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Structured abstract
Introduction: We aimed to assess the association between atxteanial
status and the cost of stay for a single uncomiglitaaginal delivery.
Currently, few data have been reported.
Material and methods: We conducted an observational study with data
retrieved from the medical and administrative dasas of a university hospital
in North-West France. We included all patients dtkdiin 2014 and classified
in either Diagnosis-Related Group (DRG) « Singleamplicated vaginal
deliveries in a primiparous patient » or DRG « $&ngncomplicated vaginal
deliveries in a multiparous patient ». Criteriaidigfg poor social status were: a
specific healthcare benefit in relation to low ineor for foreign
undocumented patients, and/or a consultation wibcaal worker during the
hospital stay except if no social problem was disgnl. We compared the cost
of stay between patients with poor social statusgatients with good social
status using a multivariate median regressionifs&ion parity, and adjusted
for age, gestational age and neonatal hospitadizati
Results: Among 686 primiparous patients, 21% had poor s@té&ls, which
was associated with an increase in the medianoéasay (+€475; 95% Cl
[+334 to +616]), mostly explained by a 1-day inee& the median length of
stay.
Among 899 multiparous patients, 29% had poor s@tétls, which was not
associated with the cost of stay.
Discussion:Social status had an impact on the cost of vagielaeries in
primiparous patients. Our findings suggest a needdefine the DRG

classification according to patients' social status



Keywords: Obstetrics; Health care costs; Length of staggbbsis-related

groups; Payment system design; Social inequality.
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AME: a specific healthcare benefit for foreign undmented patients; CMUc:
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Introduction

Social determinants not only affect people’s heflthbut also increase
hospital costs and length of stay (LOS) especiallyatients with poor social
status [2—7]. The usual assumption in these surgeyst the increase in the
LOS is explained by the extra time required to nsuitable place to
discharge patients [5].

As in other member countries of the OrganisatioB@inomic Cooperation
and Development (OECD), hospitals in France ardddrby a prospective
payment system using a Diagnosis-Related Group (DiRSsification [8].
The goal of a DRG prospective payment model isipitals to achieve
efficient functioning by defining a price for eabiRG equal to the average
cost in all other hospitals nation-wide [9]. Ingtmodel, the poor social status
of a patient may result in an increase in hospibats independently of the
DRG and ultimately to a loss of revenue. Accordmgome sparse and rather
old studies, there is a 9 to 12% prevalence oep#diwith poor social status
(described as “precarious patients”) among inp&tienFrance [3,4,7].
Accordingly, there might be an interest to redetime DRG system especially
for hospitals which provide care to patients widopsocial status.

In 2014, there were 252,477 and 174,055 singlemptioated vaginal
deliveries in multiparous patients (DRG 14Z14A) gmiahiparous patients
(DRG 14Z13A) respectively, in public and privatenAarofit hospitals in
France [10]. These two DRGs represent the secoshd¢hanthird most common
admissions to hospital in France, excluding dayhakzations [10]. In a

recent French study based on the PreCARE cohortthi&o et al. [11]



estimated that 18.2 % of women with singleton peegies delivered after 21
completed weeks of gestation, had at least onev@ijon criteria (among:
social isolation, poor or insecure housing condgicnon work-related
household income and no permanent health careaimnsey and 7.5% had three
of four criteria. Previous published studies sugggpoor social status could
have an impact on the risk of adverse maternapanidatal outcomeld 1-13]
However, the effect of the poor social status paaent on the cost of delivery
remains unclear. Two American and one Australiadysfound that low
education level, or low socioeconomic status, vea®eiated with shorter stay
[14-16]. These contrasting results may be duefterdnces in the
organization of healthcare systems including tlek & universal healthcare
cover in the United States or health insurancedbas not cover all hospitals
in Australia [17]. In these countries, the purchakeostly private insurance is
necessary for full reimbursement of hospital stgg].[ Other studies found no
association between social status, hospital cost4. @S [3,18,19]. Only
Coevoet et al. [20] found an association betweamptoyment rate (assessed
at an area-based level) and increased LOS. Howayeeferential insurance
scheme, i.e. a specific healthcare benefit foriprendocumented patients
(AME) or a specific healthcare benefit in relatiora low income (CMUc),
was not associated with the LOS [20]. Analysesqraréd in these studies
were not stratified on parity, although we can assthat the effect of social
status on hospital costs may vary according tayatatus. The aim of our
study was to analyze the association between atiamp’'s poor social status
and the cost of single uncomplicated vaginal dekgein a tertiary care

university hospital in France, using stratified lgeas on parity status.



Material and methods

Design

We conducted a single center observational studylada were retrieved from
the medical, administrative and social databasesiotiniversity hospital in
the North-West of France.

This study has been approved by Rouen Universigpkial's institutional

review board.

Subjects and data collected

All patients admitted to our university hospitald@14 and classified in either
DRG 14Z13A « Single uncomplicated vaginal deliveiie a primiparous
patient » or DRG 14Z14A « Single uncomplicated magdeliveries in a
multiparous patient » were identified through tlespital medical and
administrative databases and included in the ptesedy. In France,
primiparous and multiparous patients admitted feingle uncomplicated
vaginal premature delivery between 32 and 37 weEksenorrhea (WA) are
classified in another DRG. Thus, no patient inctugreour study, had a
delivery before 37 WA.

The following data were collected: age, gestati@ua, neonatal
hospitalization and preferential insurance scheraea specific healthcare
benefit for foreign undocumented patients (AMEp@pecific healthcare

benefit in relation to a low income (CMUc).



The first time a patient presents to our universigpital, he/she is given a
unique patient identification number. All subsequsays and consultations of
the same patient, within our university hospitah ®@e linked using this unique
patient identification number. Data regarding astdtation with a social
worker during the hospital stay were collected tigtothe Social Services
database. This documents the date and reason tmnaultations with a social
worker at our university hospital, as well as timgue patient identification
number. Each consultation with a social workerloatinked to a hospital stay
via the date of the consultation and the unique piitkmtification number.
Poor social status was defined as satisfying at leae criterion among:
receiving AME, CMUc benefits, a consultation witls@cial worker during the

hospital stay except if no social problem was daesgal.

Cost of stay

Length of stay (LOS) was calculated for all adnossi Costs were estimated
from a hospital perspective. We considered daibe#je costs, i.e. the costs
attributable to a day of hospitalization in a spedepartment. Daily-specific
costs included mean cost of daily staff, mean ocbptescribed drugs and
devices, mean cost of hospital bed, food and layraahd financial mean costs.
We also considered inpatient-specific costs, he.medical and technical costs
attributable to each specific hospital admissiapatient-specific costs
included cost of laboratory tests, medical imade®js and surgery.

The cost of stay for a given admission was equ#ieésum of daily-specific

costs multiplied by the patient’s LOS, plus inpatispecific costs attributed to



that admission. The cost of newborn hospitalizainoa neonatal facility was

not included in the cost of the mother’s stay.

Statistical analysis

Statistical analysis was performed separatelyemptiimiparous patients’ group
and the multiparous patients’ group (correspondnivo different DRGS).
Patients’ age was categorized according to a pus\study [17]: < 25 years,
25 — 34 years arnd 35 years. Patients’ gestational age was categbrize
according to the usual thresholds defining prenigtand term delivery: 37 —
41 WA and> 41 WA. Neonatal hospitalization was considered bsary
variable (yes/no) and the type of neonatal facdsythree categories
(continuous care unit, intensive care unit, regaon care unit).

In each group, patients were compared accorditigeio social status using the
Wilcoxon test for quantitative variables and thshér exact test for categorical
variables. The 95% confidence intervals of mediaese based on a method
that is distribution-free, previously describedHighn and Meeker [21]. Then,
the impact of the patient’s poor social status @8l and on the cost of stay,
was analyzed using a multivariate median regresgien the presence of
outliers, as recommended by Lee et al. [22]. Theassion was adjusted for
age, gestational age, neonatal hospitalizationsantl status. The 95%
confidence intervals of coefficients were calculldby resampling according to
the MCMB (Markov Chain Marginal Bootstrap) meth@3]. All analyses

were performed with SAS (version 9.3, SAS Instit@ary, NC).



Patient involvement

No patients were involved in setting the reseatadstion or the outcome
measures, nor were they involved in developinggfandesign or
implementation of the study. No patients were askeatlvise on interpretation
or writing up of results. There are no plans tsedminate the results of the

research to study participants or the relevanepatommunity.

Results

Patients’ characteristics are displayed in tablasd 2. In total, 1,585
inpatients comprising 686 primiparous women and i@8@tiparous women
were included. There were no missing data. Amongiparous and
multiparous patients respectively, 21% (141/68&) 29% (263/899) had poor
social status (tables 1 and 2).

In the group of primiparous patients, 5% (31/686hewborns were
hospitalized, including 68% (21/31) in a continugase unit, 26% (8/31) in an
intensive care unit and 6% (2/31) in a resuscitatiare unit.

In the group of multiparous patients, 6% (50/89N@wvborns were
hospitalized, including 54% (27/50) in a continugase unit, 28% (14/50) in
an intensive care unit and 18% (9/50) in a resaigit care unit.

The results of univariate comparison accordingoimad status are displayed in
table 2. Primiparous patients with poor sociaustdnad a longer median LOS
than primiparous patients with good social statakl¢ 2), associated with an
increase in the cost of stay (table 2, figure hjsTesult was confirmed after

adjustment for age, gestational age and neonasaitatization. A 1-day



increase in the median length of stay was assakcwith a €475 increase in the
median cost of stay (table 3). Conversely, for ipatbus patients, no
association was found between the patient’s sstaéilis and hospital costs
(table 4).

Also, there was a significant increase in the medi@st of stay among
primiparous patients who delivered after 41 wedlanwenorrhea (+ €475),
compared to patients who delivered between 37 andetks of amenorrhea
(table 3).

Finally, there was a significant increase in theliae cost of stay among
primiparous (+ €1038) and multiparous (+€1073)gds whose newborn was

hospitalized (tables 3 and 4).

Discussion

Statement of principal findings
Our findings show a 1-day increase in the medias L&hd a corresponding
increase in the median cost of stay for primipaneaisents with poor social
status, admitted for a single uncomplicated vagiledivery, independent of
age, gestational age and neonatal hospitalizafiendid not observe this effect
in multiparous patients.

Strengths and weaknesses
Our study has several strengths. Of note, we paddran easily reproducible
study based on medical and administrative databasasddition, our study

was exhaustive on all admitted inpatients. Thereewe missing data.
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In France, DRG are especially defined accordingpirific comorbidities
and/or complications. Stratification based on DRIGw&ed us to avoid some
confounders, such as the comorbidities and/or ciocatpins considered in the
DRG classification. However, since we did not cdnswedical records, it is
possible that there are still confounders relabecbmorbidities and/or
complications not considered in the DRG classiiorat

Otherwise the average LOS of single uncomplicated vaginiVeiees is
stable, especially since 2010 [10,24] and standeddin France [25] and
finally, cost distribution is particularly homogers[26]. In March, 2014, the
French National Authority for Health (HAS) definadstandard LOS between
72 and 96 hours [25]. The typology of the admissiosed in our survey
therefore lowers the risk of confounders when camgapatients with poor
social status and those with good social status.

One weakness of our study might be the methoddicutating the cost of
stay, which might have led to an information biasch bias is inherent to the
hospital information system, especially concerrdogt allocation to the
different functional units within the hospital ca@sicounting system.
Nevertheless, this potential bias concerns alepédiregardless of social status,
S0 it cannot explain our results.

Second, our survey was performed in a large tgrtare hospital where costs
could be different to those in smaller hospitalpvate-for-profit hospitals.
However, our costs were similar to those calculatete French National

Common Survey of Costs conducted in 2013 [27].
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Third, there might have been patients in a diftisaicial situation who did not
benefit from a preferential insurance scheme @rsuwltation with a social
worker.

Strengths and weaknesses in comparison with otbdies
Previous studies reported inconsistent resultsdeggthe effect of social
status on LOS in maternity patients. We suggesttkiege results might be
explained by the absence of stratified analysgsamity status. However, our
study, with an analysis stratified on parity statosind a relation between
social status and LOS for delivery. The heteroggredimethods used in
previous studies for identifying inpatients withgpsocial status may have had
an effect on the inconsistency of their resultse @efinition of poor social
status that we used, had the advantage of includiagategories of patients:
patients already identified by the French sociatgution system as living in
poor social conditions and patients not yet idedifor slightly above the
eligibility threshold for benefits but requiringgafassistance of a social worker.
This definition offers another advantage in thas mot affected by the
reporting bias that may arise in questionnaire eysv

Meaning of the study, unanswered questions andegfuésearch
We analyzed two DRGs including single uncomplicataginal deliveries
which are very common admissions [10]. Our findisgpport the fact that
primiparous patients with poor social status hadday increase in median
LOS. This result may be explained by the fact Hupitals could be the main
care providers for this population of patients wathor social status who often
lack social support in the community, as suggekieldangovi et al. [28] and

cited by McCarthy [29]. We suggest that this rebeltaken into account by
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policymakers to adapt the prospective payment systspecially by
redefining DRG classification.

Our study design does not allow us to explain ifferénce we found between
primiparous and multiparous patients especiallgesihis the first time to our
knowledge that such a difference has been repoktégpothesis may
nevertheless be suggested. The birth of a childesaas a turning point in the
lives of primiparous patients. For primiparous @ats with poor social status,
social workers and caregivers may need extra tinogganize the patient’s
discharge to allow them to look after their chibdeidequate conditions. This
may be less necessary in multiparous patients.

As expected, there was a significant increaseamibdian cost of stay among
patients whose newborn was hospitalized. This résgbnsistent with
previously published studies suggesting an assogiaetween neonatal
outcomes and the LOS after delivery [17,30].

Our study provides useful information regardingpitas funding targeted to
the care of patients with poor social status. Quulyssuggests a probable
interest in redefining the Diagnosis-Related Grolgssification to include
single uncomplicated vaginal deliveries in primias patients with poor
social status. Flexible funding adapted to inpasiesocial conditions seems
necessary for hospitals to provide proper supputtespecially to extend
length of stay when required for the health and-eing of mother and child.
Further studies are needed for a clearer defingigratients’ social status to
improve cost allocation for single uncomplicatedinal deliveries in

hospitals.
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Table 1 Number of stays according to poor social statiisr@ in primiparous and

multiparous patients.

Primiparous Multiparous
Social status
patients (n=686) patients (n=899)

Non poor social status 545 (79) 636 (71)
Consultation with a social worker only 28 (4) 24 (3)
CMUc + Consultation with a social worker 6 (1) 15 (2)
CMUc only 88 (13) 210 (23)
AME + Consultation with a social worker 3(0) 4 (0)
AME only 16 (2) 10 (1)

AME: a specific healthcare benefit for foreign undmented patients, CMUc: a specific

healthcare benefit in relation to a low income.
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Table 2 Comparison according to social status, of primopa and multiparous patients.

Primiparous patients (n=686)

Multiparous patients (=899)

Poor social status

Poor social status

Variables
no yes p? no yes p?

n =545 n=141 n=636 n =263
Age (years), n (%) <0.001 <0.001
<25 159 (29) 92 (65) 60 (9) 65 (25)
25-34 354 (65) 43 (30) 416 (65) 152 (58)
> 35 32 (6) 6 (4) 160 (25) 46 (17)
Gestational age (WA), n (%) 0.259 0.192
37-41 427 (78) 104 (74) 507 (80) 220 (84)
> 41 118 (22) 37 (26) 129 (20) 43 (16)
Neonatal hospitalization 0.820 0.874
No 521 (96) 134 (95) 601 (94) 248 (94)
Yes 24 (4) 7 (5) 35 (6) 15 (6)
Length of stay (days), 4(4t05) 5(to5) 0.002 4(4to4) 4(4to4) 0.307
median (95% CI)
Cost of stay (€), 2223 2673 0.002 2137 2140 0.222
median (95% ClI) (2185 to 2660)(2660 to 2698) (2128 to 2140)2128 to 2150)

@ Wilcoxon or Fisher exact test according to theetgpvariable.

WA: weeks of amenorrhea, Cl: confidence intervaéutos.
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Table 3 Determinants of the LOS and cost of stay in gpoanous patients.

Length of stay

Cost of stay

Independent variables  coefficient (95% CI)®

coefficient (95% CI)®

p P
(days) (€)

Age (years)

<25 0.00 (-0.02 to +0.02)  1.000 0 (-53 to +53) 1.000

25-34 ref. ref. ref. ref.

> 35 0.00 (-0.00 to +0.00)  1.000 +9 (-273 to +291) 0.950
Gestational age (WA)

37-41 ref. ref. ref. ref.

>41 +1.00 (+0.99 to +1.01) <0.001 +475 (+368 to +582)  <0.001
Neonatal hospitalization

No ref. ref.

Yes +2.00 (+1.75to +2.25) <0.001 + 1038 (+429to +1647) 0.001
Poor social status

no ref. ref. ref. ref.

yes +1.00 (+0.85 to +1.15) <0.001  +475 (+334 to +616)  <0.001

#Multivariate median regression adjusted on ageatjesal age, neonatal hospitalization and social

status.

LOS: length of stay, Cl: confidence interval, WAeks of amenorrhea, €: euros.

Interpretation: There was a significant increase€475) in the median cost of stay of patients with

poor social status compared to patients with gondad status after adjustment for age, gestaticage

and neonatal hospitalization (p<0.001).
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Table 4 Determinants of the LOS and cost of stay in rpaltous patients.

Length of stay Cost of stay
Independent variables coefficient (95% CI)® coefficient (95% CI)®
p P
(days) (€)

Age (years)

<25 0.00 (-0.00 to +0.00) 1.000 +0 (-17 to +17) 1.000

25-34 ref. ref. ref. ref.

> 35 0.00 (-0.00 to +0.00) 1.000 +9 (-3 to +21) 0.139
Gestational age (WA)

37-41 ref. ref. ref. ref.

> 41 0.00 (-0.00 to +0.00)  1.000 +20 (+2 to +38) 0.026
Neonatal hospitalization

No ref. ref. ref. ref.

Yes +2.00 (+2.00 to +2.00) <0.001 +1073 (+761 to +1385) <0.001
Poor social status

no ref. ref. ref. ref.

yes 0.00 (-0.00 to +0.00)  1.000 +7 (-3t0 +17) 0.155

#Multivariate median regression adjusted on, agstational age, neonatal hospitalization and
social status.

LOS: length of stay, Cl: confidence interval, WAeks of amenorrhea, €: euros.
Interpretation: There was not a significant incregs €7) in the median cost of stay of patients
with poor social status compared to patients witledj social status after adjustment for age,

gestational age and neonatal hospitalization (p&1L5
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Figure legends

Figure 1: Distribution of the cost of stay in prparous patients admitted for a single
uncomplicated vaginal delivery.
Abbreviations: €, euros.

Color should be used for this figure.
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