Journal of Psychosomatic Research 56 (2004) 47 – 52

Pregnancy affects appraisal of negative life events
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Abstract
Objective: It has been demonstrated that physiological
responses to stress are diminished late in pregnancy. This study
investigates whether emotional responding is diminished as well
by measuring affective responses to specific life events during
pregnancy. Methods: A total of 292 pregnant women reported the
occurrence of and affective responses to a range of major life
events during gestation. Two analyses were conducted (across
events and within events) on these responses to determine whether
life events occurring in the first trimester were rated as more

stressful than those that occurred in the third trimester. Results:
Both within-event and across-events analyses of responses to life
events demonstrated that events occurring early in pregnancy were
perceived as more stressful than events occurring later in
pregnancy. Conclusion: Responses to stress and affective state
are progressively altered in pregnant women, suggesting that
timing of stress exposure during gestation may be critical in
determining its impact.
D 2004 Elsevier Inc. All rights reserved.
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Introduction
Prenatal stress is associated with a range of adverse
outcomes in humans [1 – 7], with the most compelling
evidence supporting the link between stress and the adverse
birth outcomes of low birth weight and preterm birth [8 –
11]. Preterm delivery (gestational length < 37 weeks) and
low birth weight (birth weight V 2500 g) account for a
sizeable percentage of live births in the US and are the most
prevalent causes of perinatal, neonatal and infant morbidity
and mortality in nonanomalous infants [12]. Despite advances in prenatal medical care, the incidence of premature
births has not decreased in the US in recent years [13].
The relation between stress and the adverse outcomes of
low birth weight and shortened gestational length exists
both when stress is measured as the occurrence of negative
events [14 – 16] and when measured in the form of stress
appraisals (such as reports of perceived stress or negative
emotion [9,17,18]). However, these studies reveal mixed
results, some indicating that stress is a predictor of adverse
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birth outcome, and others finding no association (for
reviews, see Refs. [10,19,20]). These discrepancies may
exist because the relation is weak and inconsistent or
because the construct of stress is not being adequately
measured. Animal research suggests that it may be premature to conclude the former, because large causal effects of
prenatal stress on adverse outcomes have been repeatedly
observed (for a review, see Ref. [21]).
In order to characterize more precisely the effects of
stress on birth outcome, it is critical to ascertain the
variables that affect the amount of stress a woman experiences during pregnancy and that affect the impact of stress
on birth outcomes. An understanding of these variables
may help explain inconsistencies among studies examining
the effects of stress on birth outcomes. A number of
such factors have been identified, and these include race/
ethnicity [22,23], acculturation [24] marital status [25], body
mass index [26], obstetric risk [27], smoking [28], social
support [29] socioeconomic status [30,31] and personality
traits [18,32].
One rarely studied factor that may affect stress responses
and the impact of stress during pregnancy is the timing of
stress during gestation. It is well established that the
timing of stress is important because of critical periods
of development in the fetus [33,34]. However, timing of
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stress could also be important because maternal responses
to stressful events may differ depending upon when the
events occur during gestation. Physiological responses
to stressor challenge decrease as pregnancy advances.
Responding of both the hypothalamic – pituitary– adrenal
and sympathetic – adrenal – medullary systems are progressively dampened during pregnancy [35 –39]. Such changes
in the physiological stress response may be associated
with attenuated psychological responding. For example,
Glynn et al. [14] found that appraisals of the emotional
impact of a major earthquake were related to the time of
gestation at which the earthquake occurred. Those who
experienced the earthquake early in pregnancy rated it
as more stressful than those who experienced it late
in pregnancy.
The purpose of the present study was to characterize
stress appraisals at different stages of pregnancy by examining affective responses to a diverse set of stressful life
events. If dampened physiological reactivity found in other
studies is associated with diminished affective responding,
then we should find that life events experienced early in
pregnancy are appraised as more stressful than those experienced later.

Method
Participants
A total of 292 women who were attending a prenatal
clinic associated with the University of California, Irvine,
participated. Participants were recruited into the study
during the late second or early third trimester of pregnancy. Sixty-two percent of the women who were approached
agreed to participate. Those consented had a mean age of
26.0 years, were 46.6% primiparous, 63.3% married,
44.5% Hispanic and 48.8% White non-Hispanic. Each
woman had a singleton pregnancy. All participants gave
written, informed consent and the study was approved by
the Institutional Review Board of the University of
California, Irvine.
Gestational age assessment
Because we were interested in the timing of stress
during pregnancy, it was particularly important that our
estimates of date of conception and gestational age be
accurate. Gestational age was determined by the best
obstetric estimate based on a combination of last menstrual
period and early uterine size and was confirmed by ultrasonography at 20 weeks. For cases in which a discrepancy
between last menstrual period, clinical examination and
ultrasonography exceeded the margin of error for ultrasonographic biometry for gestational age, the estimate of
gestational age was revised according to the results of
the ultrasonography.

Life events assessment
Participants completed an interview concerning 24 major
life events once during gestation and once postpartum. The
life events instrument was adapted for pregnancy from one
employed in a large epidemiological study of mental health
[40]. At the first assessment (approximately 32 weeks of
gestation), all life events from conception until that point in
pregnancy were reported. At the second assessment (approximately 6 weeks postpartum), women reported all
events that had occurred since the first interview at 32
weeks of gestation until birth. In addition to reporting
whether or not any of the events had occurred, each women
also reported the date of the event and how upsetting or
aversive she had found the event. This affective rating was
made on a four-point scale with the endpoints ‘‘not at all’’
and ‘‘extremely.’’ Approximately one third (n = 93) of the
women were excluded from the life events analyses because
they reported experiencing none of the life events included
in the instrument during pregnancy. We conducted analyses
comparing those who experienced life events to those who
did not on several demographic and medical variables.
Of the 24 life events, 18 were included in the analyses
(see Table 1 for a list of events). Five events were excluded
because they occurred less than 10 times in the population
and thus were not of sufficient number to include in the
analyses (these events included: severe car accident, burglary, mugging or attack, sexual harassment or discrimination, and racial discrimination). Natural disasters were also
excluded because data from this event were examined and
reported elsewhere (see Ref. [14]). We conducted two
different analyses on these life events, one across events
and one within events. In the analysis across events, for each
woman, we randomly selected one life event from among
those that she had experienced (if she only had experienced
one, we chose that one). This was necessary to avoid
Table 1
Mean affective rating of life events for the first and third trimesters
Event

First trimester

Third trimester

Change in living conditions
Extra responsibilities
Serious injury or illness
Financial problems
Problems in romantic relationship
Serious arguments
Job loss
Problems at work
Death of family or friend
Separation or divorce
Separated from romantic partner
Problems with alcohol or drugs
Someone important moves away
Emotional problems
Legal problems
Sexual problems
Loss of valuable possession
Threatened with physical harm

2.20
2.55
3.55
3.47
3.74
3.60
2.89
3.43
4.00
3.00
3.42
3.33
3.22
3.33
3.50
3.50
3.00
4.00

1.63
2.00
3.46
3.35
3.08
3.29
3.13
3.60
3.87
2.82
2.86
3.25
2.86
3.25
3.10
3.12
3.80
4.00

(n = 20)
(n = 20)
(n = 11)
(n = 19)
(n = 19)
(n = 10)
(n = 19)
(n = 14)
(n = 6)
(n = 10)
(n = 12)
(n = 9)
(n = 9)
(n = 9)
(n = 6)
(n = 6)
(n = 2)
(n = 5)

(n = 24)
(n = 20)
(n = 28)
(n = 17)
(n = 13)
(n = 21)
(n = 16)
(n = 10)
(n = 16)
(n = 11)
(n = 7)
(n = 8)
(n = 7)
(n = 8)
(n = 10)
(n = 8)
(n = 6)
(n = 2)
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problems of nonindependence — assuring that each woman
contributed a rating of only one life event. After identifying
an event, the affective rating of that particular event was
transformed to a z score based on the distribution of all
responses for that same event (responses from every participant who had experienced that event). The transformation
to a standardized score was necessary because the mean
rating of each event differed widely. For example, the death
of a family member or friend had an average rating of 3.83
while the burden of extra heavy responsibilities had an
average rating of 2.56. By standardizing each rating based
on the distribution of ratings for that particular life event, we
were able to compare responses to different life events with
a range of reported severity. We then conducted an analysis
of variance (ANOVA) to determine whether the trimester in
which an event occurred was associated with the affective
response to the event (z score).
For the within-event analysis, the mean affective response of all women who experienced a life event in the
first trimester was compared to the mean response of all
women who experienced the same life event in the third
trimester. For example, the mean rating of all participants
who experienced legal trouble during the first trimester was
compared to the mean rating of all participants who experienced legal trouble during the third trimester. After calculating the means for each event, we then tested whether the
number of times the rating for the first trimester exceeded
that of the third trimester was greater than would be
expected by chance. This second analysis determines whether a change in the emotional impact of life events during
pregnancy is due to a change in the perception of a few life
events only, or whether life events in general are perceived
as less stressful later in pregnancy.

Results
Comparison of women with life events to those with no
life events
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confirmed that women who experienced life events early
in pregnancy rated them as more stressful than those who
experienced them later in pregnancy (see Fig. 1). A oneway ANOVA with trimester of pregnancy as the betweensubjects factor yielded a main effect of trimester with a first
trimester mean z score of .14, a second trimester mean
of .03 and a third trimester mean of .34 [ F(2,196) =
4.77; P < .01]. Post hoc comparisons determined that the
first trimester mean was significantly higher than the
third trimester mean (Sheffé test; P < .05) while the second
trimester mean did not differ statistically from the first
trimester mean (Sheffé test; P = .82) and was marginally
significantly higher than the third trimester mean (Sheffé
test; P = .07).
The results of the second analysis within events are
consistent with the results of the between-events analysis,
suggesting that the emotional impact of specific life events
declines as pregnancy progresses. Table 1 shows for each
life event the mean affective response for the first and third
trimesters. As expected, more often than predicted by
chance, the first trimester rating exceeded the third trimester
rating. In fact, for 14 out of the 18 life events, a specific
stressor was reported to be less upsetting if it occurred
during the third trimester than if it occurred during the first
(binomial test; P < .05). This analysis demonstrates the wide
range of events for which perception of stress differs
depending on stage of pregnancy.
Assessment of sociodemographic variables
Because ethnicity, parity and socioeconomic status could
potentially influence stress appraisals [22,23,30,31,41], we
included these variables in an ANCOVA. We entered
parity (primiparous vs. multiparous), ethnicity (White nonHispanic vs. all other ethnicities) and annual household
income (income was measured with an ordinal scale ranging
from 1 = less than US$10,000 to 10 = over US$90,000)
as covariates in the model with trimester of life event

Comparisons were conducted to examine whether the
subset of women who experienced life events during pregnancy (n = 199) differed from those who had not experienced life events (n = 93) on several demographic and
medical factors. t Tests revealed that the two groups did
not differ significantly in maternal age, parity or length of
gestation (all t’s < 1.17; P’s > .29). Chi-square tests revealed
no difference in the ethnic distribution or marital status
between the study sample and the remainder of the sample
(both v2’s < 2.67; P’s > .45).
Life events
The across-events analysis, which examined whether the
standardized affective response scores to a range of life
events differed depending on the timing of the event,

Fig. 1. Mean (and S.E.) stress appraisal during each trimester of pregnancy
(N = 199).
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occurrence. With the addition of the three covariates, the
main effect of trimester of occurrence remained unaltered
[ F(2,189) = 4.90; P < .01]. First trimester stress appraisals
were higher than third trimester appraisals. Parity was associated with stress appraisals ( P < .01), with primiparous
women exhibiting lower ratings on average than multiparous
women. Neither ethnicity nor household income showed a
statistically significant association with stress appraisals
(both P’s > .4).
Do the different assessment periods account for the
timing effects?
Because our life events appraisals were conducted both
during pregnancy and during the postpartum period, and
because mood (including depression and anxiety [42]) may
differ systematically between these two periods, a final
analysis was included to assure that emotional state at the
time of assessment did not account for the differences in
affective responses. An additional ANOVA was conducted
including only those women who had provided the stress
appraisals at the pregnancy interview (32 weeks of gestation). If systematic differences in mood between the assessment points did not account for the results, then the decline
in stress appraisals should remain when the appraisals
included in the analysis were limited to one assessment
period. With the analysis of the 32-week subsample, the
effect of timing on stress appraisals remained unchanged.
Women who experienced the stressor in the first trimester
rated it as more stressful than those who experienced it
during the third trimester [ F(2,150) = 4.26; P < .05].

Discussion
Our data suggest that emotional responding does change
as pregnancy advances. Life events that are experienced
later in pregnancy are perceived as less stressful than those
that occur earlier. These findings extend those from a
previous study showing that responses to the acute stress
of a major earthquake decreased as pregnancy advanced
[14]. The present data show that emotional responses
to eighteen separate life events are attenuated later in
pregnancy as well.
It is possible that the results could be associated with
some sort of recall bias due to the fact that the number of
days between the life event and the recall of that event was
not consistent (there was a longer distance between event
and recall for those events that occurred early in pregnancy
compared to late). We believe that a recall bias associated
with this difference does not provide a plausible explanation
for our results. In order for a recall bias explanation to
account for our results, it would have to postulate that the
larger the distance between the negative event and the recall,
the more severe the report of the event. Empirically, this
does not appear to be the case. At least one study [43] has

shown that the tendency to overestimate the intensity of
emotions from the more distant past does not exist.
There are both peripheral and central physiological
changes during pregnancy that could account for the altered
emotional responding we have documented. Pregnancy is
associated with progressive changes in the endocrine, immune and cardiovascular systems [44 –47], and these peripheral changes affect responding to exogenous stressors
[37,39,48]. For example, blood pressure, heart rate and
catecholamine responses to stress are reduced during pregnancy [35 – 39]. It is possible that these peripheral changes
have implications for central processes as well. Several
experimental studies have demonstrated a role for hormones
and cytokines in initiating changes in the major neurotransmitter systems [49 – 54]. In addition, there exist pregnancyassociated central changes that, in conjunction with or
independently of the peripheral changes, could account for
our findings. Recent nonhuman animal studies suggest that
during pregnancy, changes in the neurotransmitter oxytocin
may induce alterations in stress responses and anxietyrelated behavior [55,56].
The notion of critical periods during pregnancy is not
new. For some time, it has been recognized that during
certain periods of fetal development, especially early in
gestation, insults and teratogens have particularly devastating consequences [33,34]. Because of pregnancy-related
changes in maternal affect and physiology, the strength of
the relation between stress and length of gestation may also
depend, in part, on the timing of stress. Our findings suggest
that the timing of stress in human pregnancy is important in
determining its impact on affective responses. In addition,
preliminary evidence suggests that early stress is more likely
to result in shorter gestation than is later stress [14].
A failure to account for when the stress happens may result
in a misestimation of the relation between stress and
pregnancy outcome.
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