
  

 

 

Tilburg University

The effect of (induced) maternal emotions on fetal behaviour

Van den Bergh, B.R.H.; Mulder, E.J.H.; Poelmann-Weesjes, G.; Bekedam, D.J.; Visser,
G.H.A.; Prechtl, H.F.R.
Published in:
Early Human Development

Publication date:
1989

Link to publication in Tilburg University Research Portal

Citation for published version (APA):
Van den Bergh, B. R. H., Mulder, E. J. H., Poelmann-Weesjes, G., Bekedam, D. J., Visser, G. H. A., & Prechtl,
H. F. R. (1989). The effect of (induced) maternal emotions on fetal behaviour: A controlled study. Early Human
Development, 19(1), 9-19.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal
Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Download date: 23. May. 2023

https://research.tilburguniversity.edu/en/publications/32b8ee95-0151-4bf5-bf87-5dd0b12fc971


Early Human Development, 19 (1989) 9-19 
Elsevier Scientific Publishers Ireland Ltd. 

EHD 00937 

The effect of (induced) maternal emotions on 
fetal behaviour: a controlled study 

B.R.H. Van den Bergh”, E. J.H. Mulder”, G.H.A. V&era, 
G. Poelmann-Weesjesa, D. J. Bekedam” and H.F.R. Prechtlb 

The Departments of “Obstetrics and bDevelopmental Neurology, University Hospital, Groningen. The 
Netherlands 

Accepted for publication 29 April 1988 

Summary 

In ten healthy near-term pregnant women the effect of induced maternal emo- 
tions on fetal motor behaviour was studied. Emotions were induced by showing a 
film of a normal delivery. Fetal behaviour was recorded by means of real-time ultra- 
sound observations of general movements and eye movements and by fetal heart 
rate monitoring. The observations had a duration of 2 h. The data were compared 
with those obtained during a 2-h control period, which took place the day before (n 
= 5) or after the study period (n = 5). Maternal emotions (induced) were measured 

by means of psychological tests. No effects on fetal motor activity or on behavioural 
state organization could be found as a result of this film. There was, however, a sig- 
nificant positive correlation (P < 0.01) between the mean level of anxiety of the 
women and the motor activity of the fetuses. 

fetal behavioural states; fetal motor activity; maternal emotions; maternal anxiety 

Introduction 

The belief that the emotional condition of a pregnant woman may affect the child 
she carries has become the subject of much interest for scientific inquiry over the last 
decades. Many studies have been conducted which deal with the relation between 
maternal emotionality during pregnancy and the reproductive outcome. It has been 
hypothesized that increased levels of negative emotionality in the pregnant woman 
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induce pregnancy and birth complications as well as developmental abnormalities in 
the newborn infant [4]. Anxiety is the emotional condition most often studied. 
Although the available data support the notion of a relationship between maternal 
emotionality and reproductive outcome, they do not permit any conclusions regard- 
ing the nature of this relationship [4]. See for a review of the literature, e.g., Refs. 2 
-6,9,11,14and 18. 

Only a few studies have been published on the relationship between maternal 
emotional stress and fetal behaviour. In case histories the observation has been 
made (apparently for the first time in 1867 by Whitehead) that mothers under severe 
emotional stress tend to have hyperactive fetuses [7,9,10,20]. Sontag reported 
similar observations in eight cases in 1941 [16]; it was, however, not specified how 
the observations of fetal behaviour had been made. In 1980, during an earthquake in 
southern Italy, Ianniruberto and Tajani had the opportunity of examining 28 panic 
stricken pregnant women (18-36 weeks pregnant) with ultrasonography. All fetuses 
showed intense hyperkinesia which lasted from 2 to 8 h. Their movements were 
numerous, disordered and vigorous [8]. It has also been suggested that far less 
intense maternal emotional conditions (e.g. listening to music) can affect fetal 
behaviour [21]. 

As we are unable to find any controlled studies in the literature on this subject we 
conducted the present study to investigate (a) whether induced maternal emotions 
have an effect on fetal behaviour and behavioural state organization and (b) whether 
there is a relationship between maternal base level anxiety and fetal motor behav- 
iour. Fetal behaviour was investigated by making combined recordings of fetal heart 
rate, general movements and eye movements, using a cardiotocograph and real-time 
ultrasound. Emotions were induced by showing a 26-min film of a normal delivery. 
In a pilot study it was demonstrated that this film is effective as an emotion-inducing 
stimulus. 

Subjects and Methods 

Subjects 
Ten healthy women between 36 and 40 weeks gestational age volunteered to par- 

ticipate in this study. None of the women had seen the film before. Their age ranged 
from 19 to 31 years (M = 25.5 years). Seven women were nulliparous; the remaining 
three had one or two children. 

All pregnancies were uncomplicated and, except for iron supplements, no medi- 
cation was prescribed. The subsequent deliveries were uneventful and all infants 
were born at term and were appropriate-for-dates; six were male and four female. 
Nine infants had a 5-min Apgar-score of 9 or 10; one infant had a 5-min score of 4 
and was born with signs of meconium aspiration. All ten infants did well after birth. 

Recording 
Fetal behavioural observations were made during 2 successive days, with the 

women in a comfortable semi-recumbent position. Recordings of fetal heart rate 
(FHR) and fetal movements were made between 1400 and 1700 h and had a duration 



of 120 min. Fetal heart rate was recorded with a cardiotocograph (Hewlett Packard 
803OA) and was displayed as beats per min on a 4-channel event recorder. Fetal 
general movements and eye movements were visualized using two linear-array real- 
time scanners (Siemens, Imager 2300 and Aloka, Model SSD-256). They were 
encoded digitally by means of an event marker on the event recorder and also onto a 
minicassette for numerical analysis. Using a previously described computer program 
[19], general movements were analyzed in 3.75-s epochs. Only one fetal movement 
was accepted each 3.75 s, irrespective of the frequency of pressing the button of the 
event marker. General movements were expressed as a percentage of the recording 
time per time unit or per behavioural state. 

The four fetal behavioural states were identified from the combined recordings 
obtained on the event recorder (paper speed: 1 mm/s), in accordance with the cri- 
teria as defined by Nijhuis et al. [12]. However, as State 3F and 4F are scarce, the 
recordings were only divided into State 1F (stable FHR with low heart rate variabil- 
ity; body movements absent or incidental; eye movements absent) and State 2F-4F. 
The latter includes State 2F through 4F and periods of no-state identified. 

Film and psychological tests 
The film had a duration of 26 min. Starting with the patient’s admission to the 

obstetrical ward, the film showed, in its course, impressions of the first and second 
stage of labour, including delivery in a normal nulliparous woman. Besides illustrat- 
ing the actual birth process, attention had also been paid to the emotions of the 
woman and her husband. This film, produced by the Department of Obstetrics of 
the University of Amsterdam, is shown monthly at our department to pregnant 
women and their partners for educational purposes. 

In a pilot study, the film was shown to a group of 66 women who were 25-38 
weeks pregnant. A standardized anxiety questionnaire (STAI) was filled in by them 
immediately before and after the film session. Immediately after the film an ad hoc 
questionnaire regarding feelings during the film was also completed by the women. 
The State-Trait Anxiety Inventory (STAI) [ 13,171 was used as a measure of anxiety. 
This instrument differentiates between an anxiety trait (of a characterological 
nature, a disposition, anxiety proneness) and state anxiety (which reflects current 
tension or apprehension and is fluctuating). The inventory is self-administering and 
contains 20 items, each scored on a scale from 1 to 4 (1, not at all; 2, somewhat; 3, 
moderately so; 4, very much so). For the present study only the state (situational) 
anxiety scales were used, as we were interested in the relationship between maternal 
situational anxiety and fetal behaviour during ultrasound examinations. The ad hoc 
questionnaire contained ten items and was scored on a similar four-point scale. 
Sample items include: fascinating, interesting, boring and emotional. 

The difference between the state anxiety scores before (M = 32.9) and after 
(h4 = 37.1) the film was highly significant (t(65) = 4.48, P < 0.001, two-tailed 
paired t-test). 

In the ad hoc questionnaire the following items received the highest score on the 
four-point scale: fascinating (M = 3.06), interesting (M = 3.06) and emotional (M 
= 2.91). Thus, the film induced feelings of anxiety, with the result that most of the 
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women were fascinated and emotionally touched. The fact that we saw several 
women crying during the film confirmed these results. 

Study design 
The film was shown during the second half hour of one of the observation days 

(the ‘experimental’ day). The other observation day served as a control. The control 
and experimental day fell on two successive days in a counterbalanced order. This 
means that two sequences were run: experimental session followed by control 
session (Sequence E-C) and control session followed by experimental session (Se- 
quence C-E). The women were allocated to either sequence at random. Each session 
was divided into four 30-min periods; Tl is before, T2 is during and T3 and T4 are 
after the film period or its control analogues. Figure 1 summarizes the experimental 
design used. 

The ten women who participated in the main study filled in the STAI before and 
after each of the observation sessions. During the film and recording of fetal move- 
ments the maternal emotions were observed. On the experimental day the ad hoc 
questionnaire was completed and a semi-structured interview regarding feelings 
during the film was held. 

The procedures followed were in accord with the ethical standards of the commit- 
tee on human experimentation of the University Hospital of Groningen. 

Statistics 
The following statistical methods were used: analysis of variance, paired t-test 

and Pearson’s correlation. All tests were two-tailed; alpha = 0.05 or beyond. 

sequence e-c: 

n.5 

sequence c-e: 

n=!i 

day 1 day 2 

experimental control 

IIEBEn CUIU 
Tl T2 T3 T4 r, T2 T3 t 

control experimental 

Tl T2 T3 ra 

Tl- T4: half hour periods ??film 

Fig. 1. Experimental design. 
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Induced maternal emotionality and base level anxiety 
The difference between the state anxiety scores before (A4 = 32.9) and after 

(A4 = 30.7) the experimental session was not significant (t(9) = 0.88; P > 0.05, 
two-tailed paired t-test). Anxiety was the predominant feeling during the film in only 
a few women. Direct observations of the women, as well as the results from the 
questionnaire and the semi-structured interview, revealed that, on the whole, other 
feelings were predominant. Some women were sniffing or crying and reported after- 
wards that they had been emotionally touched. All the women expressed that the 
moment of delivery in the film had been a very touching moment. The following 
items in the questionnaire received the highest score on a four-point scale: interest- 
ing (M = 3.20), emotional (M = 2.85), fascinating (M = 2.70), whereas boring got 
the lowest score (M = 1 JO). 

Anxiety measured before the observation periods decreased significantly from the 
first to the second observation day (t(9) = 2.79; P < 0.01). This finding indicates 
that the women’s anxious reactions to the recordings as such, gradually decreased. 

Fetal behaviour 
To answer the first question, of whether induced maternal emotions have an 

effect on fetal behaviour, an analysis of variance was performed on the distribution 
of fetal behavioural states and fetal activity. The analysis of variance (ANOVA) 
showed no significant differences with regard to the various aspects of fetal behav- 
iour between T3 and T4. The data recorded in these periods were therefore com- 
bined and standardized per 30 min (T3 + 4). This facilitated the comparison of fetal 
behaviour before, during and after the film. 

TABLE I 

Percentages of State 1F per 30 min and per total recording. E = experimental day; C = control day. 

Sl 
(E-C) 

l-30 31-60 61-90 91-120 Total 
min min min min recording 

Median 23.3 3.3 30.0 23.3 24.2 
E Ql--43 o-33.3 O-36.7 o-51.7 O-50.0 17.1-29.4 

Range O-63.3 o-46.7 o-86.7 O-70.0 15.8-37.5 

Median 10.0 0 0 25.3 20.3 
C Ql--43 O-47.5 O-42.5 O-22.5 O-65.0 11.3-25.6 

Range O-50.0 O-50.0 O-30.0 O-70.0 7.5-39.2 

s2 
(C-E) 

Median 0 0 16.7 0 15.8 
C Ql--43 O-45.0 O-10.8 O-60.8 O-39.2 13.6-23.7 

Range O-50.0 O-33.3 O-63.3 o-46.7 9.2-25.0 

Median 53.3 0 0 13.3 22.5 
E Ql--43 O-63.4 O-8.3 O-40.9 7.5-25.2 13.6-27.0 

Range O-83.3 O-33.3 O-83.3 O-40.9 11.7-30.4 
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The following variables were used: time (Tl , T2, T3 + 4); condition (experimen- 
tal, E; control, C) and sequence (E-C; C-E). If the film produces an effect, then the 
flow of fetal behaviour over the three time periods being considered, can be expected 
to be different under experimental and control conditions. If this is the case, the 
ANOVA will reveal a significant condition x time interaction. 

Analyses of fetal behavioural states did not yield any significant interaction or 
main effect: the incidence of State 1F and State 2F-4F did not differ on the experi- 
mental and control day. This held true for the overall observation period as well as 
for the 30-min epochs (Table I). Likewise, the number of state-changes (from State 
1F to State 2F or otherwise) did not differ significantly during the experimental and 
control day, nor when analyzed per 30-min epoch (Table II). Six of the ten fetuses 
changed state during the 30-min film period, but during the corresponding epoch of 
the control day and during the other 30-min epochs the findings were proportionally 
similar. 

With respect to the incidence of general movements (see Table III), calculated per 
30 min or standardized for State 2F-4F, no effects of the film were found, as for 
these measures no interaction between condition and time emerged. Analysis of vari- 
ance yielded, however, other significant results for these two measures. For the 
incidence of general movements, calculated per 30 min, a main effect of time 
(F(2,16) = 9.83; P < 0.01) was found. During the second half hour, general move- 
ments were present significantly more often (M = 26.7%) under all conditions than 
before or afterwards (M = 20.7 and M = 16.5%, respectively). For the incidence of 
general movements standardized for State 2F-4F, three significant results were 
obtained. First of all a main effect of both time and sequence was found (F(2,16) = 
7.03; P < 0.05 and F(2,16) = 7.03; P < 0.05, respectively). The percentage of 

TABLE III 

Percentages of general movements during State 2F-4F per 30 min and per total recording. 

l-30 31-60 61-90 91-120 Total 
min min min min recording 

Median 31.9 31.7 19.1 23.3 29.6 
E Ql--43 27.5.-39.2 24.7-37.6 14.2-29.2 10.1-28.3 25.6-31.5 

Range 22.8-44.9 22.7-39.0 12.5-33.8 9.7-31.5 23.3-36.1 
Sl 
(E-C) Median 21.7 34.7 25.0 15.0 25.2 

C Ql--43 11.8-28.1 24.8-51.3 20.2-38.1 11.5-21.5 20.1-36.6 
Range 7.1-46.5 22.1-55.2 15.0-44.4 8.4-27.9 17.2-38.3 

Median 30.2 26.5 25.6 21.7 24.8 
C Ql--43 25.4-38.8 15.1-30.7 19.4-28.7 15.8-33.1 22.8-27.4 

Range 17.1-42.2 9.6-33.8 3.1-30.8 13.8-34.2 20.2-34.1 
s2 
(C-E) Median 14.8 23.8 11.1 12.3 17.2 

E Ql--43 12.4-17.4 18.3-33.8 7.3-17.1 10.4-23.6 16.1-21.3 
Range 8.8-22.7 16.9-35.8 2.5-20.2 5.1-24.5 15.9-24.1 
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general movements standardized for State 2F-4F was also higher during the second 
half hour (M = 29.4%) than during both the first and third time period (M = 25.4 
andM = 20.2070, respectively). In addition, fetuses studied in sequence E-C showed 
a higher percentage of general activity (M = 28.0%) than fetuses studied in 
sequence C-E (M = 22.0%). These findings are somewhat qualified by a significant 
condition x time x sequence interaction effect (F(2,16) = 4.36; P < 0.05). This 
rather complex finding is represented in Fig. 2. It means that on the first day the 
incidence of general movements gradually declined in both conditions, whereas on 
the second day their incidence peaked during the second 30-min period in both con- 
ditions. 

With regard to the second question of whether there is a relationship between 
maternal base level anxiety and fetal behaviour, the results on the STAI were corre- 
lated (Pearson’s correlation) with the observed incidences of fetal behaviour. In 
order to obtain a measure of base level anxiety for each woman the “mean” anxiety 
was calculated. For each woman the state anxiety scores before and after each ses- 
sion were summed and divided by two. These measures of anxiety (two for each 
woman; one per session), were significantly correlated with the incidence of fetal 
general movements for the 2 h of observation (r(16) = 0.49; P < 0.05) and for the 
incidence of movements when standardized for State 2F-4F (~(16) = 0.57; P < 
0.01; Fig. 3). 

Discussion 

This study shows on the one hand that maternal emotions, induced by a film of a 
normal delivery, do not affect behavioural states nor motor activity in the near term 
fetus, and on the other hand that there is a significant correlation between the mean 
anxiety level of the pregnant women and mean fetal activity. 

As induced emotions and base level anxiety represent different entities, there is, 
of course, no real contradiction in the results of this study. At this point the findings 

General movements 

OJ 1 

9 T2 b+L T1 T2 T3+4 

Fig. 2. Mean incidence of general movements standardized for State 2F-4F per half hour period (Tl- 
T3 + 4). e, experimental day; c, control day. 
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Fig. 3. Regression of fetal motor activity on maternal state anxiety. A positive correlation exists between 
the mean incidence of general movements and the mean anxiety level of the women on both the experi- 
mental day (n = 10; 0) and the control day (n = 10; 0). 

on maternal anxiety may be of importance. First of all, the data and observations of 
the women indicate that the film mainly induced emotions which differ from chronic 
anxiety. For some women anxiety was the predominant feeling, but most of them 
felt emotionally touched in a different way. In a pilot study the film was shown to 66 
pregnant women and for them anxiety was the predominant feeling. The discrep- 
ancy between the induced feelings in the pilot and the present study group might be 
explained by the fact that during this study the film was not the only aspect which 
could induce feelings of anxiety. Other aspects included the fact that the women 
took part in a study in which they were observed and monitored by unknown 
experimenters, they found themselves in an unfamiliar situation and were also going 
to see ultrasound images of their unborn babies. When these factors are involved 
and if they indeed affect maternal anxiety, it can be expected that the level of anxiety 
will show a decrease on the second day, when the women have become more familiar 
with the experimenters and the situation. This decrease did occur and was irrespec- 
tive of the sequence in which the film was shown (first or second day). So it may well 
be that the anxiety induced by the film was not strong enough to induce changes in 
fetal behaviour, or that the anxiety was overruled by stronger emotions. 

The data on base level anxiety and fetal movements are in agreement with reports 
in the literature in which severe maternal stress is associated with fetal hyperactivity 
(see Introduction). However, since the correlation as found in the present study 
explains less than 25% of the variance, one should not overestimate this finding. 
Moreover, thus far the physiological backgrounds of this relationship are unclear. 
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They cannot be easily explained by increased maternal adrenal gland activity, 
because it is known from fetal diurnal rhythms that activity is highest when maternal 
cortisol levels are lowest [15]. The latter association seems to be causal because 
diurnal variation in fetal movements can be abolished by administering a 
corticosteroid (Triamcinolone R) to the women [ 11. 

The relationship between maternal anxiety and fetal activity raises questions for 
further research into the clinical importance of these findings. This holds true espe- 
cially for chronic anxiety and its long-term effects on the infant after birth. 

The results of the present study clearly show the importance of a sufficiently con- 
trolled approach to the research question under consideration. It will be recalled that 
fetuses showed the highest percentage of general movements during the second half 
hour period, during which the film had been scheduled, irrespective of the condition 
or sequence. In a non-controlled study, such as the one conducted by Zimmer et al. 
[21], this effect could easily have been mistaken for an indicator of the film’s effec- 
tiveness in affecting fetal activity, an effect which appeared to be non-existent in this 
study. The other results, including the effect of time and sequence, and the cumber- 
some interaction effect, seem to underline this plea for caution. 
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