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Screening for Small for Gestational Age Fetus: Are we 
Succeeding? an Audit of Per formance at a Regional 

Hospital

Abstract

 Background: Fetal growth restriction affects perinatal morbidity and mortality and in practice. symphysis fundal height measurement 
only identifies 17.3-24.8% of Small for Gestational Age (SGA) fetuses. Plotting on a growth chart and observation of trends has been 
reported to increase detection rate. Failure to diagnose such fetuses is a recurrent issue at the hospital.

Aims: To determine rate of detection of SGA fetuses during the antenatal period and to determine effect of maternal factors on the 
detection rate.

Materials and Methods: This was a retrospective chart review of all babies born at Ipswich General Hospital from 2016 to 2018 in 
singleton pregnancies with birthweight below the tenth percentile and born ≥28 weeks gestation confirmed by first trimester dating 
ultrasound. 

Results: Over 3 years, 760 singleton SGA infants were born. 86.4% had at least 3 antenatal visits after 20 weeks gestation. Although at 
some stage in pregnancy 52.5% had a symphysis fundal height (SFH) measurement ≥3cm less than gestational age, in only 273 (36%) 
this resulted in a request for an ultrasound scan to confirm SGA fetus. This happened 53.1% of women who had a scan. Statistical 
analysis showed the only factor to affect SFH measurement and ultrasound diagnosis of SGA was maternal BMI while maternal age, 
parity and smoking status had no significant effect.

Conclusion: The rate of detection of SGA is low but may be improved with the introduction of a new program of education and plotting 
of SFH on charts to assess trend.
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Impact Statement 
What is already known on this subject?

FGR is a serious condition that affects a significant number of 
pregnancies. It is a major cause of stillbirth even in high income 
countries and the risk of perinatal mortality is greater in undetected 
cases of SGA, even in low-risk populations. FGR is often difficult to 
diagnose in the antenatal setting, both due to the lack of sensitivity 
of the clinical tools such as SFH used to detect SGA as well as due to 
clinician and patient factors.

What do the results of this study add?

Our study shows that despite attendance to an antenatal care at a 
specialist facility, the diagnosis of SGA is often missed. We have 
identified both patient factors such as maternal BMI and clinician 
factors such as inconsistency in measurement of SFH that contribute 
to this.

What are the implications of these findings for clinical 
practice and/or further research?
The identification of patient factors that affect the detection of SGA 
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are often static variables that cannot or should not be corrected during 
pregnancy however they can aid in risk stratification. The implication 
of the findings of these clinician factors contributing to SGA detection 
is to guide the introduction of a new program of education and 
clinical practice which may result in an increased detection of SGA 
pregnancies.

Introduction
Fetal Growth Restriction (FGR) affects 5-10% of pregnancies [1]. The 
detection of FGR is one of the major components of antenatal care as 
these fetuses are at increased risk of perinatal mortality and morbidity 
related to preterm birth, perinatal asphyxia and hypoglycaemia and 
requiring admission to special care nursery [2]. Early detection of FGR 
allows the opportunity to reduce morbidity and mortality through 
close monitoring and timely delivery [3]. In practice, screening for 
FGR requires identification of a fetus that is Small for Gestational 
Age (SGA), defined as Estimated Fetal Weight (EFW) below the 
10th percentile [3] and then differentiation between fetuses that 
are constitutionally small but healthy with appropriate fetal size for 
maternal size and ethnicity or growth restricted as defined according 
to the Delphi consortium [4]. 

As abdominal palpation has limited accuracy in detection of SGA 
fetuses, detecting only 21% of SGA fetuses [5], Symphysis-Fundal 
Height (SFH) measurement is recommended at each antenatal visit. 
Single SFH measurements however only identify 17.3-24.8% of SGA 
babies [6,7] but there is advocation for serial SFH measurement 
and plotting on a growth chart and observation of trends has been 
reported to increase the rate of detection to approximately 50% [8]. 
Selective ultrasound scan based on SFH measurement, as opposed 
to routine scanning of all mothers in the third trimester, can then 
be used to confirm diagnosis [9]. Failure to diagnose SGA fetuses is 
a recurrent issue in perinatal morbidity and mortality meetings at 
Ipswich Hospital. The primary objective of this study was to ascertain 
what percentage of the babies born with a birthweight below the tenth 
centile of gestational age had been suspected and/or identified during 
the antenatal period. The secondary objective was to determine the 
effect of patient factors on rate of detection of SGA. 

Materials and Methods
This was a retrospective review of all babies born at Ipswich Hospital, 
Ipswich, Queensland, Australia. This is a level 2 hospital with a 
capability framework to look after women who birth at 32 weeks and 
above. We included all singleton pregnancies with babies born with a 
birthweight below the 10th centile for Gestational Age (GA) and born 
at ≥28 weeks gestation confirmed by first trimester dating ultrasound. 
These were manually extracted from the Birth Suite Register. We 
excluded pregnancies where there was lethal congenital malformation. 
All medical records were reviewed by one member of the research 
team. Data collected included maternal and pregnancy characteristics, 
information on antenatal care and on labour and birth outcomes.

Statistical Analysis
The Differences between the two groups in relation to maternal 
characteristics were tested using Student’s t test for normally distributed 
continuous data. Differences between proportions for categorical data 
was tested using Chi-square test, otherwise Fisher’s exact test was 
used when there was a count of 5 or less. The relationship between 
test status and each maternal characteristic and pregnancy outcome 
variable was initially explored using univariate logistic regression. 
Maternal characteristics found to have a statistically significant 
relationship with SGA status were incorporated into the multivariate 
logistic regression models examining the association between SGA 
status and each of the variables. Statistical significance was set at a 
two-sided p value of <0.05. Stata/SE version 9.0 for Windows (Stata 
Corp). The study was considered by the Chair of the West Moreton 

Research Ethics Committee who deemed the study to be a quality 
activity involving an audit of practice and therefore exempt from full 
ethical review Ex46-20.

Results
A total of 760 singleton infants with SGA were born to 729 women 
during the three-year period. Twenty-nine women had more than one 
pregnancy during the study period; 27 women had two pregnancies and 
2 women had three pregnancies. With regard to our primary objective, 
overall, in the 760 women birthing with an SGA baby during the period 
a total of 186 (23.8%) were confirmed antenatally. If we look at the 650 
pregnancies with at least 3 antenatal visits after 20 weeks gestation, 
confirmation of SGA was made in 28.6% of pregnancies. In a total of 
405 ultrasounds performed, 186 (45.9%) confirmed the diagnosis of 
SGA. The maternal demographic characteristics are shown in Table 1. 
We compared some of these variables against women with singleton 
pregnancies who did not have an SGA baby who birthed at ≥28 weeks 
gestation during the same period 2016-2018. Caucasian women 
comprised 509 (67.3%) of the study population and Aboriginal and 
Torres Strait Islander women comprised 71 (9.4%). The other variables 
shown are for women during each of the pregnancy and include the 
29 multiparous women. Maternal age grouping was similar to the 
hospital population however there were more mothers <20 years in the 
SGA population. There were 325 (42.8%) births in women in their first 
pregnancy and 262 (34.5%) in women with 3 or more pregnancies. In 
contrast there were fewer first and more 3rd or more pregnancies in 
the hospital population. In terms of BMI, 325 (43.2%) women were 
overweight or obese, fewer than 59% for the hospital population. 322 
(42.4%) women reported smoking in pregnancy, significantly higher 
than in the hospital population where 1309 (18.3%) reported smoking 
in pregnancy. Of the 435 women in their second or subsequent 
pregnancy 165 (37.9%) had had a previous SGA baby. First hospital 
antenatal visit was after 20 weeks gestation in 279 (36.7%) women. 
Mental ill health was documented in 99 (13%) of the women although 
not all were medicated.

The mean number of antenatal visits was 5.4 and as seen in Figure 1, 
731 pregnancies were associated with at least one hospital antenatal 
visit. 650 pregnancies (86.4%) were associated with at least 3 hospital 
antenatal visits after 20 weeks gestation. Of the 339 (52.5%) with SFH 
measurement 3cms or more less than expected for gestational age, in 
66 (19.5%), this was not followed up by a growth scan despite the fact 
that a record had been made of an abnormal SFH. In the remaining 273 
(80.5%), the scan confirmed SGA in 145 (53.1%) cases. In 309 (47.5 
%), SFH was not noted to be less than 3cm but a scan for growth was 
requested (possibly to screen for fetal growth restriction for a clinical 
indication) in 108 (35.0%) of these cases with confirmation of SGA in 
30 (27.8%) of these 108 pregnancies. In the group of 650 pregnancies 
with at least 3 antenatal visits after 20 weeks gestation, an ultrasound 
confirmation of SGA was made in 186 (28.6%) pregnancies. In a total 
of 405 ultrasounds performed, 186 (45.9%) confirmed the diagnosis 
of SGA.

Planned delivery by induction of labour or caesarean section was 
performed in 141 (18.6%) of the 760 pregnancies and in 130 (69.9%) 
of pregnancies where an ultrasound diagnosis of SGA was made. Out 
of all 760 pregnancies, placental abruption occurred in 7 (0.9%) cases, 
of whom 3 cases had had an ultrasound confirmation of SGA. Birth 
and neonatal outcomes are presented in Table 2 and we have again 
compared these to the defined hospital population. A total of 205 (27%) 
of neonates were admitted to special care nursery and 143 (70.1%) of 
them spent 3 days or more. All the indicators of perinatal morbidity 
were significantly more common in the SGA babies compared to the 
normal hospital population. Of the 760 babies born, 4 (0.5%) were 
not discharged alive. 2 of these were born <3rd centile for gestational 
age. 1 (GA 35+2, birthweight 1750g) had antenatal suspicion of SGA 
with confirmation of diagnosis with ultrasound and was stillborn from 
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placental abruption. The other (GA 35+0, birthweight 1600g) had 
only one antenatal care visit and no documented clinical suspicion 
of SGA despite a SFH measurement with >3cm difference and death 
was unexplained. Two babies were born 3rd-5th centile, both with 
no documented clinical suspicion of SGA. One of these (GA 38+3, 

birthweight 2480g) had no concerning SFH measurements over 2 
ANC encounters and was born before arrival to hospital and delivered 
stillborn. The other (GA 38+4, birthweight 2476g) had SFH >3cm 
difference measured in one ANC encounter and had an unexplained 
death.

Table 1: Maternal and pregnancy characteristics.

Pregnancy Characteristics N (%) XXXXX Data ꝉ N (%) Chi-Squared P-Value

Ethnicity N=756

Caucasian 509 (67.3)

Aboriginal and/or
Torres Strait Islander 71 (9.4)

Pacific Islander and Maori 52 (6.9)

Others 124 (16.4)

Maternal age, years N=760 N=7170

<20 67 (8.8) 430 (6.0) 0.003

20-34 595 (78.3) 5798 (80.9) 0.085

35+ 98 (12.9) 942 (13.1) 0.876

Parity N=760 N=7170

1 (primiparous) 325 (42.8) 1717 (23.9) <0.001

2 173 (22.8) 1788 (24.9) 0.202

3 or more 262 (34.5) 3665 (51.1) <0.001

Body Mass Index (kg/m2) N=753 N=7170

Underweight (<18.5) 103 (13.7) 368 (5.1) <0.001

Normal (18.5-24.9) 325 (43.2) 2574 (35.9) 0.001

Overweight (25-29.9) 155 (20.6) 1771 (24.7) 0.013

Obese (≥30) 170 (22.6) 2457 (34.3) <0.001

Smoking status N=760 N=7158

Smoker 322 (42.4) 1309 (18.3) <0.001

Non-smoker 438 (57.6) 5849 (81.7)

First hospital antenatal visit <20 weeks N=760 N=7134

Yes 473 (62.2) 6517 (91.4) <0.001

No 279 (36.7) 580 (8.1) <0.001

Unbooked 8 (1.1) 37 (0.5) 0.035

Previous SGA baby* N=435

Yes 165 (37.9)

No 262 (60.2)

Medical condition N=200

Mental health 99 (49.5)

Diabetes Type I & II 4 (2.0)

Hypertension 7 (3.5)

Cardiac disease 9 (4.5)

Kidney disease 12 (6.0)

Haematological conditions 10 (5.0)

Neurological conditions 9 (4.5)

Gynaecological condition (PCOS, IVF) 50 (25.0)

Obstetric condition N=102

Gestations diabetes mellitus 81 (79.4)

PIH/PET 19 (18.6)

Cholestasis 2 (2.0)

PNO Data 2016-2018 (exclusion criteria: chromosomal abnormality, gestation <K28, multiple pregnancy, SGA pregnancies). *In women who have had a previous 
pregnancy.
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Figure 1: Antenatal care and outcomes.

Table 2: Birth and neonatal outcomes.

Birth and neonatal outcomes N (%) XXXXX Data P-value

Gestational age at birth (n=760) N=760 N=7170

<34+0 weeks 11 (1.4) 67 (0.9) 0.176

34+0-36+6 weeks 49 (6.4) 320 (4.5) 0.018

37+0-37+6 weeks 87 (11.4) 514 (7.2) <0.001

38+0 or more 613 (80.7) 6269 (87.4) <0.001

Birthweight (n=760) N=760 N=7170

<1500g 6 (0.8) 5 (0.1) <0.001

1500-2750g 452 (59.5) 407 (5.7) <0.001

>2750g 302 (39.7) 6758 (94.2) <0.001

Apgar scores (n=760) N=760 N=7169

1 minute less than 3 32 (4.2) 159 (2.2) 0.006

5 minute less than 7 35 (4.6) 198 (2.8) 0.006

Special care nursery admission N=760 N=7169

Yes 205 (27.0) 1562 (21.8) 0.001

IPPV/CPAP required* N=760 N=7169

Yes 109 (14.3) 225 (3.1) <0.001

Days in special care nursery N=204 N=1562

median (IQR) 4 (2-8.5) 2 (2-5)

1-2 days 61 (29.9) 802 (51.3) <0.001

≥3 days 143 (70.1) 760 (48.7) <0.001

Discharged alive (n=760) 756 (99.5)

IPPV=Intermittent positive pressure ventilation		   CPAP=Continuous positive airway pressure.

Our secondary objective was to determine the effect of maternal 
factors on detection of SGA fetus. As seen in Table 1, possible factors 
that need assessment are maternal age, parity, smoking status, BMI and 
gestational age at booking. As shown in table 3, there was no difference 
in SFH measurement of >3cm between mothers who were 20-34 
versus ≥ 35 years old (OR 1.02, 95% CI 0.67 – 1.57) and no difference 
in rate of ultrasound diagnosis of SGA (OR 0.95, 95% CI 0.53 – 1.70). 
Between mothers who were smokers compared to nonsmokers, there 
was no difference in rate of SFH measurement >3cm to gestational age 

(OR 0.92, 95% CI 0.69 – 1.23) and in ultrasound diagnosis of SGA (OR 
1.35, 95% CI 0.91 – 2.01). Maternal BMI had a significant effect on SFH 
measurement with the normal BMI group (BMI 18.5 – 24.9) being 1 
to 2 times more likely to have a >3cm difference in SFH measurement 
than the overweight group (BMI 25 – 29.9) (OR 0.66, 95% CI 0.45 – 
0.97) and 2 to 4 times more likely than the obese group (BMI ≥30) (OR 
0.35, 95% CI 0.23 – 0.52). The underweight group (BMI <18.5) what 
1 to 3 times more likely than the normal BMI group to have a >3cm 
difference in SFH measurement (OR 1.93, 95% CI 1.20 – 3.08).
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Table 3: Effect of maternal characteristics on SFH measurement and ultrasound diagnosis of SGA.

Maternal characteristics
SFH >3cm difference to gestations age Ultrasound diagnosis of SGA

OR (95% CI) OR (95% CI)

Maternal age, years (Control: 20-34)

<20 1.14 (0.69 – 1.90) 1.81 (0.89 – 3.65)

35+ 1.02 (0.67 – 1.57) 0.95 (0.53 – 1.70)

Parity (Control: 1 [primiparous])

2 1.28 (0.89 – 1.85) 0.93 (0.57 – 1.52)

3 or more 1.06 (0.77 – 1.47) 1.31 (0.83 – 2.06)

Body Mass Index (kg/m2) 
(Control: Normal (18.5-24.9)

Underweight (<18.5) 1.93 (1.20 – 3.08) 1.20 (0.69 – 2.08)

Overweight (25-29.9) 0.66 (0.45 – 0.97) 0.85 (0.49 -1.50)

Obese (≥30) 0.35 (0.23 – 0.52) 0.63 (0.38 – 1.04)

Smoking status (Control: Non-smoker)

Smoker 0.92 (0.69 – 1.23) 1.35 (0.91 – 2.01)

First hospital antenatal 
visit <20 weeks (Control: No)

Yes 1.27 (0.95 – 1.71) 0.88 (0.58 – 1.33)

Discussion
Detection of the SGA fetus during pregnancy is important because 
it is associated with poor perinatal outcome [11]. Firstly, we have 
documented that in only 273 (36%) out of the 760 pregnancies an 
abnormal SFH measurement suggestive of SGA was noted during 
the antenatal visit and resulted in a request for an ultrasound scan. 
Measurement of the SFH for fetal growth assessment is recommended 
over other methods such as the abdominal palpation that used to be 
standard practice in the past [3,12]. SFH was abnormal in 52.1% of 
cases but for some reason this did not lead to a request for a scan in 
20% of these cases. We had no additional information to pursue this 
further. The fact that SFH was abnormal in only half of the pregnancies 
was not itself surprising as its sensitivity to detect SGA is low ranging 
from 0.27 to 0.76, which means it potentially fails to identify over 70% 
of pregnancies affected by SGA [13]. This high false negative rate has 
also been reported by others [6,7]. We were unable to determine why 
this would have been so, but we assume that just the measurement of 
SFH and recording onto the pregnancy record may not have alerted 
the clinician that there may have been something wrong. In addition, 
during the period when cases were assessed, measurement of SFH 
had not been consistent. Intra observer variation and inaccuracy of 
measurement has been identified by others [14] and may also be due 
to factors such as maternal obesity. One of the factors that affect SFH 
sensitivity is high BMI which affects the accuracy of fundal height 
measurements as shown in our results were mothers of normal BMI 
were 2 to 4 times more likely than mothers with high BMI to have 
SFH measurements >3cm different to gestational age. As 43.2% of 
the women in our review were overweight or obese, this may have 
reduced recognition of SGA using fundal height measurements. There 
is also an associated reduced sensitivity of ultrasound for diagnosis 
of SGA in women with high BMI as noted also by others [15]. Based 
on SFH measurement, even in women who had acceptable number of 
antenatal visits, whilst there should have been a suspicion of SGA based 
on SFH measurements, as stated above, a scan was not requested in 
20% of such cases. Subsequent to this study we have observed possible 
reasons for the inaccuracy of the measurement. These may include 
lack of clinician’s experience as it has been previously reported that 

less experienced professionals had less confidence in using the tape 
measure. In addition, it has been shown that methods of measuring 
SFH vary a lot irrespective of level of experience in identifying upper 
and lower landmarks, in the choice of where the measurement starts 
and in the numbers being visible on the tape during the measurement 
[16]. This need and emphasis on accuracy and consistency in 
measurement has been one of the United Kingdom’s National Health 
Service’s initiatives for the early detection of SGA with focus on the 
training of clinicians on SFH measurement. The standardization of 
using a reversed paper tape, meticulous identification of the fundus 
by gentle palpation, starting to measure from the variable point (the 
fundus) down to the symphysis pubis and taking just one reading 
[12]. The use of SFH charts with 5th and 95th centiles with serial 
measurements plotted at every antenatal visit as part of the growth 
assessment protocol has been shown to increase the detection of SGA 
[17] as this allows clinicians to see the trend in growth.

Secondly, we have confirmed some of the risk factors for a SGA baby; 
women in their first pregnancy, women who smoked cigarettes and 
women who had their first antenatal visit after 20 weeks gestation. 
These are not new and even though these are modifiable, they 
continue to occur as has been reported in an extensive review on 
this topic [18]. Thirdly, we noted that when SGA was suspected 
clinically and women had an ultrasound scan, SGA was confirmed in 
only 53.1% of cases. Studies have shown that EFW using ultrasound 
scans can be inaccurate by greater than 10% in 34% of cases [19]. 
Sources of inaccuracy include operator experience and training, poor 
optimization of the ultrasound image and fetal positioning within 
the maternal pelvis [20]. Ultrasounds performed within one week of 
delivery have greater accuracy in determining EFW [21] with accuracy 
decreasing when performed earlier in the third trimester [22]. A 
weakness of our study was that we did not assess timing of the scans 
and whether or not there was a follow up scan and future research on 
the effect of timing of ultrasound in detection of SGA in such women 
is warranted. The ultrasound diagnosis of SGA did lead to greater 
rates of obstetric intervention with induction of labour and caesarean 
section and admission to SCN as expected. There were similar rates 
of placental abruption and need for IPPV/CPAP with and without 

https://doi.org/10.51626/ijog.2021.01.00001


Screening for Small for Gestational Age Fetus: Are we Succeeding? an Audit of Performance at a Regional Hospital 6

Citation: Nahian A, Mahomed K, Fraser C. Screening for Small for Gestational Age Fetus: Are we Succeeding? an Audit of Performance at a Regional Hospital. Int. 
J.Obst & Gync. 2021;1(1):01‒06. DOI: 10.51626/ijog.2021.01.00001

ultrasound diagnosed SGA. As this was an observational study with 
no control groups and because there was only one neonatal death in 
the confirmed SGA group of pregnancies, it is difficult to comment 
on effect of SGA on neonatal mortality based on our data, but the 
literature suggests that SGA is a risk factor for neonatal mortality [2]. 
Early detection and management can allow the opportunity for risk 
management and prevention of neonatal mortality and morbidity 
through obstetric and pediatric intervention [23].

In conclusion, the rate of detection of SGA in our cohort is low and 
similar to previous reports and analysis based on patient demographics 
and in general supports what is in the wider literature. We have 
recently introduced routine use of SFH charts with measurements 
being recorded at each antenatal visit. All clinicians have participated 
in an online training on the detection of SGA with clear guidance on 
how to measure SFH and on when and what actions need to be taken. 
We would recommend another future audit to see if this has resulted 
in a higher detection rate of SGA fetuses and whether this has had an 
impact on perinatal mortality and morbidity.
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