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KEY RECOMMENDATIONS

•	 Advise women to report any decrease or cessation of fetal movements to their maternity provider. [Grade B]

•	 There is insufficient evidence to recommend formal fetal movement counting using specified numbers. [Grade A]

•	 All clinicians should be aware of the association of reduced fetal movements (RFM) with fetal growth restriction (FGR), a 
small-for-gestational-age (SGA) fetus, placental insufficiency and congenital anomalies. [Grade C]

•	 When a woman presents with RFM in the community or hospital setting an attempt should be made to auscultate the fetal 
heart using a handheld Doppler device to exclude fetal death. [Grade C]

•	 Clinical assessment of a woman with RFM should include assessment of fetal size by measuring symphysis-fundal height 
(if not having serial growth scans), blood pressure and urinalysis. [Grade C]

•	 In women with RFM, after fetal viability has been confirmed, arrangements should be made for a woman to have a com-
puterised cardiotocograph (CTG) to exclude acute fetal compromise if the pregnancy is 26+0 weeks of gestation or later (see 
Section 14 for recommendations prior to this gestation). [Grade B]

•	 Ultrasound scan (USS) assessment should be undertaken as a part of the preliminary investigations of a woman presenting 
with RFM after 28+0 weeks of gestation if the perception of RFM persists despite a normal CTG, if there are any additional 
risk factors for FGR and/or stillbirth and if an USS has not been performed in the preceding two weeks. [Grade B]

•	 If anomalies are present on antenatal CTG, intervention should be discussed with a senior obstetrician and decisions about 
birth should consider gestation and the degree of anomaly. [Good Practice Point (GPP)]

•	 If the fetus is found to be SGA and/or there are anomalies of umbilical artery Doppler or liquor volume, care should be in 
accordance with RCOG Green-Top guideline No 31 Investigation and care of a Small for Gestational Age Fetus and a Growth 
Restricted Fetus. [GPP]

•	 If women who have normal investigations after one presentation with RFM have another episode of RFM, they should be 
advised to contact their maternity unit for further assessment as indicated in Section 8 of this guideline. [Grade B]

•	 Where there is no objective evidence of fetal compromise (no CTG anomalies, no evidence of reduced fetal growth, 
oligohydramnios or umbilical artery Doppler anomalies) women should be reassured there is no indication for expediting 
birth. [Grade A]

•	 A decision to expedite birth should be made on an individual basis in partnership with the woman. If women present with 
RFM after 39+0 weeks of gestation, expediting birth does not appear to be associated with increased risk to the woman or 
baby. [Grade A]

•	 When a woman recurrently perceives RFM her case should be reviewed to exclude predisposing causes. [Grade C]

•	 When a woman presents with RFM in a multiple pregnancy, investigations to identify developing fetal compromise should 
be undertaken including CTG, assessment of fetal growth, liquor volume and umbilical artery Doppler. [Grade C]
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1   |   Purpose and Scope

The purpose of this guideline is to advise clinicians, based on the 
best evidence where available, on the care of women presenting 
with reduced fetal movements (RFM) during pregnancy. This 
guideline reviews the risk factors for RFM in pregnancy and as-
pects influencing maternal perception. Recommendations are 
provided on how to care for women presenting in both the com-
munity and hospital settings. Many of the recommendations are 
graded lower owing to the available evidence, but the aim has 
been to provide a broad practical guide for both midwives and 
obstetricians in clinical practice, with the understanding that in 
individual women alternative approaches may be reasonable.

This guideline is for healthcare professionals who care for 
women, non-binary and trans people who present with RFM. 
Within this document we use the terms woman and women's 
health. However, it is important to acknowledge that it is not 
only women for whom it is necessary to access women's health 
and reproductive services in order to maintain their gynaeco-
logical health and reproductive wellbeing. Gynaecological and 
obstetric services and delivery of care must therefore be appro-
priate, inclusive and sensitive to the needs of those individuals 
whose gender identity does not align with the sex they were as-
signed at birth.

1.1   |   Population and Setting

Pregnant women in community or hospital settings report-
ing RFM.

1.2   |   Interventions to Be Studied

Comparison of modalities to detect and care for women who re-
port RFM.

2   |   Background

Maternal perception of fetal movements is regarded as a sign 
of fetal wellbeing [1, 2]. This perceived fetal activity/move-
ment begins between 16 and 24 weeks of gestation and usually 
acquires a regular pattern by 28–32 weeks of gestation [3]. It 
has been suggested that reduced or absent fetal movements 
may be a warning of impending fetal death via placental dys-
function [3]. Studies of placental structure and function have 
consistently demonstrated an association between RFM and 
placental pathology [4–6]. A significant reduction or sudden 
reduction in fetal movement is a potentially important clini-
cal sign identified by multiple observational studies [7–9] and 

was highlighted by the 2015 and 2017 Confidential Enquiries 
into Non-Anomalous Term Stillbirths, Intrapartum-related 
perinatal deaths and Perinatal Deaths in Multiple pregnancies 
[10, 11]. Some studies have also identified a period of extremely 
vigorous activity preceding stillbirth [9, 12–14]. The stillbirth 
rate in 2022 was 3.35 per 1000 live births, using the Codac 
classification [15]. Of these, 33.9% were unexplained and 36.3% 
were related to placental causes. Importantly, observational 
studies conducted where protocols were in place for managing 
RFM have shown there was no reported increase in stillbirths 
in women with RFM [16, 17]. Other studies have reported 
higher incidence of small-for-gestational-age (SGA) births and 
other adverse outcomes compared with women experiencing 
normal movements [16, 17]. A more recent systematic review 
of 39 studies concluded women with RFM had increased odds 
of stillbirth (OR 3.44, 95% CI 2.02–5.88) and an SGA infant (OR 
1.37, 95% CI 1.16–1.61) [18].

3   |   Identification and Assessment of Evidence

The Cochrane Library and electronic databases (MEDLINE, 
EMBASE, Trip and PubMed) were searched using the relevant 
Medical Subject Headings (MeSH) terms, including all subhead-
ings, and this was combined with a keyword search. Search 
terms included ‘fetal activity’, ‘fetal movement + detection’, 
‘reduced fetal movement’, ‘fetal cardiotocography’, ‘fetal heart 
auscultation’, ‘umbilical artery Doppler’; the search was limited 
to humans and the English language. The National Guideline 
Clearinghouse, NICE Evidence Search, Trip and Guidelines 
International Network were also searched for relevant guide-
lines. The search was restricted to articles published between 
2008 and April 2017; an additional search was completed in 
August 2023. Papers identified by peer reviewers and the de-
velopers that fall outside the literature searches, which may be 
more recent, have also been included. The full search strategy is 
available in Appendices S1 and S2.

This guideline was developed using the methodology described 
in the Royal College of Obstetricians and Gynaecologists (RCOG) 
handbook Developing a Green-top Guideline: Guidance for  
developers. Where possible, recommendations are based on avail-
able evidence. Areas lacking evidence are highlighted and anno-
tated as ‘good practice points’ (GPP). Further information about 
the assessment of evidence and the grading of recommendations 
can be found in Appendix A.

3.1   |   Limitations of Data Used in This Guideline

Interpreting studies of women perceiving RFM is compli-
cated by multiple definitions of normal and abnormal fetal 

•	 If a woman presents with RFM between 24+0 weeks of gestation and 28+0 weeks of gestation the presence of a fetal heart-
beat should be confirmed by auscultation with a Doppler handheld device and a history taken to determine other risk 
factors for stillbirth or early onset FGR. [GPP]

•	 If a woman presents with RFM prior to 24+0 weeks of gestation, the presence of a fetal heartbeat should be confirmed by 
auscultation with a Doppler handheld device. [GPP]
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movements (see Section 5 for more detail), and few conducted 
large scale (more than 1000 participants) descriptive or inter-
vention studies. There have been few randomised controlled 
trials (RCTs) addressing the management of RFM, and those 
that have been published involved different comparisons mak-
ing meta-analysis difficult [19]. In addition, the main outcome 
of interest (i.e., stillbirth) is relatively uncommon, and ade-
quately powered studies of different management protocols 
would require large numbers of participants (a 10% reduction 
in stillbirth from 4.0 per 1000 births to 3.6 per 1000 births 
would require more than 370 000 participants in each group). 
Consequently, many studies have been underpowered and 
have had limitations in terms of defining RFM and outcomes, 
ascertainment bias and selection bias.

4   |   What are Considered To Be Normal Fetal 
Movements During Pregnancy?

Recommendation
Evidence 

quality Strength
Rationale for the 
recommendation

Advise women they 
are likely to feel fetal 
movements from 
20 weeks of gestation.

2– C Observational 
studies describe 

onset of fetal 
movements for 
most women 

by 20 weeks of 
gestation.

Advise women that 
fetal movements are 
likely to plateau after 
32 weeks of gestation 
but do not normally 
reduce in the third 
trimester.

2– B Although the 
nature of fetal 

movements 
changes in late 

pregnancy, there 
is no reduction 
of frequency or 
strength of fetal 

movements in the 
third trimester.

Advise women that 
the presence of regular 
fetal movements 
during pregnancy is 
an indicator of fetal 
wellbeing.

2++ B Presence of regular 
fetal movements 

is associated with 
significantly 
reduced odds 
of stillbirth.

Perceived fetal movements are defined as the maternal sensa-
tion of any discrete kick, flutter, swish or roll [3]; such activity 
provides an indication of the integrity of the fetal central ner-
vous and musculoskeletal systems. A healthy fetus is active, ca-
pable of physical movement and goes through periods of both 
rest and sleep. The majority of women perceive fetal movements 
and intuitively view their experience of fetal activity as normal.

Most pregnant women become aware of fetal activity from 18 to 
20 weeks of gestation although some multiparous women may per-
ceive fetal movements as early as 16 weeks of gestation and some 
primiparous women may perceive movement much later than 
20 weeks of gestation [1]. The number of spontaneous movements 
tends to increase until 32 weeks of gestation [20–22]. After this ges-
tation the majority of women (90%) experience either an increase 

or no change in the frequency and strength of fetal movements 
until the onset of labour [23]. [Evidence level 2++]

However, the nature of fetal movement may change as preg-
nancy advances in the third trimester [20–22, 24–25]; kicks tend 
to be replaced by rolling, stretching and pushing movements 
[26–28]. [Evidence level 2–]

Importantly, the frequency of fetal movements does not decrease 
at term, but the complexity, type and nature varies [26, 28–30]. 
[Evidence level 2–]

By term, the average number of generalised movements per hour 
is 31 (range 16–45) with the longest interval between movements 
ranging from 50 to 75 min [31]. Changes in the number and na-
ture of fetal movements as the fetus matures are considered to 
be a reflection of the normal neurological development of the 
fetus. From as early as 20 weeks of gestation, fetal movements 
show diurnal changes. The afternoon and evening periods are 
periods of peak activity [31–33]. Fetal movements are usually ab-
sent during fetal ‘sleep’ cycles which occur regularly throughout 
the day and night and usually last 20–40 min [34, 35], and rarely 
exceed 90 min in a healthy fetus [34, 36–37]. [Evidence level 2–]

Because of a paucity of robust epidemiological studies on fetal ac-
tivity patterns and maternal perception of fetal activity in normal 
pregnancies, there is currently no universally agreed definition of 
normal or RFM. However, a meta-analysis of case–control studies 
demonstrated that perception of increasing strength or frequency 
of fetal movements was associated with a significant reduction in 
stillbirth (aOR 0.18, 95% CI 0.14–0.23) [23]. In addition, fetal hic-
cups were also associated with a reduction in stillbirth (aOR 0.42, 
95% CI 0.34–0.53). [Evidence level 2++]

5   |   Advice for Women About Their Perception of 
Fetal Movements

Recommendation
Evidence 

quality Strength
Rationale for the 
recommendation

Advise women to 
be aware of fetal 
movements up to and 
including the onset of 
labour.

2– C Although nature of 
movement changes 
there should be no 
reduction of fetal 
movements in the 

third trimester 
of pregnancy.

Advise women to 
report any decrease 
or cessation of fetal 
movements to their 
maternity unit.

2++ B Meta-analysis of 
observational studies 
linked these patterns 

of fetal activity 
with increased 

risk of stillbirth.

Advise women to 
report any decrease 
or cessation of fetal 
movements, especially 
if following an episode 
of sudden excessive, 
vigorous fetal 
movements.

2++ B Meta-analysis of 
observational studies 
linked these patterns 

of fetal activity 
with increased 

risk of stillbirth.
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second trimester [54]. [Evidence level 2+] Women reported being 
more aware of fetal behaviour during pregnancies subsequent to 
a stillbirth, and of being particularly vigilant in monitoring fetal 
movements as tangible evidence of wellbeing in these pregnan-
cies [56]. [Evidence level 2+]

Several observational studies have demonstrated an increase in 
fetal movements following an elevation of glucose concentration 
in maternal blood, although other studies refute these findings 
[57, 58]. Qualitative interviews with low-risk women have sug-
gested that maternal meals may influence the pattern of fetal 
activity, with 73.6% saying that movements increased at meal-
times, with fewer fetal movements following a meal, suggesting 
satiation and contentment being the dominant pattern, although 
36.8% described greater activity when mothers were hungry or 
during the period prior to meals [27]. [Evidence level 2+]

From 30 weeks of gestation onwards, the level of carbon monox-
ide in maternal blood influences fetal respiratory movements, 
and some studies report that cigarette smoking is associated with 
a decrease in fetal activity [28, 53, 59–61]. [Evidence level 2–]

The administration of corticosteroids to enhance fetal lung mat-
uration has been reported to decrease fetal movements and fetal 
heart rate (FHR) variability detected by CTG over the 2 days 
following administration [59, 60, 62]. However, the pathophys-
iology of corticosteroid changes in fetal movements and FHR 
variability is still unclear and has not been definitely proven 
[59–62]. [Evidence level 2–]

Fetuses with major anomalies are generally more likely to 
demonstrate reduced fetal activity  [61]. Though normal or ex-
cessive fetal activity has been reported in anencephalic fetuses 
[63, 64]. A lack of vigorous motion may relate to central nervous 
system or skeletal anomalies, or muscular dysfunction [65].

Fetal presentation has previously been found to have no effect on 
perception of movement [66]. A subsequent observational study 
[67] determined that, although no differences in spontaneous 
behaviour were noted between fetuses presenting as breech or 
cephalic, some differences in responses were identified in the 
presence of either vibroacoustic stimulus or airborne sound, 
which may be attributed to conduction through maternal tissues 
and amniotic fluid to the fetal skull. [Evidence level 2– to 2+]

Fetal position might influence maternal perception, as in cases 
where women were unable to perceive fetal movements de-
spite being able to visualise them when an USS was performed, 
80% were shown to have the fetal spines lying anteriorly [49]. 
Observational studies [45] have also reported women to perceive 
a higher proportion of movements where there is contact with 
the uterus rather than the placenta. [Evidence level 2–]

A systematic review and meta-analysis of 10 observational stud-
ies found that increased maternal BMI was not associated with 
altered perception of fetal movements, but that this group of 
women were more likely to present with RFM [68]. [Evidence 
level 1–]

However, some studies identified more frequent presentation of 
perceived RFM in overweight (BMI above 25 kg/m2) or obese 

Recommendation
Evidence 

quality Strength
Rationale for the 
recommendation

Do not attribute RFM to 
a raised body-mass index 
(BMI).

2++ B Increased BMI is not 
associated with altered 

perception of fetal 
movements. Women 
with increased BMI 
have an increased 
risk of stillbirth.

Do not attribute RFM to 
an anterior placenta if 
a change in movement 
occurs.

2– C Women with anterior 
placenta perceive 

fewer movements, but 
this should not cause 

a sudden change.

It is well established that women do not perceive all fetal move-
ments. Studies of the correlation between maternal perception 
of fetal movements and fetal movements concurrently detected 
on ultrasound scan (USS) show a wide variation, ranging from 
37% to 88%, with large body movements and those lasting more 
than 7 s most likely to be felt [38–45]. [Evidence level 2– to 2+]

Women's perception of fetal activity is influenced by a wide va-
riety of factors (see Table 1). There is some evidence that women 
perceive most fetal movements when lying down (except when su-
pine), fewer when sitting, and least while standing, and activity ap-
pears to be greatest in the evening [24, 33, 46]. [Evidence level 2+]

Maternal activity can alter maternal perception of fetal move-
ments. Reported RFM in singleton pregnancies with good out-
comes were increased in women who were not taking daily 
exercise and women who were in employment. Regular mild 
to moderate exercise appeared to increase maternal perception 
of fetal movements. Whether this was because of the effects of 
exercise itself is not known [46]. When attention was paid to 
fetal activity in a quiet room and careful recordings were made, 
fetal movements not previously perceived were often recognised 
clearly [19, 20]. The difference in mean time to perceive 10 move-
ments varied between 10 min for focussed counting to 162 min 
with unfocussed perception of fetal movements [27, 30, 36, 47]. 
[Evidence level 2– to 2+]

Prior to 28+0 weeks of gestation, an anterior placenta may de-
crease a woman's perception of fetal movements [30, 48–49]. 
After 28 weeks, one study [50] reported no reduction in women's 
perception of movements, but another found more women with 
anterior placenta presented with RFM [51]. [Evidence level 2−]

Drugs that cross the placenta such as alcohol, benzodiazepines, 
methadone, and other opioids can have a transient effect on fetal 
movements [52, 53]. [Evidence level 3]

Caffeine has been reported to alter fetal activity; two studies 
reported that coffee consumption was a significant predictor 
of less movement of fetal limbs [54]. Conversely, another study 
of women consuming 500 mg or more of caffeine per day found 
that the fetuses spent increased time in an active (arousal) state 
[55]. [Evidence level 2–]

Another prospective study detected increased multiple limb 
movements in fetuses whose mothers were anxious in the 
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Fetal movements are most commonly assessed by maternal per-
ception alone. The subjective nature of maternal perception and 
variation in normal perception of fetal movement make inter-
pretation of maternal perception of RFM and associated clinical 
significance more challenging.

Studies of objective assessments of fetal movements utilise 
ultrasound techniques to detect fetal movement. These stud-
ies report slightly increased sensitivity for fetal movements 
recorded by ultrasound, with 31.4%–57.2% of all movements 
recorded compared with 30.8% for maternal perceived fetal 
movements [45, 50, 74–75]. However, the duration of recording 
is restricted to 20–30 min with the mother in a semi-recumbent 
position. Newer devices have employed accelerometers, actog-
raphy or fetal vector cardiography to detect fetal movements 
(see Appendix  B for descriptions). These devices are largely 
in early phase studies [76]. One device was found to reliably 
measure fetal movements, detecting 82% of maternally sensed 
fetal movements, with an overall accuracy of 90% including 
non-fetal movement events [77]. Another study reported ob-
jectively measured fetal movements are associated both with 
fetal size in relation to gestation and umbilical Doppler pa-
rameters [78]. There are no studies evaluating longer periods 
of fetal movement counting by objective methods or whether 
extended monitoring can detect fetuses at risk of stillbirth  
[76]. Given the potential detection of false positive signals  
from maternal abdominal wall movements such as coughing, 
such devices may not be a useful means to objectively mea-
sure fetal movements in all pregnant women [79]. [Evidence 
level 2–]

7   |   Should Fetal Movements Be Counted Routinely 
in a Formal Manner?

Recommendation
Evidence 

quality Strength
Rationale for the 
recommendation

There is insufficient 
evidence to 
recommend formal 
fetal movement 
counting using 
specified numbers.

2– to 1+ A There is insufficient 
evidence from 

randomised and non-
randomised studies to 

demonstrate that formal 
fetal movement counting 

has a favourable effect 
on perinatal mortality.

(above 30 kg/m2) women, and a significant increase in count-
ing time throughout pregnancy before ten movements were felt 
[30, 69–70]. [Evidence level 2–]

Importantly, a cohort study of women who had experienced 
stillbirth identified that 8% had misinterpreted uterine con-
tractions as fetal movement; this was particularly evident at 
28–36 weeks of gestation [14]. [Evidence level 2+] This was also 
identified in women not experiencing RFM [71]. [Evidence 
level 2–]

A cohort study of 244 women [14] investigated whether experi-
ences of fetal movements were different for women experienc-
ing stillbirth of term singleton pregnancies (later than 37 weeks) 
compared with stillbirths between 28 and 36 weeks of pregnancy. 
Decreased or weak movements were identified by more women 
in the term stillbirth category. In 18% of the cohort, there was no 
indication of a changed pattern of movement, but 23% identified 
a cessation in activity. Most of the women experienced decreased, 
weaker or no fetal movements 2 days before diagnosis of fetal de-
mise; with some stating that they had interpreted the warning 
signs as normal as they had heard that movements decreased in 
late pregnancy. Reasons cited for delay in presentation included 
false reassurance from family members or friends, fear of inter-
vention or not being taken seriously by healthcare staff [49, 72]. 
[Evidence level 2–]

A period of extremely vigorous activity followed by limited or 
cessation of movements was also reported by 10% of the par-
ticipants. Women described this as repeated kicks or twitch-
ing, with a sensation of the fetus trying to escape [9, 13, 73]. 
[Evidence level 2+]

6   |   How Can Fetal Movements Be Assessed?

Recommendation
Evidence 

quality Strength
Rationale for the 
recommendation

Fetal movements can 
only be assessed over 
time by maternal 
perception, which 
is subjective, unless 
undergoing repeated 
ultrasounds.

3 D Not all fetal movements 
are perceived during 
pregnancy, but there 

are currently no 
objective means for 
a woman to reliably 
assess fetal activity.

TABLE 1    |    Factors that can alter maternal perception of fetal activity.

Factors that increase perception of 
fetal movements

Factors that decrease perception 
of fetal movements

Factors that have an unclear effect 
on perception of fetal movements

Focussed attention on fetal movement Anterior placenta Caffeine

Maternal exercise Drugs (alcohol, benzodiazepines, 
methadone)

Glucose

Maternal anxiety Fetal musculoskeletal or 
neurological anomalies

Corticosteroids

Mealtimes Distraction Raised body-mass index
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Neldam et al. [82] randomised 2250 women to either focus on 
fetal movements for 2 h three times a week or were given no 
information. There were eight IUFDs, all of which were in the 
control group, leading to a significant decrease in perinatal mor-
tality in women who formally counted fetal movements. Over 
75% of the study population were classified as women at high 
risk. [Evidence level 1–]

Saastad et al. [83] tested the count to ten method of assessment of 
fetal movements after 28 weeks of gestation against standard care 
in 1076 women. There was a significant reduction in babies born 
with an Apgar score less than four at 1 min of age (0.4% versus 
2.3%; RR 0.2, 95% CI 0.04–0.7). Fetal growth restriction (FGR) was 
more often identified prior to birth in the intervention arm than 
the control group (87% versus 60%; RR 1.5, 95% CI 1.0–2.1). There 
was no increase in maternal anxiety in women who were allocated 
to the intervention arm of the study. [Evidence level 1+]

Akselsson et  al. [84] tested the ‘Mindfetalness’ method in 67 
maternity clinics in Stockholm, Sweden (n = 39 865 women). 
Women in the intervention group received a leaflet about 
Mindfetalness, a method to focus on fetal movement [85], but 
there was no alteration to the management of RFM. This study 
found no reduction in stillbirth in the general population, but 
there was a reduction in SGA births and caesarean births in 
women using the Mindfetalness method. [Evidence level 1+]

Moore and Piacquadio used a retrospective case–control design 
[36]. In a 7-month period when women counted fetal movements 
for 2 h a day, but were not given any alarm limits, the perinatal 
mortality rate was 8.7 per 1000 (n = 2519). The study was then 
extended to 5758 women who were instructed to present for fur-
ther investigation if they had not felt ten movements after 2 h of 
focussed counting [86]. During this period the perinatal mortal-
ity was 3.6 per 1000. This was associated with increased hospital 
attendances, induction of labour rates (7.9% versus 4.4%), and 
emergency caesarean birth for fetal distress (2.4% versus 0.8%). 
[Evidence level 2–]

Westgate and Jamieson compared the rates of stillbirth before 
and after the introduction of ‘count to ten’ charts in New Zealand 
[87]. They report a significant reduction in stillbirth rates from 
10.8 to 8.2 per 1000 total births. Other service improvements in-
troduced over this period may also have had an impact on the 
perinatal mortality rate. [Evidence level 2–]

Tveit et al. [69, 88] compared the incidence of stillbirth in Eastern 
Norway before and after women were given written information 
about decreased fetal movements and a standard protocol for 
the management of RFM was introduced. The incidence of still-
birth fell from 3 to 2 per 1000 during the intervention period. In 
women perceiving RFM, the rate dropped from 4.2% to 2.4%. 
[Evidence level 2+]

A small crossover trial [89] investigating the experiences of 
women at low risk via observation and questionnaires found 
that the majority preferred the Mindfetalness method to the 
modified count to ten method described by Winje et al. [70], sug-
gesting that concentration on the quality rather than quantity 
of movements increased the opportunity for women to connect 
with their fetus. Women found both methods reassuring and 

Recommendation
Evidence 

quality Strength
Rationale for the 
recommendation

Women should be 
advised to be aware of 
their baby's individual 
pattern of movements.

3 C There is significant 
variation between 

perceived fetal 
movements in 

individual women and 
other pregnancies in 

the same women.

If women experience 
reduced fetal 
movements, they 
should be seen by their 
maternity service.

2– to 1– C Meta-analysis of 
observational studies 

identifies reduced 
fetal movements with 

increased risk of adverse 
neonatal outcomes.

The majority of 
evidence indicates 
asking women 
to monitor fetal 
movements is not 
associated with 
increased maternal 
anxiety and increases 
maternal–fetal 
attachment.

1– B Data from meta-analysis 
of RCTs suggest there is 
no significant increase 

in maternal anxiety 
and maternal–fetal 

attachment is increased 
in women who 

undertake formal fetal 
movement counting.

Formal fetal movement counting relies on a woman counting 
fetal movements, and if she perceives fewer movements than 
a specified number (alarm limit) contacting her care provider. 
There are several problems with this strategy. Firstly, there is a 
wide range of ‘normal’ fetal movements, leading to a wide vari-
ability between mothers. Secondly, the most frequently used 
definition of an alarm limit was developed in women at high 
risk who counted fetal movements during hospital admission; 
therefore these observations may not be applicable to a general 
population [80]. Ideally, any trigger for concern would be devel-
oped using the whole obstetric population and then be proven to 
reduce stillbirth rates in a prospective study.

There have been seven quantitative studies evaluating maternal 
fetal movement assessment (see Table  2). Grant et  al. published 
a multicentre study randomising women (n = 68 654) to counting 
fetal movements using the ‘count-to-ten’ chart or a non-counting 
group [47]. There was an overlap between the two groups as 
women in the non-counting group were also instructed to count 
fetal movements if they were deemed to be at high risk. There was 
no reduction in perinatal mortality in the group randomised to 
counting fetal movements, although the number of women pre-
senting initially with a live fetus that was subsequently stillborn 
was greater in the counting cohort (11 versus 6) [47]. It was ac-
knowledged that these intrauterine fetal deaths (IUFDs) may have 
been preventable, resulting from false reassurance from CTG and 
clinical error. Importantly, the perinatal mortality rate for the 
whole study population fell to 2.9 per 1000, compared with 4.0 per 
1000 reported prior to the study, suggesting that participation in 
the trial may have been beneficial [81]. A systematic review and 
meta-analysis of randomised and non-randomised studies found 
that although raising awareness of fetal movements was not asso-
ciated with a significant reduction in perinatal death, there were 
reductions in neonatal intensive care unit (NICU) admission and 
fetal compromise at birth (Apgar score less than seven at 5 min) 
[19]. [Evidence level 1−]
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Recommendation
Evidence 

quality Strength
Rationale for the 
recommendation

All clinicians should 
be aware of the 
association of RFM 
with key risk factors 
for adverse pregnancy 
outcomes such as FGR, 
SGA fetus, placental 
insufficiency and 
congenital anomalies.

2+ C Observational studies 
have consistently 

shown association 
between RFM, 

SGA infants and 
placental anomalies.

If after discussion with 
the clinician it is clear 
that a woman does not 
have RFM, there are 
no other risk factors 
for stillbirth and the 
fetal heart is present on 
auscultation, they can 
be reassured. However, 
if they are in the 
community setting and 
still has concerns, she 
should be advised to 
attend their maternity 
unit.

2+ C Absent fetal 
movements or RFM 
are associated with 
adverse pregnancy 

outcomes.

Women noticing a 
reduction in fetal 
activity where other 
risk factors for 
stillbirth are identified 
should attend their 
maternity unit for 
further investigation 
(see Section 8.3).

4 GPP Women who have 
risk factors for 
stillbirth need 

further investigation 
(see Section 8.3).

A history of RFM should be taken, including the duration of 
RFM, whether there have been absent fetal movements and 
whether this is the first occasion a woman has perceived RFM. 
Assessment should include a comprehensive stillbirth risk eval-
uation, including a review of the presence of other risk factors 
that are associated with an increased risk of stillbirth, that is, 
multiple consultations for RFM, known FGR, hypertension, 
diabetes, extremes of maternal age, smoking, placental insuffi-
ciency, congenital anomaly, obesity, racial/ethnic factors, signif-
icant past obstetric history (e.g., prior SGA birth or stillbirth), 
genetic factors and access to care issues (see Table 3) [8, 102–103]. 
[Evidence level 2+] An individual participant data meta-analysis 
of 1175 pregnant women [104] found that cigarette smoking 
(aOR 2.96, 95% CI 1.36–6.44) and maternal past medical history 
(aOR 2.35, 95% CI 1.14–4.82) were the strongest associations for 
adverse outcomes. [Evidence level 2++]

In a systematic review of women presenting with RFM [68], one 
study found that increased BMI was linked to an increased risk 
of stillbirth (OR 1.8, 95% CI 1.0–3.2) and FGR (OR 1.6, 95% CI 
1.2–2.1), whereas three smaller studies did not show an association 
between BMI and risk of adverse outcome. [Evidence level 2++]

Clinicians should be aware that a woman's risk status is fluid 
throughout pregnancy and she should be transferred from 
low risk to high risk care programmes if complications occur. 
If, after discussion with the clinician, it is clear that a woman 
does not have RFM in the absence of further risk factors and the 

safe; however, two RCTs in a systematic review [90] noted sig-
nificantly higher maternal–fetal attachment scores (indicating 
greater attachment between the woman and her fetus) if fetal 
movements were counted. While perception of fetal movements 
is associated with a positive effect on maternal–fetal attachment 
[91, 92], the effect of monitoring fetal movements is equivocal. 
Two studies [93, 94] (including one RCT discussed earlier) re-
ported no adverse effects. A small retrospective cohort [95] found 
23% of women reported anxiety and a further 16% described 
completing fetal movement charts as useless and a nuisance. 
Clinicians should be aware that perception of RFM itself is asso-
ciated with increased maternal anxiety [96, 97]. Three RCTs in a 
systematic review [90] showed no evidence of increased mater-
nal concern or anxiety resulting from fetal movement counting. 
An updated systematic review [19] including three studies found 
a reduction in maternal anxiety and an increase in maternal–
fetal attachment. [Evidence level 1–]

Clinicians should be aware that the risk of stillbirth (in the ab-
sence of congenital anomaly) in the UK is approximately 1 in 
300 births (data from 2022) [15]. When considering the utility 
of fetal movements as a screening test, clinicians must take ac-
count of potentially negative effects of maternal stress and anx-
iety. [Evidence level 2+]

8   |   What is the Optimal Care of Women With 
Reduced Fetal Movements?

A care pathway is shown in Appendix C.

When a woman presents with RFM the initial goal is to exclude 
fetal death, which occurs in less than 1% of these instances 
[16, 17]. Subsequent to this, the aim is to exclude fetal com-
promise and to identify pregnancies at risk of adverse preg-
nancy outcome, while avoiding unnecessary interventions. 
Cross-sectional surveys [98, 99] revealed wide variations in 
knowledge and practice for both obstetricians and midwives 
regarding care of women presenting with RFM. Although 
most clinicians recognised the association with FGR, this did 
not translate into practice as professionals seldom undertook 
further assessment to identify FGR. Subsequent evaluation of 
the implementation of the first iteration of this guideline found 
significant variation in adherence to different recommenda-
tions, with all guidelines recommending a CTG be performed 
and fewer recommending USS for women at greatest risk of 
stillbirth [100, 101].

8.1   |   What Should Be Included in the Clinical 
History?

Recommendation
Evidence 

quality Strength
Rationale for the 
recommendation

Upon presenting 
with RFM, a relevant 
history should be taken 
to assess a woman's 
risk factors for 
stillbirth and FGR.

2+ C Several cohort studies 
have identified factors 
that increase the risk 
of adverse outcomes 

after maternal 
perception of RFM.
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associated with placental dysfunction, it is prudent to measure 
blood pressure and test for proteinuria in women with RFM.

8.3   |   What Is the Role of Cardiotocography?

Recommendation
Evidence 

quality Strength
Rationale for the 
recommendation

In women with RFM, 
after fetal viability 
has been confirmed, 
arrangements should 
be made for them to 
have a computerised 
cardiotocograph (CTG) 
to exclude acute fetal 
compromise if the 
pregnancy is 26+0 
weeks of gestation or 
later (see Section 14 for 
recommendations prior 
to this gestation).

2++ to 1– B Abnormal CTG 
is associated 
with adverse 

perinatal outcome 
after RFM. 

Computerised 
CTG appears to 

improve perinatal 
outcome.

Cardiotocography (CTG) monitoring of the FHR, initially for at 
least 20 min, provides an easily accessible means of detecting sus-
pected fetal compromise. The presence of a normal FHR pattern 
(i.e., showing accelerations of FHR coinciding with fetal move-
ments – a ‘reactive’ CTG) is indicative of a healthy fetus with a 
properly functioning autonomic nervous system. The FHR acceler-
ates with 92%–97% of all gross body movements felt by the mother 
[106, 107]. Several studies have concluded that if the term fetus 
does not experience a FHR acceleration for more than 80 min, fetal 
compromise is likely to be present [108–110]. However, a system-
atic review did not confirm or refute any benefits for routine CTG 
monitoring of ‘at risk’ pregnancies after 26 weeks [111]. However, 
several limitations were acknowledged, including limited num-
bers of women (six trials and 2105 women), and serious method-
ological concerns such as the fact that the trials were conducted in 
the early 1980s when CTG monitoring was being introduced into 
routine clinical practice. [Evidence level 1–]

Compared to traditional CTG interpretation, computer systems 
for interpretation of CTG after 26 weeks of pregnancy reduce 
perinatal mortality, predicting umbilical acidosis and depressed 
Apgar scores [111]. [Evidence level 1–]

Another systematic review of randomised and non-randomised 
studies of computerised CTG (cCTG) found no statistically sig-
nificant reduction in perinatal mortality, but study design pre-
vented pooling of data. The review reports that cCTG provides 
rapid objective data, reduces intra-observer and inter-observer 
variation, and all of the non-randomised studies showed re-
duced investigation and better neonatal outcomes with cCTG 
[112]. [Evidence level 1–]

In a Norwegian study of 3014 women who presented with RFM 
[97], a CTG was performed in 97.5% of cases, with a CTG anom-
aly detected in 3.2% of cases. In a different observational study 
of women presenting with RFM who had an initial CTG and an 
USS [113], 21% had an anomaly detected that required action and 
4.4% were admitted for immediate birth. Another study showed 

presence of a normal FHR on auscultation, there should not be a 
need to follow up with further investigations.

8.2   |   What Should Be Covered in the Initial 
Clinical Examination?

Recommendation
Evidence 

quality Strength
Rationale for the 
recommendation

If a woman presents 
with RFM in the 
community setting 
with no facility to 
auscultate the fetal 
heart, the woman 
should be immediately 
referred to their 
maternity unit for 
auscultation.

2– C RFM is the presenting 
symptom for 

approximately half of 
IUFDs. Auscultation of 
the fetal heart is needed 
to confirm fetal viability.

When a woman 
presents with RFM 
in the community or 
hospital setting an 
attempt should be 
made to auscultate 
the fetal heart using 
a handheld Doppler 
device to exclude fetal 
death.

3 C Fetal viability can 
be determined by 

auscultating the fetal 
heart in the community.

Clinical assessment 
of a woman with 
RFM should include 
assessment of fetal 
size by measuring 
symphysis–fundal 
height, blood pressure 
and urinalysis.

3 C RFM can be a symptom 
of placental dysfunction 
which may also present 

as an SGA infant or 
pre-eclampsia. Adverse 

outcomes are more 
common if the fetus is 
SGA or the woman has 

increased blood pressure.

The key priority when a woman presents with RFM is to confirm 
the presence of fetal cardiac activity. A handheld Doppler device 
should be used to assess the presence of the fetal heartbeat, which 
should be available in most community settings in which a preg-
nant woman would be seen by a midwife or general practitioner. 
In the majority of cases this will immediately confirm viability. In 
order to differentiate the fetal heartbeat from the maternal heart-
beat, the difference between the FHR and the maternal pulse rate 
must be noted. If the presence of a fetal heartbeat is not confirmed, 
then immediate referral for USS assessment of fetal cardiac activ-
ity must be undertaken. If the encounter with a woman is virtual 
or by telephone and is without the additional reassurance of aus-
cultation of the fetal heart, the woman should be advised to attend 
their maternity unit for further assessment. [Evidence level 2+]

Methods employed to detect the SGA fetus include abdominal 
palpation, measurement of symphysis−fundal height and ul-
trasound biometry. Where symphysis−fundal height is mea-
sured, it should be plotted on a growth chart (please refer to the 
RCOG Green-top Guideline No. 31 Small for Gestational Age, 
Management and Investigation) [105]. Consideration should be 
given to the judicious use of USS to assess fetal size in those 
women for whom clinical assessment is likely to be less accu-
rate, for example, with a raised BMI. As pre-eclampsia is also 
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Recommendation
Evidence 

quality Strength
Rationale for the 
recommendation

If an USS assessment 
is deemed necessary, 
it should be performed 
at the earliest available 
opportunity.

4 GPP A diagnosis of SGA 
should be made in 
a timely manner.

USS assessment should 
include the assessment 
of abdominal 
circumference and/or 
estimated fetal weight 
to detect an SGA 
fetus, assessment of 
amniotic fluid volume 
and umbilical artery 
Doppler.

2+ C Adverse perinatal 
outcome after 

maternal presentation 
with RFM is 

increased if the 
fetus is SGA, there 
is oligohydramnios 

or abnormal 
umbilical artery 

Doppler waveform.

Ultrasound should 
include assessment 
of fetal morphology if 
this has not previously 
been performed.

1+ A RFM is associated 
with neurological 

and musculoskeletal 
anomalies.

There are no RCTs of USS versus no USS in women with RFM. 
Frøen et al. conducted a prospective population-based cohort 
study [96] of 46 132 births in eastern Norway and Bergen over a 
17-month period from 2006 to 2007. In the prospective cohort 
of 3014 women presenting with RFM, USS was performed in 
94% of cases and detection of an anomaly such as FGR, re-
duced amniotic fluid volume, or abnormal fetal morphology or 
Doppler of the umbilical artery was reported in 11.6% of cases 
[116]. [Evidence level 2+]

A quality improvement programme in Norway, a prospective 
‘before and after’ study design, was used to evaluate the com-
bined impact of providing women with information on RFM, 
and clinicians with clinical practice guidelines [69, 88]. After 
an initial period of study (n = 19 407), an investigation pro-
tocol of CTG and USS was introduced in the care of women 
with RFM (n = 46 143). The guideline recommended that both 
investigations be performed within 2 h if women reported 
no fetal movements, and within 12 h if they reported RFM. 
The USS was conducted to assess amniotic fluid volume, 
fetal size and fetal anatomy; the addition of Doppler studies 

that stillbirth rates (corrected for lethal congenital anomalies), 
after a reactive or non-reactive CTG, were 1.9 and 26 per 1000 
births, respectively [114]. Lastly, a small study [39] reported that 
56% of women in a high-risk pregnancy who reported RFM had 
an abnormal CTG. This was associated with an unfavourable 
perinatal outcome in nine out of ten cases. A retrospective co-
hort study [115] of 524 women with RFM found 497 (95%) had a 
normal CTG at presentation or a normal CTG after an initially 
non-reassuring CTG. There was no increase in adverse neonatal 
outcome in these infants. Conversely, 5% of infants had a per-
sistently non-reassuring CTG and these infants had evidence of 
adverse neonatal outcome. A prospective cohort study [102] of 
305 women found that 4% had an abnormal CTG at presenta-
tion, and abnormal CTG increased the risk of adverse outcome 
by seven-fold (aOR 7.1, 95% CI 1.3–38.2). [Evidence level 2+]

When combined with individual participant data meta-analysis 
[104], the presence of an abnormal CTG remained significantly 
associated with adverse outcome (aOR 3.65, 95% CI 1.84–7.23). 
[Evidence level 2++]

8.4   |   What Is the Role of Ultrasound Assessment 
of Fetal Biometry, Liquor Volume and Umbilical 
Artery Doppler?

Recommendation
Evidence 

quality Strength
Rationale for the 
recommendation

Ultrasound scan (USS) 
assessment should be 
undertaken as a part 
of the preliminary 
investigations of a 
woman presenting 
with RFM after 28+0 
weeks of gestation 
if the perception of 
RFM persists despite a 
normal CTG, if there 
are any additional 
risk factors for FGR 
and/or stillbirth and 
if an USS has not 
been performed in the 
preceding 2 weeks.

2+ B The most common 
adverse outcome 

identified following 
RFM is the presence 
of an SGA fetus. USS 
is the best means to 
detect an SGA fetus.

TABLE 3    |    Risk factors for adverse outcomes after maternal presentation with RFM.a

Factor OR (95% CI) Reference

Cigarette smoking 2.96 (1.36–6.44) Liu et al. 2025

Past obstetric history of SGA baby or stillbirth 2.10 (1.17–4.14) O'Sullivan et al. 2009

Past medical history (e.g., diabetes/hypertension) 2.35 (1.14–4.82) Liu et al. 2025

Recurrent presentation with RFM (two or more times) 1.60 (1.05–2.44) O'Sullivan et al. 2009

8.04 (4.63–13.98)b Scala et al. 2015

Symphysis-fundal height < 10th centile 15.43 (4.20–56.75) O'Sullivan et al. 2009

Raised uterine artery pulsitivity index in second trimester 5.73 (2.42–13.55)b Scala et al. 2015
aSome risk factors for stillbirth in the general population, for example, nulliparity, are not included in this list because they were not associated with increased risk of 
adverse outcomes after RFM. Professionals should still assess each case individually.
bOR for the birth of a SGA infant.
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Newer studies have investigated the role of MCA Doppler in 
determining fetal wellbeing following maternal presenta-
tion with RFM. A study of 100 women with RFM [121] and 
matched controls after 30 weeks of gestation found those with 
RFM had lower MCA PI and CPR than unaffected controls; 
this difference was greatest in women with recurrent RFM. 
Another study of 150 pregnant women [122] between 37 and 
41 weeks of gestation confirmed that those with RFM had 
higher umbilical artery PI, lower MCA PI and CPR. CPR was 
related to birthweight centile and duration of neonatal unit 
stay. A small study [123], which included ten women with ad-
verse outcome after RFM, and 86 with a normal outcome, did 
not find a difference in MCA or CPR between the two groups. 
[Evidence level 2−]

An RCT of 1676 women [124] with RFM after 37 weeks of ges-
tation and a normally grown baby were allocated to expedited 
delivery for CPR less than 1.1 or concealed CPR result found 
lower composite adverse outcome (driven by reduced severe 
neonatal morbidity) in women who had the revealed CPR 
result (RR 0.76, 95% CI 0.58–0.99). CPR could be considered 
to identify fetuses that would benefit from expedited birth. 
[Evidence level 1−]

8.5   |   Is There Any Role for Using the Biophysical 
Profile?

Recommendation
Evidence 

quality Strength
Rationale for the 
recommendation

There is insufficient 
evidence to 
recommend a 
biophysical profile 
(BPP) in all women 
with RFM.

1– B The role of BPP in 
the management 

or investigation of 
RFM is uncertain, 

but fetal death 
is rare after a 
normal BPP.

The basis of a BPP is the observed association between hypoxia 
(low levels of oxygen) and alterations of measures of central 
nervous system performance such as FHR patterns, fetal move-
ment and fetal tone, which have been observed in both human 
and animal fetuses [125]. A systematic review [126] of the use 
of BPP in women with high risk pregnancies, including women 
with RFM, comprised five low quality studies with fewer than 
3000 patients. The systematic review concluded that there is 
insufficient evidence from RCTs to support the use of BPP as 
a test of fetal wellbeing in high-risk pregnancies. [Evidence 
level 1–]

It should be noted, however, that there is evidence from uncon-
trolled observational studies that BPP in women at high risk has 
a low false negative rate (0.07%), that is, fetal death is rare in 
women in the presence of a normal BPP [127]. [Evidence level 2–]

A small study of 96 women with RFM [123] between 28 and 
40 weeks of gestation, of whom ten had an adverse outcome (de-
fined as 5-min Apgar score less than 7, admission to NICU, non-
reassuring FHR trace in labour, umbilical artery pH less than 7.16 

to the investigation protocol did not show any additional ben-
efit. There was a significant reduction in all stillbirths from 
3 to 2 per 1000, and from 4.2% to 2.4% of women presenting 
with RFM. The study reported no increase in the number of 
preterm births, infants requiring transfer to neonatal care, or 
infants with severe neonatal depression or FGR. There was 
more than a doubling in the number of USSs (OR 2.64; 95% CI 
2.02–3.45), but this seemed to be compensated by a reduction 
in additional follow-up consultations and admissions for in-
duction of labour. [Evidence level 2–]

The AFFIRM (Promoting Awareness Fetal Movements and 
Focussing Interventions Reduce Fetal Mortality Stillbirth, a 
Stepped Wedge Cluster Randomised Trial) study [117] was 
a cluster randomised trial of 385 552 women in 33 hospitals. 
This study included giving women an information leaflet 
about fetal movements, education for staff, and a protocol for 
the management of RFM that included an USS for all women 
who reported RFM (for liquor volume using deepest vertical 
pocket within 2 h and fetal biometry ideally on the next work-
ing day). This intervention did not significantly reduce still-
birth compared to standard care as defined in the study, but 
reduced the proportion of women who gave birth to an SGA 
infant after 39 weeks of gestation, and increased the propor-
tion of women having induction of labour and giving birth by 
caesarean (see Section  11 for further information about the 
effects of the AFFIRM intervention). Therefore, USS for all 
women presenting with RFM is not recommended. [Evidence 
level 1–]

When compared to other indications for USS, a case–control 
study [17] found that women having USS for RFM were no 
more likely to have an abnormal scan parameter (increased 
umbilical artery pulsatility index [PI], decreased middle cere-
bral artery [MCA] PI or cerebroplacental ratio [CPR] less than 
10th centile, estimated fetal weight less than 10th centile or 
abnormal liquor volume); and 48 scans were needed to detect 
one new case of SGA. However, USSs were more likely to be 
abnormal when women had two or more episodes of RFM. 
This suggests that ultrasound is indicated when there are mul-
tiple presentations with RFM. [Evidence level 2+]

In a study of 489 women with RFM, Ahn et al. [118] demon-
strated that women with RFM but no additional pregnancy 
risk factor did not require further follow-up once the CTG 
and the amniotic fluid volume were confirmed to be normal. 
However, the study found a 3.7 times greater likelihood of a 
diminished amniotic fluid volume on scan in their study pop-
ulation. [Evidence level 2–]

Two studies [119, 120] have investigated the role of fetal 
and maternal artery Doppler assessment in women present-
ing with RFM. Korszun et  al. [119] reported 888 women, of 
whom 12 had abnormal umbilical artery Doppler (1.4%), in-
cluding one infant that later died in utero. Dubiel et al. [120] 
found only one abnormal umbilical artery Doppler waveform 
in 580 infants (0.2%). Although umbilical artery Doppler is 
rarely abnormal, it may be a significant anomaly when pres-
ent. Further studies of the value of umbilical artery Doppler 
alone or in combination with other measurements are needed. 
[Evidence level 2+]
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Recommendation
Evidence 

quality Strength
Rationale for the 
recommendation

If the fetus is found 
to be SGA and/or 
there are anomalies 
of umbilical artery 
Doppler or liquor 
volume, care should 
be in accordance with 
RCOG Green-Top 
Guideline No. 31 
Investigation and 
care of a Small for 
Gestational Age 
Fetus and a Growth 
Restricted Fetus.

4 GPP When a fetus is found 
to have FGR or is 

SGA the pregnancy 
should be managed 

according to the 
recommendations 

for the relevant 
clinical scenario.

If there is evidence of suspected acute compromise on the 
CTG, immediate steps should be taken to expedite birth. In 
cases where there are lesser degrees of concern, based on 
CTG interpretation following NICE guidance [132], further 
CTG monitoring may be instituted with a plan for frequent 
reassessment.

Given the association between RFM and histological evidence 
of placental anomalies being evidence of an SGA fetus, oligo-
hydramnios or anomalies of the umbilical artery Doppler may 
indicate underlying placental dysfunction [102]. The manage-
ment of this should be in accordance with the RCOG Green-Top 
Guideline No. 31 Investigation and care of a Small for Gestational 
Age Fetus and a Growth Restricted Fetus [105].

10   |   What is the Optimal Surveillance Method for 
Women Who Have Presented With RFM in Whom 
Investigations Are Normal?

Recommendation
Evidence 

quality Strength
Rationale for the 
recommendation

Women should be 
advised about the normal 
physiological changes 
in fetal movement 
throughout pregnancy 
and actions to take if 
concerned.

4 GPP As fetal movements 
are assessed 
subjectively 

women need to 
receive accurate 

information 
about normal 

fetal movement.

Healthcare professionals 
can reassure women with 
a single episode of RFM 
that they are unlikely to 
have an adverse perinatal 
outcome.

2+ B Women may be 
concerned about 

their baby's/babies' 
wellbeing after 

reporting a single 
episode of RFM.

There are no data to 
support formal fetal 
movement counting (kick 
charts) after women have 
perceived RFM and have 
normal investigations.

3 C There are no 
data that indicate 
kick counting is 

superior to maternal 
awareness of fetal 

movements.

or fetal death) found no difference in BPP score between those 
with an adverse outcome and those without. [Evidence level 2−]

8.6   |   Is There Any Role for Assessment 
for Fetomaternal Haemorrhage?

Recommendation
Evidence 

quality Strength
Rationale for the 
recommendation

Fetomaternal 
haemorrhage (FMH) is 
a rare cause of RFM, but 
should be considered in 
the presence of a non-
reassuring or sinusoidal 
CTG.

3 C RFM is reported 
as a presenting 

symptom of FMH.

If CTG is normal and 
there is clinical suspicion 
of FMH or fetal anaemia, 
this can be assessed by 
Doppler velocimetry of 
the MCA or Kleihauer.

2– C Not all FMH is 
sufficiently large 

to cause CTG 
changes. Other 

tests may be used 
to identify FMH.

Large fetomaternal haemorrhage (FMH) is a rare event in preg-
nancy (estimated to occur in less than 0.5% of all pregnancies). 
It can lead to stillbirth or neonatal death. FMH can present with 
RFM [128]. The majority of cases of large FMH had an abnormal 
CTG (non-reassuring or sinusoidal trace) [128, 129]. [Evidence 
level 3]

If FMH is suspected, the case should be discussed with a se-
nior obstetrician to determine whether birth is appropriate. 
If there is uncertainty about whether FMH is present, the 
Kleihauer–Betke test and Doppler velocimetry of the MCA are 
reported to have sensitivity of 76%–100% and 100%, respec-
tively, in this context, but specificity was lower at 80%–99% 
and 99%, respectively [130, 131]. As Doppler velocimetry 
can be performed more promptly this would be preferred. 
[Evidence level 2–]

9   |   What Actions Should Be Taken if Anomalies 
in Fetal Growth or Heart Rate Monitoring are 
Detected During the Assessment?

Recommendation
Evidence 

quality Strength
Rationale for the 
recommendation

If anomalies are 
present on antenatal 
CTG, intervention 
should be discussed 
with a senior 
obstetrician and 
decisions about birth 
should consider 
gestation and the 
degree of anomaly.

4 GPP Intervention is 
dependent upon 
the nature and 

magnitude of the 
anomaly, and the 

pregnancy gestation.
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This has been most influential with nulliparous women [69]. An 
important finding in two studies [133, 136] was that in Norway 
and Sweden, women from minority populations (e.g., women from 
Black African populations) had lower rates of awareness of fetal 
activity, but showed less changes in maternal behaviour regarding 
presenting to maternity care with RFM and stillbirth rates despite 
provision of information about fetal movements in a range of lan-
guages. Consequently, the researchers emphasised the importance 
of considering a wider range of communication, including involve-
ment of role models and influential family members in their care.

Healthcare staff also need to be aware of the reasons women 
may not disclose their concerns; this includes a reluctance to 
question professional judgement or a fear of not being taken seri-
ously [73, 90]. Women may also have been influenced by friends, 
relatives, the internet or the media [72, 134]. Staff need to be 
aware of their institutional clinical practice guidelines as stan-
dardised care has been shown to be beneficial.

11   |   What are the Indications for Intervention if 
Investigations are Normal?

Recommendation
Evidence 

quality Strength
Rationale for the 
recommendation

Where there is no 
objective evidence 
of fetal compromise 
(no CTG anomalies, 
no evidence of 
reduced fetal growth, 
oligohydramnios 
or umbilical artery 
Doppler anomalies) 
women should be 
reassured there is 
no indication for 
expediting birth.

1+ A The AFFIRM study 
offered early term 
birth for women 
with RFM and 
demonstrated 

increased rates 
of induction of 

labour and birth by 
caesarean without 

improving neonatal 
outcomes.

A decision to expedite 
birth should be made 
on an individual 
basis in partnership 
with the woman. If 
women present with 
RFM after 39 weeks of 
gestation, expediting 
birth does not appear 
to be associated with 
increased risk to 
mother or baby.

1+ A Induction of labour 
after 39 weeks of 

gestation does not 
increase the risk of 
birth by caesarean 
or adverse fetal or 

neonatal outcomes.

One component of the intervention tested in the AFFIRM study 
(see Section  9) was an offer of induction of labour for women 
presenting with recurrent RFM after 37 weeks of gestation. The 
AFFIRM intervention [117] was associated with an increase in 
induction of labour and birth by caesarean. This may result from 
induction of labour commencing at early term gestations [137]. 
In contrast, observational and intervention studies [137, 138] 
have shown that induction of labour at or after 39 weeks of 
gestation is not associated with an increase in the proportion 
of births by caesarean or adverse maternal or fetal outcomes. 
Neither Mindfetalness nor My Baby's Movements and Me stud-
ies [84, 139] showed increased rates of caesarean birth.

Recommendation
Evidence 

quality Strength
Rationale for the 
recommendation

If women who have 
normal investigations 
after one presentation 
with RFM have another 
episode of RFM, they 
should be advised to 
contact their maternity 
unit for further 
assessment as indicated 
in Section 8 of this 
guideline.

2+ B Women with 
recurrent episodes 
of RFMs have an 
increased risk of 
adverse outcome.

Most women (approximately 70%) who perceive a reduction in 
fetal movements will have a good outcome to their pregnancy (i.e., 
above 10th centile, uncompromised baby). The commonest finding 
was birth to a SGA baby in 14.3%–23% of women. The frequency of 
adverse outcomes varies between studies, but stillbirths remained 
low, ranging between 0.3% and 1% of women with RFM, NICU ad-
mission between 0.7% and 3.0% of births after RFM, and 1.6%–2% 
of infants had an Apgar score less than 7. There have been no stud-
ies to follow-up on women who had normal investigations. Some 
practitioners would advocate commencing formal fetal movement 
counting in spite of normal investigations, but there is no evidence 
to support this strategy. Moreover, formal fetal movement count-
ing for this cohort is subject to the same difficulties as in the gen-
eral obstetric population. [Evidence level 2+]

In several (but not all) cohort and case–control studies perinatal 
outcome was worse in women who had presented on more than 
one occasion with RFM [8, 102–103]. If a woman experiences a 
further episode of definite RFM she should be referred for hospi-
tal assessment to exclude signs of compromise through the use of 
CTG and ultrasound as outlined in Section 8. [Evidence level 2+]

Education of women is important. This should include explana-
tion of the normal physiological changes in fetal movement and 
encouragement to be aware of their own individual pattern of 
activity. Qualitative studies have indicated the intuitive feelings 
women may experience that all is not well [73]. Some women 
have described premonitions, feelings of discomfort and unease, 
and a subconscious understanding that there was a change in 
the pregnancy. Some have reported a feeling of emptiness and 
lack of contact with their baby. Their perception has been of a 
flatter, shrunken abdomen that had lost its shape, noting that 
the baby did not keep changing position. One qualitative study 
also included reports of the baby having moved excessively [73]. 
This reiterates the importance of women being encouraged to 
report any sudden change in their normal fetal movements—
whether an increase, decrease, or cessation, and this should not 
be delayed. Clear information is needed that fetal movements do 
not decrease towards the end of pregnancy. Awareness of fre-
quency, intensity, character, and duration of fetal movements is 
needed, as women reporting RFM have experienced a range of 
differences in each of these patterns [71, 133]. [Evidence level 2–]

Provision of information through accessible printed or digital 
information can be helpful in enhancing maternal knowledge; 
evidence-based information having been shown to increase the 
likelihood of women presenting within 24 h of RFM [133–135]. 
[Evidence level 2–]
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Recommendation
Evidence 

quality Strength
Rationale for the 
recommendation

When a woman presents 
with RFM in a multiple 
pregnancy, investigations 
to identify developing 
fetal compromise should 
be undertaken, including 
CTG, assessment of fetal 
growth, liquor volume and 
umbilical artery Doppler.

3 C Limited data 
suggest RFM in 

twin pregnancies 
may be associated 

with adverse 
neonatal outcomes.

Very few studies report on the significance of RFM in multiple 
pregnancy, and no studies of care for RFM in multiple pregnancy 
were identified. Levy et al. conducted a retrospective case–control 
study of dichorionic twin pregnancies presenting with an isolated 
presentation of RFM after 34 weeks of gestation and who gave 
birth within 2 weeks [140]. Cases of RFM were matched (by mater-
nal age and gestation) to those with normal fetal activity. Women 
with RFM were more likely to have a perinatal death (5/166 versus 
0/166), neonatal admission or an infant with cerebral morbidity 
(defined as intraventricular haemorrhage, seizures or hypoxic-
ischaemic encephalopathy; 10/166 versus 2/166). [Evidence level 2–]

A prospective study of 181 twin pregnancies from the UK [141] 
found no association between reduced strength or frequency of 
fetal movements and a composite adverse outcome (perinatal 
death, birth before recommended gestation, Apgar score less 
than 7, or admission to neonatal intensive care after 37 weeks of 
gestation). [Evidence level 2+]

The MBRRACE-UK Confidential Enquiry into Stillbirths and 
Neonatal Deaths In Twin Pregnancies [142] described cases 
where RFM was the presenting symptom of fetal compromise in 
twin-to-twin transfusion syndrome in monochorionic twins or 
fetal compromise in dichorionic twins. [Evidence level 3]

A small prospective study [143] compared fetal behavioural devel-
opment in healthy dichorionic twins and singletons. Key findings 
were that twin fetuses were less active than singletons throughout 
pregnancy, although breathing activity was higher in twins in the 
third trimester. There was no evidence of there being a consis-
tently more active ‘dominant’ twin. Poor synchrony of movements 
was noted. Twins demonstrated independent occurrence of rest–
activity cycles. As in singleton pregnancies, general body move-
ments decreased with advancing gestation. [Evidence level 2–]

14   |   What is the Optimal Care for RFM Before 28+0 
Weeks of Gestation?

Recommendation
Evidence 

quality Strength
Rationale for the 
recommendation

If a woman presents with 
RFM between 24+0 weeks of 
gestation and 26+0 weeks of 
gestation, the presence of a fetal 
heartbeat should be confirmed 
by auscultation with a Doppler 
handheld device and a history 
taken to determine other risk 
factors for stillbirth or early-
onset FGR.

4 GPP Most data regarding RFM 
are from studies after 
28 weeks of pregnancy 
(and asked about the 

preceding 2 weeks of fetal 
activity). Fetal viability 
needs to be confirmed 
and early-onset FGR 
should be considered.

12   |   What is the Optimal Care of Women Who 
Present Recurrently With RFM?

Recommendation
Evidence 

quality Strength
Rationale for the 
recommendation

When a woman 
recurrently 
perceives RFM 
her case should be 
reviewed to exclude 
predisposing 
causes.

3 C Various factors can be 
associated with reduced 

perception of fetal 
movements which may lead 
to recurrent presentations 

(see Section 5).

When a woman 
recurrently 
perceives RFM, 
USS assessment 
should be 
undertaken as 
a part of the 
investigations.

2+ B Adverse outcomes 
including stillbirth and the 

birth of an SGA baby are 
more common in women 

with recurrent RFM.

Clinicians should 
be aware of the 
increased risk of 
poor perinatal 
outcome in women 
presenting with 
recurrent RFM.

4 GPP Women who present with 
recurrent RFM have a 
greater risk of adverse 

neonatal outcome

There is no universal definition of what recurrent RFM means; 
one region of the UK has adopted a consensus definition of two 
or more episodes of RFM occurring within a 21-day period after 
26 weeks of gestation. Women who present on two or more oc-
casions with RFM after 28 weeks are at increased risk of a poor 
perinatal outcome (stillbirth [1.4% versus 0.6% in women with 
one episode of RFM], FGR [44.2% versus 9.8% in women with 
one episode of RFM] or preterm birth) compared with those 
who only attend on one occasion (OR 8.04; 95% Cl 4.63–13.98) 
[78, 103]. There are no studies to determine whether inter-
vention (e.g., expediting birth or further investigation) alters 
perinatal morbidity or mortality in women presenting with re-
current RFM. Therefore, the decision whether to induce labour 
at term in a woman who presents recurrently with RFM, when 
the growth, liquor volume and CTG appear normal, must be 
done after careful consideration by an experienced obstetrician 
on an individualised basis and in partnership with the woman. 
[Evidence level 2+]

13   |   What is the Optimal Care for RFM in a 
Multiple Pregnancy?

Recommendation
Evidence 

quality Strength
Rationale for the 
recommendation

When a woman presents 
with RFM in a multiple 
pregnancy, care should 
be taken to determine the 
chorionicity of the twin 
pregnancy.

3 C RFM was noted in 
an MBRRACE-UK 

Confidential 
Enquiry to be 
a presenting 

symptom of twin-
to-twin transfusion 

syndrome.
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Several case–control studies have reported an association between 
a single episode of increased fetal movement and stillbirth after 
28 weeks of gestation [9, 13]. Examples of language used to de-
scribe a period of exaggerated activity are ‘intense’, ‘frantic’, ‘wild’ 
or ‘crazy’ compared with ‘powerful’ or ‘strong’. The cause for such 
a pattern of movements is not known, but has been speculated to 
represent seizures or relate to cord entanglement [148]. Three pro-
spective studies [149–151] (n = 219, n = 154 and n = 64) did not find 
an association between maternal perception of increased fetal 
movements and adverse neonatal outcome. [Evidence level 2+]

Huang et  al. [149] found that large-for-gestational-age infants 
were more frequent in women with increased fetal movements. 
This study did not report the results of any investigations after 
presentation to maternity service. A smaller study found anom-
alies of the CTG in 6.3% (4/64) of women, and five women had 
anomalies detected on USS (two oligohydramnios and three 
were SGA) [151]. There is no indication for intervention for in-
creased fetal movements unless there is objective evidence of 
fetal compromise on the CTG.

16   |   Recommendations for Future Research

−	 Determine whether other tests of fetal wellbeing (e.g., 
CPR, umbilical artery Doppler) or placental compromise 
(e.g., placental growth factor) identify fetal compromise 
in women presenting with RFM.

−	 Prospective studies of women experiencing a single period 
of exaggerated fetal activity to confirm or refute an associa-
tion with adverse neonatal outcome.

−	 Qualitative studies to describe changes in fetal movements 
in late pregnancy, in order to optimise information given to 
pregnant women.

−	 Studies to determine whether objective measures of fetal 
activity can be reliably obtained and whether these relate to 
fetal compromise.

−	 Studies to determine the risk of adverse outcome with ab-
sent or reduced fetal movements in pregnancies prior to 
28 weeks of gestation.

17   |   Auditable Topics

–	 Existence of a unit guideline on RFM and evidence of 
local compliance of practice with guideline (compliance 
100%).

–	 Percentage of women with a confirmed history of RFM 
after 28+0 weeks of gestation having a CTG performed to 
exclude fetal compromise (compliance 100%).

–	 Percentage of women presenting with confirmed RFM after 
28+0 weeks of gestation having USS assessment performed 
as part of the preliminary investigations, if the perception 
of RFM persists despite a normal CTG or if there are any ad-
ditional risk factors for FGR/stillbirth (compliance 100%).

–	 Percentage of women presenting with recurrent RFM 
after 28+0 weeks of gestation referred for a growth scan 

Recommendation
Evidence 

quality Strength
Rationale for the 
recommendation

If a woman presents with 
RFM prior to 24+0 weeks of 
gestation the presence of a fetal 
heartbeat should be confirmed 
by auscultation with a Doppler 
handheld device.

4 GPP RFM is the presenting 
symptom for 

approximately half of 
IUFDs. Auscultation of 
the fetal heart is needed 
to exclude fetal death.

If fetal movements have never 
been felt by 24 weeks of gestation, 
an anomaly scan should be 
performed if not already 
completed. Referral to a fetal 
medicine specialist should be 
considered if concerns remain.

4 GPP Absent or reduced fetal 
movements are associated 

with neurological 
or musculoskeletal 

anomalies in the fetus.

There are no studies looking at the outcome of women who 
present with RFM between 24+0 and 28+0 weeks of gestation. 
The fetal heartbeat should be confirmed to check fetal viability. 
History must include a comprehensive stillbirth risk evaluation, 
including a review of the presence of other risk factors that are 
associated with an increased risk of stillbirth. Clinicians should 
be aware that placental insufficiency may present at this gesta-
tion. There is no evidence to recommend the routine use of CTG 
surveillance in this group. If there is clinical suspicion of FGR, 
consideration should be given to the need for USS assessment. 
There is no evidence on which to recommend the routine use of 
USS assessment in this group.

There are no studies looking at the outcomes of women who 
present with RFM before 24+0 weeks of gestation. While pla-
cental insufficiency rarely presents before the end of the second 
trimester, the fetal heartbeat should be auscultated to exclude 
IUFD. There is limited evidence from a number of case reports 
[144–147] that women who present having not experienced fetal 
movements at all may have a fetus with an underlying neuro-
muscular condition. [Evidence level 3]

15   |   What is the Appropriate Action Following 
Maternal Perception of Excessive Fetal Movements?

Recommendation
Evidence 

quality Strength
Rationale for the 
recommendation

Clinicians should be 
aware of an association 
between a single 
period of exaggerated 
or excessive fetal 
movements and 
stillbirth after 28 weeks 
of gestation.

2+ B Observational studies 
have shown an 

association between 
a single period 

of excessive fetal 
movements, followed by 
absent fetal movements 

and stillbirth.

If women are 
concerned about 
excessive or 
exaggerated fetal 
activity after 28 weeks, 
fetal wellbeing 
should be assessed by 
CTG. If the CTG is 
normal, women can 
be reassured. CTG 
anomalies should be 
reviewed by a senior 
clinician.

3 C Case series have 
demonstrated 

CTG anomalies in 
women perceiving 

abnormally increased 
fetal movements.
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(fetal biometry) and liquor volume assessment (compliance 
100%).

–	 Percentage of women with uncomplicated RFM (investiga-
tion results normal) with no other indication for induction 
of labour before 39 weeks of gestation (compliance 95%).

18   |   Useful Links and Support Groups

Tommy's: Feeling your baby move is a sign that they are well 
[www.​tommys.​org/​pregn​ancy-​infor​mation/​healt​h-​profe​
ssion​als/​free-​pregn​ancy-​resou​rces/​leafl​et-​and-​banne​r-​feeli​
ng-​your-​baby-​move-​sign-​they-​are-​well].

Kicks Count: Your Baby's Movements [www.​kicks​count.​org.​uk/​
your-​babys​-​movem​ents].

Funding

All those involved in the development of the Green-top Guidelines, in-
cluding the Guidelines Committee, Guidelines Committee co-chairs, 
guideline developers, peer reviewers and other reviewers, are unpaid 
volunteers and receive no direct funding for their work in producing 
the guideline. The exception to this is the RCOG staff involved who 
are salaried employees of the College and Guidelines Committee mem-
bers who receive reimbursement for expenses for attending Guidelines 
Committee meetings. Please see more information on travel expense 
rules on the RCOG website.

Conflicts of Interest

A.H. is the director of the Tommy's Maternal and Fetal Health Research 
Centre and has received centre funding to the University of Manchester 
from 2013–Present; he has also received grants to the University of 
Manchester and Manchester University NHS Foundation Trust from 
the National Institute of Health Research. He has received consulting 
fees from Norgine Ltd for a patient information video on induction of 
labour, payment from Canon Ultrasound for a lecture on the Evaluation 
of NHS England Saving Babies Lives Care Bundle, as well as medicole-
gal expert witness work relating to stillbirth. He has also acted as med-
ical advisor for Count the Kicks and the Star Legacy Foundation. M.W. 
and M.F. have no conflicts of interest to declare.

References

1. K. Marsal, “Ultrasonic Assessment of Fetal Activity,” Clinics in 
Obstetrics and Gynaecology 10, no. 3 (1983): 541–563.

2. W. F. Rayburn, “Fetal Body Movement Monitoring,” Obstetrics and 
Gynecology Clinics of North America 17, no. 1 (1990): 95–110.

3. L. K. Warrander and A. E. Heazell, “Identifying Placental 
Dysfunction in Women With Reduced Fetal Movements Can Be Used 
to Predict Patients at Increased Risk of Pregnancy Complications,” 
Medical Hypotheses 76, no. 1 (2011): 17–20.

4. L. K. Warrander, G. Batra, G. Bernatavicius, et  al., “Maternal 
Perception of Reduced Fetal Movements Is Associated With Altered 
Placental Structure and Function,” PLoS One 7, no. 4 (2012): e34851.

5. B. A. Winje, B. Roald, N. P. Kristensen, and J. F. Froen, “Placental 
Pathology in Pregnancies With Maternally Perceived Decreased Fetal 
Movement–A Population-Based Nested Case-Cohort Study,” PLoS One 
7, no. 6 (2012): e39259.

6. M. Levy, M. Kovo, Y. Izaik, et  al., “Reduced Fetal Movements at 
Term in Singleton Low Risk Pregnancies-Is There an Association With 

Placental Histopathological Findings?,” Acta Obstetricia et Gynecologica 
Scandinavica 99, no. 7 (2020): 884–890.

7. J. Warland, L. M. O'Brien, A. E. Heazell, and E. A. Mitchell, “An 
International Internet Survey of the Experiences of 1,714 Mothers 
With a Late Stillbirth: The STARS Cohort Study,” BMC Pregnancy and 
Childbirth 15 (2015): 172.

8. O. O'Sullivan, G. Stephen, E. A. Martindale, and A. E. Heazell, 
“Predicting Poor Perinatal Outcome in Women Who Present With 
Decreased Fetal Movements – A Preliminary Study,” Journal of 
Obstetrics and Gynaecology 29, no. 8 (2009): 705–710.

9. T. Stacey, J. M. Thompson, E. A. Mitchell, A. Ekeroma, J. Zuccollo, 
and L. M. McCowan, “Maternal Perception of Fetal Activity and Late 
Stillbirth Risk: Findings From the Auckland Stillbirth Study,” Birth 
(Berkeley, Calif) 38, no. 4 (2011): 311–316.

10. E. S. Draper, J. J. Kurinczuk, S. Kenyon, and MBRRACE-UK. Obo, 
“MBRRACE-UK Perinatal Confidential Enquiry: Term, Singleton, 
Normally Formed, Antepartum Stillbirth,” (Leicester: The Infant 
Mortality and Morbidty Studies, Department of Health Sciences, 
University of Leicester, 2015).

11. E. S. Draper, J. J. Kurinczuk, S. Kenyon, and MBRRACE-UK. Obo, 
“MBRRACE-UK Perinatal Confidential Enquiry: Term, Singleton, 
Intrapartum Stillbirth and Intrapartum-Related Neonatal Death,” 
(Leicester: The Infant Mortality and Morbidty Studies, Department of 
Health Sciences, University of Leicester, 2017).

12. A. E. P. Heazell, J. Budd, M. Li, et  al., “Alterations in Maternally 
Perceived Fetal Movement and Their Association With Late Stillbirth: 
Findings From the Midland and North of England Stillbirth Case-
Control Study,” BMJ Open 8, no. 7 (2018): e020031.

13. A. E. P. Heazell, J. Warland, T. Stacey, et al., “Stillbirth Is Associated 
With Perceived Alterations in Fetal Activity – Findings From an 
International Case Control Study,” BMC Pregnancy and Childbirth 17, 
no. 1 (2017): 369.

14. A. Linde, K. Pettersson, and I. Radestad, “Women's Experiences of 
Fetal Movements Before the Confirmation of Fetal Death–Contractions 
Misinterpreted as Fetal Movement,” Birth (Berkeley, Calif) 42, no. 2 
(2015): 189–194.

15. I. D. Gallimore, R. J. Matthews, G. L. Page, et al., “MBRRACE-UK 
Perinatal Mortality Surveillance Report, UK Perinatal Deaths for Births 
From January to December 2022,” (Leicester: The Infant Mortality 
and Morbidity Studies, Department of Health Sciences, University of 
Leicester, 2024).

16. M. Bhatia, V. Mitsi, L. Court, et al., “The Outcomes of Pregnancies 
With Reduced Fetal Movements: A Retrospective Cohort Study,” Acta 
Obstetricia et Gynecologica Scandinavica 98, no. 11 (2019): 1450–1454.

17. J. M. Turner, V. Flenady, D. Ellwood, M. Coory, and S. Kumar, 
“Evaluation of Pregnancy Outcomes Among Women With Decreased 
Fetal Movements,” JAMA Network Open 4, no. 4 (2021): e215071.

18. L. Carroll, L. Gallagher, and V. Smith, “Pregnancy, Birth and 
Neonatal Outcomes Associated With Reduced Fetal Movements: A 
Systematic Review and Meta-Analysis of Non-Randomised Studies,” 
Midwifery 116 (2023): 103524.

19. D. J. L. Hayes, J. C. Dumville, T. Walsh, et al., “Effect of Encouraging 
Awareness of Reduced Fetal Movement and Subsequent Clinical 
Management on Pregnancy Outcome: A Systematic Review and Meta-
Analysis,” American Journal of Obstetrics & Gynecology MFM 5, no. 3 
(2023): 100821.

20. R. Natale, C. Nasello-Paterson, and R. Turliuk, “Longitudinal 
Measurements of Fetal Breathing, Body Movements, Heart Rate, and 
Heart Rate Accelerations and Decelerations at 24 to 32 Weeks of Gestation,” 
American Journal of Obstetrics and Gynecology 151, no. 2 (1985): 256–263.

21. D. P. Eller, S. L. Stramm, and R. B. Newman, “The Effect of Maternal 
Intravenous Glucose Administration on Fetal Activity,” American 
Journal of Obstetrics and Gynecology 167, no. 4 Pt 1 (1992): 1071–1074.

 14710528, 2026, 8, D
ow

nloaded from
 https://obgyn.onlinelibrary.w

iley.com
/doi/10.1111/1471-0528.70198 by N

IC
E

, N
ational Institute for H

ealth and C
are E

xcellence, W
iley O

nline L
ibrary on [06/10/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

http://www.tommys.org/pregnancy-information/health-professionals/free-pregnancy-resources/leaflet-and-banner-feeling-your-baby-move-sign-they-are-well
http://www.tommys.org/pregnancy-information/health-professionals/free-pregnancy-resources/leaflet-and-banner-feeling-your-baby-move-sign-they-are-well
http://www.tommys.org/pregnancy-information/health-professionals/free-pregnancy-resources/leaflet-and-banner-feeling-your-baby-move-sign-they-are-well
http://www.kickscount.org.uk/your-babys-movements
http://www.kickscount.org.uk/your-babys-movements


e86 BJOG: An International Journal of Obstetrics & Gynaecology, 2026

22. A. D'Elia, M. Pighetti, G. Moccia, and N. Santangelo, “Spontaneous 
Motor Activity in Normal Fetuses,” Early Human Development 65, no. 
2 (2001): 139–147.

23. J. M. D. Thompson, J. Wilson, B. F. Bradford, et  al., “A  
Better Understanding of the Association Between Maternal 
Perception of Foetal Movements and Late Stillbirth-Findings From 
an Individual Participant Data Meta-Analysis,” BMC Medicine 19, no. 
1 (2021): 267.

24. G. Cito, S. Luisi, A. Mezzesimi, C. Cavicchioli, G. Calonaci, and F. 
Petraglia, “Maternal Position During Non-Stress Test and Fetal Heart 
Rate Patterns,” Acta Obstetricia et Gynecologica Scandinavica 84 (2005): 
335–338.

25. J. V. H. Tveit, E. Saastad, P. E. Bordahl, B. Stray-Pedersen, and J. 
F. Froen, “The Epidemiology of Decreased Fetal Movements,” in 
Proceedings of the Norwegian Perinatal Society Conference (2006).

26. A. Kurjak, A. Tikvica, M. Stanojevic, et  al., “The Assessment of 
Fetal Neurobehavior by Three-Dimensional and Four-Dimensional 
Ultrasound,” Journal of Maternal-Fetal & Neonatal Medicine 21, no. 10 
(2008): 675–684.

27. B. Bradford and R. Maude, “Fetal Response to Maternal Hunger 
and Satiation – Novel Finding From a Qualitative Descriptive Study 
of Maternal Perception of Fetal Movements,” BMC Pregnancy and 
Childbirth 14 (2014): 288.

28. K. Maeda, M. Tatsumura, and M. Utsu, “Analysis of Fetal 
Movements by Doppler Actocardiogram and Fetal B-Mode Imaging,” 
Clinics in Perinatology 26, no. 4 (1999): 829–851.

29. J. A. DiPietro, K. T. Kivlighan, K. A. Costigan, and M. L. 
Laudenslager, “Fetal Motor Activity and Maternal Cortisol,” 
Developmental Psychobiology 51, no. 6 (2009): 505–512.

30. B. A. Winje, E. Saastad, N. Gunnes, et al., “Analysis of ‘Count-To-
Ten’ Fetal Movement Charts: A Prospective Cohort Study,” BJOG 118, 
no. 10 (2011): 1229–1238.

31. J. Patrick, K. Campbell, L. Carmichael, R. Natale, and B. Richardson, 
“Patterns of Gross Fetal Body Movements Over 24-Hour Observation 
Intervals During the Last 10 Weeks of Pregnancy,” American Journal of 
Obstetrics and Gynecology 142, no. 4 (1982): 363–371.

32. B. F. Bradford, R. S. Cronin, C. J. D. McKinlay, et  al., “A Diurnal 
Fetal Movement Pattern: Findings From a Cross-Sectional Study of 
Maternally Perceived Fetal Movements in the Third Trimester of 
Pregnancy,” PLoS One 14, no. 6 (2019): e0217583.

33. D. S. Minors and J. M. Waterhouse, “The Effect of Maternal Posture, 
Meals and Time of Day on Fetal Movements,” British Journal of 
Obstetrics and Gynaecology 86, no. 9 (1979): 717–723.

34. J. Patrick, W. Fetherston, H. Vick, and R. Voegelin, “Human Fetal 
Breathing Movements and Gross Fetal Body Movements at Weeks 34 
to 35 of Gestation,” American Journal of Obstetrics and Gynecology 130, 
no. 6 (1978): 693–699.

35. K. Harrington, O. Thompson, L. Jordan, J. Page, R. G. Carpenter, 
and S. Campbell, “Obstetric Outcome in Women Who Present With a 
Reduction in Fetal Movements in the Third Trimester of Pregnancy,” 
Journal of Perinatal Medicine 26, no. 2 (1998): 77–82.

36. T. R. Moore and K. Piacquadio, “A Prospective Evaluation of Fetal 
Movement Screening to Reduce the Incidence of Antepartum Fetal 
Death,” American Journal of Obstetrics and Gynecology 160, no. 5 Pt 1 
(1989): 1075–1080.

37. M. D. Velazquez and W. F. Rayburn, “Antenatal Evaluation of the 
Fetus Using Fetal Movement Monitoring,” Clinical Obstetrics and 
Gynecology 45, no. 4 (2002): 993–1004.

38. A. Gettinger, A. B. Roberts, and S. Campbell, “Comparison Between 
Subjective and Ultrasound Assessments of Fetal Movement,” British 
Medical Journal 2, no. 6130 (1978): 88–90.

39. K. Hertogs, A. B. Roberts, D. Cooper, D. R. Griffin, and S. Campbell, 
“Maternal Perception of Fetal Motor Activity,” British Medical Journal 
2, no. 6199 (1979): 1183–1185.

40. S. Neldam, “Fetal Movements as an Indicator of Fetal Wellbeing,” 
Lancet 1, no. 8180 (1980): 1222–1224.

41. W. F. Rayburn, “Clinical Significance of Perceptible Fetal Motion,” 
American Journal of Obstetrics and Gynecology 138, no. 2 (1980): 
210–212.

42. W. Schmidt, I. Cseh, K. Hara, and F. Kubli, “Maternal Perception 
of Fetal Movements and Real-Time Ultrasound Findings,” Journal of 
Perinatal Medicine 12, no. 6 (1984): 313–318.

43. Y. Sorokin, S. Pillay, L. J. Dierker, R. H. Hertz, and M. G. Rosen, 
“A Comparison Between Maternal, Tocodynamometric, and Real-Time 
Ultrasonographic Assessments of Fetal Movement,” American Journal 
of Obstetrics and Gynecology 140, no. 4 (1981): 456–460.

44. L. Valentin, K. Marsal, and K. Lindstrom, “Recording of Foetal 
Movements: A Comparison of Three Methods,” Journal of Medical 
Engineering & Technology 10, no. 5 (1986): 239–247.

45. Z. R. Hijazi, S. E. Callan, and C. E. East, “Maternal Perception of 
Foetal Movement Compared With Movement Detected by Real-Time 
Ultrasound: An Exploratory Study,” Australian and New Zealand 
Journal of Obstetrics and Gynaecology 50, no. 2 (2010): 144–147.

46. M. Sheikh, S. Hantoushzadeh, and M. Shariat, “Maternal Perception 
of Decreased Fetal Movements From Maternal and Fetal Perspectives, a 
Cohort Study,” BMC Pregnancy and Childbirth 14 (2014): 286.

47. A. Grant, D. Elbourne, L. Valentin, and S. Alexander, “Routine 
Formal Fetal Movement Counting and Risk of Antepartum Late Death 
in Normally Formed Singletons,” Lancet 2, no. 8659 (1989): 345–349.

48. S. Neldam and P. Jessen, “Fetal Movements Registered by the 
Pregnant Woman Correlated to Retrospective Estimations of Fetal 
Movements From Cardiotocographic Tracings,” American Journal of 
Obstetrics and Gynecology 136, no. 8 (1980): 1051–1054.

49. M. L. Fisher, “Reduced Fetal Movements: A Research-Based 
Project,” British Journal of Midwifery 7 (1999): 733–737.

50. R. Brown, L. E. Higgins, E. D. Johnstone, J. H. Wijekoon, and A. E. 
Heazell, “Maternal Perception of Fetal Movements in Late Pregnancy 
Is Affected by Type and Duration of Fetal Movement,” Journal of 
Maternal-Fetal & Neonatal Medicine 29, no. 13 (2016): 2145–2150.

51. A. Mohr Sasson, A. Tsur, A. Kalter, A. Weissmann Brenner, L. 
Gindes, and B. Weisz, “Reduced Fetal Movement: Factors Affecting 
Maternal Perception,” Journal of Maternal-Fetal & Neonatal Medicine 
29, no. 8 (2016): 1318–1321.

52. B. S. Richardson, J. P. O'Grady, and G. D. Olsen, “Fetal Breathing 
Movements and the Response to Carbon Dioxide in Patients on 
Methadone Maintenance,” American Journal of Obstetrics and 
Gynecology 150, no. 4 (1984): 400–405.

53. R. A. Castillo, L. D. Devoe, D. A. Ruedrich, and P. Gardner, “The 
Effects of Acute Alcohol Intoxication on Biophysical Activities: A Case 
Report,” American Journal of Obstetrics and Gynecology 160, no. 3 
(1989): 692–693.

54. A. Conde, C. Teves, and B. Figueiredo, “Maternal Coffee Intake and 
Associated Risk Factors: Effects on Fetal Growth and Activity,” Acta 
Médica Portuguesa 24, no. 2 (2011): 241–248.

55. L. D. Devoe, C. Murray, A. Youssif, and M. Arnaud, “Maternal 
Caffeine Consumption and Fetal Behavior in Normal Third-Trimester 
Pregnancy,” American Journal of Obstetrics and Gynecology 168, no. 4 
(1993): 1105–1111; discussion 11–2.

56. T. A. Mills, C. Ricklesford, A. Cooke, A. E. Heazell, M. Whitworth, 
and T. Lavender, “Parents' Experiences and Expectations of Care in 
Pregnancy After Stillbirth or Neonatal Death: A Metasynthesis,” BJOG 
121, no. 8 (2014): 943–950.

 14710528, 2026, 8, D
ow

nloaded from
 https://obgyn.onlinelibrary.w

iley.com
/doi/10.1111/1471-0528.70198 by N

IC
E

, N
ational Institute for H

ealth and C
are E

xcellence, W
iley O

nline L
ibrary on [06/10/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



e87BJOG: An International Journal of Obstetrics & Gynaecology, 2026

57. S. S. Robertson and L. J. Dierker, “Fetal Cyclic Motor Activity 
in Diabetic Pregnancies: Sensitivity to Maternal Blood Glucose,” 
Developmental Psychobiology 42, no. 1 (2003): 9–16.

58. H. Zisser, L. Jovanovic, A. Thorsell, et  al., “The Fidgety Fetus 
Hypothesis: Fetal Activity Is an Additional Variable in Determining 
Birth Weight of Offspring of Women With Diabetes,” Diabetes Care 29, 
no. 1 (2006): 63–67.

59. E. J. Mulder, J. B. Derks, and G. H. Visser, “Antenatal Corticosteroid 
Therapy and Fetal Behaviour: A Randomised Study of the Effects of 
Betamethasone and Dexamethasone,” British Journal of Obstetrics and 
Gynaecology 104, no. 11 (1997): 1239–1247.

60. J. R. Jackson, S. Kleeman, M. Doerzbacher, and D. S. Lambers, “The 
Effect of Glucocorticosteroid Administration on Fetal Movements and 
Biophysical Profile Scores in Normal Pregnancies,” Journal of Maternal-
Fetal & Neonatal Medicine 13, no. 1 (2003): 50–53.

61. F. C. Christensen and W. F. Rayburn, “Fetal Movement Counts,” 
Obstetrics and Gynecology Clinics of North America 26, no. 4 (1999): 
607–621.

62. L. A. Magee, G. S. Dawes, M. Moulden, and C. W. Redman, 
“A Randomised Controlled Comparison of Betamethasone With 
Dexamethasone: Effects on the Antenatal Fetal Heart Rate,” British 
Journal of Obstetrics and Gynaecology 104, no. 11 (1997): 1233–1238.

63. G. H. Visser, R. N. Laurini, J. I. de Vries, D. J. Bekedam, and H. F. 
Prechtl, “Abnormal Motor Behaviour in Anencephalic Fetuses,” Early 
Human Development 12, no. 2 (1985): 173–182.

64. T. F. Baskett and R. M. Liston, “Fetal Movement Monitoring: Clinical 
Application,” Clinics in Perinatology 16, no. 3 (1989): 613–625.

65. A. E. Heazell and J. F. Froen, “Methods of Fetal Movement Counting 
and the Detection of Fetal Compromise,” Journal of Obstetrics and 
Gynaecology 28, no. 2 (2008): 147–154.

66. L. H. Kean, C. Suwanrath, S. S. Gargari, D. S. Sahota, and D. K. 
James, “A Comparison of Fetal Behaviour in Breech and Cephalic 
Presentations at Term,” British Journal of Obstetrics and Gynaecology 
106, no. 11 (1999): 1209–1213.

67. J. A. Van der Meulen, G. A. Davies, and B. S. Kisilevsky, “Fetal 
Sensory-Elicited Body Movements Differ in Breech Compared to 
Cephalic Position,” Developmental Psychobiology 50, no. 5 (2008): 
530–534.

68. B. F. Bradford, J. M. D. Thompson, A. E. P. Heazell, L. M. E. 
McCowan, and C. J. D. McKinlay, “Understanding the Associations 
and Significance of Fetal Movements in Overweight or Obese Pregnant 
Women: A Systematic Review,” Acta Obstetricia et Gynecologica 
Scandinavica 97, no. 1 (2018): 13–24.

69. J. V. Tveit, E. Saastad, B. Stray-Pedersen, et al., “Reduction of Late 
Stillbirth With the Introduction of Fetal Movement Information and 
Guidelines – A Clinical Quality Improvement,” BMC Pregnancy and 
Childbirth 9 (2009): 32.

70. B. A. Winje, J. Roislien, and J. F. Froen, “Temporal Patterns in Count-
To-Ten Fetal Movement Charts and Their Associations With Pregnancy 
Characteristics: A Prospective Cohort Study,” BMC Pregnancy and 
Childbirth 12 (2012): 124.

71. A. Linde, S. Georgsson, K. Pettersson, S. Holmstrom, E. Norberg, 
and I. Radestad, “Fetal Movement in Late Pregnancy – A Content 
Analysis of Women's Experiences of How Their Unborn Baby Moved 
Less or Differently,” BMC Pregnancy and Childbirth 16, no. 1 (2016): 
127.

72. R. M. Smyth, W. Taylor, A. E. Heazell, C. Furber, M. Whitworth, 
and T. Lavender, “Women's and Clinicians Perspectives of Presentation 
With Reduced Fetal Movements: A Qualitative Study,” BMC Pregnancy 
and Childbirth 16, no. 1 (2016): 280.

73. K. Erlandsson, H. Lindgren, A. Davidsson-Bremborg, and I. 
Radestad, “Women's Premonitions Prior to the Death of Their Baby In 

Utero and How They Deal With the Feeling That Their Baby May Be 
Unwell,” Acta Obstetricia et Gynecologica Scandinavica 91, no. 1 (2012): 
28–33.

74. R. E. Besinger and T. R. Johnson, “Doppler Recording of Fetal 
Movement: Clinical Correlation With Real-Time Ultrasound,” Obstetrics 
and Gynecology 74, no. 2 (1989): 277–280.

75. C. L. Lowery, W. A. Russell, Jr., P. J. Baggot, et al., “Time Quantified 
Detection of Fetal Movements Using a New Fetal Movement Algorithm,” 
American Journal of Perinatology 14, no. 1 (1997): 7–12.

76. K. K. Tamber, D. J. L. Hayes, S. J. Carey, J. H. B. Wijekoon, and A. 
E. P. Heazell, “A Systematic Scoping Review to Identify the Design and 
Assess the Performance of Devices for Antenatal Continuous Fetal 
Monitoring,” PLoS One 15, no. 12 (2020): e0242983.

77. A. K. Ghosh, D. S. Catelli, S. Wilson, N. C. Nowlan, and R. 
Vaidyanathan, “Multi-Modal Detection of Fetal Movements Using a 
Wearable Monitor,” Information Fusion 103 (2024): 102124.

78. J. Lai, N. C. Nowlan, R. Vaidyanathan, G. H. A. Visser, and C. C. 
Lees, “The Use of Actograph in the Assessment of Fetal Well-Being,” 
Journal of Maternal-Fetal & Neonatal Medicine 33, no. 12 (2020): 
2116–2121.

79. T. D. Melendez, W. F. Rayburn, and C. V. Smith, “Characterization 
of Fetal Body Movement Recorded by the Hewlett-Packard M-1350-A 
Fetal Monitor,” American Journal of Obstetrics and Gynecology 167, no. 
3 (1992): 700–702.

80. J. F. Pearson and J. B. Weaver, “Fetal Activity and Fetal Wellbeing: 
An Evaluation,” British Medical Journal 1, no. 6021 (1976): 1305–1307.

81. F. J. Roethsberger and W. J. Dickson, Management and the Worker 
(Harvard University Press, 1939).

82. S. Neldam, “Fetal Movements as an Indicator of Fetal Wellbeing,” 
Danish Medical Bulletin 30, no. 4 (1983): 274–278.

83. E. Saastad, B. A. Winje, B. Stray Pedersen, and J. F. Froen, “Fetal 
Movement Counting Improved Identification of Fetal Growth 
Restriction and Perinatal Outcomes–A Multi-Centre, Randomized, 
Controlled Trial,” PLoS One 6, no. 12 (2011): e28482.

84. A. Akselsson, H. Lindgren, S. Georgsson, et  al., “Mindfetalness 
to Increase Women's Awareness of Fetal Movements and Pregnancy 
Outcomes: A Cluster-Randomised Controlled Trial Including 39 865 
Women,” BJOG 127, no. 7 (2020): 829–837.

85. I. Radestad, A. Akselsson, S. Georgsson, H. Lindgren, K. 
Pettersson, and G. Steineck, “Rationale, Study Protocol and the Cluster 
Randomization Process in a Controlled Trial Including 40,000 Women 
Investigating the Effects of Mindfetalness,” Sexual & Reproductive 
Healthcare: Official Journal of the Swedish Association of Midwives 10 
(2016): 56–61.

86. T. R. Moore and K. Piacquadio, “Study Results Vary in Count-To-10 
Method of Fetal Movement Screening,” American Journal of Obstetrics 
and Gynecology 163, no. 1 (1990): 264–265.

87. J. Westgate and M. Jamieson, “Stillbirths and Fetal Movements,” 
New Zealand Medical Journal 99, no. 796 (1986): 114–116.

88. J. V. Tveit, E. Saastad, B. Stray-Pedersen, et  al., “Erratum to: 
Reduction of Late Stillbirth With the Introduction of Fetal Movement 
Information and Guidelines - a Clinical Quality Improvement,” BMC 
Pregnancy and Childbirth 10 (2010): 49.

89. M. C. Malm, I. Radestad, C. Rubertsson, I. Hildingsson, and H. 
Lindgren, “Women's Experiences of Two Different Self-Assessment 
Methods for Monitoring Fetal Movements in Full-Term Pregnancy–A 
Crossover Trial,” BMC Pregnancy and Childbirth 14 (2014): 349.

90. B. A. Winje, A. M. Wojcieszek, L. Y. Gonzalez-Angulo,  
et  al., “Interventions to Enhance Maternal Awareness of Decreased  
Fetal Movement: A Systematic Review,” BJOG 123, no. 6 (2016):  
886–898.

 14710528, 2026, 8, D
ow

nloaded from
 https://obgyn.onlinelibrary.w

iley.com
/doi/10.1111/1471-0528.70198 by N

IC
E

, N
ational Institute for H

ealth and C
are E

xcellence, W
iley O

nline L
ibrary on [06/10/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



e88 BJOG: An International Journal of Obstetrics & Gynaecology, 2026

91. C. W. Lerum and G. LoBiondo-Wood, “The Relationship of 
Maternal Age, Quickening, and Physical Symptoms of Pregnancy to the 
Development of Maternal-Fetal Attachment,” Birth (Berkeley, Calif) 16, 
no. 1 (1989): 13–17.

92. R. M. Liston, K. Bloom, and P. Zimmer, “The Psychological Effects 
of Counting Fetal Movements,” Birth 21, no. 3 (1994): 135–140.

93. M. S. Mikhail, M. C. Freda, R. B. Merkatz, R. Polizzotto, E. Mazloom, 
and I. R. Merkatz, “The Effect of Fetal Movement Counting on Maternal 
Attachment to Fetus,” American Journal of Obstetrics and Gynecology 
165, no. 4 Pt 1 (1991): 988–991.

94. C. V. Smith, S. A. Davis, and W. F. Rayburn, “Patients' Acceptance 
of Monitoring Fetal Movement. A Randomized Comparison of Charting 
Techniques,” Journal of Reproductive Medicine 37, no. 2 (1992): 144–146.

95. J. Draper, S. Field, H. Thomas, and M. J. Hare, “Women's Views 
on Keeping Fetal Movement Charts,” British Journal of Obstetrics and 
Gynaecology 93 (1986): 334–338.

96. J. F. Froen, J. V. Tveit, E. Saastad, et al., “Management of Decreased 
Fetal Movements,” Seminars in Perinatology 32, no. 4 (2008): 307–311.

97. E. Saastad, T. Ahlborg, and J. F. Froen, “Low Maternal Awareness of 
Fetal Movement Is Associated With Small for Gestational Age Infants,” 
Journal of Midwifery & Women's Health 53, no. 4 (2008): 345–352.

98. V. Flenady, J. MacPhail, G. Gardener, et  al., “Detection and 
Management of Decreased Fetal Movements in Australia and New 
Zealand: A Survey of Obstetric Practice,” Australian & New Zealand 
Journal of Obstetrics & Gynaecology 49, no. 4 (2009): 358–363.

99. A. E. Heazell, M. Green, C. Wright, V. Flenady, and J. F. Froen, 
“Midwives' and Obstetricians' Knowledge and Management of Women 
Presenting With Decreased Fetal Movements,” Acta Obstetricia et 
Gynecologica Scandinavica 87, no. 3 (2008): 331–339.

100. S. Jokhan, M. K. Whitworth, F. Jones, A. Saunders, and A. E. 
Heazell, “Evaluation of the Quality of Guidelines for the Management 
of Reduced Fetal Movements in UK Maternity Units,” BMC Pregnancy 
and Childbirth 15 (2015): 54.

101. Y. Z. Lau, K. Widdows, S. A. Roberts, et al., “Assessment of the 
Quality, Content and Perceived Utility of Local Maternity Guidelines 
in Hospitals in England Implementing the Saving Babies' Lives 
Care Bundle to Reduce Stillbirth,” BMJ Open Quality 9, no. 2 (2020): 
e000756.

102. P. J. Dutton, L. K. Warrander, S. A. Roberts, et  al., “Predictors of 
Poor Perinatal Outcome Following Maternal Perception of Reduced Fetal 
Movements–A Prospective Cohort Study,” PLoS One 7, no. 7 (2012): e39784.

103. C. Scala, A. Bhide, A. Familiari, et  al., “Number of Episodes of 
Reduced Fetal Movement at Term: Association With Adverse Perinatal 
Outcome,” American Journal of Obstetrics and Gynecology 213, no. 5 
(2015): 678.e1–6.

104. Y. Lu, V. Palin, and A. Heazell, “Risk Factors for Adverse Pregnancy 
Outcomes in Reduced Fetal Movement: An IPD Meta-Analysis,” BJOG 
132 (2025): 1000–1009.

105. R. K. Morris, E. Johnstone, C. Lees, V. Morton, and G. Smith, 
“Investigation and Care of a Small-For-Gestational-Age Fetus and a 
Growth Restricted Fetus (Green-Top Guideline No. 31),” BJOG 131, no. 
9 (2024): e31–e80.

106. R. Rabinowitz, E. Persitz, and E. Sadovsky, “The Relation Between 
Fetal Heart Rate Accelerations and Fetal Movements,” Obstetrics and 
Gynecology 61, no. 1 (1983): 16–18.

107. J. Patrick, L. Carmichael, L. Chess, and C. Staples, “Accelerations 
of the Human Fetal Heart Rate at 38 to 40 Weeks' Gestational Age,” 
American Journal of Obstetrics and Gynecology 148, no. 1 (1984): 35–41.

108. C. Y. Lee and B. Drukker, “The Nonstress Test for the Antepartum 
Assessment of Fetal Reserve,” American Journal of Obstetrics and 
Gynecology 134, no. 4 (1979): 460–470.

109. R. Brown and J. Patrick, “The Nonstress Test: How Long Is Enough?,” 
American Journal of Obstetrics and Gynecology 141, no. 6 (1981): 646–651.

110. K. J. Leveno, M. L. Williams, R. T. DePalma, and P. J. Whalley, 
“Perinatal Outcome in the Absence of Antepartum Fetal Heart Rate 
Acceleration,” Obstetrics and Gynecology 61, no. 3 (1983): 347–355.

111. R. M. Grivell, Z. Alfirevic, G. M. Gyte, and D. Devane, “Antenatal 
Cardiotocography for Fetal Assessment,” Cochrane Database of 
Systematic Reviews 9 (2015): CD007863.

112. H. Baker, N. Pilarski, V. A. Hodgetts-Morton, and R. K. Morris, 
“Comparison of Visual and Computerised Antenatal Cardiotocography 
in the Prevention of Perinatal Morbidity and Mortality. A Systematic 
Review and Meta-Analysis,” European Journal of Obstetrics, Gynecology, 
and Reproductive Biology 263 (2021): 33–43.

113. J. E. Whitty, D. A. Garfinkel, and M. Y. Divon, “Maternal Perception 
of Decreased Fetal Movement as an Indication for Antepartum Testing 
in a Low-Risk Population,” American Journal of Obstetrics and 
Gynecology 165, no. 4 Pt 1 (1991): 1084–1088.

114. R. K. Freeman, G. Anderson, and W. Dorchester, “A Prospective 
Multi-Institutional Study of Antepartum Fetal Heart Rate Monitoring. 
I. Risk of Perinatal Mortality and Morbidity According to Antepartum 
Fetal Heart Rate Test Results,” American Journal of Obstetrics and 
Gynecology 143, no. 7 (1982): 771–777.

115. N. Daly, D. Brennan, M. Foley, and C. O'Herlihy, “Cardiotocography 
as a Predictor of Fetal Outcome in Women Presenting With Reduced 
Fetal Movement,” European Journal of Obstetrics, Gynecology, and 
Reproductive Biology 159, no. 1 (2011): 57–61.

116. J. M. Turner, R. Cincotta, J. Chua, et  al., “Decreased Fetal 
Movements-The Utility of Ultrasound to Identify Infants at Risk and 
Prevent Stillbirth Is Poor,” American Journal of Obstetrics & Gynecology 
MFM 5, no. 2 (2023): 100782.

117. J. E. Norman, A. E. P. Heazell, A. Rodriguez, et  al., “Awareness 
of Fetal Movements and Care Package to Reduce Fetal Mortality 
(AFFIRM): A Stepped Wedge, Cluster-Randomised Trial,” Lancet 392, 
no. 10158 (2018): 1629–1638.

118. M. O. Ahn, J. P. Phelan, C. V. Smith, N. Jacobs, and S. E. Rutherford, 
“Antepartum Fetal Surveillance in the Patient With Decreased Fetal 
Movement,” American Journal of Obstetrics and Gynecology 157, no. 4 
Pt 1 (1987): 860–864.

119. P. Korszun, M. Dubiel, M. Kudla, and S. Gudmundsson, “Doppler 
Velocimetry for Predicting Outcome of Pregnancies With Decreased 
Fetal Movements,” Acta Obstetricia et Gynecologica Scandinavica 81, 
no. 10 (2002): 926–930.

120. M. Dubiel, S. Gudmundsson, A. Thuring-Jonsson, A. Maesel, and 
K. Marsal, “Doppler Velocimetry and Nonstress Test for Predicting 
Outcome of Pregnancies With Decreased Fetal Movements,” American 
Journal of Perinatology 14, no. 3 (1997): 139–144.

121. P. R. Inukollu, S. Sulthana, D. Solipuram, S. Kunamneni, and A. 
R. Kothagadi, “An Emerging Method in Evaluation of Reduced Fetal 
Movements Using Cerebroplacental Ratio: A Prospective Case-Control 
Study,” Journal of Obstetrics and Gynaecology Research 47, no. 12 (2021): 
4203–4209.

122. N. Eshraghi, A. Jamal, N. Eshraghi, M. Kashanian, and N. 
Sheikhansari, “Cerebroplacental Ratio (CPR) and Reduced Fetal 
Movement: Predicting Neonatal Outcomes,” Journal of Maternal-Fetal 
& Neonatal Medicine 35, no. 10 (2022): 1923–1928.

123. A. Aiob, R. Toma, M. Wolf, Y. Haddad, and M. Odeh, 
“Cerebroplacental Ratio and Neonatal Outcome in Low-Risk 
Pregnancies With Reduced Fetal Movement: A Prospective Study,” 
European Journal of Obstetrics & Gynecology and Reproductive Biology: 
X 14 (2022): 100146.

124. L. Lens, S. Posthuma, S. E. Damhius, et  al., “CErebro Placental 
RAtio basedManagement in Reduced Fetal Movements; an 

 14710528, 2026, 8, D
ow

nloaded from
 https://obgyn.onlinelibrary.w

iley.com
/doi/10.1111/1471-0528.70198 by N

IC
E

, N
ational Institute for H

ealth and C
are E

xcellence, W
iley O

nline L
ibrary on [06/10/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



e89BJOG: An International Journal of Obstetrics & Gynaecology, 2026

International Cluster-Randomized Clinical Trial (CEPRA),” Pregnancy 
1 (2025): e12035.

125. F. A. Manning, T. F. Baskett, I. Morrison, and I. Lange, “Fetal 
Biophysical Profile Scoring: A Prospective Study in 1,184 High-Risk 
Patients,” American Journal of Obstetrics and Gynecology 140, no. 3 
(1981): 289–294.

126. J. G. Lalor, B. Fawole, Z. Alfirevic, and D. Devane, “Biophysical 
Profile for Fetal Assessment in High Risk Pregnancies,” Cochrane 
Database of Systematic Reviews 1 (2008): CD000038.

127. A. K. Dayal, F. A. Manning, D. J. Berck, et al., “Fetal Death After 
Normal Biophysical Profile Score: An Eighteen-Year Experience,” 
American Journal of Obstetrics and Gynecology 181, no. 5 Pt 1 (1999): 
1231–1236.

128. M. Cozzolino, E. R. Magro Malosso, F. Perelli, C. Franchi, and M. E. 
Coccia, “Keep in Mind Foetomaternal Haemorrage in Case of Reduced 
Foetal Movements: A Successful Obstetric Management,” Journal of 
Obstetrics and Gynaecology 37, no. 1 (2017): 100–102.

129. F. Beneventi, C. Cavagnoli, E. Locatelli, et al., “Mild-To-Moderate 
Foeto-Maternal Haemorrhage in the Third Trimester and at Term 
of Pregnancy: Quantitative Determination and Clinical-Diagnostic 
Evaluation,” Blood Transfusion 16, no. 3 (2018): 302–306.

130. Y. Athiel, E. Maisonneuve, C. Bleas, et  al., “Reduced Fetal 
Movement During Pregnancy: Is the Kleihauer-Betke Test Really 
Useful?,” Journal of Gynecology Obstetrics and Human Reproduction 49 
(2020): 101748.

131. P. Bataille, L. Petit, and N. Winer, “Performance of the Kleihauer 
Betke Test in the Prediction of Neonatal Anemia,” Journal of Maternal-
Fetal & Neonatal Medicine 35 (2020): 1–7.

132. National Institute of Health and Care Excellence, “Fetal Monitoring 
in Labour,” (Manchester, UK: National Institute for Health and Care 
Excellence, 2022).

133. E. Saastad, J. V. Tveit, V. Flenady, et al., “Implementation of Uniform 
Information on Fetal Movement in a Norwegian Population Reduced 
Delayed Reporting of Decreased Fetal Movement and Stillbirths in 
Primiparous Women – A Clinical Quality Improvement,” BMC Research 
Notes 3, no. 1 (2010): 2.

134. A. M. Peat, T. Stacey, R. Cronin, and L. M. McCowan, “Maternal 
Knowledge of Fetal Movements in Late Pregnancy,” Australian & New 
Zealand Journal of Obstetrics & Gynaecology 52, no. 5 (2012): 445–449.

135. E. Saastad, B. A. Winje, P. Israel, and J. F. Froen, “Fetal Movement 
Counting–Maternal Concern and Experiences: A Multicenter, 
Randomized, Controlled Trial,” Birth (Berkeley, Calif) 39, no. 1 (2012): 
10–20.

136. I. Radestad, K. Pettersson, H. Lindgren, V. Skokic, and A. 
Akselsson, “Country of Birth, Educational Level and Other Predictors 
of Seeking Care due to Decreased Fetal Movements: An Observational 
Study in Sweden Using Data From a Cluster-Randomised Controlled 
Trial,” BMJ Open 11, no. 6 (2021): e050621.

137. S. J. Stock, E. Ferguson, A. Duffy, I. Ford, J. Chalmers, and J. E. 
Norman, “Outcomes of Elective Induction of Labour Compared With 
Expectant Management: Population Based Study,” BMJ 344 (2012): 
e2838.

138. W. A. Grobman, M. M. Rice, U. M. Reddy, et al., “Labor Induction 
Versus Expectant Management in Low-Risk Nulliparous Women,” New 
England Journal of Medicine 379, no. 6 (2018): 513–523.

139. V. Flenady, G. Gardener, D. Ellwood, et al., “My Baby's Movements: 
A Stepped-Wedge Cluster-Randomised Controlled Trial of a Fetal 
Movement Awareness Intervention to Reduce Stillbirths,” BJOG 129, 
no. 1 (2021): 29–41.

140. M. Levy, M. Kovo, Y. Izaik, et al., “Reduced Fetal Movements Is Twin 
Pregnancies and the Association With Adverse Neonatal Outcomes,” 

European Journal of Obstetrics, Gynecology, and Reproductive Biology 
246 (2020): 165–168.

141. I. Greatholder, E. Tomlinson, J. Wilkinson, L. E. Higgins, M. 
D. Kilby, and A. E. P. Heazell, “Evaluating Antenatal Risk in Twin 
Pregnancies-A Feasibility Study to Identify Modifiable Factors 
Associated With Adverse Pregnancy Outcomes,” Acta Obstetricia et 
Gynecologica Scandinavica 102, no. 5 (2023): 585–596.

142. E. S. Draper, I. D. Gallimore, J. J. Kurinczuk, S. Kenyon, and 
MBRRACE-UK. Obo, “MBRRACE-UK Perinatal Confidential Enquiry: 
Stillbirths and Neonatal Deaths in Twin Pregnancies,” (Leicester: The 
Infant Mortality and Morbidty Studies, Department of Health Sciences, 
University of Leicester, 2021).

143. E. J. Mulder, J. B. Derks, M. W. de Laat, and G. H. Visser, “Fetal 
Behavior in Normal Dichorionic Twin Pregnancy,” Early Human 
Development 88, no. 3 (2012): 129–134.

144. R. Hoffmann, M. Lohner, N. Bohm, J. Leititis, and H. Helwig, 
“Restrictive Dermopathy: A Lethal Congenital Skin Disorder,” 
European Journal of Pediatrics 152, no. 2 (1993): 95–98.

145. C. D. Hsu, T. I. Feng, T. O. Crawford, and T. R. Johnson, “Unusual 
Fetal Movement in Congenital Myotonic Dystrophy,” Fetal Diagnosis 
and Therapy 8, no. 3 (1993): 200–202.

146. W. F. Rayburn and M. Barr, “Activity Patterns in Malformed 
Fetuses,” American Journal of Obstetrics and Gynecology 142, no. 8 
(1982): 1045–1048.

147. C. Stoll, M. C. Ehret-Mentre, A. Treisser, and C. Tranchant, 
“Prenatal Diagnosis of Congenital Myasthenia With Arthrogryposis in 
a Myasthenic Mother,” Prenatal Diagnosis 11, no. 1 (1991): 17–22.

148. C. L. Whitehead, N. Cohen, V. GHA, and D. Farine, “Are Increased 
Fetal Movements Always Reassuring?,” Journal of Maternal-Fetal & 
Neonatal Medicine 33 (2019): 3713–3718.

149. C. Huang, W. Han, and Y. Fan, “Correlation Study Between 
Increased Fetal Movement During the Third Trimester and Neonatal 
Outcome,” BMC Pregnancy and Childbirth 19, no. 1 (2019): 467.

150. I. Sharp, T. Adeyeye, L. Peacock, et  al., “Investigation of the 
Outcome of Pregnancies Complicated by Increased Fetal Movements 
and Their Relation to Underlying Causes - A Prospective Cohort Study,” 
Acta Obstetricia et Gynecologica Scandinavica 100, no. 1 (2021): 91–100.

151. S. Avraham, Y. Baruch, A. Schwartz, et  al., “The Association 
Between Increased Subjective Sensation of Fetal Movements and 
Pregnancy Outcome–A Prospective Cohort and a Retrospective 
Comparative Analysis,” Journal of Maternal-Fetal & Neonatal Medicine 
36, no. 1 (2023): 2184224.

152. J. Lai, R. Woodward, Y. Alexandrov, et  al., “Performance of a 
Wearable Acoustic System for Fetal Movement Discrimination,” PLoS 
One 13, no. 5 (2018): e0195728.

153. R. Vullings, C. H. L. Peters, M. Mischi, S. G. Oei, and J. 
W. M. Bergmans, “Fetal Movement Quantification by Fetal 
Vectorcardiography: A Preliminary Study,” Annual International 
Conference of the IEEE Engineering in Medicine and Biology Society 2008 
(2008): 1056–1059.

Supporting Information

Additional supporting information can be found online in the 
Supporting Information section. Appendix S1: bjo70198-sup-0001-
AppendixS1.docx. Appendix S2: bjo70198-sup-0002-AppendixS2.
docx. 

 14710528, 2026, 8, D
ow

nloaded from
 https://obgyn.onlinelibrary.w

iley.com
/doi/10.1111/1471-0528.70198 by N

IC
E

, N
ational Institute for H

ealth and C
are E

xcellence, W
iley O

nline L
ibrary on [06/10/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



e90 BJOG: An International Journal of Obstetrics & Gynaecology, 2026

This guideline was produced on behalf of the Royal College 
of Obstetricians and Gynaecologists by:
Dr. MK Whitworth MRCOG, Manchester; Dr. M 
Fisher RM, Plymouth; and Prof A E P Heazell MRCOG, 
Manchester.
Acknowledgements:
The authors are grateful to Niamh Nowlan, Professor of 
Biomedical Engineering, University College Dublin, for re-
viewing the section on objective measurement devices.
The literature searches and paper retrieval for this guide-
line were undertaken by the Research and Information 
Services team at the Royal College of Obstetricians and 
Gynaecologists.
The following organisations and individuals submitted com-
ments at peer review: British Maternal and Fetal Medicine 
Society (BMFMS); Dr. M El-Zibdeh FRCOG, Amman, 
Jordan; Sands; R Scott MRCP, London; R Sharma FRCOG, 
Delhi; Tommy's; and Heather Watson, Belfast.
Committee lead reviewers were: Dr. M Savvidou FRCOG, 
London;1 Dr. A Ali FRCOG, Kingston;1
Dr. R Bahl MRCOG, Bristol;2 Mr. A McKelvey, Norwich;2 
and Dr. MA Ledingham MRCOG, Glasgow3.
1from June 2024; 2until May 2024 3until December 2021.
The Co-Chairs of the Guidelines Committee were: Dr. A 
Campbell FRCOG, Edinburgh;1 Miss L Knight MRCOG, 
Devon;1 Dr. N Potdar FRCOG, Leicester;2 Mr. A McKelvey 
MRCOG, Norwich;2 Dr. MA Ledingham FRCOG, Glasgow;3 
and Dr. B Magowan FRCOG, Melrose.4
1from June 2024; 2until May 2024; 3until December 2021; 
4until June 2021.
The final version is the responsibility of the Guidelines 
Committee of the RCOG.

DISCLAIMER

The Royal College of Obstetricians and Gynaecologists pro-
duces guidelines as an educational aid to good clinical prac-
tice. They present recognised methods and techniques of 
clinical practice, based on published evidence, for consider-
ation by obstetricians and gynaecologists and other relevant 
health professionals. The ultimate judgement regarding 
a particular clinical procedure or treatment plan must be 
made by the doctor or other attendant in the light of clinical 
data presented by the patient and the diagnostic and treat-
ment options available.
This means that RCOG Guidelines are unlike protocols or 
guidelines issued by employers, as they are not intended to 
be prescriptive directions defining a single course of man-
agement. Departure from the local prescriptive protocols or 
guidelines should be fully documented in the patient's case 
notes at the time the relevant decision is taken.

The guideline will be considered for update 3 years after publi-
cation, with an intermediate assessment of the need to update 
2 years after publication.

 14710528, 2026, 8, D
ow

nloaded from
 https://obgyn.onlinelibrary.w

iley.com
/doi/10.1111/1471-0528.70198 by N

IC
E

, N
ational Institute for H

ealth and C
are E

xcellence, W
iley O

nline L
ibrary on [06/10/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



e91BJOG: An International Journal of Obstetrics & Gynaecology, 2026

Appendix A

Explanation of Grades and Evidence Levels

Classification of evidence levels

1++ High-quality meta-analyses, systematic reviews of randomised controlled trials or randomised controlled trials with a very 
low risk of bias

1+ Well-conducted meta-analyses, systematic reviews of randomised controlled trials or randomised controlled trials with a low 
risk of bias

1– Meta-analyses, systematic reviews of randomised controlled trials or randomised controlled trials with a high risk of bias

2++ High-quality systematic reviews of case–control or cohort studies or high-quality
case–control or cohort studies with a very low risk of confounding, bias or chance and a

high probability that the relationship is causal

2+ Well-conducted case–control or cohort studies with a low risk of confounding, bias or chance
and a moderate probability that the relationship is causal

2– Case–control or cohort studies with a high risk of confounding, bias or chance and a
significant risk that the relationship is not causal

3 Non-analytical studies, e.g., case reports, case series

4 Expert opinion

Grades of Recommendation

A
At least one meta-analysis, systematic review or RCT rated as 1++, and directly applicable to the target population; or a 

systematic review of RCTs or a body of evidence consisting principally of studies rated as 1+, directly applicable to the target 
population and demonstrating overall consistency of results

B
A body of evidence including studies rated as 2++ directly applicable to the target population, and demonstrating overall 

consistency of results; or
Extrapolated evidence from studies rated as 1++ or 1+

C
A body of evidence including studies rated as 2+ directly applicable to the target population, and demonstrating overall 

consistency of results; or
Extrapolated evidence from studies rated as 2++

D Evidence level 3 or 4; or
Extrapolated evidence from studies rated as 2+

Good Practice Points

GPP Recommended best practice based on the clinical experience of the guideline development group.a

a On the occasion when the guideline development group find there is an important practical point that they wish to emphasise but for which there is not, nor is there 
likely to be any research evidence. This will typically be where some aspect of treatment is regarded as such sound clinical practice that nobody is likely to question it. 
These are marked in the guideline, and are indicated by GPP. It must be emphasised that these are NOT an alternative to evidence-based recommendations, and should 
only be used where there is no alternative means of highlighting the issue.

Appendix B

Examples of Methods to Objectively Measure Fetal Movements

At the time of writing, methods to objectively measure fetal movements 
are in their infancy but continue to develop with the aim of quantifying 
fetal activity.

Actography—Doppler ultrasound (as used for cardiotocography) de-
tects high and low-frequency signals. The low frequency signals are 
interpreted as coming from fetal movements. Some computerised CTG 
machines plot the actograph trace. There is a relationship between the 
actograph score (proportion of time the actograph records fetal activity) 
and fetal heart rate accelerations.

Accelerometry—An accelerometer is an electromechanical device that 
is used to measure acceleration forces, so when applied to the maternal 

abdomen, accelerometers can detect maternal and fetal movements. 
These have been attached to the maternal abdomen by adhesive tape or 
within a garment.

Acoustic sensors (microphones)—have been combined with accelerom-
eters to identify different types of fetal movements by combining the 
inputs from both modalities [152].

Vector electrocardiography—The fetal electrocardiogram is recorded 
via the maternal abdomen using adhesive electrodes. Using an array of 
electrodes in different places on the maternal abdomen, changes in the 
amplitude of the QRS complex can be used to identify when the fetus 
has moved, producing a vectocardiogram. The disadvantage of this ap-
proach is that this only detects movements of the fetal trunk, not limbs 
[153].
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Appendix C

Care Pathway for Women With RFM

A�ends with presenta�on of RFM at >28+0 weeks of gesta�on

Detailed clinical history including risk factors for s�llbirth and FGR

Immediate 
ultrasound to 
exclude/diagnose 
IUFD

History confirms RFM History does not confirm RFM

IUFD

Suspicious or pathological fetal 
heart rate pa�ern

Auscultate with handheld Doppler to confirm fetal viability

FH not present on ausculta�on

Normal fetal heart rate pa�ern

FH present on ausculta�on

Offer to auscultate FH
Rou�ne antenatal assessment
Give advice regarding further episodes of reduced fetal 
movements 
If unsure whether fetal movements are reduced focus on fetal 
movements for 2 hours
If they do not feel more 10 movements in 2 hours contact 
healthcare provider

CTG to exclude acute fetal compromise

Manage as per unit protocol

Con�nues to have RFM or 
risk factors for FGR/s�llbirth

Abnormality detected on scan

USS for EFW/Amnio�c Fluid 
Volume/Umbilical Artery 

Doppler

Reassure 
Give advice regarding further episodes of reduced fetal 
movements 

Percep�on of RFM resolved and 
no risk factors for FGR/ S�llbirth

Normal scan

RFM, reduced fetal movements; FGR, fetal growth restric�ons; IUFD, intrauterine fetal death; FH, fetal heart; CTG, computerised cardiotocograph; EFW, es�mate fetal weight; 
USS, ultrasound scan.
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