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Abstract

Background Anaemia during pregnancy is common worldwide. In Australia, approximately 17% of non-pregnant
women of reproductive age have anaemia, increasing to a rate of 25% in pregnant women. This study sought to
determine the rate of screening for anaemia in pregnancy in regional New South Wales, and to determine whether
screening and treatment protocols followed the recommended guidelines.

Methods This retrospective study reviewed antenatal and postnatal (48 h) data of women (n=150) who had a

live birth at Bathurst Hospital between 01/01/2020 and 30/04/2020. Demographic data, risk factors for anaemia in
pregnancy, antenatal bloods, treatments provided in trimesters one (T1), two (T2) and three (T3), and postpartum
complications were recorded. These were compared to the Australian Red Cross Guidelines (ARCG) using descriptive
statistics.

Results Of the women with screening data available (n=103), they were mostly aged 20-35yrs (79.6%), 23.3% were
obese, 97.1% were iron deficient, 17% were anaemic and only a few (5.3%) completed the full pregnancy screening
as recommended by the ARCG while a majority completed only partial screenings specifically Hb levels in T1 (56.7%),
T2 (44.7%) and T3 (36.6%). Compliance to oral iron was largely undocumented, but constipation was a common

side effect among the women. IV iron was administered in 14.0% of women, approximately 1.75x higher than the
recommended rate.

Conclusions This study provided useful information about compliance to screening and treatment guidelines for
anaemia in pregnancy. We identified the need for improved documentation and communication between various
health providers to ensure adequate antenatal care to prevent maternal complications during pregnancy. This will
improve patient care and encourage further developments in maternal care, bridging the rural health gap.
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Introduction

Anaemia, which is primarily caused by iron deficiency is
a significant health issue in pregnancy worldwide [1], as
it affects nearly 50% of pregnant women [2]. Untreated
pregnancy-related anaemia is associated with adverse
foetal outcomes such as preterm birth, low still birth and
perinatal death [1-3]. Its impact on the neurodevelop-
ment of children has also been reported [4]. Adjunct to
the effects of anaemia in pregnancy is maternal morbid-
ity, including impaired quality of life, need for transfusion
therapy, post-partum haemorrhage and maternal mortal-
ity [2, 5]. The global prevalence of anaemia in pregnancy
is estimated at 37% [1, 6]. In Australia, 15.7% of pregnan-
cies are reported to be affected by anaemia [6], and this
rate increases with rurality [7]. However, data lack to
rationalise anaemia prevalence, screening and treatment
in Bathurst, New South Wales (NSW).

The average dietary iron deficiency for pregnant
women in Australia is 27 mg/day, and it is known that
there is a threefold increase in the physiological demand
for iron, which necessitates a total of 1000-1200 mg
throughout the gestation period [8]. This increase in
physiological demand for iron occurs in the second tri-
mester [9, 10], and peaks in the third trimester with vari-
ous physiological processes [11]. These processes involve
the expansion of erythrocytic mass, growth of maternal
tissues, as well as foetal and placental development [12].
In addition, iron functions as a reserve to compensate for
potential blood loss during birth [13].

Despite the recommendation of more than one ante-
natal visit during pregnancy, the Australian Institute of
Health and Welfare reported in 2020 that the frequency
of antenatal visits varied by remoteness, with a record of
95% attendance of 5 or more generally and 92% attending
5 or more in remote areas [14]. The preceding highlights
the importance of anaemia screening, which informs
available treatment options to ensure the well-being of
pregnant women and optimal options that favour both
the expectant mother and the developing foetus.

Since iron cannot be synthesised by the body, individu-
als with iron deficiency anaemia require iron supplemen-
tation, either through oral or intravenous administration
to ensure adequate supply to the body [15]. It has been
shown that the mentioned options offer effective treat-
ment for iron deficiency [16], but there is a suggestion
that oral replacement is recommended as first line of
treatment [17]; and usually taken with vitamin C to opti-
mise iron absorption [18]. Interestingly, intravenous
administration exhibits a better efficacy in improving
maternal haematological indices such as haemoglobin
[18] and ferritin [19] levels, and producing immediate
outcomes. Nevertheless, due to reported gastrointestinal
adverse effects, adherence to oral iron supplementation
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is reducing, resulting to resurgence in the use of intrave-
nous iron [20].

In Australia, clinical guidelines are available for the
screening and treatment of anaemia in pregnancy [8, 21],
but this study was focused on the guidelines of the Aus-
tralian Red Cross 2020 Antenatal Audit tool (hereafter
referred to as the Red Cross Guidelines [ARCG]). Due to
the limited data on the prevalence, screening, and treat-
ment of anaemia in regional and rural Australian popu-
lation, this study was designed to compare the screening
and treatment of pregnancy-related anaemia in a regional
Australian hospital based on the ARCG.

Methods

Study design and setting

This is a retrospective study conducted at Bathurst Hos-
pital (BH), involving audit of hospital records of pregnant
women for data on anaemia in pregnancy. The BH is part
of Bathurst Health Service, which provides services to
Bathurst residents and its neighbours. The health institu-
tion is a rural hospital that functions as a training facil-
ity for medical students at Western Sydney University
and Charles Sturt University [22]. The hospital facilitates
approximately 500 births per year [23], and the antenatal
clinic is supervised by a Consultant paediatrician assisted
by trained registered nurses.

Model of care

The Bathurst Maternity Health Service offers women
with access to GP obstetric care from three trained prac-
titioners for comprehensive support throughout preg-
nancy. This ensures timely assessment by a midwife
before 20 weeks for seamless birth preparation and per-
sonalised care. Women can also receive specialised care
and second opinions from obstetricians, who also serve
in the hospital’s maternity unit. The models of care for
maternity care include Midwifery Led Antenatal Clinic
(MLAC) which offers personalised pregnancy care with
midwives, who may refer patients to an obstetrician if
needed. There is a midwifery group practice (MGP) that
offers continuity of care with a dedicated midwife, offer-
ing individualised support from the antenatal to the post-
natal period. Also, the Aboriginal Maternal Infant Health
Service which is delivered by Aboriginal Health Work-
ers and midwives provides tailored care for Indigenous
mothers and babies.

Study population

The study enrolled all women, who gave birth at BH
between the dates of 1st January 2020 and 30th April
2020. Due to the time required to go through all the
hospital records (power chart and e-maternity) for data
extraction, data collection was limited to three months,
and the choice of study period was randomly chosen by
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the supervisory team. Despite the COVID-19 pandemic,
at the time of this study, all appointments to the clinic
were conducted in person with minimal change to stan-
dard procedures. The study did not involve COVID-19
patients, due to the need to minimise the spread of the
infection. Furthermore, considering the relationship
between COVID-19 and anaemia, data for patients with
COVID-19 were excluded from the study. There were
some missing data for women who either did not com-
plete the test had no record of the test in the system,
paper notes, or women who completed the test through
another provider (e.g., a general practitioner). However,
all the needed information available in their hospital
record was documented and the data collection tool was
modified in line with the RCMG.

Definition of red cross maternity guidelines

The ARCG recommends screening for anaemia for all
women in the first and second trimesters. However,
third-trimester screening is only recommended to moni-
tor for women, who were previously iron deficient; and
had been prescribed an oral iron supplement. Documen-
tation for the risk factor for anaemia is ensured within the
first-trimester visit, and preliminary Full Blood Counts
(FBC) as well as iron studies completed. Participants with
low haemoglobin (Hb) (<110 g/L) and low ferritin (<30
mcg/L), or exclusively low ferritin are recommended an
oral iron supplement, the dose-dependent on the severity
of their deficiencies. Subsequently, women who are noted
as having severe anaemia, or abnormalities in their blood
are referred to a specialist.

Within the second trimester, repeat Hb and ferritin
levels are conducted. All participants previously on oral
iron are recommended to continue taking the supple-
ment. Participants with low Hb (<105 g/L) and/or low
ferritin (<30 mcg/L), a=15 g/L fall in Hb (compared to
the first trimester), or a high risk of postpartum haemor-
rhage (PPH, i.e. the loss of 500 mL of blood or more after
childbirth [24]) are additionally recommended as an oral
iron supplement. In the third trimester, repeat Hb and
ferritin levels are tested to assess response to oral iron.
All women are advised to continue taking the previously
prescribed oral iron. If Hb and ferritin levels are not suf-
ficiently responsive to the oral iron supplements or par-
ticipants have failed to regularly take the iron, due to
intolerance or non-compliance, intravenous iron is indi-
cated. This explanation has been demonstrated in the fig-
ures detailing the recommendations for first, second and
third trimester (see Appendix A1-3, respectively).

Ethical consideration

Ethics approval for this study was sought and granted by
the Greater Western Human Research Ethics Committee
in 2020 (ETH00244; expiration date: February 2026); and
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the Western Sydney University Human Research Ethics
Committee (H14327). To ensure participant confidenti-
ality, all data were stored on a password-protected data-
base and de-identified. All participants gave informed
consent before enrolment.

Data collection

Participants’ information was extracted from their medi-
cal records available in e-maternity and Power chart.
This was undertaken by a trained medical student and
was supervised by a midwife and the research team.
Data collected included medical record number (MRN),
sociodemographic factors, risk factors, general medical
history, obstetric history, antenatal blood, prescription of
iron (oral or intravenous), and birth complications (see
Appendix B for a detailed list of variables). To maintain
anonymity, data were transferred securely to a password-
protected database where participants were de-identified
(removal of MRN and birth date), upon completion of
data collection.

Data were categorised into various timelines, based on
the ARCG [25], which requires documentation of risk
factors for anaemia, intrapartum, and postnatal (12-24 h
post birth) to record completed blood tests, each time
block was given a +/- 2 weeks leeway (e.g., blood taken
at 24 weeks were included in the second trimester). In
instances involving the completion of more than one
blood test within one timeframe (indicated above), the
first complete set of blood was prioritised. Where differ-
ent parts of the blood tests were completed separately,
results were combined, on the basis that they both fitted
into the relevant timeframes. The guidelines require that
a full blood count and ferritin should be requested in the
first trimester (T1: >20 weeks gestation), and in the sec-
ond trimester (T2: 26—28 weeks gestation), a full blood
count and ferritin is recommended, while in the third
trimester (T3: 32—-36 weeks gestation), repeat full blood
count and ferritin is required.

Data analysis

Descriptive statistics were performed using Jamovi soft-
ware, version 2.3 (Jamovi, Sydney, Australia). The pro-
portion screened for anaemia, those with and without
iron deficiency, those with anaemia, and those who were
treated with prescribed oral, or intravenous iron supple-
mentation were calculated, and comparisons were made
against the ARCG to assess for concordance to screening
and treatment protocols.

Results

Demographics of the study population

Table 1 displays the demographic characteristics of the
study population. Out of 150 mothers who gave birth
during the 4-month study period, 11.7% identified as
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Table 1 Rates of iron deficiency based on Red Cross Guidelines, divided by participant risk factors

Variables Total (n=103) Iron Deficient* Iron Deficiency Iron (oral or IV) Not

Anaemia* recommended * iron

defi-
cient*

Demography

Age group (years)

<20 4 (3.9%) 4 (3.9%) 0 (0.0%) 4 (3.9%) 0 (0.0%)

20-35 82 (79.6%) 65 (63.1%) 15 (14.6%) 80 (77.7%) 2(1.9%)

>35 17 (16.5%) 14 (13.6%) 2 (1.9%) 16 (15.5%) 1(1.0%)

Nationality

ATSI** 12 (11.7%) 8(7.8%) 4(3.9%) 12 (11.7%) 0 (0.0%)

Other 91 (88.3%) 75 (72.8%) 13 (12.6%) 88 (85.4%) 3(2.9%)

Behavioural Factors

Diet

No restrictions 96 (93.2%) 77 (74.8%) 16 (15.5%) 93 (90.3%) 3(2.9%)

Vegetarian/vegan 7 (6.8%) 6 (5.8%) 1(1.0%) 7 (6.8%) 0 (0.0%)

Weight

Obesity 24 (23.3%) 22(214) 1(1.0%) 23 (22.3%) 1(1.0%)

Normal Weight 78 (75.7%) 60 (58.3%) 16 (15.5%) 76 (73.8%) 2(1.9%)

Unknown Weight 1(1.0%) 1(1.0%) 0 (0.0%) 1 (1.0%) 0 (0.0%)

Medical History

History of Anaemia

Yes 31 (30.1%) 23 (22.3%) 8 (7.7%) 31 (30.1%) 0 (0.0%)

No 72 (69.9%) 60 (58.3%) 9 (8.7%) 69 (67.0%) 3(2.9%)

Recent significant History of Bleeding

Yes 1(1.0%) 1(1.0%) 0 (0.0%) 1(1.0%) 0 (0.0%)

No 102 (99.0%) 82 (79.6%) 17 (16.5%) 99 (96.1%) 3(2.9%)

Obstetric History

Parity

>3 68 (66.0%) 51 (49.5%) 14 (13.6%) 65 (63.1%) 3(2.9%)

<3 35 (34.0%) 32 (31.1%) 3(3.9%) 35 (34.0%) 0 (0.0%)

Interpregnancy Interval

< 1year 18 (17.5%) 16 (15.5%) 1(1.0%) 17 (16.5%) 1(1.0%)

> 1 year 85 (82.5%) 67 (65.0%) 16 (15.5%) 83 (80.6%) 2(1.9%)

PPH

Previous PPH 13 (12.6%) 13 (12.6%) 0 (0.0%) 13 (12.6%) 0 (0.0%)

No previous PPH 90 (87.4%) 70 (68.0%) 17 (16.5%) 87 (84.5%) 3(2.9%)

Antenatal History

Conception

Planned *** 67 (65.0%) 59 (57.3%) 7 (6.8%) 66 (64.1%) 1(1.0%)

Unplanned 36 (35.0%) 24 (23.3%) 10 (9.7%) 34 (33.0%) 2 (1.9%)

Antenatal Care

Hospital Care 67 (65.0%) 54 (52.4%) 11(10.7%) 65 (63.1%) 2(1.9%)

GP Care 15 (14.6%) 13 (12.6%) 2 (1.9%) 15 (14.6%) 0 (0.0%)

Shared Care 21 (20.4%) 16 (15.5%) 4 (3.9%) 20 (19.4%) 1 (1.0%)

Total Participants 103 (100%) 83 (80.6%) 17 (16.5%) 100 (97.1%) 3(2.9%)

*In reference to Red Cross maternity guidelines

** Aboriginal and Torres Strait Islander
*** Planned refers to natural and Assisted Reproductive Technology (ART) conceptions
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Table 2 Rates of screening completion based on trimesters

Trimester Full Partial Screening** No

screening screening
recorded
Hb only Ferritin
only
First, n=150 44 (29.3%) 85(56.7%) 3(20%) 18(12.0%)
Second, n=150 46 (30.7%) 67 (44.7%) 0(0.0%) 37 (24.7%)
Third, n=71* 34 (47.9%) 25 (35.2%) 1(1.4%) 11(155)

*3rd—trimester screening is recommended based on previous screening
results, thus according to the guidelines, screening could not be recommended
for participants where there was insufficient data recorded for Trimester 1 and
Trimester 2. **participants had either haemoglobin or ferritin values available

Aboriginal or Torres Strait Islanders. Over half of the
pregnancies were planned, with or without assisted
reproductive technologies. The majority (93.2%) reported
no dietary restrictions. Most mothers were aged between
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20 and 35 years old (79.6%). Iron deficiency was preva-
lent, with most participants affected, and 17% of these
cases met the criteria for iron deficiency anaemia.

Screening for anaemia in pregnancy by trimester
Table 2 presents the screening rates by level of comple-
tion in each trimester. Few women completed the recom-
mended screenings in trimesters one (29.3%) and three
(47.9%), the majority had partial screening, especially
for Hb levels across the three trimesters (T1: 56.7%, T2:
44.7%, T3: 36.6%) and many women had no screening,
mostly in their second trimester (24.7%). Across the three
trimesters, women in this hospital were either not/or sel-
domly screened for iron levels during pregnancy.

Figures 1 and 2, and 3 delineate anaemia screening
rates, blood test completion, and test results by trimes-
ters (T1, T2, and T3) at this hospital. Figure 1 displays

Recommended Screening: 150 Full Screening: 29.3%
participants h (n=44)a

Hb > 110: 28.7%
(n=43)

Ferritin > 30: 20.7%
(n=31)

Ferritin < 30: 8.0%
(n=12)

T1 low ferritin: 8.0%
(n=12)

>

Hb < 110: 0.7% (n=1)

Ferritin > 30: 0.0%
(n=0)

Ferritin < 30: 0.7%
(n=1)

T1 low ferritin : 0.7%
(n=1)

Hb > 110: 56.7%
(n=85)

Ferritin not recorded:

56.7% (n=85)

Partial Screening:
58.7% (n=88)» 3
>
No Recorded Screening;|

Hb < 110: 0.0% (n=0)

12.0% (n=18)

Key,

I Does not require oral iron supplementation I

No Hb recorded:
2.0% (n=3)

Ferritin > 30: 0.7%
(n=1)

| Recommended oral iron supplementation |

| Unable to determine due to unavailble data |

a. Full screening is where both Hb and Ferritin have been collected
b. Partial screening is where only Hb or Ferritin have been collected, not both

tl - 1st Trimester

Fig. 1 Rates of screening and iron deficiency in the first trimester

Ferritin < 30: 1.3%
(n=2)

T1 low ferritin : 1.3%
(n=2)
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R ing: 150| Full ing: 30.7% Hb > 110: 30.0% Ferritin > 30: 8.0% Do not require iron:
participants (n=46)- (n=45) (n=12) 6.0% (n=9)
>15 drop in Hb: 2.0%
(n=3)
Ferritin = 30: 22.0% T2 Low Ferritin:
(n=33) 19.3% (n=29)
T1and T2 Low
Ferritin: 2.7% (n=4)
b = 110: 0.7% (n=1) Ferilin»30:0.0%
(n=0)
Ferritin = 30: 0.7% T2 Low Ferritin: 0.7%
(n=1) (n=1)
Partial Screening: Hb > 110: 43.3% T1 low ferritin: 2.7%
44.7% (n=67) (n=65) (n=4)
>15 drop in Hb: 8.7%
(n=13)
Ferritin not recorded k| Previous PPH: 4.0%
44.6% (n=67) (0=6)
~—> 28% (n=42)
- 1.39
\—lHib = 110: 1.3% (n=2) &l d’°'(":['2’;° >
No Hb recorded:
0.0% (n=0)
INo Recorded Screening: T1 low ferritin: 4.7%
M 247% (n=37) (n=7)

Previous PPH: 1.3%
(n=2)

17.3% (n=28)

Key,

I Does not require oral iron supplementation I

[r oral iron ion |

| Unable to determine due to unavailable data |

3. Full screening is where both Hb and Ferritin have been collected
5. Partial screening is where only Hb or Ferritin have been collected, not both

T1- 15t Trimester
T2 - 2nd Trimes

Fig. 2 Rates of screening and iron deficiency in the second trimester
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b

Recommended Screening: 71

Full Screening: 22.7%
(n=34)

Hb > 110: 20.0%
=30)

Ferritin > 30: 2.0%
=3

participants (47.3%)

9 paricipants (60%) I_‘ (0=3) |

i

Fertin>30:06%
[ (=)

Previously on oral
iron: 2.0% (n=3)

Feriing30:13%
o2

Ferritin < 30: 18.0%
(h=27)

Previously on oral

iron: 12.0% (n=18) Hb £ 110: 0.0% (0=0)

IHb < 110: 2.7% (n=4) F

Feritin > 30: 0.0%
(n=0)

Feritin < 30: 2.7%
(n=4)

>15 drop in Hb: 4.7%
(n=T)

[ ]

20%(0=3)

Previous PPH: 1.3%
=2

o < 110:0.

No Hb recorded:

i

Previously on oral
iron: 1.3% (n=2)

INo Recorded Screering:
20% (03

Partial Screening: Hb > 110: 15.3%
16.7% (n=25) (n=23) )

Previously on oral
iron: 10.0% (n=15)

Ferritin not recorded: [>15 drop in Hb: 3.3%
16.7% (1=25) ] ®=5)

Previous PPH: 2.0%
=3)

Previously on oral
iron: 0.6% (n=1)

[——>]Hb < 110: 1.3% (n=

No Hb recorded: |

>15 drop in Hb: 0.6%
(=1)
0.0% (n=0)

Previously on oral
iron: 4.7% (n=7)

Previous PPH: 1.3%
(n=2)

>15 drop in Hb: 1.3%
— (n=2)

[No Recorded Screening]
% (n=12)

0.6% (n=1)

>15 drop in Hb: 1.3%
(n=2)

Full Screening: 17.3%.
(0=26)

Ho> 110:135%
(v=20)

Ferrin>30:06%
0=1)

Ferrin s 30: 12.7%
a-19)

paral Scrcening:
19.3% (1=29)

Ho>110:17.3%
(n=26)

Ferin not recorded;|
19:3% (0=29)

T low Hb: 1.3%
©=2)

o H recorded:
00% (0=0)

INo Recorded Screening
100%

Key,

. Fulscreoningis whers b b i hve been cocies
o Para srsain s her oy . Frr have b <okcid, A b
T2 Timesr
T3 30 Temesar

Fig. 3 Rates of Iron deficiency in the third trimester for women A) recommended for screening and B) not recommended or indeterminate for screening

screening rates and results, with recommendations for
iron supplementation based on RCG. Recommenda-
tions were informed by ferritin levels, enabling 33.3%
of participants to receive tailored advice in the first tri-
mester. Of these, approximately one-third were advised
oral iron supplements due to low ferritin levels. How-
ever, only 8.7% of pregnant women recommended for
T1 screening were tested, and 27.4% lacked records of
recommended screening, despite a quarter being advised
supplementation.

Figures 1 and 2 consist of data from all participants,
as full screening was recommended for every pregnant
woman. Figure 2 delineates second-trimester oral iron
supplement recommendations, guided by the ARCG, fer-
ritin levels, Hb change from the first trimester, and previ-
ous risk factors like PPH history. Consequently, 53.3% of
participants received informed recommendations, with
88.8% advised oral iron supplements, predominantly due
to low ferritin levels.

In T2, 30.7% of pregnant women were screened for
iron levels. In T3, not all participants underwent anaemia
screening. Figure 3 depicts iron supplement prescrip-
tions for 2 of 9 women. It delineates third-trimester oral
iron supplement recommendations based on ferritin lev-
els, Hb change, PPH history, and prior iron advice. 66.6%
received informed recommendations, with 98.0% pre-
scribed oral iron, primarily due to low ferritin levels dur-
ing pregnancy.

Treatment: iron supplementation (oral and intravenous)
Figure 4 illustrates iron supplementation recommen-
dations versus prescription rates. In the first trimester,
67.4% were advised oral iron due to low ferritin or Hb,
>15 g/L Hb drop, or previous PPH. However, only 37%
were prescribed iron. In the third trimester, less than half
of the recommended women received prescriptions. IV
iron was recommended in 10.2% but prescribed in about
14.4% of cases.
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® Recommended (%)
® Not Recommended (%)

B Prescribed (% of recommended)

88.8
67.4
40
37
326
I I =

1st Trimester (Oral, n=46) 2nd Trimester (Oral, n=80)

Page 8 of 11

97.1
89.8
417
144
102
- mEl
|

3rd Trimester (Oral, n=103) 3rd Trimester IV, n=118)

Fig. 4 Percentage of women recommended iron supplementation vs. prescription rates

Figure 4 shows iron prescription rates compared to
recommended guidelines. 42% received prescribed oral
iron, while 6.0% either didn’t require it based on guide-
lines or lacked documented screening. Additionally, 9.3%
received intravenous infusions, despite guidelines sug-
gesting otherwise or lacking screening. In the third tri-
mester, 10.2% were recommended intravenous iron due
to non-response, intolerance, or non-compliance with
oral therapy, with 58.3% completing the infusion.

Compliance with treatments

Out of 51 women prescribed oral iron during pregnancy,
only 7.8% (n=4) had documented records of medica-
tion tolerance and compliance. Among these, 3 reported
non-compliance, 2 forgot to take the medication, and
1 discontinued use due to constipation, while another
reported constipation but continued using the supple-
ment. None reported immediate adverse effects, and all
completed their infusion successfully.

Postpartum complications

PPH occurred in 40 women (26.7%), with 85% (n=34)
during vaginal deliveries. Of the 84 women (56.0%) tested
for postpartum Hb levels, 44.0% (n=37) had Hb lev-
els<110. Among these, 54.0% (n=20) experienced PPH,
with 64.9% having antenatal iron deficiency.

Discussion

Anaemia during pregnancy is a prevalent concern glob-
ally, with substantial implications for maternal and foetal
health. In this study, we aimed to assess the rate of anae-
mia screening among pregnant women in regional NSW
and evaluate adherence to recommended screening and
treatment protocols. The study identified several key
findings which to the best of our knowledge, is the first

study to assess the rates of rural maternal iron deficiency
anaemia as well as compliance to maternal guidelines in
rural NSW. This study found an extremely high preva-
lence of iron deficiency, but only 16.5% were classified as
having iron deficiency anaemia during their pregnancy,
which was lower than the reported rates of anaemia of up
to 25% in pregnant women by the World Health Organ-
isation (WHO). We found no significant relationship
between the rates of anaemia and any of the demographic
variables, a finding that could be related to the reduced
sample size of the study, as several guidelines, including
the ARCL guidelines [25], highlighted some of the par-
ticipant factors assessed in this study, as contributing to
low iron. The high prevalence of iron deficiency may be
attributed in part to the reported women with unplanned
pregnancies in this study, who may already have subopti-
mal nutritional status before conception which increases
their risk of experiencing iron deficiency anaemia [26,
27].

Despite the GPs, midwives, and specialist involve-
ment in this maternity service, the general compliance to
screening and treatment guidelines based on the ARCG
[25] was very poor across the three trimesters. Screening
for full blood counts was seldom conducted during preg-
nancy, with compliance rates as low as 29.3% in T1 and
only reaching 47.9% in T3. Also, screening for Hb lev-
els, but not the ferritin was commonly performed in this
study group. Although Hb is a good measure of the cur-
rent blood status, it is not very predictive of future blood
supply. Ferritin levels, on the other hand, can determine
the iron stores and thus is more relevant for future red
blood cell production, which is particularly important
for women who may lose large amounts of blood during
labour [28]. The importance of ferritin levels is further
highlighted by the recommendation of iron supplements
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in the majority of the participants with low ferritin lev-
els, despite having normal Hb levels (Fig. 1). There was
no publicly available data to compare our study results,
however, the Australian Institute of Health and Welfare
reported that 92% of women in remote areas attended
5 or more antenatal visits [14]. Largely contrasting our
study results, it is important to note our gaps in data,
which may have skewed our results.

Regarding treatment for iron deficiency anaemia, the
guideline recommended that oral iron supplementation
be given to 97.1% of pregnant women, but only 42% were
reported to have taken it in our study and only a minor-
ity of the participants who were prescribed oral iron, had
any follow-up documentation about compliance and side
effects. Oral iron was the first line treatment for partici-
pants who were recommended iron supplementation,
which is in line with the ARC guidelines [25] and the
side effects of constipation reported in our study strongly
agree with a previous report, which showed gastrointes-
tinal adverse effects as a major deterrent from regular
use [20]. To increase compliance, clinicians may consider
options of iron supplementation with fewer side effects
for these women.

Comparing the treatments provided in this study to the
recommended guidelines revealed that the lack of docu-
mentation for oral iron prescription and follow-up poses
a significant problem. In a previous study, authors identi-
fied noncompliance rates of up to 33% for oral iron [20].
A potential cause for this lack of documentation may
be the ease of access to oral iron as an over-the-counter
medication, which does not require formal prescriptions.
The study did not document whether this lack of follow-
ing guidelines and/or documentation was more among
GPs, midwives and specialists lack of following guide-
lines and /or documentation. About the intravenous iron
infusion, the rate of use was 1.75 times higher than the
recommended rates and was similar to a previous study
[29]. This study revealed that in 9.3% of the participants,
IV iron was given where ARC guidelines had not recom-
mended it. It is important to note that this recommen-
dation is solely based on discrete blood values, and does
not consider clinical judgment, which is crucial for suc-
cessful medical care. Of the participants who received
an intravenous infusion, there were no reported adverse
reactions, as all were completed under close hospital
observation. These data differ substantially from a previ-
ous study, which reported adverse drug reactions in 24%
of women who received an intravenous infusion [30].

Although often documented as a cause of and conse-
quence of PPHs, anaemia was not associated with com-
plications during labour but, the proportion of pregnant
women with record PPHs (26.7%) exceeded the national
rate of 5 to 15%. Furthermore, the fact that about two in
five women experienced a significant postpartum drop in
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Hb (£110 g/L), emphasises the importance of a substan-
tial iron store before birth to ensure mothers can cope,
with the addition of a newborn [31].

Limitations of study

One limitation of the study is the reduced number of data
available for study participants. Due to ethical restric-
tions, data were only collected from hospital databases
(PowerChart and e-maternity), resulting in data not
being available for 31.3% (n=47) of participants. Potential
reasons may have been that these participants received
antenatal care (and completed blood tests) outside of
BH, with other providers or that they did not complete
the recommended screening. Although the convenience
sample covered a large range of demographic factors, sta-
tistical analysis was unable to conclusively find any cor-
relations between iron deficiency and various participant
variables and risk factors. This may be because of the
reduced study population. Another limitation related to
the data collected within the hospital antenatal depart-
ment was gaps in crucial participant information, which
although not documented, may have been discussed. This
specifically involved the lack of documented follow-up
with oral iron supplementations mentioned previously.
An additional contributing factor to the gaps in screening
may be the presence of multiple different national and
state-wide maternal guidelines. Some guidelines require
more antenatal screening blood tests than others, result-
ing in varied levels of screening. Limited by study ethics,
it was difficult to search outside hospital databases for
participants’ blood records, as the values reported in this
study may not be an accurate representation of the hospi-
tal’s maternity population. This is especially pertinent to
women who received antenatal care and screening out-
side of the hospital, and where patient information was
not transferred over. Future studies would be extremely
crucial to further investigating the issue of maternal iron
deficiency anaemia in the rural setting. These would
include an extension on the current study, increasing the
convenience sample as well as the access to participant
data. In addition, it was uncertain whether the poor com-
pliance to recommended guidelines for screening was
due to poor compliance by staff or women or poor doc-
umentation. This could be determined by future studies
using qualitative interviews. A potential alteration for a
future study, which would improve the current study lim-
itations, would be the use of an alternate set of guidelines
such as the Australian Department of Health Guidelines,
which divide the antenatal blood into two sets rather
than three, allowing one to compare changes through-
out pregnancy whilst also requiring less blood values so
that there would likely be less data gaps then the cur-
rent study. While general data on the Australian popula-
tion is available, there is a lack of studies that specifically
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examine specific sub-population groups with various lev-
els of access to healthcare.

Conclusion

This study highlights the gaps in care concerning ante-
natal screening and general documentation can be
improved with staff education and awareness of the
potential risks of missed cases. The study was unable to
assess the concordance with national maternal guidelines
due to missing data and it is unclear if the clinic staff have
been trained to follow a protocol of screening. However,
this study has provided a snapshot into the antenatal care
provided rurally. It also highlights necessary informa-
tion to community health nurses and staff in the mater-
nity wards to improve antenatal care, ensuring patients
are accurately screened and treated, thereby preventing
future complications. The findings can be used for local
consumption to educate clinicians on following a locally
acceptable guideline as well as planning more educa-
tional activities for the women they look after. We believe
that the findings of our study could contribute valuable
insights to the existing body of knowledge on maternal
healthcare.
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