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ABSTRACT

Importance: Hospital closures and the increasing lack of maternity care
in rural areas is leading to greater distances traveled for obstetric care,
delivery and specialized obstetric care particularly in rural areas of the
United States.

Objectives: The aim of this study was to update management of in a
tertiary obstetric center and review the literature on antenatal
management of high-risk pregnancies on an outpatient versus and in-
patient basis.

Evidence Acquisition: Electronic databases (PubMed, OVID, and
EMBASE) were searched from 1990 — 9/20204 for English language
abstracts. Studies were selected which examined outpatient compared
with inpatient management of pregnancy at risk for adverse maternal
and/or perinatal outcomes.

Results: The evolution of our program from the first publication that
covered 9/2007 to 12/2012 is updated thru 12/20/23. Basic services,
admitting diagnosis, costs, maternal fetal outcomes, benefits and
drawbacks to patients and families and new developments are brought
up to date. Our literature review identified 282 abstracts of which 28
articles became the basis of this review. Pregnancy outcomes comparing
inpatient versus outpatient management include hypertension, preterm
premature rupture of the membranes, preterm labor, diabetes,

hyperemesis gravidarum, cost psychological impact, and satisfaction.

Conclusions: Our outpatient program has evolved since 2012 into a low
cost efficient monitoring program for our referred high risk pregnancies.
A review of outpatient/day care units demonstrates that they can safely

provide monitoring for high-risk pregnancies.
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Introduction

The management of pregnancies at risk for adverse
pregnancy outcomes referred to tertiary obstetric
centers from rural hospitals is problematic and
increasing. The distances that must be traveled by
patients for obstetric care also is increasing. A
recent report from Becker Hospital Review
revealed that 703 United States hospitals are at risk
for closure. In our state, 25 hospitals are at risk of
closure in the next 6-7 years and 13 are at
immediate risk of closure in the next 2-3 years'.
These closures will result in greater distances
traveled for obstetric care and delivery. A recent
report from the March of Dimes titled “Do you live
in a maternity care desert?” emphasizes the
increasing lack of maternity care in parts of the US
with over 35% of counties not having birth
hospitals, birth centers offering obstetric care, or
obstetric providers?.

High risk pregnancies referred for obstetric
management and/or delivery, if not delivered soon
after arrival but the reason for referral persists, may
need to be monitored and managed at a tertiary
center. Likewise, even low-risk patients who travel
long distances for obstetric care may have
obstetrical complications occurring during the
pregnancy that necessitate the patients be
managed either in the hospital or as an outpatient
near the hospital rather than traveling back and
forth over long distances to their homes. A study
found that overall, 8.7% of women were
hospitalized during their pregnancy. Of these,
5.7% were hospitalized and discharged while
pregnant, 0.8% experienced extended stays
before a live birth®. Women in both groups, if they
can be managed as outpatients near the referral
hospital can then be managed safely and cost
effectively  within a  structured  antenatal
management program“. Antenatal day care units
were introduced in the 1980s as an alternative to
inpatient care for women with pregnancy
complications such as mild and moderate
hypertension and preterm prelabor rupture of

membranes®. These units offer comprehensive care

with medical support staff on site and women
undergo the same testing as they would as an
inpatient with the thought to reduce overnight
hospital stays and costs. A Cochrane review
comparing these units and hospital admission for
women with pregnancy complications showed a
reduction in length of antenatal hospital stays for
women in the day care units with similar maternity
and perinatal outcomes and overall satisfaction in
quality of care; however, women preferred
antepartum units to hospital admissions®. Similarly,
the Maternal fetal medicine service at Albany
Medical Center Hospital lodged 41 selected
antepartum patients at Ronald McDonald House
(RMH) to avoid costs of hospitalization and provide
a more home like environment as an alternative to
inpatient care and found no adverse perinatal

outcomes and was a cost-effective alternative®.

The purpose of the review is to update our
program for the outpatient monitoring of high-risk
pregnancies in the state’s only tertiary obstetric
center. This study will also do a comprehensive
high-risk
pregnancies on an outpatient basis versus in-

review on the management of

patient monitoring of at-risk pregnancies.

A literature search was undertaken by our
university librarian using the search engines
Medline, OVID, and EMBASE. Search terms used
included “Antenatal management (Mother’s house
and Ronald McDonald house)” OR Antenatal care”
OR Obstetric” OR “Day care” OR "antenatal
hospitalization” OR “ residence” OR “residential
facilities” AND  “Pregnancy, High Risk” OR
“Eclampsia” OR  “Labor, premature” OR
“Childbirth” OR “Management of labor” OR
Pregnancy complications” OR Fetal abnormalities”
OR “Congenital hereditary, and Neonatal Diseases
and Abnormalities” OR “Polyhydramnios” OR
Oligohydramnios” OR “Abruptio Placenta”. The
years searched were 1990 - 9/2024. The only
limitation was that the articles had to be in English.
There were 282 articles identified. Two of the
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authors (JCK, EFM) reviewed the abstracts for
relevance to monitoring high risk patients on an
outpatient basis or in the hospital. Full articles of
the identified relevant abstracts were read.

Inclusion criteria for this review included articles

Figure 1:

Records identified from

literature review
N=282

that discussed high risk pregnancies and compared
outpatient versus inpatient management. The
references of the selected articles were reviewed
for additional applicable articles. There were 28

articles selected as the basis for this review. (Figure 1)

Records not relevant,
duplicates excluded
N=256

Relevant records identified
N=26

Added from references,
additional search

N=2

Articles included in review
N=28

We first reported on the first four years of our
program, September 2007 through December
2012, in 2015% This program continues and has
evolved since our publication in December of
2015, and we now report that progression.

Several hotels have been used for our CAMP
services. These hotels agree to provide 24-hour

transportation to the University Hospital and to

weekly or bi-weekly visits to our maternal fetal
medicine (MFM) clinics. All patients receive their
care through our MFM clinic while a patient is at
CAMP. All the hotels we have used are within 3 km
of the University hospital and clinics. There is daily
contact with one of our outreach nurses to monitor
the patient’s progress and for any concerns of the
patient. The patients are also given a nurse contact
number that they can call 24 hours a day. In the
beginning patients could only have one adult stay
with her in CAMP. This has now been modified to
allow the patient’s children to visit but there must
always be another adult to care for the children if
the patient must urgently go to the hospital.

© 2024 European Society of Medicine 3



The admitting diagnoses in the original study were
preterm labor, fetal anomalies, maternal cardiac
disease, autoimmune disorders, genetic conditions,
preterm premature rupture of the membranes, fetal
growth restriction, monochorionic monamniotic twin
pregnancy and oligohydramnios. Since the original
study, additional admitting diagnoses include twin
and triplet pregnancies, gestational hypertension
with  superimposed preeclampsia, rule out
preeclampsia, and placental abnormalities. The
number of women who are admitted with
pregnancies that have fetal anomalies has
increased considerably. The State’s children’s
hospital is not located on the same campus as the
University Hospital but is only a few miles away and
both hospitals are linked by a specialized neonatal
transportation system. The children’s hospital does
not do deliveries and those pregnancies with
anomalies or those who will need immediate care
in a specialized children’s hospital are delivered at
the  University

hospital and  subsequently

transferred to the children’s hospital.

Many of these pregnancies with anomalies may
need immediate surgery or specialized care after
delivery that cannot be offered at smaller hospitals.
To ensure that these deliveries occur in the University
hospital when the patient may live many hours
away, these patients are housed in CAMP during
their final days or weeks of their pregnancies.

The average daily cost at CAMP from 2007 through
December of 2012 was $92 per day (cost of the
hotel and 3 meals), which has changed minimally
since 2012. The cost in September 2024 was a
hotel cost of $71 per day and the cost of the meals
was $25 per day. If the patient is diabetic, the cost
increases to $30 per day. There is also a delivery
fee of $25 per day no matter how many meals are
delivered. All costs for CAMP are paid by the
University, and there are no costs to the patient for
meals and lodging. The in-hospital cost in our

original study averaged $1782 per day. The

current cost estimates for inpatient hospital care at
our hospital range from $ 3537.33 to $5157.72 per
day. If we calculate the cost of CAMP versus
inpatient management the differences are
substantial. Since December of 2012, there were
1023 women housed in CAMP for an average of
34.5 days (about 1 month 8 days). The comparison
of cost between CAMP is for the housing and meals
for 35,293.5 days. The CAMP cost calculated with
the $5 diabetes surcharge included for all women
but without the $25 charge for delivery of the
meals is $3,529,300. A calculation charge of 35,293
in hospital patient days using the lowest hospital
cost would be $124,831,341, a difference in

savings of over $121,000,000.

In the initial CAMP assessment of 426 pregnant
women housed in CAMP there were no adverse
maternal or perinatal outcomes and no intrauterine
fetal demises. In our follow up evaluation of an
additional 1023 pregnant women, we have had no
adverse maternal or perinatal outcome, no
intrauterine fetal demises, and no events requiring
emergency transport back to the hospital.

For those patients whose pregnancy is
complicated by diabetes and/or hypertension, they
receive additional training and information about
their disease process as they are counseled daily.
This reinforces positive steps toward better control
and with less stress compared to that in the
hospital setting. The patients have extremely easy
and quick access to transportation to and from the
hospital and to their clinic appointments, which
provides decreased overall travel time and

expenses for food and lodging.

The primary drawback occurs if the patient has
other children who cannot stay with their mother.
Other children may visit but there must always be

another adult present who can take care of the
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children if the mother must go to the hospital at a
moment’s notice. Additionally, the mother is not
there for household management and/or help with
their children’s activities, cannot work {(unless she
can work remotely) and is not near her family and
support groups which could cause sleep issues or
stress.

Remote patient monitoring (RPM) is well-suited for
a CAMP based program. With several devices
available including remote blood pressure, glucose
and NST (non-stress test) monitoring, it is possible
to provide continuous monitoring and care in a
location outside of the hospital setting. The data

from most of the RPM devices are aggregated in a
single portal and is accessible in the electronic
health record, which is EPIC in our case. This
provides seamless monitoring of the patient by the
clinical staff or the call center where alarms and
alerts are received if there are any adverse
conditions. We believe this model, backed up by
our 24/7 nurse call center, would help improve
patient safety and satisfaction. We have
implemented a small pilot in CAMP and are

working on optimizing this approach.

In our last survey of satisfaction with CAMP in July
2023, all 109 surveys gave the program a 100%
satisfaction score. (Table 1)

Table 1: CAMP Services (Continuing Antenatal Management Program)

Basic services

Hotel room, 24-hour transportation, meals, daily nurse
contact, 24-hour nurse call center.

Admitting diagnosis

Preterm labor, fetal anomalies, maternal cardiac disease,
PPROM, fetal growth restriction, twins, triplets, GHTN,
rule out preeclampsia, placental abnormalities (placenta

previa, placenta accreta, vasa previa)

Costs Outpatient - $100/day, Inpatient - $3537/day

Outcomes

No adverse maternal or perinatal outcomes

Satisfaction

100% satisfied

PPROM = preterm premature rupture of membranes, GTHN = gestational hypertension

High risk antepartum care is critical yet costly.
Antenatal day care units are an alternative to inpatient
management without compromising maternal or
fetal well-being. Some facilities have adopted this
concept to reduce overall health care costs but
should be considered at other tertiary care systems.
Implementation of this concept can help contribute

towards solving the maternity desert issue.

These antenatal daycare facilities are not limited to
the United States. Countries that have a high
maternal mortality rate have implemented this
concept through maternity waiting homes as a
strategy to decrease maternal mortality. Important

causes of perinatal deaths in developing countries

include obstructed labor, prematurity, and

antepartum hemorrhage. Additionally, many
barriers exist in countries such as Cuba, Haiti,
Zambia, and Zimbabwe in accessing care. The
World Health Organization (WHO) considers
maternity waiting homes (MWH) as an essential
element of maternity care. These homes have been
suggested in rural areas where women live far from
a health facility and transport is poor and often
impossible when complications of labor occur. The
implementation of a maternity waiting home in
Zambia showed that in more high-risk pregnancies,
the outcome was not worse compared to the non-

waiter group and perinatal mortality was similar in
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both groups’. A study based in Milot, Haiti has
shown that the discrepancy between prenatal care
use (94%) and hospital delivery (54%) is driven by
financial concerns and inability to get to the
hospital in a timely manner®. Women in Haiti were
supportive of maternity waiting home use for future
high-risk pregnancies. Cuba has instituted 327
community based maternity home networks in
collaboration with UNICEF. These programs are
home like environments where selected, high-risk
women are admitted to these units where a
multidisciplinary ~ team  exists to  provide
comprehensive health care. These programs
facilitate access to care and have been found to be
cost effective and, more importantly, contribute to
significantly reducing maternal mortality and infant
mortality while improving overall outcomes such as
incidence of low-birth-weight newborns®. In
Zimbabwe, a significant 50% reduction in the risk
of perinatal death of women who stayed in maternity
waiting homes was seen compared to women who
came from home during labor. However, this study
showed that for the maternity waiting home to be
effective, there must be an effective screening and
referral system in place. Additionally, mothers must

be willing to deliver in a hospital™.

This model of an antenatal day care unit has proven
to be a cost-effective method in carefully selected
patients. For example, the Mother's House was
implemented by Memorial Health University Medical
Center. Over a 3-year period, the estimated total
cost for continued inpatient management of all
patients who stayed at the Mother's House was
$2.3 million, while the total cost of usage of the
Mother's House was calculated at $176,000 resulting

in a total three-year cost savings of $2.1 million™.

PLACENTA PREVIA AND PRETERM LABOR

Other studies have specifically examined the cost
of outpatient treatment for specific conditions,
such as placenta previa. Droste and his colleagues
conducted a retrospective cost-benefit analysis in
a community hospital setting that compared
outpatient expectant management with primary

hospitalization in the management of second- and

third-trimester complete placenta previa. They
found that patients in the outpatient treatment
group had significantly more separate admissions
(p <0.01), whereas inpatients remained hospitalized
longer overall (p < 0.01) with proportionally
increased hospital cost. The reduction in overall
hospital cost for mother-infant pairs in the
outpatient group was statistically significant (p <
0.05). This resulted in an average 39.9% reduction
of hospital cost for mother-infant pairs, for a cost
savings of over $7500 per pregnancy'?.

Other studies specifically examining placenta
previa, such as the randomized control trial
conducted by Wing et al., found that there was no
significant difference in the maternal or neonatal
outcome of patients who had placenta previa with
bleeding between 24- and 36-weeks’ gestation
whether treated as inpatients or outpatients'.

Outpatient management of preterm labor has also
been examined. Ambrose and his colleagues
compared pregnancy and economic outcomes of
inpatient versus outpatient management of women
with stabilized preterm labor treated with low-dose
continuous subcutaneous terbutaline (SQT). They
found that SQT usage in the home for patients at risk
for premature delivery offered an advantage when
compared to prolonged hospitalization for tocolytic
therapy. They found that SQT usage in the home
increased gestational age at delivery and led to fewer
low birth weight infants, so there were significantly
lower costs associated with the care of these women

compared to those managed in the hospital™.

HYPERTENSIVE DISORDERS OF PREGNANCY

A Dutch study evaluated hospital care versus
telemonitoring in high-risk pregnancies at 6 Dutch
perinatal centers including 2 University hospitals.
The aim of this study was to compare, in a
multicenter non-inferiority randomized controlled
trial, monitoring of high-risk pregnancies in the
hospital versus on outpatient basis. Outpatient
assessments would include using a validated
automated BP measuring device and a portable

cardiotocography (CTG) system. The non-inferiority
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trial showed that outpatient monitoring might be

as safe as a hospital admission'.

The most recent Cochrane Systematic Review
compared antenatal day care units with hospital
admissions for women with high blood pressure
and those with preterm pre-labor rupture of the
membranes. Only 3 trials with 504 participants
were identified that met the review criteria. The
review found that women receiving daycare had to
make more visits to the hospital but were less likely
to stay in the hospital overnight. Overall maternal
and neonatal outcomes were similar among groups
suggesting no major differences in clinical
outcomes between groups. Evidence about the
cost was mixed. Although the hospital stay length
was reduced in the group in the daycare units, this
did not translate into reduced healthcare costs'®.

Similar findings have been reported in patients
with pregnancy-related hypertensive disorders.
Twaddle compared the efficiency of management
of hypertension in pregnancy between a daycare
model and traditional inpatient management. They
found no difference between groups for gestation
at delivery, mode of delivery, birthweight, Apgar
scores, and admission to the special care baby unit".

Giannubilo et al, found that patients with
gestational hypertension that were managed in
ambulatory day centers had higher gestational age
at delivery (38 = 1.7 vs 35.5 £ 2.3 weeks; p <
0.001), higher birth weight (3251 = 389 vs 2271 +
759.1 g; p < 0.001), longer time to delivery (62.0 +
4.8 vs 31.3 = 5.4 days; p < 0.001), and lower NICU
admission (21.3% vs 0%; p < 0.001) than patients
with the same medical conditions that were

managed inpatient'®.

Outcomes were noted to be similar for patients
with mild preeclampsia who were managed
outpatient compared to those with inpatient
management for gestational age at delivery (37 +
1.2 vs 34.4 = 1.7 weeks), birth weight (3168 = 363
vs 2196 + 685.17 g), time to delivery (55.4 + 6.9 vs
35.3 = 4.5 days), and lower NICU admission (15.6%
vs 35.5%)"°.

Another consideration in assessing the benefit of
outpatient centers in the cost in comparison to
traditional inpatient management for antenatal
care. A study by Barton et al compared the
differences in cost for patients with a diagnosis of
pregnancy-related hypertension managed as an
outpatient compared to those managed inpatient.
Of those included in the study, 14.3% of patients
had progression to severe preeclampsia and 24.8%
required eventual antenatal hospital admission.
When comparing patients with similar clinical
status, inpatient antepartum charges averaged
$10,327 vs. $5,439 for patients in the antenatal

outpatient program'’.

Similarly, an Australian retrospective analysis was
conducted to compare outcomes and cost-effects
between patients with hypertension that received
surveillance and assessment in a day stay facility
and those who had inpatient stay. Since the
development of the outpatient facility, Pregnancy
Day Care Centre, the authors found a reduction in
the number of antenatal ward admissions. They
also noted reduced total cost in the outpatient
group with the average cost being $684.85 less
than inpatient antenatal admission. A survey
reported that the majority of patients in the
outpatient group preferred short day care as it was
less disruptive to their personal lives than inpatient
stay?’. This supports the idea that outpatient
centers can provide not only monetary relief but
also less disruption of patients’ personal lives.

DIABETES

Hyperglycemia has also been studied in an
inpatient versus outpatient setting. Cavassini et al.,
examined the cost-benefit relationship and social
profitability ratio of hospitalization compared with
outpatient management for pregnant women with
pregestational and gestational diabetes or mild
hyperglycemia. Treatment success was assessed
based on the following maternal and perinatal
parameters: mean glycemia < 120 mg/dl, vaginal
delivery, gestational age at birth = 37 weeks,
weight adequate for gestational age (AGA),
ponderal index < 2.5, infant rooming-in, no

© 2024 European Society of Medicine 7



maternal mortality and no perinatal mortality. The
mean maternal glycemia, cesarean delivery rate
and ponderal index in infants born to mothers with
diabetes or hyperglycemia were higher among

inpatients than among outpatients.

The analyses on both the inpatient and the
outpatient care provided to pregnant women with
diabetes or mild hyperglycemia revealed that the
benefits in monetary units were greater than the
investment costs. The cost-benefit analysis
indicated that managing diabetic pregnant women
on an outpatient basis was economically more
advantageous than hospitalization and should be

encouraged?'.

HYPEREMESIS GRAVIDARUM

Day management of nausea and vomiting was
introduced at a London hospital in 2003. This small
prospective study discharged all patients within 24
hours with no readmissions. The satisfaction rate
was 88% on a satisfaction survey. The authors
suggested that day management was feasible and
should be encouraged®. A randomized controlled
trial compared day care compared with inpatient
care for treatment of nausea and vomiting of
pregnancy. In the day care arm compared to the
inpatient arm, the time of resolution of the nausea
and vomiting was significantly shorter (p < 0.001),
the total number of inpatient admissions was less
(p < 0.001) and there was no difference in the
women's satisfaction of their treatment (p = 0.7)%.
A third trial was a cost effectiveness study of day
care compared with inpatient management of
nausea and vomiting in Ireland and determined
that day care was 70% more cost effective than

inpatient management®.

PSYCHOSOCIAL IMPACT

Overall, the overwhelming view of daycare is
positive. A study carried out at Glasgow Royal
Maternity Hospital examined women's perceptions
of the care they received for hypertension during
pregnancy at a daycare unit. The report indicated
that none of the women would rather be
hospitalized with the majority (57%) stating that

they were prepared to attend day care five times a
week to avoid admission. Woman expressed an
emphasis on reassurance and monitoring as a main
benefit in coming to day care'. Similarly, a study
investigating perceptions of bed rest by women
with  high-risk pregnancies showed that a
predominant concern among hospitalized women
was separation from home and family, in addition
to lack of privacy, negative experiences with
roommates, negative emotional experiences like
depression and loneliness, and difficulties with
partner relationships. Although women at home
enjoyed being able to spend more time with their
children, they also expressed the frustration in
letting other caregivers take over home
responsibilities, role reversals, and temptation to
do more than recommended by their doctor.
Although inpatient versus outpatient treatment has
disadvantages and advantages, bed rest in the
hospital appeared to be associated with more
sources of stress®.

Turnbull et al., examined the psychosocial outcomes
of antenatal day care for three medical complications
of pregnancy including non-proteinuric hypertension,
proteinuric hypertension, and preterm premature
rupture of membranes (PPROM), where the trial
participants were randomly assigned in a ratio of
two to one between day care and antenatal ward.
In relation to safety, it found no significant
differences in maternal or perinatal outcomes. The
cost of an episode of care and cost per day
appeared similar across the two groups, which
provided evidence that day care was at least as
cost effective and more so than standard care,
given that all the outcomes were similar or favored
the day-care group. Overall, it concluded that day
care can reduce antenatal and overall stay without

sacrificing reassurance or increasing stress®. (Table 2)
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Table 2: Review of Pregnancy Outcomes Evaluated: Outpatient vs. In patient

Outcomes

Reference number of studies

Hypertension

#5, #15, #16, #17, #18, #19, #20

PPROM #5
Placenta previa #13
Preterm labor #14
Diabetes #21
Hyperemesis gravidarum #22, #23

Cost

#4, #1171, # 12, #24

Psychological impact

#17, #25, #26

Satisfaction

#4

PPROM = preterm premature rupture of membranes

Conclusion

In summary, day care units provide access to
intensive monitoring for high risk, obstetric
patients. Multiple studies have shown this concept
of antenatal day care units to be a safe and
effective alternative. These units can be a safety net
facility for community-based services; however,
these units require senior obstetrical supervision
and review.?” Similarly, maternity waiting homes
seen in developing countries are appropriate in
certain settings, but it does require a high degree
of coordination between peripheral prenatal care
services and second and third level health care
facilities.?”® The impact of this outpatient antenatal
care model is reflected in better maternal and
neonatal outcomes, lower costs, and overall better
patient satisfaction in the current literature when
comparing it to traditional inpatient management.
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