
Birth. 2024;51:595–601.	﻿	     |  595wileyonlinelibrary.com/journal/birt

Received: 29 May 2023  |  Revised: 8 January 2024  |  Accepted: 9 January 2024

DOI: 10.1111/birt.12815  

O R I G I N A L  A R T I C L E

Psychosocial outcomes from one cohort participating in the 
STan Australian Randomised controlled Trial (START)

Madeleine Benton PhD1   |   Amy Salter PhD2  |   Chris Wilkinson MPH, FRACOG3  |   
Bronni Simpson PhD4  |   Deborah Turnbull PhD1

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided 
the original work is properly cited.
© 2024 The Authors. Birth published by Wiley Periodicals LLC.

1School of Psychology, University of 
Adelaide, Adelaide, South Australia, 
Australia
2School of Public Health, University of 
Adelaide, Adelaide, South Australia, 
Australia
3Maternal Fetal Medicine, Women's and 
Children's Hospital, Adelaide, South 
Australia, Australia
4Women's and Children's Hospital, 
Adelaide, South Australia, Australia

Correspondence
Madeleine Benton, School of 
Psychology, University of Adelaide, 
Adelaide, South Australia, Australia.
Email: madeleine.benton@adelaide.
edu.au.au

Funding information
National Health and Medical Research 
Council; University of Adelaide

Abstract
Background: In an Australian randomized controlled trial (RCT), two tech-
niques for intrapartum fetal surveillance were compared: ST analysis (STan) 
as an adjunct to cardiotocography (CTG), compared with CTG alone. The aim 
was to determine whether CTG + STan could reduce emergency cesarean birth 
rates while maintaining or improving neonatal outcomes. Secondary aims 
were to compare clinical, economic, and psychosocial outcomes. The purpose 
of this paper was to present psychosocial outcomes from one cohort enrolled 
in the trial.
Methods: The study was conducted at one tertiary referral hospital. 
Participants who had taken part in the trial from the outset were invited to 
complete a questionnaire between March 2018 and January 2020, approxi-
mately 8 weeks after giving birth. Outcomes included depression, psychologi-
cal distress, health-related quality of life, and infant feeding practices. Analysis 
was by intention to treat.
Results: N = 207/527 participants completed the questionnaire (n = 113, STan; 
n = 94, CTG alone). Overall, no statistically significant or clinically meaningful 
differences were found in the two groups for symptoms of depression, psycho-
logical distress, quality of life, or infant feeding. A statistically significant dif-
ference was observed for the subscale of pain-discomfort, where scores were 
higher on average in the CTG alone arm relative to that in the CTG + STan arm.
Conclusions: Although STan as an adjunct to CTG constitutes a different clini-
cal technology from CTG alone, both monitoring types appeared to produce simi-
lar results in terms of postnatal psychosocial outcomes for women. Findings from 
this study provide service users and staff with a comprehensive assessment of 
STan that can be used to make evidence-informed decisions about monitoring 
options should STan become more widely available.
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1   |   INTRODUCTION

Cardiotocography (CTG) is one of the most common 
procedures undertaken during labor and has been re-
ported in some settings to be applied in 70% of all labors.1 
Despite being a ubiquitous method of monitoring, this 
technology has significant shortcomings.2 In particular, 
CTG has a false-positive rate (i.e., low specificity) of up 
to 60% which means that more often than not, it will 
indicate fetal compromise in cases when it is not pres-
ent, which can lead to unnecessary interventions such 
as emergency cesarean delivery.3 One-third of Australian 
women now give birth via cesarean,4 with emergency ce-
sarean delivery rates in some Australian hospitals as high 
as 18%.5

In order to increase specificity and reduce unnecessary 
interventions, extensive clinical research has led to the de-
velopment of ST analysis (STan) monitoring technology.6 
STan is used in conjunction with standard CTG monitor-
ing and includes analysis of the ST segment of the fetal 
electrocardiogram. As such, it may provide additional 
information with respect to fetal well-being during labor 
relative to CTG alone, allowing for a more definitive diag-
nosis of fetal distress and offering considerable potential 
to reduce unnecessary operative births.7,8

CTG can be carried out both externally and internally. 
The external method collects and records information 
about the fetal heart rate and woman's contractions using 
a belt-mounted Doppler and pressure transducers worn 
around the abdomen.3,9 When the signal from this exter-
nal method of CTG is of insufficient quality or is difficult 
to interpret due to poor signal quality, an internal method 
can be used which involves the attachment of a fetal scalp 
electrode (FSE) directly to the fetus. Similar to internal 
CTG monitoring, STan monitoring requires the placement 
of the FSE to detect and allow interpretation of the fetal 
ECG.7,10 However, unlike CTG, the FSE is always required 
when using STan monitoring.7

In an Australian-first randomized controlled trial 
(RCT), STan monitoring (CTG + STan), referred to from 
here on as STan, was compared with CTG monitoring 
alone to determine whether STan could reduce emer-
gency cesarean birth rates while maintaining or improv-
ing neonatal outcomes.11 In line with the hypothesized 
reduction in emergency cesarean delivery with STan, a 
secondary hypothesis was that STan monitoring would 
result in improved psychosocial outcomes for birthing 
people.11,12 In this article, we present findings from the 
psychosocial outcomes portion of the study for one co-
hort of women who participated in the trial from the 
outset.

2   |   METHODS

2.1  |  Participants and setting

The trial was conducted at the Women's and Children's 
Hospital, a high-risk specialty facility with approxi-
mately 5000 deliveries per annum.13 Women were eligi-
ble for the trial if they were 18 years or older; capable 
of informed consent; literate in English; and had a 
singleton fetus in cephalic presentation. Women were 
excluded from participating if they were <36-week ges-
tation; were planning a cesarean delivery or required 
a cesarean due to, for example, placenta previa or vasa 
previa; had contraindications for use of a fetal scalp 
electrode; had no clinical indication for continuous elec-
tronic fetal monitoring; had participated in the study 
in a previous pregnancy; or if there were known fetal 
structural or functional cardiac conditions. Consenting 
participants received continuous fetal monitoring if it 
was deemed clinically necessary, at which point they 
were randomized to receive either STan or CTG alone, 
on an allocation ratio of 1:1 with stratification for parity 
using a remote phone-based randomization procedure.11 
It should be noted that a sample size calculation was not 
conducted. This was a pragmatic decision based on feasi-
bility and the fact that the study was exploratory and not 
powered on a particular outcome.

2.2  |  Psychosocial outcomes 
questionnaire

Between March 2018 and January 2020, women who had 
taken part in the trial from the outset were sent a precur-
sor invitation letter 6 weeks after giving birth. One week 
later, a study pack, including a questionnaire, was sent to 
potential participants. Two methods of responding were 
offered: (1) a paper questionnaire to be returned by post; 
or (2) access to an online questionnaire. Tailored remind-
ers (i.e., addressing the woman by her name) were sent 
to non-responders, including another study pack, approxi-
mately 10 weeks after birth, and an SMS was sent approxi-
mately 3 weeks after that.

The questionnaire examined psychological and health 
outcomes, of which postnatal depression, psychological 
distress, health-related quality of life, and infant feeding 
are examined in this paper. Scales included as follows: 
Edinburgh Postnatal Depression Scale (EPDS)14; General 
Health Questionnaire-12 (GHQ-12)15; EuroQol-5 dimen-
sions16; and Infant Feeding Practices.17 The questionnaire 
also included demographic questions.
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2.3  |  Data analysis

Data were analyzed with the researcher blinded to the 
identity of treatment group and according to the inten-
tion to treat principle. Group differences in means for the 
following scales were examined by independent-sample 
t-tests: EPDS; EuroQol-5 dimensions (EQ-5D) (measured 
using a continuous visual analog scale) and GHQ-12 over-
all scores. Mann–Whitney U-tests were run to examine 
group differences in medians for ordinal data in the GHQ-
12 and subscales of the EQ-5D. A chi-squared test for as-
sociation was conducted between categorical variables 
randomized group and type of infant feeding. A p-value 
of ≤0.05 was considered statistically significant. Statistical 
analyses were conducted with SPSS version 19.0.

2.4  |  Ethics considerations

Human research ethics approval was gained from both 
the Women's and Children's Hospital Network Human 
Research Ethics Committee (HREC/17/WCHN/14) 
and the University of Adelaide Human Research Ethics 
Committee. Upon return of the questionnaire, an alert 
was produced immediately and sent to the primary re-
searcher and research midwife if a woman's score on the 

EPDS indicated severe depression (above 13 in total) or 
suicidal ideation (1, 2, or 3 on question 10). The research 
midwife then contacted these participants and appropri-
ate referrals were made as needed. In addition, in order to 
minimize potential distress to women, we did not contact 
those whose infants were admitted to neonatal intensive 
care (NICU) for an extended period of time.

3   |   RESULTS

3.1  |  Participants

The questionnaire was sent to n = 527 potential par-
ticipants (STan: n = 263, response rate: 43%; CTG alone: 
n = 264, response rate: 36%), after excluding invitations to 
n = 2 women whose infants had extended NICU or special 
care admissions and were only recently discharged from 
hospital when the questionnaire was due for mailing and 
to n = 1 woman who withdrew consent for trial participa-
tion after randomization (Figure 1). Of the cohort of par-
ticipants who completed the questionnaire, n = 113 were 
randomized to STan (54.9%) and n = 94 were randomized 
to CTG alone (45.4%). N = 149 women completed the 
questionnaire on paper, and n = 57 women used the on-
line option (all participants identified as women). Similar 

F I G U R E  1   Flow of the subset of women from the STan Australian Randomised controlled Trial (START) eligible to participate in the 
psychosocial study. While non-compliance is anecdotally known to be present, this is not reported in the flow diagram as an intention to 
treat analysis is intended and participant data will remain blind to researchers until the trial concludes and the main analysis is conducted.

Randomized  

(n=530)

Allocation 

Follow-up

Randomised to CTG alone  

(n=265)
Randomised to STan+CTG  

(n=265)

Participants sent the psychosocial 

questionnaire  

(n=264)

Excluded: 

Extended NICU/Special care admission 

(n=1) 

Participants sent the psychosocial 

questionnaire  

(n=263)

Excluded: 

Withdrawal of consent from RCT (n=1) 

Extended NICU/Special care admission 

(n=1) 

Follow-up responses   

Participants who completed the 

psychosocial questionnaire (n=94) 

(36% overall response rate) 

Participants who completed the 

psychosocial questionnaire (n=113) 

(43% overall response rate) 
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demographic characteristics were observed for those who 
responded to the questionnaire compared with those 
who did not. The mean age of responders was 31.80 years 
(vs 30.29 years for non-responders). The median parity 
for responders and non-responders in each randomized 
treatment arm was one. The demographic and clinical 
characteristics of participants were similar in both arms 
of the trial; 96.5% of women randomized to STan com-
pared with 71.3% randomized to CTG alone had an FSE 
(Tables 1 and 2).

3.1.1  |  Psychological outcomes

No statistically significant or clinically relevant differ-
ences in mean participant scores for women's psychologi-
cal outcomes were found between the two groups on the 
EPDS, measuring postnatal depression (Table  3), or the 
GHQ-12, measuring psychological distress, or on any of 
the subscales of the GHQ-12 (Table 4).

3.2  |  Physical outcomes

No statistically significant or clinically meaningful differ-
ences were found in mean participant scores (measured 
using a visual analog scale) on the EQ-5D for the two 
groups (see Table 5). The same was found for subscales 
of this measure with the exception of the pain-discomfort 

T A B L E  1   Demographic characteristics of women allocated to 
ST analysis (STan) versus cardiotocography (CTG) alone.

Characteristics
STan (N = 113) 
n (%)

CTG alone 
(N = 94) n (%)

Marital status

Married/de facto 102 (90.3%) 86 (91.5%)

Single (family 
supported)

6 (5.3%) 1 (1.1%)

Single (unsupported) 4 (3.5%) 6 (6.4%)

Language spoken at home

English 83 (73.5%) 65 (69.1%)

Other language 30 (26.5%) 28 (29.8%)

Education

Bachelor's degree or 
higher

61 (54%) 49 (52.2%)

Post-high school 
training

36 (31.9%) 30 (31.9%)

High school only 15 (13.3%) 13 (13.8%)

Other 1 (0.9%) 2 (2.2%)

Employment

Full time 53 (46.9%) 42 (44.7%)

Part time 25 (22.1%) 17 (18.1%)

Casual 14 (12.4%) 7 (7.4%)

Not employed 21 (18.6%) 28 (29.8%)

Parity

1 77 (68.1) 60 (63.8%)

2 25 (22.1%) 23 (24.5%)

3 or more 11 (9.7%) 11 (11.7%)

Age (mean (SD)) 31.80 (4.80) 32 (4.62)

T A B L E  2   Clinical characteristics of women allocated to ST 
analysis (STan) versus cardiotocography (CTG) alone.

Characteristics
STan (N = 113) 
n (%)

CTG alone 
(N = 94) n (%)

Epidural

Yes 94 (83.3%) 76 (80.9%)

Onset of labor

Spontaneous 16 (14.2%) 14 (14.9%)

Induced 90 (79.6%) 71 (75.5%)

Augmented 7 (6.2%) 9 (9.6%)

FSE

Yes 109 (96.5%) 67 (71.3%)

T A B L E  3   Postpartum depression scores of women allocated to 
ST analysis (STan) and cardiotocography (CTG) alone.

Edinburgh postnatal 
depression scale

STan (N = 113) 
n (%)

CTG alone 
(N = 93) n (%)

Score

<9 93 (82.3%) 76 (80.9%)

10–12 (distress) 13 (11.5%) 9 (9.6%)

13 + (major depression) 7 (6.2%) 8 (8.5%)

Item 10 (suicidal 
ideation)

5 (4.5%) 9 (9.5%)

Mean score (SD) 5.55 (SD = 4.45) 5.58 (SD = 4.84)

T A B L E  4   Results of the General Health Questionnaire 
measuring psychological distress of women.

GHQ-12
STan (N = 113) na 
mean (SD)

CTG alone 
(N = 94) na 
mean (SD)

Total score n = 107
10.60 (4.1)

n = 92
10.40 (5.07)

Subscales

Social 
dysfunction

n = 111
5.67 (2.20)

n = 94
5.81 (2.69)

Anxiety n = 111
3.80 (1.81)

n = 92
3.53 (1.91)

Loss of 
confidence

n = 111
1.17 (0.85)

n = 94
1.14 (1.23)

Note: Higher scores indicate lower levels of psychological health.
aNumbers vary with missing data for one or more of the subscales.
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subscale, reported on at approximately 8 weeks postpar-
tum (see Table 6). The median score on this subscale was 
statistically significantly higher in the CTG alone arm 
than in the STan arm U = 3982.5, z = −3.49, p = 0.00. Over 
50% of women in both groups were primarily breastfeed-
ing, while 23% of women in the STan group were primar-
ily bottle feeding, compared with 33% of women in the 
CTG alone group. Overall, no statistically significant dif-
ferences were found between the two groups in relation to 
infant feeding (Table 7).

4   |   DISCUSSION

This Australian RCT compares the psychosocial out-
comes associated with two forms of intrapartum fetal sur-
veillance, STan monitoring and CTG monitoring alone. 
No previous studies have comprehensively examined 
the psychosocial outcomes resulting from this mode of 
monitoring.10,18–22 The trial was conducted to address the 
proposition that a hypothesized reduction in emergency 
cesarean delivery, the primary outcome, would be accom-
panied by improved secondary outcomes in the form of 
the psychosocial outcomes reported here.11 Subsequent 
to the conceptualization of the trial's hypotheses and 
before the current study, we conducted a systematic re-
view which indicated that the relationships between 
emergency cesarean delivery and psychological sequalae 
are largely confined to outcomes such as posttraumatic 
stress disorder.23 This, along with the anecdotal non-
compliance in the current trial, may in part explain our 
results which indicate largely null results, with the ex-
ception of increased postpartum pain reported by women 
in the CTG alone arm. The reason/mechanism behind 
this finding is not clear, especially given the similarities 
in the maternal clinical outcomes of the two groups.

The results of this study show that women in both 
arms experienced very similar outcomes on both psycho-
logical measures (postnatal depression and psychologi-
cal distress) and health measures (health-related quality 
of life and infant feeding). Findings demonstrated that 
there was not only similarity between the two groups, 
but that women appeared to be doing relatively well at 
around 8 weeks postpartum. For example, in both groups, 

women rated their overall health above 79/100 on the EQ-
VAS where a score of 100 aligns with the best imaginable 
health state.

T A B L E  5   EuroQol-5 dimensions (EQ-5D) scores measuring 
quality of life of women allocated to ST analysis (STan) and 
cardiotocography (CTG) alone.

Health status
STan (N = 112), 
mean (SD)

CTG alone (N = 92), 
mean (SD)

EQ-VAS Score 79.61 (11.90) 79.04 (14.34)

Note: Higher scores indicate higher self-reported health status.

T A B L E  6   EuroQol-5 dimensions (Q-5D) scores measuring 
quality of life of women allocated to ST analysis (STan) and 
cardiotocography (CTG) alone.

Health status
STan (N = 113) 
n (%)

CTG alone 
(N = 94) n (%)

Mobility

Level 1 (No problems) 101 (89.4) 78 (83%)

Level 2 (Slight problems) 10 (8.8%) 14 (14.9%)

Level 3 (Moderate 
problems)

1 (0.9%) 1 (1.1%)

Level 4 (Severe problems) 0 1 (1.1%)

Level 5 (Extreme problems) 1 (0.9%) 0

Self-care problems

Level 1 (None) 111 (98.2%) 88 (93.6%)

Level 2 (Slight) 2 (1.8%) 5 (5.3%)

Level 3 (Moderate) 0 0

Level 4 (Severe) 0 1 (1.1%)

Level 5 (Extreme) 0 0

Usual activities

Level 1 (None) 88 (77.9) 67 (71.3%)

Level 2 (Slight) 22 (19.5%) 19 (20.2)

Level 3 (Moderate) 2 (1.8%) 4 (4.3%)

Level 4 (Severe problems) 1 (0.9%) 3 (3.2%)

Level 5 (Extreme problems) 0 1 (1.1%)

Pain-discomfort

Level 1 (No problems) 71 (62.8%) 37 (39.45)

Level 2 (Slight problems) 38 (33.6%) 48 (51.15)

Level 3 (Moderate 
problems)

3 (2.7%) 4 (4.3%)

Level 4 (Severe problems) 1 (0.9%) 2 (2.1%)

Level 5 (Extreme problems) 0 3 (3.2%)

Anxiety/Depression

Level 1 (No problems) 73 (64.6%) 59 (62.8%)

Level 2 (Slight problems) 28 (24.8%) 26 (27.7%)

Level 3 (Moderate 
problems)

12 (10.6%) 7 (7.4%)

Level 4 (Severe problems) 0 1 (1.1%)

Level 5 (Extreme problems) 0 1 (1.1%)

T A B L E  7   Infant feeding practices of women allocated to ST 
analysis (STan) and cardiotocography (CTG) alone.

Type of infant feeding
STan (N = 112) 
n (%)

CTG alone 
(N = 93) n (%)

Primarily breastfeeding 66 (58.4%) 52 (55.3%)

Mixed feeding 20 (17.7%) 10 (10.6%)

Primarily bottle feeding 26 (23%) 31 (33%)

 1523536x, 2024, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/birt.12815 by U

niversity of A
delaide A

lum
ni, W

iley O
nline L

ibrary on [09/09/2024]. 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



600  |      BENTON et al.

Notwithstanding the comparable postnatal depres-
sion scores in each group, participants in this study 
sample who were deemed at higher clinical risk are 
likely more prone to postnatal depression. In a recent 
retrospective Australian cohort study of over 50,000 
participants,24 3.3% of women had probable postnatal 
depression (scores of 13 or more on the EPDS) when 
assessed before 6 weeks postpartum, 2 weeks earlier 
than in the present study. Using the same measure and 
cut-off scores, this compares with 6.2% of women in the 
STan group and 8.5% of the CTG alone group. Similarly, 
about 10% of women in our study (STan: 11.5%; CTG: 
9.6%) scored as experiencing postnatal distress (a score 
of 10–12 on the EPDS), compared with 5.3% of women 
in the retrospective study.24

4.1  |  Strengths and limitations

One of the main strengths of the current study is the 
use of validated measures including the EPDS, GHQ-12, 
and EQ-5D. At the same time, despite providing women 
with different options for completing questionnaires 
(post and online) and making multiple personalized 
contacts through mail and mobile reminders, response 
rates were lower than anticipated. In keeping with our 
experience, research has shown a significant decline in 
response rates to surveys over the last few decades,25 
particularly in the field of maternal and infant health.26 
Despite this low response rate, selected characteristics 
of questionnaire responders appeared to be comparable 
to those of non-responders, suggesting that while gen-
eralizability may have been influenced, internal valid-
ity was probably reasonable. It is important to recognize 
that women's decisions to participate in the follow-up 
questionnaire may have been influenced by their experi-
ence in the trial and postnatal psychosocial well-being, 
potentially introducing the risk of bias. We also ac-
knowledge demand characteristics, in that some of the 
researchers may have been involved in a woman's care 
and this could have unintentionally influenced their 
decision to take part in the follow-up questionnaire. 
Furthermore, while the single statistically significant 
finding is to be duly noted, we acknowledge that no cor-
rections for multiple testing were made for our many 
tests of comparison.

5   |   CONCLUSION

This study has presented the psychosocial outcomes for 
a cohort of women who participated in a RCT compar-
ing two techniques for intrapartum fetal surveillance, 

one of which is new to Australian maternity care. 
STan as an adjunct to CTG and CTG alone appears to 
produce similar psychological and health outcomes 
for women on measures of postnatal depression, psy-
chological distress, health-related quality of life, and 
infant feeding. These findings will subsequently be 
interpreted in conjunction with the clinical outcomes 
of the trial once it has concluded. If STan is to be im-
plemented in the Australian context, policymakers can 
be assured that this type of monitoring results in, at 
the very least, comparable psychosocial outcomes for 
service users.
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