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ABSTRACT

Introduction: Counting of fetal movement (FM)
during pregnancy is believed to be a method by
which a woman estimates the fetal well-being. In
2015, it was estimated that 2.6 million babies had
died in utero. A percentage of 30-55% of women
who experience an episode of reduced fetal move-
ment (RFM) within a week may face stillbirth. Aim:
The aim of this review was to assess the impact of
reduced fetal movements and of educational inter-
ventions on maternal counting of fetal movements
on perinatal mortality, perinatal outcome and
mode of delivery. Methods: A search of electronic
databases was conducted for detecting studies
that examine the coincidence of reduced fetal
movements (RFM) in combination with stillbirth
and perinatal morbidity. Results: The findings of
this review suggest that there is an association
between the incidence of stillbirth and the expe-
rience of alterations in fetal movements’ quantity
and quality in the preceding weeks. Interventions
on fetal movement counting, concerning both
the number and the density of fetal movements,
may reduce the adverse perinatal outcomes to an
extent, after informing and making aware of the
pregnant women for their meaning. Conclusion:
Maternity care professionals should: a) inform preg-
nant women about the importance of FM counting,
b) encourage pregnant women to be familiarized
on the recognition of theirs’ baby normal pattern
of fetal movements and c) alarm women when
this pattern changes. Care professionals should
emphasize that counting of fetal movements is not
related only to movements’ quantity (number) but
also to movements’ quality (density).

Keywords: fetal movement, reduced fetal move-
ment, fetal movement counting, stillbirth, perinatal
mortality.
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1.INTRODUCTION

Counting of fetal movement (FM) during
pregnancy is a method by which a woman esti-
mates the fetal well-being (1) without the need
of a clinician or equipment. Women start feeling
their baby’s movements between 16th and 20th
weeks of pregnancy with primiparous women
feeling their baby’s movements usually at 18 to
20 weeks and multiparous at 16 to 18 weeks (2).
The number of movements has the tendency to
increase up until the 32nd week of gestation (3,
4, 5), and since then, they plateau until term but
do not decrease. As pregnancy advances, the
nature of fetal movements may change due to
the neurological development and maturation
of the fetus (6). As fetal movement, is defined
to be, any kick, flutter, swish or roll the mother
senses (7). Fetal movements may be considered
as a proof of the integrity of the musculoskeletal
and central nervous systems. A normal fetus is
capable of physical movement, and during the
day has many periods of both rest and sleep.

Various methods have been described for
counting and assessing the fetal movements
by the pregnant woman. In the count-to-ten
method (Cardiff method), ten fetal movements
must be counted for a specific period of time ev-
eryday. If there are less than 10 movements in 12
hours or if it is needed more time than the usual
for the movements to happen, it may be a sign of
fetal compromise (8). In the Sadovsky method,
the woman is counting fetal movements three
times a day after meals (9). In the fixed period
method, there is counting of fetal movement for
1 hour every day or every six hours if the situa-
tion is anticipated to change (10).

In most cases, fetal movements are estimated
by mothers’ perception and many physical and
social factors may influence maternal percep-
tion of fetal movements. Many studies suggest
that reduced sensation of fetal movements on
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behalf of the mother is associated with
increased maternal BMI, anterior placenta
placement, mother’s mobility, mother’s
exercise pattern, fetal anterior position
and higher birthweight infant (11,12,13). In
addition, factors that affect maternal per-
ception of reduced fetal movements (RFM)
were advanced aged mothers and employed
more than 8 hours per day mothers, due
to low serotonin and high catecholamine
levels (14, 15, 16). Another factor affecting
mother’s perception of FM is the duration,
regularity and sharpness of her exercise
patterns, with mild to moderate exercises
increasing her perception (14). Maternal
exercise increases cortisol levels which is
associated with increased fetal movements
(17, 18). A supine position also reduces fetal
movement sensation (14).

Reduced fetal movements are associated
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with low amniotic fluid volume, smok-
ing, alcohol, drug consumption (benzo-
diazepins, opiods, bethadone), sedatives,
corticosteroids, fetal sleep cycles, fetal compromise (12),
fetal growth restriction and placental abnormalities (19,
20, 21). In addition, uterus artery Pulsatility Index (PI) at
19-23 weeks of gestation is strongly associated with the
presence of RFM and subsequently with stillbirth (22). On
the contrary, in a study of 21 women recorded FM under
30min of ultrasound surveillance showed that there was
no significant relationship between the perception of FM
and placental site, amniotic fluid index, BMI or parity (23).
Furthermore, according to a recent study by Bradford et al.
there are data showing that there is clear and significant as-
sociation between fetal movements and time of day. These
data indicate a clear diurnal pattern characterised by an
increasing likelihood of strong fetal movement as the day
advances and a corresponding decrease in the likelihood
of quiet movements during the night (24).

Absence in fetal movements occurs during fetal sleep
that usually last 20-40 min up until 90 min in normal full-
term fetuses (25). Kantrowitz-Gordon et al. considered that
mother’s perception is influenced not only by physical fac-
tors (e.g. advanced pregnancy) but also by social and psy-
chological factors such as, educational level, maternal-fetal
attachment, anxiety during pregnancy, and mindfulness
(mindful awareness of fetal movement) (26). According to
Winje et al. pregnancies with RFM should be taken under
consideration since perinatal factors (such as maternal BMI,
placental site and gestational age) can only explain a small
part of the differentiation of fetal movement patterns (27).
In 2015, it was estimated that 2,6 million babies had died
in utero (28), and a percentage of 30-55% of women who
experienced an episode of reduced fetal movement (RFM)
within a week may face stillbirth (29, 30).

Therefore, there is a need for evidence based informa-
tion in order to promote better health management during
pregnancy as concerns the monitoring and meaning of FM
during pregnancy and especially during the last trimester.
It is important to establish whether, in practice, benefits
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Figure 1. Flow Chart

outweigh risks or vice versa, both as a routine procedure
and in selected high-risk pregnancies.

2.AIM

The aim of this review was to assess the impact of reduced
fetal movements and of educational interventions on maternal
counting of fetal movements on perinatal mortality, perinatal
outcome and mode of delivery.

3.METHODS

A systematic search of electronic databases concerning
medical care (PubMed, Medline, Cochrane, CINAHL and
Scopus) was held, at the beginning of 2020 in order to de-
tect studies, including randomized controlled trials (RCTs),
cohort studies and case-control studies, that examined the
association between reduced fetal movements and stillbirth
and perinatal morbidity which were published in English
language between 2010 and 2020. The population of inter-
est was pregnant women with singleton pregnancies that
either experienced reduced fetal movements or were trained
about fetal movement counting. The terms that were used
were fetal movements, reduced FM, perinatal outcome, low
Apgar Score, stillbirth.

Additional methods of searching included the search of
reference list of articles selected from the primary search,
in order to identify studies that might not have been pre-
sented at the initial search.

Data collection and analysis was conducted by two
authors simultaneously. The initial search generated 86
titles. Titles and abstracts were examined for relevance
to the review objective. After the assessment of the titles
and abstracts, 74 references were excluded because they
were apparently not relevant to the objective of the study.
From the remaining 12 studies, only relational data were
included, which also investigated other issues such as ma-
ternal perception of fetal movements.

REVIEW e Mater Sociomed. 2020 Sep; 32(3): 227-234



4. RESULTS

Reduced fetal movement and perinatal outcomes

Fetal movements have been a measure to estimate fetal
well being. Studies presenting in (Table 1) assessed the
relationship between reduced fetal movements and peri-
natal outcome.

In this review, studies that are included can be divided
into two kinds. The first kind concern studies that examined
the association between perinatal outcome of pregnancies
that have already experienced reduced fetal movements and
the second kind concern studies that examined the associa-
tion between the perinatal outcome of pregnancies in which
women were provided with information and education of
the meaning and counting of fetal movements.

The primary outcome measure was the incidence of
stillbirth (babies delivered without signs of life after less
than 24 weeks’ gestation, or, if gestation was unknown,
weighing 500 g or more). Other perinatal outcomes were
fetal growth restriction, low Apgar Score, admission in the
NICU, type of labour.

As concerns the stillbirth incidence, six studies assessed
the relationship between women’s reporting reduced fetal
movements and stillbirth and all of them found a positive
correlation between reduced fetal movements and stillbirth
(29, 31-35). Therefore, the findings of these studies suggest
that there is an association between the incidence of still-
birth and the experience of alterations in fetal movements’
quantity and quality in the preceding weeks.

Tne study assessed the relationship between reduced fe-
tal movements and variables of poor perinatal outcome (e.g.
small for gestational age) (36). Prospective cohort study by
Dutton et al. (36) conducted in 2012 included 303 pregnant
women presenting with RFM after 28 gestational weeks.
They found that 22.1% of these pregnancies ended in a
poor perinatal outcome after RFM. The most common com-
plication was small-for-gestational age term and preterm
infants (19.1%). It was also found that 4.1% of neonates out
of 303 pregnancies with a complain of reduced fetal move-
ment weighed <10th centile, and 0,7% had to be admitted
in the NICU.There were no stillbirths in this cohort, but 4
participants underwent emergency Caesarean section for
pathological CTG and intrauterine asphyxia was confirmed
at delivery by acidaemia in the umbilical arterial sample.

In a study by Nor Azlin et al., (37) was examined the
pregnancy outcomes after a complaint of RFM in a popula-
tion of 230 women. It was found that 6,9% of babies were
born with a low birth weight <2,5 kg, 3,5% of babies admit-
ted in NICU and there were no stillbirths in this study (37).

Warland et al. (29) conducted an international internet
survey, including 1.714 women who experienced a late still-
birth and noted that a percentage of 30-55% of women who
experienced an episode of reduced fetal movement (RFM)
within a week may face stillbirth. Also it was founded that a
30,5% of the women who participated in the survey reported
that they experienced significantly less fetal movements
before stillbirth (29).

Mc Carthy et al. (35) in a case control study including
275 women presenting in the emergency department with a
complain of reduced fetal movements, compared them with
a control group consisting of 265 women with no complain
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of RFM. They found an incidence of 1,5% stillbirth and
an incidence of 10.6% of NICU admission in the group of
women with RFM compared to 7,2% in the control group
of pregnancies.

The case control study by Heazell et al., conducted in
2017, women who experienced a stillbirth (n=153) were
less likely to check on fetal movements during pregnancy,
were less likely to be told to do so by a health professional
and were more likely to experience a reduction in number
of FM during the preceding two weeks or to have a singular
episode of excessive fetal movements described as “wild” or
“frantic” than women who had a live birth (n=480) (32). On
another case-control study by Heazell et al. in 2018, inves-
tigating the association between maternally perceived fetal
movements (frequency, intensity, strength of movements,
hiccups) and fetal stillbirth by comparing the perception of
fetal movements in women who experienced a late stillbirth
(n=291) to a control group of women (n=733) at similar ges-
tation, who had a live baby. They found that an increased
strength or frequency of movements was correlated with
a lower risk of stillbirth in contrast with an unchanged
volume of them. They also found that a decrease in the
strength or frequency of fetal movements was associated
with an increased risk of late stillbirth particularly if this
was a recurrent phenomenon. Additionally, it was noted
that a single episode of vigorous fetal activity was also as-
sociated with an increased risk of stillbirth. The daily pres-
ence of fetal hiccups appeared to protect over stillbirth (33).

Bradford et al. (31) examined the association between
fetal movements’ quality and pattern to late stillbirth in
a case-control study. They concluded that changes in the
fetal movement pattern such as a decrease in the strength
and frequency of fetal movements and a fetal calmness
during the night hours were more likely to be experienced
from women with stillbirths (31).

Sterpu et al, (34) performed a retrospective cohort study
and investigated the outcome of 3243 pregnancies present-
ing with reduced fetal movements. They concluded that the
risk of stillbirth in pregnancies with reduced fetal move-
ments is five times higher than in normal pregnancies (34).
They also concluded that in this sample of women there was
a higher frequency of low Apgar Score <7 at 5min: (3,3%), a
higher frequency of low pH in umbilical cord blood (2,9%)
and more babies had to be admitted in the NICU (3,9%).
Additionally SGA fetuses had a significantly higher risk of
stillbirth than normal fetuses (34).

Four studies examined the effect of training interven-
tions for increased women’s awareness towards fetal move-
ments on the incidence of stillbirths and other perinatal
outcomes (38-41).

Study by Akselssona et al. (41), in 2019 including 2592
women, found that women who were using a counting
method daily in order to focus on fetal movements were
less likely to have their baby be admitted in the NICU in
comparison to the control group.

A stepped wedge, cluster randomized trial conducted in
2018 by Norman et al, with a sample size of 409.175 women
(157.692 deliveries during the control period, 23.623 deliv-
eries in the washout period, and 227.860 deliveries in the
intervention period) in 33 hospitals, examined whether the
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Table 1. Studies examining the association between reduced fetal movements and perinatal and neonatal outcome

introduction of a care package for awareness of reduced
fetal movements (RFM) would alter the incidence of still-
birth. It was found that the incidence of stillbirth was 4-40
per 1000 births during the control period and 4-06 per 1000
births in the intervention period and they concluded that
there was not a considerable effect of the introduction of
care package on the incidence of stillbirth nor on perinatal
mortality (38). Furthermore it has been also found that fe-
tuses during the intervention period had a prolonged stay
in the NICU (for more than 48 hours) (38).

Saastad et al, conducted a randomized controlled trial
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in order to estimate the effect of fetal movement counting.
Women in the intervention group used a modified count-
to-ten method to estimate fetal movements, and found that
they had a better recognition of FGR fetuses and a decrease
in fetuses with very low Apgar Score in birth (39).

The randomized controlled trial by Delaram et al. (40)
consisted of 208 women and assessed the effect of fetal
movement counting on pregnancy outcomes. Pregnancy
outcome was similar in the two groups of fetal movement
counting and control. There were no cases of premature
labour, intrauterine growth retardation and fetal death in
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the two groups.

Reduced fetal movements and Type of Labour.

Management of pregnancies with RFM is a controversial
side of this incidence. Six studies on (Table 1) have found
an association between reduced fetal movements and type
of birth (34, 35, 37, 38, 40, 41).

Three studies assessed the relationship between
women’s reporting reduced fetal movements and delivery
mode and all of them found a positive correlation between
reduced fetal movements and increased incidence of induc-
tion of labour and caesarean section (34, 35, 37).

In the study by Sterpu et al. (34) it was found that 64.8%
of the women presenting with RFM had spontaneous labor,
23.5% underwent an induction of labor and 11.8% had elec-
tive CS before onset of labor. Sterpu et al found that women
with repeated incidents of RFM had statistically significant
higher incidence of induction of labor than women with a
single episode of RFM (30.9% vs. 21.9%) (34).

In the McCarthy (35) study, women in the RFM group
were less likely to have a spontaneous onset of labour, and
more likely to undergo an induction of labour than the con-
trol group. Anincrease in the incidence of CS has been also
found, which was not very significant (32.6% to 29.8%) (35).

In the study of Nor Azli et al. (37) women, who had a
daily and structured approach to awareness of fetal move-
ments, were more likely to have a caesarean section and an
induction of labour as compared with women who used a
non-structured method daily.

Three of these studies examined the effect of training in-
terventions for increased women’s awareness towards fetal
movements on the incidence of delivery mode (38, 40, 41).

Study by Akselssona et al. (41), in 2019, found that women
who were using a counting method daily in order to focus
on fetal movements were more likely to have a cesarean
section in comparison to the control group.

The cluster randomized trial conducted by Norman et al
(38) examined whether the introduction of a care package
for awareness of reduced fetal movements (RFM) would
alter the mode of delivery. It was found that the rates of
elective and emergency caesarean sections were the same
during the control period and the intervention period. In
contrary, they found that the rate of induction of labour
was higher during the intervention period (40.7%) than in
the control period (35.8%).

The randomized controlled trial by Delaram et al. (40)
assessed the effect of fetal movement counting on delivery
mode. Delivery mode was similar in the two groups of fetal
movement counting and control.

The findings of these studies suggest that there is an
association between the incidence of induction of labour,
caesarean sections and the experience of alterations in fetal
movements’ quantity and quality in the preceding weeks.

5.DISCUSSION

The aim of this review was to assess the impact of re-
duced fetal movements and of educational interventions of
maternal counting of fetal movements on perinatal mortal-
ity, perinatal outcome and mode of delivery.

During our review research it was found that most of the
published studies examined the association between fetal
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movements and perinatal outcomes, through two different
approaches. The first approach was to examine the perinatal
outcome in women who already had experienced reduced
fetal movements in comparison to women with normal
fetal movements. The second approach was to estimate
the difference of perinatal outcome between women who
received education and information regarding the meaning
and counting of fetal movements during pregnancy and
women with no educational training.

As concerns the stillbirth incidence, six studies assessed
the relationship between women’s reporting reduced fetal
movements and stillbirth and all of them found a positive
correlation between reduced fetal movements and still-
birth (29, 31-35). Three studies assessed the relationship
between women’s reporting reduced fetal movements and
delivery mode and all of them found a positive correlation
between reduced fetal movements and increased incidence
of induction of labour and caesarean section (34, 35, 37).
Four studies examined the effect of training interventions
for increased women’s awareness towards fetal movements
on the incidence of stillbirths and on other perinatal out-
comes (38-41) and two of them concluded that increased
women’s awareness towards fetal movements associated
with lower likelihood of baby’s NICU admission (41), bettter
recognition of FGR fetuses and a decrease in fetuses with
very low Apgar Score in birth (39). Three of these studies
examined the effect of training interventions for increased
women’s awareness towards fetal movements on the inci-
dence of delivery mode (38, 40, 41) and one study of them
found that women who were using a counting method daily
in order to focus on fetal movements were more likely to
have a cesarean section (41) and induction of labour (38)
in comparison to the control group.

Therefore, the findings of this review suggest that there
is an association between the incidence of stillbirth and
the experience of alterations in fetal movements’ quantity
and quality in the preceding weeks. These findings are in
agreement with findings of previous studies. In a popula-
tion based study which was conducted by Koshida et al. (44)
identified major causes of preventable stillbirths, includ-
ing delayed visits of pregnant women with decreased fetal
movements to clinics or hospitals. Based on the results of
their study, it was concluded that education for pregnant
women is required as well as the necessity of improving ob-
stetric care to prevent stillbirths (44). Our review findings
are in agreement with findings of a previous review. In a
previous systematic review by Winje et al., (45) it was de-
picted that women that used fetal movement counting once
or more per week had less stillbirths by 21%, than control
women, difference which was not statistically significant.
However indirect evidence of this review recommends that
fetal movement counting interference improved perinatal
outcome, since the occurrence of stillbirth decreased in the
RFM group of women during the intervention period (45).
Additionally studies that included systematically counting
of fetal movements (n: 11.069) found a statistically signifi-
cant reduction in the range of stillbirth (45).

However, it should be noted that two studies examined
the effect of training interventions for increased women’s
awareness towards fetal movements on the incidence of

REVIEW e Mater Sociomed. 2020 Sep; 32(3): 227-234



stillbirths and other perinatal outcomes (38-41) and found
that increased women’s awareness towards fetal move-
ments was not associated with reduced stillbirth incidence
of improved perinatal outcome (38, 40). The AFFIRM study
which included 409.175 population found that, there was
not considerable effect during the intervention period on
the incidence of stillbirth and perinatal mortality (38). The
intervention package included e-learning education for the
clinical staff, an informative leaflet for pregnant women
given around 20 weeks of gestation and a management
plan for high risk pregnancies after 24 weeks of gestation,
presented with RFM (38). Although in this trial awareness
of pregnant women and the intervention of clinicians was
not estimated. It should be pointed that these results should
only be interpreted under the scope of investigating the
efficacy of a training intervention on women’s awareness
and ability to correctly report and count fetal movements.
The findings of these studies should not be interpreted
under the scope of drawing conclusions on the association
between reduced fetal movements and stillbirth. It should
become clear that the value of fetal movement counting
by the women should not be underestimated because the
findings of these studies did not demonstrate that increased
awareness did not led to increased stillbirths. Flenady et al.
supported that discouraging the promotion of awareness
of fetal movements should be avoided and the detection of
an approach which combines multiple methods to prevent
stillbirth is essential (46).

However, it should be clear that a period of decreased
fetal movements commonly precedes fetal death, but the
absence of perceived fetal movements does not necessar-
ily indicate fetal death or fetal compromise (42). It should
be also noted that despite the evidence demonstrating a
strong association between RFM and stillbirth, the major-
ity of women reporting RFM will have a healthy baby (43).
According to Holm Tveit et al. approximately 10% - 15%
of women of late pregnancy will experience symptoms of
RFM but the percentage of fetal death is much lower than
10%-15% (43).

Fetal movement counting is simple, economical, can be
done by the woman without any equipment. However, it
may cause unnecessary stress to the pregnant women and
it may lead to increased antenatal admissions and medical
interventions for excluding fetal compromise (42). Koshida
et al. supported that educating women about the normal
range and duration of fetal movements, would improve peri-
natal outcome in late pregnancy, saying that 10 fetal move-
ments, typically should take place within 30 minutes (13).
Nevertheless Warland et al., suggest that count to ten alarm
limits should not be taken under consideration since every
pregnancy has its own patterns and every woman should
be familiarized with her own baby’s characteristics (47, 48).

Bradford et al, in a cross-sectional study in 2019, exam-
ining maternal perception of fetal movement in pregnan-
cies with normal outcome, found that the strength of fetal
movements in the last trimester is accretive, with frequent
presence of fetal hiccup and the revealing of a diurnal pat-
tern of fetal movements (24). A change in the quality of fetal
movements should be taken more into consideration than
any arithmetical issue might occur. Kicking and jolting may
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alter to pushing and rolling and according to Bradford and
Maude, health providers should inform pregnant women
about the increasing strength and evening movements
throughout pregnancy (49). Therefore, WHO recommends
the daily surveillance of fetal movements, using any kind of
method, as an effort to make pregnant women and health
care professionals aware of the importance of fetal move-
ments, especially in late pregnancy (46).

6. CONCLUSION

RFM is a frequently occurring event during antenatal
period, associated with different perinatal outcomes, such
as stillbirth, inducing of labour, cesarean section and ad-
mission to NICU. It is important and necessary the research
about RFM and perinatal outcome to be continued as also
education of pregnant women in the identification of FM
types and training of health care professionals on how to
manage women which present with RFM. RFM is an im-
portant part of risk assessment in antenatal care, and it
is clear that hospitals should examine the prevalence and
management of RFM within their services. Maternity care
professionals should inform pregnant women about the
importance of maternal recognition of the baby’s normal
pattern of number and density of fetal movements and
alarm women when this pattern changes. Care profes-
sionals should inform pregnant women that counting the
frequency of fetal movements is only one part of assess-
ment of fetal well being. It is also important for women
to appraise and report changes in strength, density and
pattern of movements.
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