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ABSTRACT

We conducted a scoping review to determine incidence and risk factors for postpartum haemor-
rhage (PPH) in rural Indigenous women. We systematically searched PubMed (Medline), EMBASE,
and CINAHL for all peer-reviewed articles and grey literature regarding Indigenous ethnicity, rural
settings, and PPH incidence, risk factors, or maternal outcomes published from inception to
11 January 2021. Eleven articles were deemed relevant after screening and quality assessment
using the National Institutes of Health scoring system for mixed study reviews. Of these, 3 articles
were good quality, 1 was fair, and 7 were poor. Nine possible risk factors were recorded. The
outcomes studied were transfusion, hysterectomy and mortality. PPH research in rural Indigenous
women is scarce, mostly low quality and fails to represent most Indigenous cultures and
countries. Women from Indigenous groups in rural Canada, Australia and the USA are at higher
risk for PPH but specific risk factors are unknown. While widely differing populations made the
data difficult to synthesise, this inaugural scoping review highlights a need for further research
and increased obstetrical resources in areas where rural Indigenous women reside.
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Introduction Furthermore, many Indigenous women live in rural
areas [12] where delivery of maternity care can be
challenging [12]. Although Indigenous women can go
to urban centres to give birth, many prefer to deliver
locally for cultural and traditional reasons [12].
Understanding rural Indigenous women'’s risk of obste-
trical complications such as PPH can guide health care
to support birthing close to home [12]. However, the
literature on PPH in rural Indigenous women is scant
and there has been no synthesis of the evidence in this
area. Therefore, we have conducted the first scoping
review to identify what is known about the incidence,
risk factors and outcomes of PPH in this population.

Discriminatory policy and colonisation have created
entrenched health disparities among Indigenous peo-
ples in healthcare, including maternal health and child-
birth [1,2]. Maternal health is a vital component of
acceptable primary care [3], yet both developing and
developed nations still struggle with the obstetrical
emergency postpartum haemorrhage (PPH; haemor-
rhage of at least 500 mL from the maternal reproduc-
tive tract within 24 hours of delivery) [4]. PPH is a life-
threatening obstetrical emergency with significant
maternal morbidity and mortality [4,5]: a quarter of
global maternal deaths [4]. It is also becoming increas-
ingly frequent in the developed world [6-11]. The inci-
dence of PPH in Canada, for example, increased by 22%
from 2003 to 2010 [9]. Nunavut experienced a 209%
increase in PPH during the same period [9]. Although

Methods

Search strategy & selection criteria

the authors acknowledged challenges that affect the
diagnosis of PPH and estimation of blood loss, they
concluded that rising rates of PPH were not artefactual.
Nunavut reported a 17.1% incidence of PPH which was
much higher than the Canadian average of 5.6%. As
Nunavut's population is 85% Inuit, these findings sug-
gest there may be a higher risk of PPH that is increasing
overtime in Inuit and other remote Indigenous women.

To identify peer-reviewed studies, we searched PubMed
(Medline), EMBASE, and CINAHL from inception to
11 January 2021. No date or language limiters were
applied. For grey literature, we searched ProQuest
Dissertations & Theses, Australian Indigenous Health
Info Net Bibliography, Lowitja Institute (Australia),
Circumpolar Heath Bibliographic Database, British
Columbia Network Environments for Indigenous
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Health Research (Canada), Native Health Database
(USA), NZ Ministry of Health Maori Health Publications
(New Zealand), LILACS, Google and Google Scholar
(including custom searches for government documents
and university repositories). We hand searched the
references from each included study for relevant cita-
tions and added these to the pool of included articles.
We also conducted forward citation tracing for each
included study.

Search

We conducted a comprehensive literature search for
peer-reviewed studies and grey literature following
recommendations by Arksey and O'Malley [13].
A combination of keywords and controlled vocabulary
terms were used to capture the articles and reports
related to PPH and rural Indigenous women. Search
strategy terms were identified in consultation with con-
tent experts and a librarian. See Table 1 for database
search strategies. We used Endnote X8 (Clarivate
Analytics) to manage the citations of all articles identi-
fied through the database searches.

Table 1. Search strategies.

Study selection

Titles and abstracts of all captured articles were
screened for their relevance by a single reviewer and
checked by another when necessary. We included arti-
cles in any language regarding PPH incidence, risk fac-
tors, or maternal outcomes in rural and remote
Indigenous women, and excluded non-empirical articles
(e.g. opinion papers). See Table 2 for operational defini-
tions of inclusion criteria. Two authors reviewed the full
text of the eligible articles independently.

Data collection processes & quality appraisal

Data was extracted from each article independently by
two reviewers (SA and SD) using a data extraction tool
in Microsoft Excel. The results were cross-checked and
any disagreement was resolved in biweekly meetings.
A calibration exercise was undertaken before data
extraction and the tool was modified where agreement
between SA and SD was poor (K < 0 - 5). Data extracted
included year of publication, place of publication, type
of publication, study design, country, geographical

Database

Search Strategy

MEDLINE (via
PubMed)

(“Postpartum Hemorrhage”[Mesh] OR “postpartum hemorrhage”[tw] OR “postpartum haemorrhage”[tw] OR “post partum
hemorrhage”[tw] OR “post partum haemorrhage”[tw] OR pph[tw] OR “uterine atony”[tw] OR “retained placenta”[tw] OR

“retained products of conception”[tw] OR “retained placenta”[tw] OR coagulopathy[tw] OR “Perineum/injuries”[Mesh] OR
“Vagina/injuries”[Mesh] OR “Cervix Uteri/injuries”[Mesh] OR ((vaginal[tw] OR perineal[tw] OR cervical[tw]) AND (trauma[tw] OR
laceration*[tw] OR tear*[tw]))) AND (“Health Services, Indigenous”[Mesh] OR “Indians, North American”[Mesh] OR “Inuits"[Mesh]
OR “Oceanic Ancestry Group”[Mesh] OR inuit*[tw] OR eskimo*[tw] OR “first nations”[tw] OR “native american*"[tw] OR “native
hawaiian*"[tw] OR “native alaskan*”[tw] OR “alaska native*”[tw] OR “alaskan native*"[tw] OR “pacific islander*"[tw] OR
“american indian*"[tw] OR aborigin*[tw] OR indigenous[tw] OR “Rural Health"[Mesh] OR “Rural Health Services”[Mesh:NoExp]
OR “Rural Population”[Mesh] OR “Hospitals, Rural”[Mesh] OR rural[tw] OR “remote area*"[tw] OR “remote region*”[tw] OR

“remote communit*"[tw] OR “remote clinic*"[tw])
(MH “Postpartum Hemorrhage” OR “postpartum hemorrhage” OR “postpartum haemorrhage” OR “post partum hemorrhage” OR
“post partum haemorrhage” OR PPH OR MH “Uterine Inertia” OR “uterine antony” OR “retained placenta” OR “retained products

CINAHL (via
EBSCOhost)

of conception” OR coagulopathy OR MH “Vagina/IN" OR MH “Perineal/IN” OR MH “Cervix/IN" OR (Tl vaginal OR AB vaginal OR Tl
perineal OR AB perineal OR Tl cervical OR AB cervical) AND (TI trauma OR AB trauma OR Tl laceration* OR AB laceration* OR Tl
tear* OR AB tear*))) AND (MH “Health Services, Indigenous” OR MH “Indigenous Health” OR MH “Indigenous Peoples” OR MH
“Aborigines” OR MH “Maori” OR MH “Eskimos” OR MH “Native Americans” OR Tl inuit* OR AB inuit* OR Tl eskimo* OR AB
eskimo* OR TI “first nations” OR AB “first nations” OR Tl “native american*” OR AB “native american*" OR Tl “native hawaiian*”
OR AB “native hawaiian*” OR Tl “native alaskan*” OR AB “native alaskan*” OR Tl “alaska native*” OR AB “alaska native*” OR TI
“alaskan native*” OR AB “alaskan native*” OR Tl “pacific islander*” OR AB “pacific islander*” OR TI “american indian*" OR AB
“american indian*” OR Tl aborigin* OR AB aborigin* OR Tl indigenous OR AB indigenous OR MH “Rural Health Personnel” OR MH
“Rural Health Centers” OR MH “Hospitals, Rural” OR MH “Rural Population” OR MH “Rural Health Services” OR MH “Rural Health
Nursing” OR MH “Rural Areas” OR MH “Rural Health” OR MH “Frontier Nursing Service” OR Tl rural OR AB rural OR (remote N2

(area* OR communit* OR region* OR clinic¥)))

EMBASE (via embase. (“postpartum hemorrhage”/de OR “postpartum hemorrhage”:ab,ti OR “postpartum haemorrhage”:ab,ti OR “post partum
com) hemorrhage™:ab,ti OR “post partum haemorrhage”:ab,ti OR pph:ab,ti OR “uterine atony”/de OR “uterine atony”:ab,ti OR

“retained placenta”:ab,ti OR “retained products of conception”:ab,ti OR coagulopathy:ab,ti OR “perineum injury”/de OR “vaginal
injury”/de OR ((vaginal:ab,ti OR perineal:ab,ti OR cervical:ab,ti) AND (trauma:ab,ti OR laceration*:ab,ti OR tear*:ab,ti))) AND
(“indigenous health care”/de OR “indigenous people”/exp OR inuit*:ab,ti OR eskimo*:ab,ti OR “first nations”:ab,ti OR “native
american*":ab,ti OR “native hawaiian*":ab,ti OR “native alaskan*":ab,ti OR “alaska native*":ab,ti OR “alaskan native*":ab,ti OR
“pacific islander*”:ab,ti OR “american indian*":ab,ti OR aborigin*:ab,ti OR indigenous:ab,ti OR “rural health care”/de OR “rural
health nursing”/de OR “rural population”/de OR “rural area”/de OR “rural health”/de OR (remote NEAR/2 (area* OR communit*

OR region* OR clinic*)))

All searches conducted 11 January 2021. No date or language limiters were applied.



Table 2. Inclusion criteria and their operational definitions.
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Inclusion

Criteria Operational Definitions

Population Indigenous: As defined by the World Health Organization, indigenous people are as those that live in distinct geographical territories,
identify themselves as belonging to a cultural group separate from mainstream society and descended from groups present in the area
before modern states and borders.?? For practical purposes, a population or patient was considered aboriginal if the study defined
them as: Aboriginal; Indigenous; Inuit; Métis, First Nations, Native American; American Indian; Australian Aboriginal or; Torres Strait
Islander.

Setting Rural or Remote Settings: For practical purposes, a population was considered rural and remote if 1) the study labelled the population as
rural or remote, 2) the population is considered far from a tertiary care centre or 3) the population was not-urban - living outside of
a city of 10,000 or more people.

Outcome If any of the following outcomes were assessed: PPH incidence, risk factors of incidence and maternal outcomes: PPH: Blood loss of 500cc

or more from the maternal reproductive tract following delivery up to 6 weeks postpartum (WHO, SOGC). PPH was identified if 1) the
estimated blood loss (EBL) was > 500cc or 2) the study labelled a case a PPH. If there was a discrepancy between a study’s reported
incidence of PPH and EBL = 500cc, the incidence of PPH was recorded using the study’s reported incidence.

Table 2 shows the inclusion criteria for the systematic library search and associated operational definitions.

setting of study, setting of delivery, type of service
provider, site of study, duration of study, data collection
method, population (ethnicity, age range, percentage in
rural and remote areas), number of PPH cases, sample
size (grand total, total Indigenous, total non-
Indigenous), PPH-related outcomes, PPH-related risk
factors (before and during index pregnancy) and, inci-
dence of PPH (for Indigenous and non-Indigenous
populations). PPH-related outcomes and PPH-related
risk factors were selected to be as inclusive as possible.

A quality appraisal was conducted using National
Institute of Health (NIH) scoring system for mixed study
reviews [14]. This includes 14 items regarding the internal
validity of the study. Each item is rated as yes, no, or
cannot determine. An overall judgment of good, fair or
poor quality was made based on the majority of items: an
article was rated “good” if 9 or more items were rated yes,
“fair” if 7 or 8 items were rated yes and “poor” if 6 or fewer
items were rated as yes. SD and TH independently
appraised the quality of all included studies, then met
via teleconference to discuss their decisions and rationale
for those decisions in an attempt to reach a consensus on
the quality of all 11 articles. If consensus could not be
reached a third author (SA) was consulted to make a final
decision. We did not use quality appraisal to exclude low-
quality studies. Risk of bias was also assessed within and
across studies using the same questions from the NIH
scoring system for mixed study reviews. We then com-
pared quality across studies by entering their responses
into an organised table, colour coding the answers and
verifying that the aforementioned quality appraisal rules
were applied uniformly.

Analysis

The number of identified articles and their characteris-
tics were described. A narrative synthesis was con-
ducted to summarise the incidence of PPH and
proportion of risk.

Results
Studies included

Figure 1 presents the PRISMA flow chart outlining
details of the study identification and selection pro-
cess. Data were extracted without disagreement. An
overview of the included studies is found in Table 3.
All studies were observational with the majority using
a retrospective cohort design and data collected from
medical records contained in hospital databases. The
studies varied considerably by population studied
and date of publication, ranging from 1965 to 2016.
Four studies were over 40 years old. Two of the 11
articles examined PPH in rural Indigenous women as
a primary outcome; 1 compared PPH incidence in
Native American women to other ethnicities [15],
and the other examined a single PPH risk factor in
Native American women [16]. In the remaining nine
studies PPH was examined only as a secondary
outcome.

Study quality

Using the 14-item NIH scale to assess study quality, 3
articles were rated as good quality, 1 as fair, and 7 as
poor (see Table 4). Most studies reported clear research
questions, objectives and study populations; there
appeared to be little susceptibility to participant selec-
tion bias. However, only half of the studies clearly
defined the outcome measures and none reported
using assessor blinding. Lastly, few studies reported
sufficient information on missing data to determine if
this was an issue. Importantly, most of the studies that
were judged as poor quality (n = 4) were because they
lacked transparent reporting on many of the NIH items,
which may be due to the fact that they were published
over 40 years ago before the reporting guidelines were
published.
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Records identified through
database searches

Records identified through other
sources
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Figure 1. PRISMA diagram of search decision strategy.

Definition and incidence of PPH

Three different definitions of PPH were used among the
8 articles that defined PPH. Four articles used estimated
blood loss (EBL) = 500 mL while 3 used provider diag-
nosis in medical records to define a PPH case. One
study from the USA defined PPH as 3 g/dl postpartum
haemoglobin drop.

Eight of 11 articles reported incidence of PPH: 4 in
Inuit populations, 3 in North American non-Inuit
Indigenous  populations, and 1 in Australian
Indigenous populations. PPH incidence ranged from
5.8% to 15.4% in Inuit populations, 7.9% to 18.2% in
non-Inuit North American populations, and 29.9% in
Indigenous Australian populations. One Australian
study reported a 2.0% incidence of severe PPH, defined
as EBL > 1500 mL. Severe PPH was neither defined nor
recorded in the other 10 studies.

Humphrey defined PPH as EBL > 500 mL in
a Australian population that was 29.4% indigenous,
but did not provide the case number or the incidence
of PPH in indigenous women. See Table 5 for
a breakdown of PPH incidence by study location and
article.

Risk factors for PPH

See Table 6 for an overview of PPH risk factors identi-
fied by included articles. Five of 11 studies collectively
reported on 9 possible PPH risk factors and one protec-
tive factor [15-19]. The nine risk factors were indigen-
ous ethnicity, maternal age, gravida, parity, labour
induction or augmentation, birth weight, retained pla-
centa, magnesium sulphate usage and chorioamnioni-
tis. The protective factor was active management of the
third stage of labour (AMTSL).

Indigenous ethnicity was studied in 4 of the 5 stu-
dies reporting on risk factors. Two studies reported
a disproportionately high incidence of maternal death
due to PPH among indigenous women in British
Colombia [18,19], but did not provide data on incidence
or mortality of PPH among indigenous women. The
remaining two studies found a significantly increased
risk of PPH in indigenous Australian women [17] and
Native American women [15].

Humphrey examined various risk factors and out-
comes within a population of 15908 women that was
29.4% indigenous in Northern Queensland, Australia.
The indigenous subgroup showed an increased risk of
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Table 4. Results of quality appraisal.
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Baskett  Carignan  Carpenter ~ Chalouhi ~ Fenton

Murdoch  Tarlier Thomas Van
Wagner

Humphrey  Kildea

Study Design RC € cs

RC RC RC AC RC RC Ccs RC

Criteria

1. Research question or objective clearly stated?

2. Study population clearly specified and defined?

3. Participation rate of eligible persons at least 50%?

4. Subjects selected or recruited from the same or similar populations?

Pre-specified inclusi lusion criteria?

5. Sample size justified, power described, or variance and effect estimates

provided?

6. Exposure(s) of interest measured prior to the outcome(s) being

measured?

7. Timeframe sufficient to see an association between exposure and

outcome if it existed?

8. Examine different levels of the exposure as related to the outcome?

9. Exposure measures clearly defined, valid, reliable, and implemented
i ly?

10. Exposure(s) assessed more than once over time?

11. Outcome measures clearly defined, valid, reliable, and implemented
. Iy?

12. Outcome assessors blinded to the exposure status of participants?

13. Loss to follow-up after baseline 20% or less?

14. Key potential confounding variables measured and adjusted for
statistically?

Quality Rating POOR  POOR POOR

GOOD

GOOD FAIR GOOD  POOR  POOR  POOR POOR

RC = Retrospective cohort, CCS = Cohort & cross-sectional, CS = Case series, AR=Ambidirectional cohort
Green / “v” =Yes; Red / “X” = No; Yellow / “-” = cannot determine, not applicable or not reported

PPH and transfusion compared to the non-indigenous
subgroup [17].

Chalouhi et al. examined indigenous ethnicity as
a risk factor and was also the sole study to examine
the remaining eight risk factors. The study investigated
whether Native American women had a higher risk of
PPH compared to non-native and white women with
singleton, term deliveries that included caesarean sec-
tions. Native American women made up 70.7% of the
study population and had a higher risk of PPH com-
pared to both the combined non-native subgroup
(11.6% vs. 7.0%, p = 0.02) and the white subgroup
(11.6% vs. 6.7%, p = 0.01). Native American women
also had a higher rate of uterine atony, higher EBL
and postpartum drop in haemoglobin in Native
American women vs. non-native women [15].
Decreased gravidity (g < 5), retained placenta and use
of magnesium sulphate were significant predictors of
PPH, while maternal age <35, parity <5, labour induc-
tion and augmentation, birth weight and chorioamnio-
nitis were not significant predictors of PPH. There was
no risk factor analysis among the Indigenous subgroup.
Chalouhi et al. concluded that Native American ethni-
city was a risk factor for both uterine atony and PPH.
Active management of the third stage of labour
(AMTSL) was studied as a protective factor against
PPH. Fenton et al. [16] was the sole study to examine
a single variable for PPH in an entirely rural and
Indigenous population. The study examined whether
AMTSL, defined as 10 units of oxytocin given either
intravenously or intramuscularly immediately after the
delivery of the anterior shoulder, was effective in redu-
cing maternal blood loss. Providers chose to either give
routine care or AMTSL in the retrospective cohort study.
The cohorts were of unequal size with fewer women

receiving AMTSL than routine care, defined as 20-40
units of oxytocin IV over 1-2 hours after placental
delivery.

The study demonstrated that AMTSL significantly
reduced PPH as defined as >3 g/dl decrease in Hb.
AMTSL also significantly reduced the decrease in Hb
(p = 0.001) and reduced EBL (p = 0.02). There was
no significant effect on EBL =500 ml (p = 0.28). Wan
Vagner noted that AMTSL was provided in 49.8% of
deliveries during their study of Inuit from Nunavik
from 2000 to 2007, but did not investigate its effect
on PPH. AMTSL was not reported in any other
studies.

PPH-related outcomes

Table 7 shows PPH-related outcomes derived from the 11
included studies. Transfusion, hysterectomy and mortality
were the three PPH-related outcomes that were reported.
Overall, six studies examined transfusion as an outcome
of PPH. Chalouhi et al. reported a 34.4% rate of transfu-
sion among cases of PPH in Native American women with
no statistically significant difference between the transfu-
sion rate of the non-native subgroup (36.6%). Fenton and
al. reported a transfusion rate of 11.1% (n = 3) in indigen-
ous women with PPH and no statistical difference in rates
between the AMTSL (nh = 0) and routine care groups
(n = 3). Three studies from the Canadian arctic reported
transfusion rates of 7.1%, 21.1% and 36.5% among Inuit
women with PPH [20-22]. In Australia, Humphrey did not
provide numbers or incidence of transfusion among PPH
cases, but did find a significant associated between
Australian indigenous ethnicity and transfusion.

The only study to mention hysterectomy as an out-
come of PPH reported a single incidence of
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Table 6. Summary of PPH risk factors derived from the identified studies.

Risk Factor
d Pre- ific Risk died
Country Study Pregnancy Antepartum Intrapartum Specific Risk Factors Studie
Australia Humphrey Y Pre-pregnancy risk factor:
2003 Indigenous ethnicity significant (OR 1 - 83 p < 0.001) t
Canada Thomas 1968 Y Pre-pregnancy risk factor: High incidence of maternal death due to PPH indirectly

Carpenter 1965 Y

suggests indigenous ethnicity as a risk factor

Pre-pregnancy risk factor: Disproportionately high incidence of maternal death due

to PPH in Native Indians indirectly suggests indigenous ethnicity as a risk factor

USA Chalouhi, 2015 Y Y Y

Native American ethnicity OR 1 - 8

(1-3-3-0,p=0-02).

Other factors studied in a 70.7% indigenous population: gravity <5 OR 1.2

(p = 0.008), birth weight <4500 g OR = 1.0 (p = 0.001), retained placenta OR 51.0
(p = 0.001), magnesium sulphate usage OR 3.5 (p = 0.0009) were significant risk
factors. Maternal age < 35, parity < 5, labour induction or augmentation, and
chorioamnionitis were not significant risk factors.

Fenton, 2005 Y

Protective factor: AMTSL significantly

reduced > 3 g/dl decrease in Hb (aOR 0.13, p < 0.001), the decrease in Hb
(p = 0.001) and reduced EBL (p = 0.02) vs. routine care. There was no significant
effect on EBL =500 ml (p = 0.28) or transfusion (p = 0.55)

Y: Yes; Blank: No; t: source article did not provide an exact p-value.

List of risk factors examined for: Pre-pregnancy: maternal age, ethnicity, weight/body mass index, gravida, parity, prior C-section, prior PPH,

prior hypertensive disorder of pregnancy, prior curettage; Antepartum: poor prenatal care, smoking, hypertensive disease of pregnancy, gestation diabetes,

antenatal haemorrhage, anaemia, uterine fibroids, polyhydramnios, multiple gestation; Intrapartum: gestational age at delivery, induction of labour, mode of
delivery, prolonged labour, precipitate labour, stillbirth, birth weight, retained placenta, maternal reproductive tract trauma, active management of third

stage of labour, magnesium sulphate, chorioamnionitis.

Table 7. Summary of PPH-related outcomes derived from the identified studies.

Country Study Tranfusion Hysterectomy Mortality
Australia Humphrey 2003 OR 2.62 (p < 0.001)
Canada Tarlier 2013 n =5 (20.0%)
Van Wagner 2012 n =15 (7.1%)
Carignan n =8 (21.2%) n = 0 (0.0%)
1993
Basket 1978 N = 23 (36.5%) n =0 (0.0%)

Thomas 1968

USA Chalouhi 2015
Fenton 2005

n = 30 (34.4%)
n=3(11.1%)

Indigenous women
over-represented

in maternal deaths from PPH vs.
general population

n =0 (0.0%)

Y: Yes; Blank: No

Reported outcomes included mortality, transfusion and hysterectomy. Possible outcomes that were not reported were renal failure, acute respiratory failure,
sepsis, prolonged mechanical ventilation, coagulopathy, myocardial infarct, and amniotic fluid embolism.

hysterectomy but in a very low number of PPH cases
(n = 5) as part of an ethnographic study [23].

Three studies recorded maternal mortality and
reported no deaths from PPH or other causes.
Thomas [18] reported disproportionately high PPH-
related maternal deaths in indigenous women in
British Colombia, Canada who comprised 2.4% of
the population but made up 16.1% of the maternal
deaths and over half of all deaths due to PPH. This
over-representation of indigenous women in mater-
nal deaths due to PPH suggested an increased risk
of death due to PPH, but the study did not provide
statistics on the mortality rate of indigenous women
with PPH. There were no data on other maternal
outcomes.

Circumpolar region

Four of the 11 included studies explored PPH in rural
Inuit women in the Canadian circumpolar regions; 2 in
Nunavik and 2 in Nunavut. These studies were retro-
spective cohort studies of poor quality designed to
describe maternal outcomes or characterise maternal
risks. PPH was included as one of several outcomes
with no analysis of PPH risk factors. Three of the four
studies are over 20 years old. PPH incidence in the three
studies that defined PPH by provider diagnosis were
15.4%, 14.2% and 10.1%. The fourth study that defined
PPH as EBL > 500 mL reported a lower incidence of PPH
of 5.8%. Three studies reported on maternal outcomes
of PPH. Transfusion rates in PPH were 7.1% and 21.1%
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in Nunavik [20,21]. One study out of Nunavut reported
that 32% of all 3" stage accidents which included both
PPH and retained placenta without PPH received trans-
fusions [22]. The number and percentage of PPH cases
with transfusion was not defined. One study from
Nunavik reported a mortality rate of 0.0% [21]. There
were no included studies from any other circumpolar
regions such as Greenland, Scandinavia, Russia or USA.

Discussion

This is the first scoping review of PPH in rural
Indigenous women. PPH incidence in rural indigenous
women ranged from significantly between studies.
Incidence of PPH in Inuit and non-Inuit North
American indigenous populations ranged from similar
to the national incidence of PPH in Canada [9] and USA
[24] to markedly higher. A single study from Australia
reported a markedly higher incidence of PPH than the
general incidence of Australia [25].

PPH risk factors and maternal outcomes in rural
Indigenous women were rarely examined. Two studies
demonstrated that indigenous ethnicity is a significant
PPH risk factor in Native American women and indigen-
ous Australian women. Possible risk factors for PPH in
indigenous women are low gravity (<5), retained pla-
centa and magnesium sulphate use, although these
were not analysed for significance within the indigen-
ous subgroup. Similarly, risk factors that were not sta-
tistically significant in a 70.7% indigenous population
may be significant if analysed within the indigenous
subgroup. AMTSL appears to be a protective factor
against PPH that significantly reduced maternal blood
loss and postpartum Hb drop of 3 g/dl but not when
using the definition of EBL > 500. The study sample size
was quite small and cohorts were unequal, but this
finding is in keeping with the current recommendations
of AMTSL as the standard of care to prevent PPH [26].

With regard to PPH-related outcomes, blood transfu-
sion was the most examined; there may be a high rate of
transfusion resulting from PPH in rural Indigenous women
but this could also be due to differences in transfusion
practices. One study from 1979, for example, reported
a 32% transfusion rate but this was for Inuit women living
in remote communities hours away from a hospital with
surgical services. This high transfusion rate could be
related to lack of surgical backup rather than severity of
PPH. There were insufficient data to make any general-
isations about hysterectomy or mortality due to PPH.

In summary, the increased PPH risk is the only agree-
ment between existing studies, yet they do not give any
insight about which risk factors correlate with increased

risk within rural Indigenous women. Similar themes
emerge when examining studies of rural indigenous
women from circumpolar regions. Only four studies of
poor quality from two regions of Canada that include
Inuit population were identified. As three of these studies
are over 20 years old, their findings may no longer be
relevant. Still, 3 of the 4 studies reported higher PPH
incidences than the Canadian incidence suggesting that
Inuit women may be at higher risk for PPH. There was no
research on risk factors for PPH. Transfusion rates reported
in three of the studies varied considerably. More research
from other circumpolar regions is required, including
management of PPH across the circumpolar regions.

Limitations

This scoping review has some limitations. First, the
widely differing populations in the 11 articles made it
difficult to summarise the results. Most studies either
included PPH as one of many outcomes or included
rural Indigenous women as a subgroup in their ana-
lyses, making the data hard to synthesise.

Obstetrics, rural medicine, and indigenous health-
care have changed substantially during the 50-year
period across which the studies were authored. For
example, 5 of the 11 articles were published well before
AMTSL, which reduces the risk of PPH [26], became the
standard of care. Those five studies may have a higher
incidence of PPH due to lack of AMTSL. Most of the
available studies also used low-quality observational
designs (case series, retrospective cohort, etc.), illustrat-
ing a clear need for new, modern research using pri-
mary data collection. All studies have occurred in
Canada, Australia or the USA. Many countries and
their Indigenous groups have no representation in the
literature (e.g. Sami of Northern Europe, Maori of New
Zealand), and even within the countries studied there
are Indigenous groups who have not been included
(e.g. Mi'’kmaqg of Canada). There may be important,
unexplored cultural factors to the PPH- rural
Indigenous women relationship and it is not clear if
increased risk of PPH can be generalised to all rural
Indigenous women.

Another potential limitation is the heterogeneity of
the definition of PPH used between studies. Three differ-
ent definitions of PPH were used in the included articles.
Three studies recorded EBL = 500cc but used a different
measure to define PPH. Van Wagner et al., Carignan and
Fenton reported PPH incidences of 15.4%, 14.2% and
18.2% respectively but the incidence of EBL = 500 mL
was 37.5%, 39.5% and 24.3% respectively. This highlights
the impact of differing definitions of PPH on reported
incidence. As well, in 2017 the ACOG in the USA changed



the definition to blood loss of =1000 mL or blood loss
with symptoms of hypovolemia [27]. This differs from the
definition used by the WHO and from all of the included
articles in the scoping review which preceded 2017.

Some may take issue with collating results from
Indigenous populations from different regions of the
world; it could be argued that Indigenous populations
in Australia have little relation to Inuit or other Indigenous
populations in North America. In both cases the reality is
that there is a severe paucity in available research on this
subject that necessitated the creation of an informative
starting point upon which future research can build.

Another limitation is the search strategy which takes
a specific approach than a broad one. It is possible that
we missed articles of large population studies which
adjusted for indigenous ancestry or rural locations. As
well, the predominantly English-language databases
used many not captured studies in other languages
from circumpolar countries.

Conclusion

Our review suggests that there is a lack of research on the
risk, incidence and outcomes of PPH in rural indigenous
women. Despite this lack of research, the studies identified
in this inaugural scoping review of PPH among rural
Indigenous women suggest that indigenous ethnicity is
a risk factor for PPH and that incidence of PPH and transfu-
sion may be increased in indigenous women. There
appears to be even less research of rural indigenous
women in the circumpolar region. This subject has been
grossly understudied and a clear knowledge gap exists to
be addressed by further research. High quality research
with a clear definition of PPH is needed to better under-
stand the incidence, outcomes and risk factors of PPH for
rural indigenous women in both worldwide and in circum-
polar regions to provide better-informed obstetrical care.
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