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Abstract

Problem: Inconsistent practice relating to intrapartum hydration assessment
and management is reported, and potential harm exists for laboring women and
birthing persons.

Background: Labor and birth are physically demanding, and adequate nutrition
and hydration are essential for labor progress. A lack of clear consensus on intra-
partum hydration assessment and management during labor and birth currently
exists. In addition, there is an inconsistent approach to managing hydration, often
including a mixture of intravenous and oral fluids that are poorly monitored.
Aim: The aim of this scoping review was to identify and collate evidence-based
guidelines for intrapartum hydration assessment and management of maternal
hydration during labor and birth.

Methods: PubMed, Embase, and CINAHL databases were searched, in addition
to professional college association websites. Inclusion criteria were intrapartum
clinical guidelines in English, published in the last 10years.

Findings: Despite searching all appropriate databases in maternity care, we were
unable to identify evidence-based guidelines specific to hydration assessment and
management, therefore resulting in an “empty review.” A subsequent review of
general intrapartum care guidelines was undertaken. Our adapted review identi-
fied 12 guidelines, seven of which referenced the assessment and management
of maternal hydration during labor and birth. Three guidelines recommend that
“low-risk” women in spontaneous labor at term should hold determination over
what they ingest in labor. No recommendations with respect to assessment and
management of hydration for women undergoing induction of labor were found.
Discussion: Despite the increasing use of intravenous fluid as an adjunct to oral
intake to maintain maternal intrapartum hydration, there is limited evidence
and, subsequently, guidelines to determine best practice in this area. How hydra-
tion is assessed was also largely absent from general intrapartum care guidelines,
further perpetuating potential clinical variation in this area.
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1 | INTRODUCTION

Labor and birth are physically demanding. Adequate nu-
trition and hydration are important mechanisms to sus-
tain physical wellbeing, yet how best to do this during
labor and birth is not well understood. The activity of
the uterine smooth muscle contracting strongly every
2-3min during active labor demands significant oxygen'
and glucose.” Hydration is theorized to be important as
uterine blood flow is not auto-regulated, and in the pres-
ence of decreased intravascular volume (which can result
from significant dehydration), fluid may be redistributed
away from the uterus—affecting its efficiency during
labor.? Laboring people who are not adequately hydrated
may have alterations in the acid-base balance of the fluid
surrounding the myometrial fibers, resulting in a de-
crease in the pH, which is shown to affect calcium signal-
ing and the force of myometrial contractility, prolonging
the course of labor.* Midwives take responsibility for
assessing maternal hydration and delivering prescribed
therapies during labor and birth. In recent years, reli-
ance on intravenous therapy (IVT) has emerged as the
main hydration mechanism for laboring women, ob-
served in studies to range from 62% to 87% of all labors.>°
Intravenous therapy appears to be administered indepen-
dent of maternal fasting status,” and women are known
to be fasted during labor, despite evidence indicating
this is not necessary for low-risk women in spontaneous
labor.® Oral restriction practices and the subsequent reli-
ance on IVT to maintain maternal hydration during labor
and birth may be due to the historical evolution of the
management of labor and birth.

In the first half of the 20th century, encouraging ma-
ternal intake of food and fluids during labor and birth was
recommended.” However, during the 1940s, fasting during
labor emerged due to concerns about pulmonary aspira-
tion during general anesthesia should a cesarean birth be
required.'® More recently, advances in regional anesthesia
and concurrent reduction in rates of general anesthesia,
means routine fasting, especially for women at low risk of
complications in spontaneous labor, has become less com-
mon."" Subsequently, international intrapartum guide-
lines now encourage oral fluid intake during labor.'>"

Conclusion: There is an absence of guidelines specific to the assessment and
management of maternal hydration during labor and birth, despite its impor-
tance in ensuring labor progress and safe care.

birth, clinical variation, fasting in labor, hydration, hyponatremia, intrapartum care,
intravenous therapy, labor, labor and birth management or care

International intrapartum care guidelines, for a positive
birth experience'? recommend that maternal hydration
should be managed by way of oral fluid and food intake
during labor. However, despite these recommendations,
IVT for the purpose of maternal hydration during labor
and birth and routine oral restriction practices persist.*'*
This is correlated with the increasing prevalence of medi-
cal interventions during labor and birth, which have risen
markedly over the past SOyears.15 Indeed, IVT in labor,
especially for nulliparous women, has become so widely
used that there is potential for midwives and doctors to
become unaware of the potential unintended, harmful ef-
fects that current practice may result in.'®

Our previous work has highlighted that most women
have a peripheral intravenous catheter inserted during
labor,® providing easy, ready access to IVT administra-
tion. Despite being a prescribed medication, IVT doc-
umentation occurs in the context of broad variation
in practice, poor record-keeping, and incomplete fluid
balance charts.!” Of particular concern, within this con-
text, is the induction of labor in nulliparous women.
Throughout Australia, IVT is administered during in-
duction of labor, despite a state of maternal euvolemia,
usually from the outset of induction of labor; however,
variation is known to occur in terms of rates and ratio-
nale for administration.'"®'? Induction of labor is known
to have a much longer latent phase than spontaneous
labor in nulliparous women,”’ thus often resulting in
large volumes of IVT being administered. Serious ma-
ternal complications such as fluid overload and hypona-
tremia®' have resulted from indiscriminate IVT, and the
increasing focus on encouraging habitual oral water in-
take has furthermore added to the problem.?* Of further-
more concern, maternal hyponatremia is often mirrored
in the newborn, and there is evidence of increased rates
of respiratory distress and hyperbilirubinemia in hypo-
natremia infants.*

Large-scale systematic reviews have made efforts to
address the issue of intrapartum hydration management
on labor outcomes, such as length of labor. Dawood and
colleagues” systematic review suggested that the adminis-
tration of IVT at 250 mL/h was associated with a reduction
in the duration of labor (two trials only). A more recent
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systematic review (seven trials) found that IVT therapy
did not reduce the duration of labor.?* Notably, the control
groups fasted intrapartum—a practice now discouraged
by international intrapartum guidelines'? or maternal
preference'! and therefore limiting applicability to current
practice.

The personalized assessment and monitoring of hy-
dration status for each woman during pregnancy, labor,
and lactation has not been a feature of clinical education,
despite the significant physiological challenges (expand-
ing blood volume, increased cardiac output, increased
glomerular filtration rate, and need for water retention)
to balance the body's water volume during that time.?
During normal pregnancy, colloid osmotic pressure
decreases in the postpartum period to sometimes dan-
gerous levels, and this decrease has been linked to the
administration of intravenous crystalloid solutions. Cor-
onary arterial oxygen capacity decreases in response to
the hemodilution that occurs after the infusion of large
volumes of fluid. Fluid overload has also been associ-
ated with elevated central venous pressure, increased
cardiovascular work, myocardial ischemia, and pulmo-
nary edema, and thus has the potential to significantly
affect maternal outcomes.’® Given that IVT during
labor and birth is common as an adjunct or instead of
oral fluids,?” and consensus has not been reached in the
scientific literature, an inconsistent approach to hydra-
tion assessment and management has been adopted.'”'®
Arguably, maternal hydration strategies should be in-
formed by an objective measurement of the hydration
status of the woman.

Surprisingly, the clinical assessment of hydration is
not taught as a holistic skill set to midwives. On exam-
ination, contemporary foundation health and medical
textbooks seem to focus on different elements of hydra-
tion assessment according to discipline (nursing differs
from midwifery texts) and independent body systems. The
focus of nursing is on the procedural monitoring of intake
and output for all patients.”® While examples from mid-
wifery texts address the lack of evidence to support the
routine administration of IVT and restrictions on eating
and drinking in labor® but do not address how hydration
status should be assessed or monitored.

The lack of clear consensus on maternal hydration as-
sessment during labor and birth has therefore led to an
inconsistent approach to managing hydration. Contem-
porary practice often includes a mixture of IVT (main-
tenance fluids and boluses) and oral hydration, which is
largely unmonitored."” This may unintentionally expose
women and their newborns to harm. In circumstances
where such clinical variation exists, examining clinical
practice guidelines is justified. Clinical practice guide-
lines (hereafter referred to as guidelines) can be defined
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as “systematically developed statements to assist practi-
tioners' decisions about appropriate health care for spe-
cific clinical circumstances”.*® Guidelines are considered
to decrease the gap between research and current practice
and, therefore, to reduce inappropriate variability in clin-
ical practice.*! Guidelines are valuable tools in situations
where the scientific evidence is sparse, where multiple
therapies are available, or where uncertainty in terms of
treatment options exists, as in the case of intrapartum hy-
dration assessment and management.

Ideally, the practice of both liberal IVT administration
and varying fasting practices should be evidence-based.
To seek a solution to the clinical variation concerns out-
lined and to address the current gap in knowledge and
understanding, we sought to undertake a scoping review
of clinical practice guidelines specific to maternal intra-
partum hydration assessment and management from an
international perspective. The aim of this scoping review
was to identify and synthesize evidence-based guidelines
for the assessment and management of intrapartum hy-
dration during labor and birth, including spontaneous
and induced onset of labor.

2 | METHODS

A scoping review of clinical practice guidelines was un-
dertaken, consistent with the approach developed by
Arksey and O'Malley.*” This type of literature review was
selected as it facilitates a broad exploration of the topic,
scoping a range of literature. As we sought to understand
what guidance was currently informing clinical practice,
this approach was highly suitable as it facilitates the map-
ping of topics rather than purely answering a specific in-
tervention question.*

2.1 | Search strategy

The bibliographic database searching followed a three-
step strategy: (1) a limited, preliminary search of two da-
tabases (SCOPUS and CINAHL), which included a text
analysis in the titles and abstracts of the retrieved guide-
lines; (2) application of the generated search terms from
step-1 to all of the appropriate databases (PubMed, Em-
base (Elsevier), CINAHL Complete (EBSCOhost)); and (3)
reference lists or citations from the included literature.*
In addition, National and International obstetric and mid-
wifery organization websites including but not limited
to The World Health Organization (WHO), Australian
and New Zealand College of Obstetrics and Gynaecology
(RANZCOG), National Institute for Health and Care Ex-
cellence (NICE), International Federation of Gynecology
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and Obstetrics, Society of Obstetricians and Gynaecolo-
gists of Canada, American College of Obstetricians and
Gynecologists (ACOG), Society of Obstetric Medicine of
Australia and New Zealand were individually searched,
and a final “gray literature” search was conducted by
searching internet sources with the search terms. An ex-
ample search term extract is shown here:

PubMed [Includes MeSH]: ("Labor,
Obstetric"[Mesh] OR "intrapartum’[ti] OR
“birth”[ti] OR “labour”[ti] OR “labor”[ti])
AND ("guidelines'[ti] OR "guideline"[ti]
OR "CPG'[ti] OR "CPGs'[ti] OR "consen-
sus"[ti] OR ‘"guidance’[ti] OR "position
statement"[ti] OR "position statements"[ti]
OR '"recommendation’[ti] OR "recom-
mendations’[ti] OR "best practice"[ti] OR
"Guidelines as Topic"[Mesh] OR "Guideline"
[Publication Type] OR "Consensus’[Mesh]
OR "Consensus Development Conferences as
Topic"[Mesh]) NOT ("Animals’[Mesh] NOT
"Humans"[Mesh]) AND (eng[la] OR und[la])

2.2 | Source selection and data charting

Sources were selected according to predetermined inclu-
sion and exclusion criteria. Inclusion criteria were clini-
cal guideline; guideline relates to normal labor and birth;
guideline relates to induction of labor; and English lan-
guage. These inclusion criteria were applied because the
focus of the scoping review was to analyze clinical practice
guidelines that should regularly incorporate management
and assessment of maternal hydration. Exclusion criteria
were: not a guideline; guideline relates to conditions aris-
ing during pregnancy, labor, and birth, such as gestational
diabetes, pre-eclampsia, or preterm birth; and non-English.
A date range of the past 10years was set (2012-2022) to en-
sure only current guidelines were included. Two authors
(LK, DM) independently screened all titles and abstracts of
identified sources according to inclusion and exclusion cri-
teria. Any conflicts were resolved through discussion with
a third author (AC). The Preferred Reporting Items for Sys-
tematic Reviews and Meta-analysis extension for scoping
reviews (PRISMA-ScR) guides the reporting in this article
(see Figure 1). Because scoping reviews seek to develop

AND 2012:2022[dp] a comprehensive overview of the evidence rather than a
[ Identification of studies via databases and registers [ Identification of studies via other methods J
T
5 Recg;(::biggggﬁ(idj;ong;) Records removed before
g PubMed (n=816) 5| Screening: Records identified from:
E Embase (n=598) = Duplicate records removed Organisations (n = 8)
g CINAHL (n=683) (n=839)
—
Y l
Records screened Records excluded™
(n = 1258) (n=1248)
Records sought for retrieval | Records not retrieved Records sought for retrieval _| Records not retrieved
2 (n=10) "l (n=0) (n=8) 7l n=0)
=
: | !
&
Records assessed for eligibility . Records assessed for eligibility =
(n =10 o n=29 >
4 Records excluded: ( )
Wrong topic (n =3) Records excluded: (n=0)
‘Wrong design (n = 3)
—
\d
Records included in review
§ (n=12) P
Reports of included studies B
£l =0

FIGURE 1 PRISMA 2020 flow diagram for new systematic reviews which included searches of databases, registers and other sources.

*Consider, if feasible to do so, reporting the number of records identified from each database or register searched (rather than the total

number across all databases/registers). **If automation tools were used, indicate how many records were excluded by a human and how
many were excluded by automation tools. From: Ref. [35] For more information, visit http://www.prisma-statement.org/.
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quantitative or qualitative synthesis of data, it is not usually
necessary to undertake methodological appraisal or risk of
bias assessment of the sources.** Scoping reviews system-
atically identify and chart relevant literature that meets
predetermined inclusion criteria available on a given topic
to address specified objective(s) and review question(s)
in relation to key concepts, theories, data, and evidence
gaps.** In keeping with the scoping review methodology,
we extracted and charted the data into predefined mean-
ingful categories, which included: evidence source details
and characteristics; the level of evidence that underpinned
the recommendation; and the context within which the
guideline was to be applied. Finally, the data were collated,
summarized, and the results reported. The protocol was
not published before the review being undertaken.

3 | RESULTS

There were 12 guidelines identified, specific to intrapar-
tum care, which included the spontaneous and induced
onset of labor. The key findings from these guidelines are
summarized in Table 1.

Across the six guidelines specific to normal labor and
birth, some reference was made to maternal hydration
assessment; however, most recommendations were un-
clear. The American College of Obstetrics and Gynecol-
ogy provided the most specific guidance, stating that the
assessment of urinary output and the presence or absence
of ketosis can be used as clinical practices to monitor hy-
dration.>® Within the induction of labor guidelines, no ref-
erence across all six guidelines was made to intrapartum
hydration assessment.*”*!

Maternal intrapartum hydration management was re-
viewed in all the extracted guidelines specific to recom-
mendations about both oral intake and IVT. Ubiquitously
across all normal labor and birth guidelines, oral clear
fluid intake was supported, and some reference to food
intake was made according to the woman's own prefer-
ences. However, this was less consistent and cautionary,
with ACOG recommending an avoidance of food but not
mentioning fluids,®® with other guidelines suggesting
continual assessment of intake was recommended and
if a need for general anesthetic was likely, oral intake
should cease.*” The NICE guidelines suggested that iso-
tonic drinks may be more useful than water,*? but all other
guidelines were non-specific in what kinds of fluids and
foods should be ingested. No induction of labor guidelines
provided advice on oral intake during induced labor; how-
ever, the WHO guideline on augmentation of labor recom-
mended that oral intake be maintained.*’

Intravenous therapy guidance during normal labor and
birth was addressed in four of the six guidelines."******* Rou-
tine administration of IVT was not broadly recommended

B WV EY-

for women in spontaneous labor and was only to be consid-
ered if a variation from “normal” occurred, such as for in-
dividual clinical need.*® Routine administration of IVT was
not recommended as a strategy for reducing the length of
labor."* The only guideline to reference any adverse impact
from the generous use of IVT was the Canadian guideline,
which cautioned of a potential impact on postpartum breast
edema.® Again, within the induction of labor guidelines, no
reference to the administration of IVT was provided, no rec-
ommendations made, or guidance suggested.

The guidelines were also reviewed for evidence of crit-
ical appraisal of the evidence using a recognized quality
appraisal tool by the guideline authors. Only the WHO
intrapartum care and augmentation of labor guidelines
provided this, and they identified that very low-quality ev-
idence was available to inform the guidance pertaining to
intrapartum hydration management.'**°

4 | DISCUSSION

Our initial intention with this scoping review was to iden-
tify, analyze, and collate evidence-based guidelines in the
peer-reviewed literature that specifically addressed clinical
practice for maternal intrapartum assessment and man-
agement of hydration. Despite searching all appropriate
databases in maternity care, we were unable to identify
evidence-based guidelines specific to this area. This review,
therefore, can be identified as an “empty review.” Empty
reviews are seemingly prevalent, at least in the Cochrane
database. A study by Yaffe et al.** estimated that 1 in 10
Cochrane reviews, as of 2010, were defined as empty re-
views. Historically, the publication of empty reviews has
been challenging®>*® because they are often viewed nega-
tively by editors, and because limited analysis has been
undertaken, they offer a limited contribution to new
knowledge. However, we argue that empty reviews are im-
portant and worthy of publication because they illuminate
important gaps in knowledge. Once identified, this knowl-
edge gap can be addressed by primary research studies.

As described earlier, we broadened our search strategy
to pivot from the initial empty review to look within the
broader intrapartum guidance for recommendations per-
taining to hydration assessment and management. When
“low-risk” women are in spontaneous labor at term, in-
ternational established guidelines from WHO, SCOG, and
ACOG'*** are consistent with high-quality evidence’
that oral intake has not been found to be harmful during
labor and women should hold determination over what
they ingest during their labor. However, if women are
induced, these guidelines do not address their hydration
or nutrition needs. In fact, no guidelines about hydration
assessment or management for women undergoing induc-
tion of labor were found. This raises concern.
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TABLE 1 (Continued)

Recommendations about intrapartum hydration assessment and management

Level of evidence

Hydration management

Hydration assessment

Name of guideline

Authors, year/country

Not applicable

Nil reference to oral or IVT during labor and birth

Nil

Induction of Labour

Ministry of Health. Induction of

in Aotearoa New

Labour in Aotearoa New Zealand:
A clinical practice guideline/2021

Zealand: A Clinical
Practice Guideline

Not applicable

Nil reference to oral or IVT during labor and birth

Nil

Induction of labor at or

World Health Organization, 2018/

beyond term

International

Not applicable

Nil reference to oral or IVT during labor and birth

Nil

Practice Bulletin No.

The American College of

107: Induction of

Labor
Inducing Labor NICE

Obstetricians and Gynecologists®,

2009/United States of America

Not applicable

Nil reference to oral or IVT during labor and birth

Nil

National Institute for Health and Care

Guideline

United Kingdom/2021
Queensland Health; Queensland

Not applicable

Nil reference to oral or IVT during labor and birth

Nil

Maternity and Neonatal

Guideline: Induction

of labor

Government, 2022/Australia

Spelling of words across American and English styles consistent with original papers.
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Our earlier work identified that women undergoing
induction of labor are routinely administered “mainte-
nance” IVT,” even in the context of eating and drinking.
One recent study reported that women undergoing induc-
tion of labor receive close to seven liters on average of IVT
during induction of labor.*’” There are known, significant
risks, and potentially unknown risks associated with large
volumes of IVT. Serious maternal complications such as
fluid overload and hyponatremia® have resulted from
indiscriminate IVT volumes, and the increasing focus on
encouraging habitual oral water intake has furthermore
added to the problem.23 Of furthermore concern, mater-
nal hyponatremia may increase rates of respiratory dis-
tress and hyperbilirubinemia in hyponatremic infants.*
Chantry and colleagues48 conducted an observational
study (n=448) that found that the administration of IVT
to women during labor was associated with fetal volume
expansion and greater newborn weight loss in the early
postnatal period. Specifically, intrapartum fluid balance
(adjusted relative risk for Estimate Weight Loss of 3.18
[95% confidence interval [CI]: 1.35-13.29] and 2.80 [95%
CI: 1.17-11.68] with net intrapartum fluid balance of >200
and 100-200 mL/h, respectively, compared with 100 mL/h)
and delayed lactogenesis (adjusted relative risk: 3.35 [95%
CI: 1.74-8.10]) were found. Excessive newborn weight loss
contributes to maternal concerns about low milk supply; a
strong predictor in discontinuing breastfeeding.*’

Poor compliance with documentation of the rationale for
intravenous fluid administration by midwifery and medical
staff exists,””*’ and the guidelines we analyzed failed to ac-
knowledge the importance of assessing maternal hydration
before commencing IVT. A thorough clinical assessment of
maternal hydration status is required before any intravenous
fluid is prescribed and administered.”® However, midwifery
assessment, documentation, and practice pertaining to hy-
dration were found to be lacking, despite the known utility
of fluid balance charts to document input and output.™

How midwives and obstetricians assess and manage in-
trapartum maternal hydration is an area poorly understood,
with noted clinical variation in practice,”® compounded by
incomplete or absent documentation,? rendering local
clinical audits of practice problematic. WHO recommends
oral fluid intake as a practice that should be encouraged
and IVT as a practice that is clearly harmful or ineffective
and should be eliminated in low-risk women.'* However,
in the absence of local policy or guidelines reflecting these
recommendations, harmful practices persist.51 Further-
more, WHO has identified that the widespread and unnec-
essary use of routine administration of intravenous fluids
for all women in labor in many health care facilities in
low, middle, and high-income settings increases cost, has
a considerable impact on resource use, and reduces wom-
en's mobility, and therefore has made a recommendation
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against this intervention.'* However, this has not been
clearly translated into resources such as local workplace
policies38 to mitigate variation in practice, which pervades,
arguably due to a lack of guidance across contexts outside
the normal labor (such as induction of labor or during re-
gional analgesia), inconsistent documentation,? and a re-
liance on historical practice.

A limitation of this study is that there was no guideline
specific to our original intention; however, our team then
broadened our search scope to include all guidelines pub-
licly available in parallel to the original topic of interest to
extract other relevant recommendations. We acknowledge
that we may not have found all clinical guidelines on this
topic, despite our rigorous and methodological search ap-
proach, and thus this may be an additional limitation to
our review.

5 | CONCLUSIONS

This review identified an absence of guidelines specific
to the assessment and management of maternal hydra-
tion in labor and birth and is thus an “empty review.”
Of the broader guidelines subsequently reviewed, which
provided advice on intrapartum care more generally,
inconsistencies and gaps were evident. An consistent,
evidence-based approach to maternal hydration assess-
ment should underpin fluid management—yet this was
largely absent from the guidelines. We recommend fur-
thermore high-quality primary studies are undertaken,
from which clear guidelines can be developed. We also
recommend guidelines are developed informed by what
evidence exists to date to address potential clinical varia-
tion in this important component of maternity care.
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