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ABSTRACT
Background Many maternal and perinatal deaths in 
low- resource settings are preventable. Inadequate access 
to timely, quality care in maternity facilities drives poor 
outcomes, especially where women deliver at home 
with traditional birth attendants (TBA). Yet few solutions 
exist to support TBA- initiated referrals or address 
reasons patients frequently refuse facility care, such as 
disrespectful and abusive treatment. We hypothesised 
that deploying accompaniers—obstetric care navigators 
(OCN)—trained to provide integrated patient support 
would facilitate referrals from TBAs to public hospitals.
Methods This project built on an existing collaboration 
with 41 TBAs who serve indigenous Maya villages in 
Guatemala’s Western Highlands, which provided baseline 
data for comparison. When TBAs detected pregnancy 
complications, families were offered OCN referral 
support. Implementation was guided by bimonthly 
meetings of the interdisciplinary quality improvement 
team where the OCN role was iteratively tailored. 
The primary process outcomes were referral volume, 
proportion of births receiving facility referral, and referral 
success rate, which were analysed using statistical 
process control methods.
Results Over the 12- month pilot, TBAs attended 847 
births. The median referral volume rose from 14 to 27.5, 
meeting criteria for special cause variation, without a 
decline in success rate. The proportion of births receiving 
facility- level care increased from 24±6% to 62±20% 
after OCN implementation. Hypertensive disorders 
of pregnancy and prolonged labour were the most 
common referral indications. The OCN role evolved to 
include a number of tasks, such as expediting emergency 
transportation and providing doula- like labour support.
Conclusions OCN accompaniment increased the 
proportion of births under TBA care that received 
facility- level obstetric care. Results from this of obstetric 
care navigation suggest it is a feasible, patient- centred 
intervention to improve maternity care.

BACkgRound
Disparities in maternal and neonatal 
mortality remain one of starkest examples 

of global health inequality.1 Worldwide, 
99% of maternal deaths occur in low 
and middle- income countries (LMIC).2 3 
Similarly, neonates in the highest neonatal 
mortality country are 50 times more likely 
to die in their first month of life than 
those in the lowest mortality country.4 
These inequalities are amplified by addi-
tional disparities within many LMICs 
according to income, education and 
geography.5 6 For example, in Guatemala, 
indigenous Maya women—who represent 
about half of the female population—are 
more than twice as likely to die from an 
obstetric complication compared with 
non- indigenous mothers.7

Failures of health systems to deliver 
timely, high- quality obstetric care during 
pregnancy and childbirth drive such 
disparities.8–10 This is especially true in 
Guatemala, where over half of Maya 
women deliver at home with traditional 
birth attendants (TBA) who are them-
selves indigenous women with little 
formal education.11 12 When complica-
tions arise, TBAs are expected to refer 
women, yet they lack the resources and 
support to overcome the logistical barriers 
in the home to public hospital referral 
chain. Additionally, families often delay 
or refuse referral when recommended 
by their TBA due to concerns about the 
quality of care in public hospitals and fear 
of disrespectful and abusive care.13

To date, most community- level inter-
ventions to make home births safer, 
including our own prior work, have 
focused on improving detection of 
obstetric complications.9 14–17 However, 
detection alone will not lower mortality 
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Figure 1 Driver diagram for obstetric care navigator intervention based on Three Delays Model of maternal mortality. Key improvement aims are specified 
and obstetric care navigator roles and example activities as they relate to the primary drivers of delay in maternal care indicated. OCN, obstetric care 
navigator.

rates unless the disjointed referral pathway between 
TBAs and hospital providers is also strengthened and 
women become more receptive to hospital maternity 
care. These needs align with several of the quality of 
care domains from the WHO’s Quality of Care Frame-
work for maternal and newborn healthcare, namely 
functional referral systems and effective communica-
tion, respect and dignity, and emotional support.18

In this project, we developed an innovative model of 
obstetric care navigation.19 Obstetric care navigators 
(OCN) are Maya women trained to provide accom-
paniment and care coordination to mothers. Our 
OCN model borrows from care navigation and doula 
labour support models, both evidence- based inter-
ventions in high- income settings.20–22 OCNs provide 
a formal linkage between TBAs and hospital- level 
care and improve the quality of care by coordinating 
referral logistics, interpreting between non- Spanish- 
speaking patients and hospital providers, advocating 
for respectful maternity care, providing emotional and 
doula- like support, and more (figure 1).

Here we report on the results of this first ever OCN 
intervention, implemented within an ongoing collabo-
ration with TBAs equipped with mHealth technology 
to improve their detection of high- risk pregnancies 
and birth complications.17 23 Using a quality improve-
ment (QI) implementation and evaluation approach, 
the intervention tested the ability of OCNs to improve 
the referral process from home care to facility- level 
obstetric care in rural Maya villages in Guatemala.

MeThodS
Context
Maya Health Alliance is a primary care organisa-
tion serving rural indigenous Maya communities in 

Guatemala. Since 2007, Maya Health Alliance has 
provided technical assistance to TBAs who provide 
prenatal care to and attend home deliveries of mothers 
from the municipality of Tecpán (population 95 000) 
in the department of Chimaltenango, located in the 
Western highlands of Guatemala.

The baseline data for this intervention are a recent 
12- month programme in which Maya Health Alliance 
tested a smartphone application to improve detection 
of pregnancy complications.17 23 In all, 44 TBAs were 
equipped with the application. If a need for emergency 
facility referral care was identified, Maya Health Alli-
ance supported mothers by notifying public emer-
gency transportation and offering financial support 
for out- of- pocket hospital expenses. During the 
12- month programme (April 2016 to March 2017; 
figure 2), 799 births occurred, and the application 
facilitated a median of 13 emergency referrals per 
month, with a 91% overall referral success rate. Based 
on these outcomes, Maya Health Alliance adopted the 
application- assisted referral model as standard of care.

oCn design process
While most referrals were successful during this prelim-
inary work, there were limits to the team’s capacity to 
provide individualised support for a wide range of indi-
cations for referral. Our improvement project sought 
to increase the proportion (and volume) of mothers 
receiving facility- level care by broadening indications 
for referral to include more high- risk conditions, such 
as prolonged labour or need for maternal- fetal medi-
cine consultation due to a pre- existing condition. The 
goal was to increase these referrals without a reduction 
in the programme’s overall referral success rate.

 on M
ay 23, 2023 by guest. P

rotected by copyright.
http://qualitysafety.bm

j.com
/

B
M

J Q
ual S

af: first published as 10.1136/bm
jqs-2019-009524 on 2 N

ovem
ber 2019. D

ow
nloaded from

 

http://qualitysafety.bmj.com/


3Austad K, et al. BMJ Qual Saf 2019;0:1–10. doi:10.1136/bmjqs-2019-009524

Quality improvement report

Figure 2 Timeline (in months) of preintervention baseline (traditional birth attending programme, in red) and obstetric care navigator intervention (in 
blue). Vertical arrows denote relevant changes to the improvement intervention over time. OCN, obstetric care navigator; TBA, traditional birth attendant.

To design the intervention, staff and TBAs reviewed 
the existing literature and personal experiences to 
identify weaknesses in the referral chain. First, fear 
of public hospitals led patients and families to refuse 
or delay referral. Common drivers of fear included 
mistreatment by hospital staff, inability to commu-
nicate with providers (who do not speak Mayan 
languages), inability of family or TBAs to accompany 
patients into care areas, perceived low quality of 
services and out- of- pocket costs.13 Second, coordi-
nating logistics with patients and paramedics proved 
difficult and time consuming. Third, Maya Health Alli-
ance staff had difficulty communicating with providers 
in public hospitals to explain the indication for patient 
referral, advocate for care and understand the diag-
nostic workup and recommended follow- up. We 
used a key driver diagram to map these observations 
onto the Three Delays Model, which understands the 
drivers of maternal mortality as delays in decision to 
seek, reach or receive adequate facility- level care.24

Next, we created the role of the OCN to overcome 
the three delays. The four key functions of OCNs—
coordinate, communicate, support and advocate—
correspond directly as shown in the driver diagram 
(figure 1). We recruited women from local Maya 
villages who were bilingual, facile with technology and 
willing to fulfil the intensive call schedule as OCNs. 
We provided them with hands- on training in medical 
interpretation, labour support, conflict de- escalation, 
and other skills describe more fully elsewhere.19

oCn intervention
The OCN intervention was implemented from April 
2017 to March 2018 with 41 TBAs (figure 2). During 
this time, TBAs continued to provide home- based 
care with the aid of the smartphone application. All 
patients under the care of TBAs were eligible for 
accompaniment by an OCN. When TBAs—supported 
by Maya Health Alliance staff—detected the need 
for emergency facility- level care, the on- call OCN 
was notified and coordinated ambulance service for 
transport. In cases where patients or families refused 

referral, the OCNs travelled to the patient’s home 
to evaluate barriers to referral. OCNs also provided 
accompaniment for routine hospital visits, including 
scheduled follow- up after an emergency or maternal- 
fetal medicine consultation for high- risk pregnancies 
(including diabetes, chronic hypertension, history of 
pre- eclampsia or gestational hypertension and prior 
intrauterine fetal demise).

Prior to implementation, project staff met with 
leadership of each of the four government- run health 
facilities within the project’s catchment area to finalise 
the OCN roles and to develop workflows for patient 
management. Subsequently, information sessions with 
physicians, nurses and support staff at each facility 
explained the project, introduced the OCNs and solic-
ited feedback. As a result of this planning, OCNs were 
allowed to enter all patient care areas, including oper-
ating rooms, and remained at the patient’s side until 
transfer to the postpartum ward or discharge.

To facilitate the intervention, we formed a QI team, 
which consisted of medical and nursing leadership 
from Maya Health Alliance as well as OCNs and 
TBAs. This team met every 2 weeks to review data, 
identify areas for improvement and rapidly adapt the 
intervention to improve performance according to 
the outcome and process measures (figure 1) using a 
‘Plan- Do- Study- Act’ methodology.25 26 Our primary 
QI outcomes were referral success rate and proportion 
of deliveries receiving facility- level care. Secondary 
outcomes were referral volume and duration, defined 
as the time from recognition of referral indication to 
appropriate medical care.

data collection
Our project took advantage of existing data collec-
tion infrastructure at Maya Health Alliance. As part 
of the ongoing smartphone TBA project, community 
health workers (CHW) bilingual in Spanish and Maya 
Kaqchikel perform home visits for pregnant patients 
cared for by TBAs (‘TBA cohort’). At this visit, signed 
informed consent for use of individual- level data was 
obtained and a brief structured interview captured 
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demographics and obstetric history, which was docu-
mented in the electronic health record. Of note, all 
women under TBA care were eligible for accompanied 
referral whether or not they had yet been reached for 
a CHW home interview. Approximately 4–8 weeks 
after delivery, CHWs conducted a postpartum visit to 
homes of mothers in TBA cohort to document patient- 
reported pregnancy outcomes and complications.

Calls to the emergency line from TBAs were also 
documented in the patient’s electronic health record. 
OCNs completed a structured referral form after each 
accompanied referral, which documented patient age, 
parity, gestational age, indication for facility transfer, 
duration of referral, referral outcomes and cost. A 
physician reviewed each chart and documented final 
clinical diagnoses, which were confirmed by facility 
chart review when necessary.

TBAs reported both deidentified monthly birth 
volume, maternal deaths, and neonatal deaths and 
stillbirths in home deliveries (including those not yet 
interviewed or accompanied). Online supplementary 
figure 1 provides a visual depiction of these patient 
subgroupings. Unaccompanied referrals occurred 
due to OCN unavailability or family’s preference for 
referral to non- public hospital.

Statistical analysis
Data were abstracted from the electronic record with 
the help of a computer programmer. We used Stata V.14 
(College Station, TX) to generate descriptive statistics 
and Minitab V.17 (State College, PA) to construct run 
and control charts.

Patient clinical and demographic characteristics were 
summarised using median and IQR for continuous 
variables and raw percentages for categorical variables. 
Maternal and neonatal death and stillbirth rates were 
compared between the women who received OCN 
accompaniment and the remaining TBA cohort using 
a χ2 test. Similarly, occurrence of referral, location and 
mode of delivery, as well as select clinical outcomes 
(uterine rupture and hypertensive disorders) were 
compared between all mothers with postpartum inter-
view and the subset of them who had an accompanied 
referral. Lastly, indications for referral were grouped 
in relevant clinical categories and reported as raw 
percentages.

To assess the impact of the intervention on improve-
ment outcomes, we used statistical process control 
(SPC) methods.27 In SPC the concept of a ‘special 
cause’—a pattern in data that is unlikely to be due 
to chance alone—parallels the concept of ‘statis-
tical significance’ in traditional statistical methods. 
We visualised process data through the construction 
of run charts, plotting monthly births, phone calls, 
and emergency and routine referral volume over the 
project. We used data from the 12 months preceding 
the intervention (TBAs using the smartphone applica-
tion but without OCN referral assistance) to construct 

the baseline. Subsequently, we constructed control 
charts to examine the proportion of births resulting in 
emergency or routine facility- level care. We also exam-
ined the proportion of referrals that were successful, 
average time to referral completion and average cost. 
To determine special cause, we constructed control 
limits for each control chart (equivalent to ‘critical 
region’ in a hypothesis test), and applied a conserva-
tive special cause rule, requiring that special cause be 
inferred only for data points lying outside the control 
limits.

To control for possible autocorrelation, we 
conducted a sensitivity analysis using interrupted time 
series analysis for the proportion of births resulting in 
facility- level care with the ITSA command in STATA.28 
Newey- West SE estimates were used, and the ACTEST 
command was used to ensure that the model accounted 
for the correct autocorrelation structure.29

ReSulTS
details of the intervention and evolution over time
The improvement intervention lasted from April 2017 
to March 2018. The QI team met every 2 weeks to 
review process outcomes and discuss clinical cases 
from the OCN referral pool. Major adjustments to 
OCN roles occurred during the project in response to 
bimonthly review of project outcomes. For example, 
transportation was initially coordinated by another 
team member—due to the time- sensitive nature of 
emergency referrals—but this task was transferred to 
OCNs in month 7 once they could efficiently perform 
other responsibilities. Similarly, prenatal surveys 
detected numerous women with severe depression. 
While depression was not initially included as a referral 
indication, this changed in month 8 when OCNs began 
facilitating referrals to a nearby psychologist for eval-
uation and treatment. A timeline of major adjustments 
is provided in figure 2.

Characteristics of the patient cohort
Given the difficult rural geography of the service 
area only 485 (57%) women in the TBA cohort were 
reached for prenatal interview. As such full demo-
graphic data and obstetric history were available for 
the 467 (55%) women who were reached and gave 
consent, including 196 women (71%) who received 
OCN services. Overall women were 27 years old 
(IQR 22–31) and had two prior deliveries (IQR 1–4) 
excluding nulliparous women (who comprised 43% of 
the overall cohort). Among non- nulliparous women, 
15.1% had a prior caesarean delivery, and 26% had 
received facility- level care in their most recent prior 
pregnancy, with 16% of deliveries attended by a skilled 
provider. In total, 15.8% had a pre- existing high- risk 
prenatal condition. The subgroup of 196 patients 
who received OCN accompaniment was similar to the 
larger TBA cohort: 27 years old (IQR 20–30.5) with 
an average two prior deliveries (IQR 1–4), excluding 
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Figure 3 Run charts depicting key process indicators for the obstetric care navigator improvement intervention. (A) Monthly observed birth volume. (B) 
Monthly volume of calls to the triage phone line from traditional birth attendants (TBA). (C) Monthly volume of emergency obstetric referrals initiated by 
TBAs. (D) Monthly volume of routine obstetric referrals initiated by TBAs. Indicators are plotted for the preintervention period (months 1–12, April 2016 
to March 2017) and the intervention period (months 13–24, April 2017 to March 2018). Dashed horizontal line represents the median for the entire 
observation period; arrows indicate the start of the obstetric care navigator (OCN) improvement intervention.

nulliparous women (49.5% of this subset). About one- 
third (32.8%) had received facility- level care in their 
most recent prior pregnancy. No statistical difference 
in demographics was found between the 467 patients 
and the subset of 196 who received OCN referral.

A run chart of monthly birth volume is shown in 
figure 3A. In the baseline period (April 2016 to March 
2017, months 1–12) the number of monthly births in 
the cohort increased steadily as new staff and partici-
pating midwives were on- boarded but stabilised during 
months 6–12, similar to other volume outcomes 
reported in the following section. The median birth 
volume during the intervention period (April 2017 to 
March 2018, months 13–24) was 71 births per month.

Referral volume and process outcomes
TBAs generated 529 calls to the triage phone line 
over the 12- month intervention (monthly median 47, 
IQR 33–53.5). A run chart of call volume is shown in 
figure 3B. In the preintervention period the median 
was 14 calls/month, increasing to 47 in the inter-
vention period. Over 12 months, the intervention 
completed 316 emergency and 214 routine referrals 
(figure 3C,D). Emergency referral volume increased 
from a monthly preintervention median of 13 to 27.5 
during the intervention, although this increase was 
most marked in the first few months of the interven-
tion and then declined (figure 3C). Routine referrals 
did not occur in the preintervention period, but rose 
to a monthly median of 16 during the intervention 

(figure 3D). In total, 276 women received OCN 
services during the intervention period (table 1).

In order to assess for shifts in the rate of facility- level 
care meeting special cause variation from the prein-
tervention to intervention period while controlling for 
month- to- month variation in births, we constructed 
control charts depicting the proportion of monthly 
births receiving facility- level care. Figure 4A shows 
the total proportion of all deliveries receiving facility- 
level care (through either emergency or routine mech-
anisms), demonstrating that special cause was obtained 
in month 14 and maintained throughout the inter-
vention. Similarly, figure 4B shows the control chart 
for proportion of emergency referrals alone, again 
demonstrating early special cause, although with a 
tendency to decrease over time as emergency referrals 
were replaced by routine referrals. The mean preinter-
vention proportion of deliveries receiving facility- level 
care was 24%±6%, increasing to 62%±20% in the 
intervention period. To investigate if increasing referral 
volume led to decreased referral success rate over time, 
we constructed control charts for the proportion of 
emergency (figure 4C) and routine (figure 4D) refer-
rals successfully completed. No special cause detected 
for a decrease in referral success rate.

We constructed X- bar (
−
X ) control charts to examine 

changes in mean time for emergency referrals and cost 
per referral. Baseline data from the preintervention 
period for cost and referral time were not available. The 
mean emergency referral time was 131±138 min, with 
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Table 1 Outcomes of completed pregnancies receiving obstetric care navigator (OCN) accompaniment during improvement intervention 
compared with those who did not receive services

Characteristic

OCN accompaniment No OCN accompaniment

P valuen Value (%) n Value (%)

Referral during pregnancy 276/276 100 73/504* 14.5 <0.001
  >1 referral† 77/276 27.9 – – –
  Emergency referral 231/276 83.7 – – –
Home delivery‡ 73/276 26.5 426/506 84.2 <0.001
Caesarean delivery‡ 97/276 32.6 30/506 6.0 <0.001
Stillbirth§ 4/276 1.5 0/571 0 0.007
Neonatal death§ 6/276 2.2 13/571 2.8 0.732
Maternal death§ 0/276 0 0/571 0 –
Uterine rupture‡ 1/276 0.4 0/506 0 0.175
Hypertensive disorders of pregnancy‡ 23/276 8.3 13/506 2.6 <0.001
Italics signify statistical signifiance at p <0.05.
*Data missing for two patients.
†Excludes nulliparous women.
‡These outcomes were collected in postnatal interviews which were conducted with 782 mothers in the traditional birth attendant (TBA) cohort, or 506 
of those who did not receive obstetric care navigator (OCN) support.
§These clinical outcomes represent the entire TBA cohort (n=847) as they were reported by TBAs on a deidentified basis and thus did not require 
postnatal interview or patient consent.

Figure 4 Proportion control charts depicting key process indicators for the obstetric care navigator improvement intervention. (A) Proportion of all 
monthly births with facility- level care through routine or emergency referral mechanisms. (B) Proportion of all monthly births with facility- level care through 
emergency referral mechanisms alone. (C) Proportion of emergency referrals that were successfully completed. Given the high success rate of emergency 
referrals, indicators were grouped bimonthly in order to obtain enough non- conforming units (unsuccessful referrals) to construct the control chart. (D) 
Proportion of monthly routine referrals that were successfully completed. In each chart, the upper (UCL) and lower control limits (LCL), and the baseline 
proportion (

−
P ) calculated from the preintervention period are shown, with the exception of (D), where no preintervention data were available and 

−
P  

is therefore calculated from the intervention period. Special cause is indicated by squares at the relevant time points. All indicators are plotted for the 
preintervention period (months 1–12, April 2016 to March 2017) and the intervention period (months 13–24, April 2017 to March 2018). Arrows indicate 
the start of the obstetric care navigator (OCN) improvement intervention.
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Figure 5 X- bar control chart depicting mean referral time for emergency referrals during the improvement intervention. The upper (UCL) and lower 
control limits (LCL), and the mean during the intervention period (

−
X ) are shown. An arrow indicates the start of the improvement intervention. The arrows 

indicate the start of the obstetric care navigator (OCN) improvement intervention.

no observed change over the intervention (figure 5). 
The mean cost of referrals was 212.8±170.6 Guate-
malan quetzales (approximately US$28), with special 
cause for higher cost in the first observation period 
and a subsequent decline in mean, as lower cost routine 
referrals became more frequent (online supplementary 
figure 2A). The mean cost of emergency and routine 
referrals was 304.8±137.9 quetzales (approximately 
US$40) and 111.4±143.8 quetzales (approximately 
US$15), respectively. There was no special cause vari-
ation in the mean cost of either emergency or routine 
referrals over the intervention period (online supple-
mentary figure 2B,C).

Sensitivity analysis
To control for possible autocorrelation in the data set, 
we used interrupted time series analysis to examine 
the proportion of births resulting in facility- level care 
(online supplementary figure 3). The total proportion 
of deliveries receiving facility care increased 13.8% 
(95% CI −7.3 to 35.0) in the first month of the inter-
vention, followed by a 3.5% monthly increase (95% CI 
0.8 to 6.2) throughout the intervention period.

Patient-level outcomes
Detailed pregnancy outcome data were available for 
92% of the TBA cohort who received a postnatal 
home visit and consented (798 approached, 782 gave 
consent). This included 276 accompanied mothers 
and 506 mothers who did not receive OCN services. 
Table 1 compares outcomes of accompanied and 
unaccompanied mothers. Higher rates of facility and 
caesarean delivery, stillbirth and hypertensive disor-
ders of pregnancy were observed in referred patients. 
No statistical difference was found among other vari-
ables.

The most common reasons for TBA- initiated emer-
gency referrals were the following: signs and symp-
toms of hypertensive disorders of pregnancy (19.6%), 
prolonged labour (13.2%), haemorrhage (10.8%), 
premature rupture of membranes (9.6%) and abdom-
inal pain (5.6%). The most common reasons for 

routine referrals were signs and symptoms of or 
history of hypertensive disorder (30%), signs of infec-
tion (most commonly urinary tract infection; 13.2%), 
depressive symptoms (12%), abdominal pain (7.2%) 
and prior caesarean section (4.8%).

To assess the ability of TBAs to accurately identify 
indications for referral, we calculated the inter- rater 
reliability of the top five indications for emergency 
referral with the final medical diagnosis. Overall 
agreement was 61%, and Krippendorff ’s alpha 
was 0.52, indicating moderate agreement. Agree-
ment was highest for abdominal pain (86%) and 
prolonged labour (88%), and lower for hypertension 
(55%), haemorrhage (52%) and premature rupture 
of membranes (33%). In most cases of disagreement, 
the final medical diagnosis still remained an important 
indication for referral. However, 6%, 26% and 17% 
of hypertension, haemorrhage and premature rupture 
of membrane referrals, respectively, were ultimately 
diagnosed as uncomplicated pregnancies.

diSCuSSion
Barriers to obstetric referral contribute to high rates 
of maternal morbidity and mortality worldwide, espe-
cially among poor, rural and indigenous women. Here 
we implemented an obstetric care navigation inter-
vention to improve collaboration between TBAs and 
health facilities in rural Guatemala. We found that 
implementation of OCN support correlated with an 
increase in the proportion of pregnancies receiving 
facility care (figure 4A,B), as compared with the 
preintervention period during which women received 
logistical support but not accompaniment (62% 
vs 24%). Much of this increase was through facili-
tating non- emergency referrals for pregnancies with 
high- risk features (figure 3D). Despite an increase 
in referral volume meeting special cause variation 
(median monthly referrals increased from 13 to 47) 
we did not detect any decline in referral success rate 
(figure 4C,D). The average duration of an emergency 
referral during the intervention was 131±138 min. 
Since time to referral completion was not collected 
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during the preintervention period, we could not eval-
uate for reductions in time delays. While stillbirths 
were higher among mothers in the OCN intervention 
(p=0.007), this may be due to misclassification of still-
births as neonatal deaths by TBAs. We were unable to 
draw conclusions on the impact of the OCN interven-
tion on maternal mortality given that none occurred in 
either the TBA cohort.

Overall these findings are promising, given the 
dearth of interventions which have shown a positive 
impact on facilitating access to obstetric care.8 9 14 30 For 
example, a recent Cochrane review of community- level 
interventions found that none of those tested to date 
significantly impacted maternal morbidities or rates of 
skilled delivery.9 In addition, Guatemala is a particu-
larly challenging environment for obstetric referrals. 
A recent study of the Global Network for Women 
and Children’s Health—conducted in the Democratic 
Republic of the Congo, Pakistan, Kenya, Zambia and 
Guatemala—tested community- based antenatal ultra-
sound screening as a strategy to improve pregnancy 
outcomes through detection and referral.31 Guatemala 
had the lowest rate of referral completion at 52%, 
compared with more than 90% in the African nations. 
The study concluded that unsuccessful referrals were 
driven by transportation hurdles, and by barriers 
within hospitals themselves. One unique feature of our 
OCN approach is that it impacts the entire continuum 
of obstetric care (figure 1), and therefore may help to 
overcome these complex, multilevel barriers.

While care navigation as a strategy for improving 
care in LMICs has been evaluated for other medical 
needs, such as cancer care, to our knowledge this 
is the first published experience using care naviga-
tors for obstetric care.32 A strength of the project’s 
improvement- based design is that it allows us to isolate 
the effect of accompaniment. To evaluate impact, we 
used baseline data on referrals from the same group 
of TBAs whose patients, in the year prior to this inter-
vention, were given financial and logistical assistance 
for transfer to public hospitals. The increase in rate of 
facility- level obstetric care we subsequently observed 
with the implementation of OCN accompaniment 
emphasises that there are multiple barriers to success-
fully accessing care in Guatemala beyond financial 
ones.

A common reason for obstetric care facilitated by 
OCNs was hypertensive disorders of pregnancy, repre-
senting 19.6% and 30% of emergency and routine 
referral indications, respectively. In addition, the rate 
of hypertensive disorders among OCN- accompanied 
women was 8.3% (table 1), compared with a rate of 
3.5% in the preintervention period that we previously 
reported.17 These findings represent circumstantial 
but important evidence that the OCN intervention 
may increase the detection and management of these 
conditions. According to a recent study by the Global 
Network for Women and Children’s Health in the same 

geographic area of Guatemala, hypertensive disor-
ders represented the strongest predictor of maternal 
mortality.33 Taken together, this means that OCNs 
have the potential to impact an important driver of 
maternal outcomes in Guatemala.

Another important quality concern of this inter-
vention is that it may unintentionally increase the 
proportion of individuals referred to facility care—
and increase the risk of caesarean delivery—when 
unnecessary or for erroneous indications. To evaluate 
this, we calculated Krippendorff ’s alpha for emer-
gency referrals, demonstrating moderate agreement 
(0.52). However, even in cases without agreement, the 
majority of final medical diagnoses supported the need 
for referral. Taken together, these results suggest that, 
on balance, the intervention appropriately triaged 
most individuals for necessary care.

Perceptions of the quality of and need for care 
are important drivers of patient demand for skilled 
delivery. Previous literature has shown that marginal-
ised women are most susceptible todisrespectful and 
abusive in childbirth facilities, which contributes to 
the high rate of home delivery.34 The rise in institu-
tional obstetric care rates we observed here suggests 
that OCNs effectively decreased fear of institutional 
obstetric care. We attempted to confirm this during 
our project by surveying patient satisfaction, but 
efforts were unsuccessful due to poor comprehension 
of the concept of satisfaction despite multiple rounds 
of survey revision. This barrier has been reported by 
others in field and calls attention to the need for more 
research to develop tools for measuring satisfaction 
and perceptions of quality, especially among rural and 
low- literacy populations.35 It also raises the important 
question of whether satisfaction is the best desired 
outcome measure, given that low baseline expecta-
tions of care may cause positive reporting of satisfac-
tion even when objective quality is low.36

It is important to highlight the limitations of our 
findings. First, because only half of the TBA cohort 
was reached prenatally, it is possible that systematic 
differences in unreached patients were not detected 
and, therefore, weakenis our conclusion that mothers 
who received OCN accompaniment are similar to 
the remaining TBA cohort according to basic demo-
graphics (such as age and parity). Similarly, pregnancy 
complications in the patients who did not receive 
OCN accompaniment were reported by patients 
and not corroborated by chart review. Second, as an 
improvement intervention, our study lacks a rigorous 
control, so we cannot rule out that the increase in 
facility- level obstetric care we attribute to OCNs 
was in fact influenced by other unaccounted factors, 
such as ongoing training of TBAs. Third, this pilot 
was conducted among a homogenous ethnic group 
in one health district which could limit generalisation 
to other regions of Guatemala and LMIC settings. 
Fourth, while we hypothesise that OCNs improved 
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patient experience, we did not directly measure patient 
satisfaction or the actual incidence of disrespectful 
or abusive facility care. These would be a valuable 
component of future efforts.

As the first ever pilot of OCNs as a solution to mend 
the obstetric continuum of care, there are many ques-
tions yet to be answered. At the time of publication, 
our OCN intervention continues to assist referrals 
for the same group of TBAs. We hope to conduct a 
randomised trial of the OCN model powered to detect 
differences in maternal and neonatal outcomes along-
side a rigorous assessment of patient satisfaction. If 
proven effective, as suggested by the improvement 
data presented here, the OCN model would offer a 
tremendous opportunity to test variants of programme 
design across different settings. For example, imple-
menting the intervention in diverse health districts 
would help understand how public hospital leadership 
impacts intervention success. Similarly, a larger study 
could compare delivery of OCN services through 
TBAs as reported here to their formal integration into 
Ministry of Health centres or hybrid designs with 
birthing homes. Replication of the model in other 
cultural contexts could help define what programme 
components are essential to facilitate adaptation and 
scale- up.
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