personality characteristic (trait anxiety). 

Various steps were undertaken in the statistical analyses. First, descriptive analyses were
performed, yielding mean and standard deviations and Pearson correlation coefficients
between the dependent variable and the predictors. The results of these analyses gave some
insight into the correlational structure, which was further elucidated with cross-sectional
path analyses of distress. Finally, longitudinal analyses were performed.

In more detail, cross-sectional analyses included several steps. First, a basic path model
was postulated in each period of pregnancy according to previous findings (Huizink et al.,
2000b) and tested with LISREL. Included in this model were direct (main) effects on distress
of various aspects of social support and personality. Second, moderating effects of social sup-
port were tested in a next model. Model fits of the first and second models were determined.
Finally, a more complex model was formulated, according to the findings and modification
indices offered by LISREL of the first two models. The best fitting model will then be pre-
sented.

Longitudinal analyses also involved several steps. First, it was tested if predictors of dis-
tress in early pregnancy could also predict distress in mid-pregnancy directly or indirectly by
means of the distress level in early pregnancy. The same step was made for the predictors of
distress in mid-pregnancy and the distress level in late pregnancy. A next step tested if the
cross-sectional model of distress could be improved by adding the distress level found in the
preceding period of pregnancy.

The goodness of fit between the hypothesized path model and the sample data was subse-
quently tested for each model. This provided information about the reliability and validity of
the model while taking measurement errors into account. Goodness of fit measures used
were chi square (χ2) and chi-square divided by degrees of freedom. The latter is sensitive to
sample size and is therefore regarded as a measure of fit rather than a test statistic. When
chi-square is divided by its degrees of freedom the result should be less than 3 if it is to indi-
cate a reasonable fit to the data. P-values of the Chi-square statistic should be > .05, thus
indicating that the model is not significantly different from the data. Other fit criteria
include: Comparative Fit Index (CFI ; >.9 indicates a good fit), Non-Normed Fit Index (NNFI;
>.9 indicates a good fit),  Root Mean Square Error of Approximation (RMSEA), which should be
at least less than .08 and Root Mean Square Residual (RMR), which should be less than .05
(Jöreskog & Sörbom, 1993; Byrne, 1998). 

When several a priori nested models are tested, the models' Akaike's Information Criterion
(AIC) can be compared among the models; the lowest value indicates the best model. In addi-
tion, the difference between chi-square can be tested for significance.
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7 . 4  R e s u l t s

7 . 4 . 1 D e s c r i p t i v e  a n a l y s e s

Means and standard deviations were calculated for all predictors and depending variables
and their correlation coefficients are presented in Tables 7.1 and 7.2.

Table 7.1 Means (standard deviations) of the stress-provoking, stress-mediating, and
stress-resulting factors on three occasions in pregnancy 

Table 7.2 Pearson correlations between distress and stress-provoking and -mediating factors

T1 = early pregnancy; T2 = mid-pregnancy; T3 = late pregnancy * : p <.05; **: p<.005; n.s. = not significant

Distress T1

Predictor

Distress T2 Distress T2

10.2 (6.4)
301.9 (138)

8.7 (1.8)
8.0 (1.9)

14.8 (1.9)
18.5 (4.4)
14.0 (3.9)
35.7 (9.1)
4.6 (5.0)

32.9 (7.8)
28.1 (5.5)

Daily hassles
Impactscore Life Events
Emotion-focused coping
Problem-focused coping
Available support
Emotional support
Instrumental support
Trait anxiety
GHQ-30
State anxiety
Perceived Stress Scale

7.8 (5.5)
164.4 (114)

8.0 (1.9)
8.0 (1.9)

14.7 (1.6)
19.0 (4.4)
13.8 (3.4)
34.4 (9.3)
4.9 (5.0)

31.4 (7.3)
28.1 (5.9)

6.4 (4.4)
150.4 (106)

8.1 (2.2)
7.7 (2.0)

10.9 (2.5)
18.2 (4.5)
13.4 (3.5)
33.7 (8.9)
5.4 (4.8)

31.1 (8.4)
27.0 (5.5)

Daily hassles
Life events
Emotion-focused coping
Problem-focused coping
Available support
Emotional support
Instrumental support
Trait anxiety
Primary appraisal
Seconcary appraisal
Fear of giving birth
Fear of handicapped child
Concern for appearance

Early pregnancyPredictors Mid-pregnancy Late pregnancy

T1 T2 T3 T1 T2 T3 T1 T2 T3

.30**

.32**
-.27*
..n.s.
-.25**
.21**
.16*
.72**

-.25**
.20**
.21**
.25**
.24**

.28**

.18*

.15*
-.22*
-.29**
..n.s.
..n.s.

.60**
-.16*
.25**
.26**
.38**
.27**

.32**

.19*
-.21*

..n.s.

..n.s.

..n.s.

..n.s.
.55*

-.24*
.22*
.21*
.37**
.33**

.28**

.26**
-.17*
..n.s.
-.19*
.16*

..n.s.
.62**

..n.s.
n.s.
.21*
.35**
.22*

.37**

.28**

.18*
-.18*
-.30**
.26**

..n.s.
.82**

-.20*
.28**
.28**
.49**

..n.s.

.36**

.25*
n.s.
n.s.
n.s.
.22*
In.s.
.72**

-.25*
.22*
.26**
.49**
.32**

.19*

.32**
-.18*
..n.s.
..n.s.
..n.s.
..n.s.

.54**
-.19*
..n.s.

.21*

.25**

.35**

.33**

.32**
..n.s.
..n.s.
-.36**

..n.s.

..n.s.
.60**

..n.s.

..n.s.
.30**
.38**
.28**

.41**

.34**
..n.s.
..n.s.
..n.s.
. .20**
..n.s.

.79**
-.28**

..n.s.
.34**
.48**
.27**



The impactscore of life events and the frequency of daily hassles (stress-provoking factors)
decreased by almost 50% in the course of gestation (Table 7.1). In early pregnancy, many
women encountered life events associated with being pregnant, such as marriage, changing
houses, changes in the financial situation, and changes in the relationship with the partner.
Later in pregnancy, pregnant women had less quarrels with their partner or with other fami-
ly members. In contrast, the GHQ-30 score slightly increased, whereas state-anxiety and per-
ceived stress hardly changed. The latter three are all indicators of the dependent variable.
Thus, despite the decrease in some stress provoking factors, the amount of distress remained
rather stable. 

7 . 4 . 2  C r o s s - s e c t i o n a l  a n a l y s e s

7 . 4 . 2 . 1  E a r l y  p r e g n a n c y

Previously we showed that direct effects on distress exist of daily hassles, life events, and
secondary appraisal of the pregnancy in early pregnancy (Huizink et al., 2000b).  In addition,
a mediating effect was found of emotion-focused coping for the distress response to the
uplift of pregnancy (primary appraisal). These paths were included in the present basic path
model. Direct effects on distress of available support, received emotional and instrumental
support and anxious personality were initially added to this model. This model did not fit the
data well and no direct effects of available or received support were found. In contrast,
there was a strong direct effect of neuroticism on the level of distress. An alternative model
was postulated including moderating effects of available support and received emotional and
instrumental support for daily hassles and life events. None of these moderating variables
contributed significantly to the level of distress. Therefore, a more complex model was for-
mulated in which the effects on distress of the moderating variables daily hassles by avail-
able support and life events by available support were mediated by emotion focused coping.
The path of the moderating variable life events by available support to emotion focused cop-
ing was not significant. The remaining best fitting model ( χ2 = 26.74, df=17, p= .06,
RMSEA=.06, RMR = .05, CFI= .96, NNFI=.92)  is presented in Figure 7.2 and explained 86% of
the variance of the latent construct distress. The model included both direct and indirect
effects. Increased levels of the impact score on life events, a more anxious personality ('neu-
roticism'), and regarding pregnancy as a largely uncontrollable event resulted in increased
levels of distress. The uplift of pregnancy resulted in increased emotion focused coping.
When daily hassles were accompanied by available support in one's surroundings, increased
emotion focused coping strategies were also found. In turn, the latter resulted in decreased
levels of distress. The direct effect of daily hassles on distress was no longer significant when
the moderator daily hassles by available support was included in the model. Specific preg-
nancy-related fears did not play a significant role in early pregnancy. 
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Figure 7.2 Best fitting model of distress in early pregnancy. The numbers above the arrows
reflect the standardized Beta coefficients. 

7 . 4 . 2 . 2  M i d  p r e g n a n c y

The basic path model of distress in mid-pregnancy included direct effects of daily hassles
and life events on distress. Secondary appraisal was related to increased levels of fear of giv-
ing birth and fear of bearing a physically or mentally handicapped child, which in turn were
associated with increased levels of distress (Huizink et al., 2000b). First, direct paths of
available, received instrumental and emotional support, and neuroticism to distress were
added to this model. No significant direct effects of social support on the level of distress
were found. Neuroticism was positively related to the level of distress. Second, the proposed
direct effects of social support were replaced by moderating effects of the various aspects of
social support for daily hassles and life events. None of these moderating variables con-
tributed significantly to the prediction of distress. Finally, we hypothesized in a more com-
plex model that received instrumental and emotional support would reduce the levels of
pregnancy-specific anxiety, which in turn would decrease the level of distress. Instrumental
support was found to significantly reduce the fear of giving birth and the fear of bearing a
physically or mentally handicapped child, thereby indirectly reducing the level of distress. No
such effect was found for received emotional support in mid-pregnancy. This model fitted
the data well (χ2 = 21.95, df=22, p= .46, RMSEA<.01, RMR = .04, CFI= 1.00, NNFI=.99) and
accounted for 88% of the total variance of distress. The model is shown in Figure 7.3.

136 Chapter 7

 .24

.16

.19

.25

.76

-.16

Life events

:R2 = .86

Hassles by
Available Support

Emotion Focused Coping

Primary Appraisal

Secundary Appraisal

Neuroticism Distress

*

*



Figure 7.3. Best fitting model of distress in mid-pregnancy. 

7 . 4 . 2 . 3  L a t e  p r e g n a n c y

The basic path model of distress in late pregnancy included direct effects on distress of
daily hassles, life events, problem-focused coping and fear of bearing a physically or mental-
ly handicapped child (Huizink et al., 2000b). As a first step, direct effects of social support
and neuroticism on distress were added to this model. Neuroticism showed a significant
effect on distress, whereas no significant direct effects were found for available and received
social support. The direct effects of social support were therefore replaced by moderating
effects of social support by daily hassles or by life events in the next model. None of these
moderating variables was found to be a significant predictor of distress. A complex final
model was postulated, according to our hypotheses that received instrumental support would
increase problem-focused coping and that daily hassles by available support would also
increase the level of problem-focused coping, which in turn would lead to reduced levels of
distress. This model showed a good fit to the data  (χ2 = 31.58,  df=17, p=.02, RMSEA=.07,
RMR = .05, CFI= .97, NNFI=.94) and accounted for 94 % of the total variance of distress in late
pregnancy. The model is presented in Figure 7.4.
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Figure 7.4. Best fitting model of distress in late pregnancy.

7 . 4 . 3  L o n g i t u d i n a l  a n a l y s e s

To test for longitudinal effects of potentially stress provoking factors on distress, several
steps were undertaken. First, correlation coefficients between the distress scores in early,
mid- and late pregnancy were found to be moderately high (r > .57) and statistically signifi-
cant (p <.0005). Second, predictors of distress in early pregnancy (see Figure 7.2) were pos-
tulated as predictors of distress in mid-pregnancy in a path model and tested with LISREL.
The results showed that neuroticism, secondary appraisal of pregnancy, and life event impact
scores determined in early pregnancy accounted for 63 % of the distress in mid-pregnancy. All
these paths were significant (t >2) and the model fit was found to be adequate ( χ2 = 18.17,
df=17, p= .38, RMSEA=.03, RMR = .06, CFI= .99, NNFI=.98). Third, secondary appraisal of
pregnancy and the life event impact scores determined in early pregnancy were added to the
cross-sectional predictors of distress in mid-pregnancy (see Figure 7.3).  Although neuroticism
determined in early pregnancy contributed significantly to distress in mid-pregnancy, this
variable was not added to the cross-sectional model, because neuroticism in early and mid-
pregnancy were strongly correlated (r=.76, p< .0005). They cannot be regarded as indepen-
dent predictors and, therefore, reflect a relatively stable characteristic of an individual.
When the cross-sectional predictors were entered in the model, the longitudinal effects of
secondary appraisal of pregnancy and the life event impact scores were no longer significant.
Fourth, cross-sectionally determined predictors (see Figure 7.3) and distress scores of early
pregnancy were postulated as predictors of distress in mid-pregnancy. Distress in early preg-
nancy did not significantly contribute to the variance of distress in mid-pregnancy when the
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cross-sectional predictors of distress in mid-pregnancy were taken into account. Finally,
according to the modification indices offered by LISREL, two paths were added to the latter
model. Distress in early pregnancy was found to be related to increased fear of giving birth
and fear of bearing a physically or mentally handicapped child (see Table 3). This model fit-
ted adequately to the data  ( χ2 = 48.07, df=44, p=.31, RMSEA=.03, RMR = .05, CFI= .98,
NNFI=.96), although the fit is not optimal. When we compared this longitudinal model with
the cross-sectional model in Figure 7.3, the latter is preferred according to the AIC criteria
(142.07 versus 87.95) and according to the CFI (.98 versus 1.00) and NNFI (.96 versus .99). 

Similar steps were followed to test the longitudinal effects on distress in late pregnancy of
stress provoking factors determined in mid-pregnancy. The first step involved predictors of
distress in mid-pregnancy (see Figure 7.3) as potentially stress-provoking factors for distress
in late pregnancy. This model showed no satisfactory fit to the data. However, the paths
from the life event impact scores and neuroticism determined in mid-pregnancy to distress in
late pregnancy were found to be significant (t >2). However, when the cross-sectional predic-
tors of distress in late pregnancy (see Figure 7.4) were taken into account, these factors from
mid-pregnancy were no longer significant predictors of distress in late pregnancy. The second
step included stress-provoking factors from late pregnancy and distress scores of mid-preg-
nancy as predictors of distress in late pregnancy.  Distress in mid-pregnancy did not signifi-
cantly contribute to the variance of distress in late pregnancy. 

7 . 5  D i s c u s s i o n

Pregnancy is a period during which many aspects of a woman's life change. With regard to
stress, the descriptives of the present study showed that early pregnancy is the period in
which most women reported most daily hassles and life events. In the course of pregnancy,
these stress-provoking factors were found to decrease with almost 50%, whereas the psycho-
logical distress did not change with time. Therefore, it was of interest to test multidimen-
sional models of distress three times in pregnancy to gain more insight into the similar and
different predictors of distress throughout pregnancy.

The first aim of the study was to formulate and test a multidimensional model of prenatal
stress cross-sectionally in early, mid-, and late pregnancy. In each period of pregnancy we
found a significant multidimensional model of distress which explained most of the variance
in the dependent construct (86%, 88% and 94%, respectively).  

Two common predictors of distress were found throughout pregnancy. The general stress-
provoking factor life events accounted for a significant part of the variance of distress in
early, mid- and late pregnancy. In addition, neuroticism had a strong main effect on distress
in each period of pregnancy. The main effect of life events on distress was somewhat unex-
pected, since other studies showed that life events had only a modest effect on health out-
come (e.g. McEwen & Seeman, 1999; Rabkin & Struening, 1976). Instead, we had expected
more effects of daily hassles on distress, according to other studies (DeLongis et al., 1982;
Paarlberg et al., 1999). Neuroticism had a main effect rather than a moderating effect on the
distress level, a finding in line with other studies (Ormel & Wohlfart, 1991; Cimbolic Gunthert
et al., 1999). These authors argued that neuroticism is frequently associated with a chronic
negative affectivity, which could explain the high scores on distress levels throughout preg-
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nancy.
Daily hassles no longer accounted for increased distress in early and late pregnancy when

personality factors and social support were included in our model.  Only a small effect was
found during mid-pregnancy.  In contrast, we previously found that daily hassles have strong
effects on distress, when personality factors and social support are not included (Huizink et
al., 2000b). It has been suggested that negative emotionality, like anxiousness, is associated
with an increased vulnerability to everyday problems and small irritations (Watson & Clark,
1984). Therefore, including neuroticism in the present models may have overruled the effect
of daily hassles on distress. Another possibility is that distress and daily hassles are separable
concepts, with different mechanisms underlying the possible effect on birth outcome and
later development. After all, effects of both daily hassles (Paarlberg et al., 1999) and dis-
tress (Dunkel-Schetter, 1998) on birth outcome have been found  This possibility needs to be
examined in future studies. 

Other stress-provoking factors specifically related to pregnancy were found to result in
increased levels of distress. In early pregnancy, the perceived uncontrollableness of the
course of pregnancy resulted in more distress, whereas in mid-pregnancy the same resulted
in increased pregnancy-related fears. The specific pregnancy-related anxieties also explained
a significant part of the variance of distress in mid- and late pregnancy. 

Emotion-focused coping appeared to buffer the stress response to the uplift of pregnancy
in early pregnancy.  Problem-focused coping had a direct inhibiting effect on distress in late
pregnancy. If instrumental support was provided in the last part of pregnancy, more problem-
focused coping was found. This finding corresponds well with our hypothesis that instrumen-
tal support would be welcomed during pregnancy. Especially in late pregnancy, when women
are less mobile and preparations for the nursery are commonly carried out, instrumental sup-
port may be needed. Our findings suggest at least that when problems are encountered,
instrumental support facilitates problem-focused coping. When social support is available in
early and late pregnancy, the occurrence of daily hassles also increased coping. Thus, our
findings support the view that social support must be considered a resource of coping strate-
gies, rather than considering coping as an important determinant of social support. In early
pregnancy, emotion-focused coping is activated, whereas in late pregnancy problem-focused
coping is increased. Apparently, available social support buffered the effect of daily hassles
on distress indirectly. 

Another potentially moderating factor for the response to stress provoking factors was neu-
roticism (Fig. 7.1). In the present study, a strong direct effect was found for this personality
aspect, rather than a moderating effect. Our sample consisted of normal risk pregnant women
without very disturbing life conditions or great stressors. It may be that in situations of extreme
stress provoking factors neuroticism would modify the stress response. Therefore, the models
obtained in this study should be tested in high-risk pregnant women as well. 

The second aim of the study was to analyze in a multidimensional model the differences in
prenatal stress in early, mid- and late pregnancy. The results clearly showed that each peri-
od of pregnancy has some unique aspects that accounted for increased or decreased levels of
distress. As previously reported, the most effective coping style changes from emotion-
focused coping in early pregnancy to problem-focused coping in late pregnancy (Huizink et
al., 2000b). In mid and late pregnancy, pregnancy-specific anxieties were found to increase
distress, whereas in early pregnancy no such effect was found. In a previous study, we
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showed that the highest levels of pregnancy-related anxieties were found in early pregnancy.
Since these fears resulted in a measurable increase in distress only after several months of
pregnancy had elapsed, perhaps the chronic effects of these fears may have resulted in more
distress in the later stages of pregnancy. 

The third aim of the study was to test for longitudinal effects of stress-provoking factors
on distress. As described in the introduction, some stress provoking factors may have long-
term effects on distress. Moreover, certain aspects of potential stressors could be confound-
ed by distress. Therefore, we performed some longitudinal analyses. Simple correlation coef-
ficients between distress scores in early, mid- and late pregnancy were found to be
moderately high and statistically significant, suggesting that distress is a rather stable emo-
tion throughout pregnancy. However, more detailed analyses showed that the factors con-
tributing to the total amount of explained variance of distress differed in each period of
pregnancy. This becomes clear from visual inspection of Figures 7.2 through 7.4. Statistically,
it was found that the cross-sectional predictors of distress resulted in the best models of dis-
tress. Nevertheless, some similarities were found among the models of distress in early, mid-
and late pregnancy. Neuroticism was a strong predictor of distress in each period of pregnan-
cy. Since neuroticism reflects a relatively stable personality characteristic, this may explain
the strong relationship between the levels of distress over time. On top of neuroticism, differ-
ent factors accounted for the remaining variance of distress in early, mid-, and late pregnan-
cy. These factors appeared to be rather specific for a particular period of pregnancy. This
finding is supported by results of exploratory analyses in which we tried to fit the model of
distress in early pregnancy with the data from mid- and late pregnancy. Similarly, the models
of distress in mid- and late pregnancy were fitted with data from the other pregnancy peri-
ods. All resulting models had poor fits (results not shown), suggesting that they contain spe-
cific elements which contribute to distress. Life events had the strongest effect at the
moment they were encountered in pregnancy, although a long term effect, three months
later, was also found. However, current life events overruled the long-term effect of life
events occuring in an earlier period of pregnancy. It is likely that the repeated occurrence of
life events throughout pregnancy results in accumulating effects on distress. This calls for
another type of analysis of these data in the future.

Pregnancy is a unique event in a woman's life, involving many adaptational changes but
also naturally occurring biological changes in the body. In the present study, we have tested
models of stress in this changing biological system and have found temporal changes in dis-
tress. However, our analyses have focused on the psychological level of distress. The biologi-
cal system of pregnant women is unstable due to changes in hormone levels associated with
pregnancy and offers a unique situation to test the effect of stress during a relatively short
period of time. Perhaps the biological changes could have attributed to the differences found
in the models of distress throughout pregnancy. In a next study we will examine the relation-
ship between biological changes as reflected by levels of cortisol, ß-endorphine, and ACTH,
and the models of stress. 

Our findings clearly show that a single measurement of distress in pregnancy is not suffi-
cient to accurately describe prenatal stress. The multidimensional models of prenatal stress
offer more insight into the processes that lead to increased distress levels in pregnant
women. Prevention and intervention programs should take notice of the temporal specificity
of certain aspects of the models. Although neuroticism is a stable and strong predictor of dis-
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tress, other aspects related to emotions and cognition regarding pregnancy hold potential for
modification.  Since there is growing evidence that women with high prenatal distress are at
increased risk for poor pregnancy outcome, prevention of high levels of distress is needed.
The general models of prenatal distress described in the present study should be tested in
specific high risk groups in the future, to identify the major distress causing factors.  Then,
specific prevention or intervention programs can be developed, which may have more poten-
tial to reduce the levels of distress and subsequently poor birth outcome. The temporal
specificity of the models suggests that prevention and intervention programs of distress must
take into account the period of pregnancy. It is recommended to take at least the following
predictors of distress into account when testing the effect of prenatal stress on birth out-
come or postnatal development: life events, neuroticism, secondary appraisal of pregnancy
(early and mid-pregnancy), fear of bearing a handicapped child (mid- and late pregnancy),
emotion-focused coping in early pregnancy and problem-focused coping in late pregnancy
(Fig. 7.2-7.4). 

In future studies we will examine if the concept of prenatal stress as described in the pre-
sent study predicts birth outcome and later postnatal development. Our findings of this study
suggest to take the amount of daily hassles into account as an independent predictor of birth
outcome and development as well. 
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