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Could the maternal ethnicity to be a determinant in the healthcare cost of assistance at birth?
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ABSTRACT

Recent policy and service provision recommends a woman-centered approach to maternity care
and encourages the development of personalized models of clinical assistance. As ethnicity has
been recognized as determinant in the risk calculation of some obstetric complication, our aim
was to assess costs for birth assistance according to the maternal ethnicities. In a five-year
period (2012-16) all women admitted for delivery at the Department of Obstetrics and
Gynaecology, Fondazione Policlinico Universitario ‘A. Gemelli’ IRCCS, Rome, Italy were
investigated. Economic evaluations were performed by using the ‘diagnosis-related group’
(DRG) approach. Cost analysis was completed by including maternal ethnicity, delivery mode
and perinatal complications. A total of 18,093 patients were involved in the analysis. An overall
care expense of €42.663.481 was calculated. Caucasian was the main ethnicity (90.7%), leaving
the minority groups to 9.3%. Vaginal delivery (VD) was the most common mode of delivery in all
ethnic clusters, with a global rate of 59.6%. Not including Asiatic women, increased CS rates
were recorded in all minority ethnic groups (Maghreb (51.5%) and Afro-Caribbean (47.8%)). A
double incidence of complicated VD was observed in the minority groups, primarily among AfroCaribbean (69.9%), followed by Asiatic (64.1%), Maghreb (63.2%) and Latin-America (62.7%)
patients. By logistic regression, Afro-Caribbean delivering women had a significant increased risk
of complicated CS among all subgroups. Minority groups (Afro-Caribbean, in particular) increase
the health care cost for birth assistance due to higher incidence of adverse perinatal outcomes.

Keywords: Costs, delivery, cesarean section, ethnicity, maternal morbidity.
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INTRODUCTION

Migration flows have the ability to alter local epidemiology and require additional resources in
the clinical care [1]. Recently, research on the health status of international migrants to
industrialized countries, and on perinatal outcomes specifically, has assumed an interpretative
model based on migration, characterized by the permanent cross-border movement from the
migrant's country of birth [2]. As consequence, ethnicity-based carrier screening for obstetric
disorders is an integral part of preconception and prenatal care at the present time, not only in
genetic pathologies [3], but also in selective complications that can occur in pregnancy,
subsequently to correction for potential confounding variables [4].

Current economic analysis on maternal health care has addressed the interest on two extreme
situations, named ‘too little, too late’ (TLTL) and ‘too much, too soon (TMTS)’, respectively [5].
TLTL describes care with inadequate resources, below evidence-based standards, associated
with high maternal mortality and morbidity, more in place in low-income countries [5]. In
contrast, TMTS, describes the routine over-medicalization of normal pregnancy and birth in
developed states, including unnecessary use of non-evidence-based interventions, as well as use
of interventions that can be life saving when used appropriately, but causing increased health
costs if redundant [5]. A global approach to quality and equitable maternal health might be
achieved driving the clinical care in the varied scenario. Particularly, existing traditional health
economic methods require including in their assessment the heterogeneous aspect of maternal
origin in the planning of the assistance and management of delivery. Indeed, if a prolific medical
literature has been focused the attention on the causative role of the ethnicity in selective
obstetric complications [5-10], a fractional investigation addressing the economic impact
segregated by ethnic groups has been conducted. Of interest, the findings in U.S. by Zang et al
[11] are conclusive for higher costs in American, more likely to have a cesarean section (CS), to
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stay longer in the hospital, to experience preeclampsia, placental abruption, preterm birth, small
birth size for gestational age, and fetal death/stillbirth. In a different study on American
population, Goodman and co-workers focused on disparities in unintended pregnancy rates
between Black and White teens age 15-19 years sexually active, finding reduced absolute and
relative scales, if barriers to cost, access, and knowledge were removed [12]. As consequence,
ethnic disparities in adverse pregnancy outcomes represent not only potentially preventable
human suffering, but also avoidable economic costs. Therefore, a significant financial return-oninvestment opportunity tied to eliminating ethnic disparities in birth outcomes could be
planned.

Rates of migration to Europe, and within Europe, have increased in the last decade, with
considerable implications for health systems and launching the challenge on how to deliver
effective and cost-effective screening and health services [13]. In particular, the main difficulties
are given by the different risk profile in migrants and substandard care, which is identified more
frequently in migrants, patient delays, due to a lack of knowledge about the health system in
the host country, and health worker delays, often compounded by communication barriers [14].

To the best of our knowledge, no previous studies have been addressed to explore the economic
impact of migration flows on birth assistance by using a categorical scheme for maternal origin
in a European setting. Therefore, the objective of the present study was twice: first, to describe
the linkage between baseline characteristics and all maternal ethnic groups in a border country,
such as Italy; second, to accomplish the cost analysis for the local healthcare system,
distinguishing mode of delivery, absence or presence of complications at birth and maternal stay
duration in all ethnic groups.
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MATERIALS AND METHODS
Study population
Between January 2012 to December 2016 all delivering women at the Department of Obstetrics
and Gynaecology, Fondazione Policlinico Universitario ‘A. Gemelli’ IRCCS, Rome, Italy, were
included in the cost analysis. The hospital is a tertiary referral center with an average of 3,600
deliveries per annum at the study time. Additionally, in the hospital a specific outpatient service
(so-called ‘Mamme del Mondo’) for assistance during pregnancy for temporally present
foreigners women was created. A research approval for the retrospective analysis was obtained
by the local Institutional Review Board (IRB 16_10_2017). Any consent was signed by patients
due to the nature (retrospective) of the study.

Collection of resource use data
From electronic data sources information on maternal characteristics, including age at delivery,
socio-economic status (calculated by including level of study and occupational status), marital
status (married/unmarried), were collected. All patients were categorized according to the
ethnic origin (Caucasian, Latin-American, Afro-Caribbean, Asian, and Maghrebian). As well, data
pertaining to obstetric history, mode of delivery (vaginal delivery (VD)/CS), developing
complications, and perinatal outcomes were retrieved from local Birth Registry.

Clinical management
At delivery, all high and low-risk pregnancies were formally assessed to ensure that the correct
clinical management had been followed, according to local protocols. Labour induction was
defined as the use of any medication (intravaginal or intracervical prostaglandin, PGE2 gel,
oxytocin). Vaginal operative delivery was accomplished only by Kiwi OmniCup ventouse, due to
the impact on clinical practice of increased legal proceedings that discourage other options in
Italy. Cesarean section was performed according to elective or emergent indications.
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Definition of adverse maternal outcomes at birth
Women who had hospital admission for adverse maternal outcomes were defined according to
International Classification of Diseases-Clinical Modification (ICD-9-CM), version 2007. Maternal
complications included in the study were fever (ICD-9 codes: 659.23, 670.02, 672.04),
anaesthetic complications (ICD-9 code: 668.82); uterine atony (ICD-9 code: 666.12); postpartum
haemorrhage requiring blood transfusion and/or hysterectomy (ICD-9 codes: 666.22, 54.1, 68.3,
68.4); anaemia (ICD-9 code: 648.22); thrombosis (ICD-9 code: 671.12); sepsis (ICD-9 code:
670.02); dehiscence of sutures and reparation (ICD-9 code: 674.12).

Cost assessment
A descriptive cost analysis for assistance at birth was based on hospital discharge summary from
hospital information system. In particular, the charges were calculated according to the health
care system perspective by using the Italian fees associated to the ‘diagnosis-related group’
(DRG) system (version 24). The DRGs are a patient classification scheme which provides a means
of relating the type of patients a hospital to the costs incurred by the hospital. DRGs are defined
based on the principal diagnosis, secondary diagnoses, surgical procedures, age, sex and
discharge status of the patients treated. Through DRGs, hospitals can gain an understanding of
the patients being treated, the costs incurred and within reasonable limits, the services expected
to be required. Prospective payment rates based on DRGs have been established as the basis of
Medicare’s hospital reimbursement system. In agreement with the initial motivation for
developing the DRGs to create an effective framework for monitoring the quality of care and the
utilization of services in a hospital setting, nowadays the DRGs form a manageable, clinically
coherent set of patient classes that relate a hospital’s case mix to the resource demands and
associated costs experienced by the hospital.

Outcome measures
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The primary outcome was to define the mode of delivery in all ethnic groups. The secondary
outcomes explored the association between economic issues and an inclusive compound of
complications. The list of maternal complications includes fever (at birth and/or in the
postpartum period), anaesthetic complications, postpartum haemorrhage requiring blood
transfusion and/or hysterectomy, anaemia, thrombosis, admission in intensive care unit,
dehiscence of sutures and reparation. The compound was defined as any of the above adverse
birth complications. Additionally, the stay duration was included in the evaluation, both as
general information and specified according to the mode of the delivery and the
presence/absence of complications.

Statistical analysis
Normal distributions were assured by the Shapiro-Wilk test. The Student’s t-test for
independent samples, the Mann-Whitney-U test, Pearson’s chi-square or exact Fisher’s tests
were used to analyze collected data, as appropriate. Determinants of cost’s variations were
studied according to the age intervals. Results are presented in means and standard deviations
(SD) or number and percentage. Logistic regression to estimate relative risk (RR) and 95%
confidence intervals (CI) for the associations between ethnicity and complications in the mode
of delivery.
All tests were two-sided, and p-values lower than 0.05 were established statistically significant.
IBM SPSS 23.0 (Armonk, NY, USA) and R version 2.15.1 (The R Foundation for Statistical
Computing) with package version 1.7.2 software were used for statistical analyses.
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RESULTS
In the 5-year period study, 18.093 delivering women referred to the local Department of
Obstetrics and Gynaecology for clinical assistance at birth were considered. All of them were
categorized in agreement with the maternal ethnic origin criterion, as depicted in the flowchart
(Fig. 1). Caucasian ethnicity was the most common (90.7%), leaving the minority groups to 9.3%,
as described in the Fig. 2.
Demographic characteristics of the overall study population and subgroups are defined in Tab.
1. Maternal age was higher among Caucasians women than other subgroups, in contrast to
Maghrebian patients. Medium SES was dominant among all ethnic groups, not including AfroCaribbean women (low SES).
According to the primary outcome, VD was the most common mode of delivery in all maternal
ethnic clusters, with a global rate of 59.6% (Fig. 3). Conversely, increased CS rates were recorded
in all minority ethnic groups, excluding Asiatic women, with higher values in Maghrebian (51.5%)
and Afro-Caribbean (47.8%) ethnicities.
An in-depth analysis focused on mode of delivery (VD/CS) and absence or presence of any
maternal complications at delivery, minority ethnic groups showed significant lower rate of VD
without complications, longer maternal stay and more expensive clinical care, if compared with
Caucasian women (Tab.2). In particular, a double incidence of complicated VD was observed in
the minority groups, led by the Afro-Caribbean (69.9%), followed by Asiatic (64.1%), Maghrebian
(63.2%) and Latin-America (62.7%) patients. The rate of complications according to the surgical
mode of delivery (elective or emergent CS) was equally greater among subgroups (+11%, as
mean) in comparison with Caucasian (21.8%), led by Afro-Caribbean women (37.6%).
In Tab. 3 the association between ethnicity and complicated mode of delivery are reported. AfroCaribbean women had a significantly higher increased risk of complicated CS among all
subgroups (Fig. 4).
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DISCUSSION
To the present, paucity of satisfactory data and no robust scientific evidence define the impact
of rising migration flows on health care systems for obstetrics in European countries. This is the
first cost-analysis study on women delivering in a border country in Mediterranean area,
segregated by maternal ethnic origin and according to the mode of delivery plus an ad hoc
composite of complications. By using the DRGs approach, we found that the minority groups are
at increased risk of maternal adverse outcome at birth, requiring a more expensive birth
assistance. Among all ethnic clusters, Afro-Caribbean women lead the health care cost due to
over two-fold risk for having a complicated delivery. Additionally, the surgical approach at
delivery is more frequent in Maghrebian women, and in general at increased rate of unfavorable
outcome in comparison with VD for all minority groups.
The role of ethnic differences in maternal and child health outcomes was explored with
interesting findings in American settings [1,2-4, 7-14]. Specifically, higher frequency of CS [15]
and recognized factors influencing late (> sixth month of gestation) entry into prenatal care by
ethnicity and insurance payer were scored [16]. Of interest, younger women, Asian ethnicity,
<12-year education, abuse of drugs or alcohol or resided in rural counties seem more likely to
enter prenatal care late [16]. Some similarities could be recognized also in Europe. Our Italian
scenario highlighted the dichotomy between Caucasian and no Caucasian women at delivery
time. Differences in maternal age, level of study and occupational status might reflect the set of
beliefs, practices, customs and behaviors that are found to be common to everyone that is living
within a certain population. The cultural environment might clearly explain the lesser age at
childbearing among no Caucasian delivering patients. In minority groups, an inferior level of
study reveals the overwhelming belief in religio-cultural dimension of threats. Women severally
explain maternity complications as physical manifestations of spiritual attacks leading to the use
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of faith healing as a health delivery option. Therefore, most pregnant women seek spiritual
support from diverse sources to help address these perceived dangers [17]. Our data support
the care-seeking behavior of pregnant women, largely mediated by socio-cultural influences
that shape individual perceptions of threats to pregnancy, minimizing both appropriate lifestyle
and medical care. At same time, we acknowledge that the lacking information on religion (not
available in the electronic sources) would have been of importance to confirm our speculation.
An additional demographic aspect, such as the maternal marital status, deserves attention in
the economic analysis for birth assistance. Generally, marriage is influenced by culture, tradition,
and economic reality [21]. In our large study population, the vast majority of Maghrebian
(68.7%), Asiatic (66.4%), and Afro-Caribbean (51.1 %) women were married. In contrast to the
current evidence that consider the marriage as a protective factor in the reduction of adverse
peritanatal outcomes [18-20], we recorded conflicting results with data from current literature.
We could speculate that the modest proportion of interracial and inter-ethnic marriage reflects
the educational gap in minority groups, more prone to conservative relationships.
Moving from causes to effects, our study has the merit to show the economical impact of multiethnical obstetric population at birth on the health care system. In agreement with the previous
research, minority groups are at increased risk of complicated deliveries, irrespective of the
mode (VD or CS). These evidence must be linked to the longer maternal stay and higher costs. A
Copernican revolution with a change in the perspective is mandatory for the modern obstetrics.
Efforts to encourage use of maternity care should focus on the attractiveness of facility-based
care by offering important opportunities for building collaborations with care providers, in order
to increase use of skilled obstetric care. Conventional antenatal care should be packaged to
provide psycho-social support that helps women deal with pregnancy-related fear. The local
experience (a specific outpatient service, so-called ‘Mamme del Mondo’) in offering an exclusive
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service to temporally present foreigners women in pregnancy showed real benefits for
obstetricians and patients through improvements in perinatal outcomes. Firstly, this result is of
value at an individual level especially for care providers, who can refer the patients with higher
risk for a more extensive assessment. Secondly, it could be the first step of the personalized
approach in order to identify patients who will require a high level of care in the peripartum
period and following pregnancies. Thirdly, actions addressing functional, social and economic
factors are probably the most effective in reducing the hospitalization rate at delivery.
Strengths and limitations
There are a number of notable strengths of the current analysis. These include the reasonably
large sample of ethnically mixed inner-city mothers, the detailed definition of complications at
delivery by using DGR approach, and the statistical modeling that allowed us to use data driven
methods to identify windows of vulnerability. We also acknowledge some limitations, such as
the retrospective nature of the study and the absence of information on maternal complications
occurring during pregnancy and adverse feto-neonatal outcomes.
Conclusions
No Caucasian ethnicities are associated with higher health care costs for medical assistance at
birth, driven largely by additional complications rates, irrespective to the delivery mode. In
terms of the generalisability, our research findings can be applied to settings other than in which
we obtained them. The validation is conceivable because the changes in both demographics and
clinical care codified by using a DRG approach have worldwide been recorded or performed in
obstetric population. In a prospective view, an ad hoc combination of ethnicity, mode of delivery
and obstetric complications should be weighed to describe an individualized risk to mitigate the
clinical care charge.
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Tab. 1. Demographic characteristics of overall study population, expressed as mean (SD) or n (%), as appropriate.
Overall
population
(n=18,093)
33.5 (5.5)

Caucasian
(n=16,420)

Asiatic
(n=646)

Latin-America
(n=552)

Maghrebin
(n=297)

33.7 (5.4)

31.1 (5.3)

32.4 (6.6)

30.8 (5.9)

AfroCaribbean
(n=178)
31.9 (6.1)

2,188 (12.1)
4,692 (25.9)
3,503 (19.4)
7,710 (42.6)

1,627 (9.9)
4,205 (25.6)
3,327 (20.3)
7,261 (44.2)

215 (33.3)
189 (29.3)
64 (9.9)
178 (27.6)

168 (30.4)
182 (33)
63 (11.4)
139 (25.2)

115 (38.7)
76 (25.6)
32 (10.89
74 (24.9)

63 (35.4)
40 (22.5)
17 (9.6)
58 (32.6)

Working
No-working
Not declared

6,157 (34)
4,089 (22.6)
7,847 (43.4)

5,674 (34.6)
3,361 820.5)
7,385 (45)

193 (29.9)
274 (42.4)
179 (27.7)

182 (33)
196 (35.5)
146 (26.4)

39 (13.1)
180 (60.6)
78 (26.3)

41 (23)
78 (43.8)
59 (33.1)

‐ Low
‐ Medium
‐ High
‐ Not declared
Marital status

2,188 (12.1)
4,692 (25.9)
3,503 (19.4)
7,710 (42.6)

1,627 (9.9)
4,205 (25.6)
3,327 (20.3)
7,261 (44.2)

215 (33.3)
189 (29.3)
64 (9.9)
178 (27.6)

168 (30.4)
182 (33)
63 (11.4)
139 (25.2)

115 (38.7)
76 (25.6)
32 (10.8)
74 (24.9)

63 (35,4)
40 (22.5)
17 (9.6)
58 (32.6)

6,883 (38)
4,017 (22.2)
241 (1.3)
8 (0)
6,356 (35.1)

5,931 (36.1)
3,685 (22.4)
220 (1.3)
5 (0)
5,998 (36.5)

429 (66.4)
72 (11.1)
6 (0.9)
1 (0.2)
135 (20.9)

228 (41.3)
193 (35)
11 (2)
1 (0.2)
115 (20.8)

204 (68.7)
33 (11.1)
2 (0.7)
0 (0)
58 (19.5)

91 (51.1)
34 (19.1)
2 (1.1)
1 (0.6)
50 (28.1)

Variables
Maternal age
Level of study
‐ Primary
‐ Secondary
‐ Superior
‐ Not declared
Occupational status
‐
‐
‐
SES1

‐
‐
‐
‐
‐

Married
Unmarried
Divorced
Widow
Not declared

1

SES: Socio-economic status level, defined as ‘low’ in presence of the two-following combinations: no study plus no-working
status, or primary of level of study plus working status; as ‘medium’ in presence of the two-following combinations:
secondary level of study plus no-working status, or secondary of level of study plus working status; and ‘high’ in presence
of the two-following combinations: superior level of study plus no-working status, or superior of level of study plus working
status; respectively.
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Tab. 2. Health care system costs analysis according to mode of delivery and complication segregated by maternal
ethnic criterion, expressed as mean (SD) or n (%), as apprropriate.
Variables
Total VD
Total CS

Overall
population
(n=18,093)
10,791
(59.6)
7,302 (40.4)

Caucasian
(n=16,420)

Asiatic
(n=646)

Latin-America
(n=552)

Maghrebin
(n=297)

9,825 (59.2)

407 (63)

322 (58.3)

144 (48.5)

AfroCaribbean
(n=178)
93 (52.2)

6,595 (40.8)

239 (37)

230 (41.7)

153 (51.5)

85 (47.8)

VD without complications1
- Recovery duration (days)
- Delivery costs (€)

6.655 (61.7)
4.3 (1.8)
1.424,18
(283,78)

6.036 (61.3)
4.3 (2.4)
1.420,70
(281,43)

146 (35.9)
4.6 (1.8)
1.440,92
(234,80)

120 (37.3)
4.4 (1.7)
1.456,64
(292,98)

53 (36.8)
4.2 (1.5)
1.491,13
(401,25)

28 (30.1)
4.8 (3.4)
1.543,04
(453,78)

VD with complications
- Recovery duration (days)
- Delivery costs (€)

4.136 (38.3)
4.5 (2.4)
2.861,79
(302,23)

3.789 (38.7)
4.4 (1.9)
2.859,30
(305,50)

261 (64.1)
4.5 (1.9)
2.862,26
(328,77)

202 (62.7)
4.8 (2.3)
2.908,49
(190,58)

91 (63.2)
5 (4.2)
2.894,92
(212,95)

65 (69.9)
5 (2.3)
2.905,7
(262,8)

CS without complications
- Recovery duration (days)
- Delivery costs (€)

5.659 (77.5)
4.8 (2.6)
2.234,41
(333,87)

5.155 (78.2)
4.8 (2.7)
2.238,86
(341,18)

179 (66.5)
4.7 (1.9)
2.232,37
(207,21)

161 (70)
4.7 (2.4)
2.247,04
(293,11)

109 (71.2)
4.6 (1.4)
2.195,71
(161,03)

55 (62.4)
5.4 (3.2)
2.275,59
(340,71)

CS with complications
- Recovery duration (days)
- Delivery costs (€)

1.643 (22.5)
7.6 (6.6)
3.080,16
(669,89)

1.440 (21.8)
7.6 (6.6)
3.075,37
(673,3)

80 (33.5)
7.6 (5.9)
3.064,33
(528,78)

69 (30)
8.2 (7.6)
3.154,60
(684,16)

44 (28.8)
8.4 (7.6)
3.214,34
(825,07)

30 (37.6)
7.1 (4.6)
2.973,84
(449,69)

VD: vaginal delivery, CS: cesarean section. 1 The compound was defined as any of the following adverse maternal
complications: fever (at birth and/or in the postpartum period), anaesthetic complications, postpartum
haemorrhage requiring blood transfusion and/or hysterectomy, anaemia, thrombosis, admission in intensive care
unit, dehiscence of sutures and reparation.
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Tab. 3. Association of ethinicity and complications in mode of delivery.
Complicated VD
P-value
Complicated CS
RR [95% CI]
RR [95% CI]
Caucasian
0.93 [0.83-1.03]
0.182
0.68 [0.57-0.79]
Asiatic
0.82 [0.64-1.07]
0.143
1.67 [1.17-2.30]
Latin-America
1.06 [0.88-1.27]
0.535
1.49 [1.14-1.94]
Maghrebin
0.82 [0.64-1.07]
0.143
1.64 [1.17-2.29-]
Afro-Caribbean
1.15 [0.83-1.60]
0.389
2.17 [1.43-3.31]
VD: vaginal delivery, CS: cesarean section, RR: relative risk, CI: confidence interval.
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P-value
<0.001
0.004
0.003
0.004
<0.001
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Fig. 1. Flowchart of the study population, segregated according to the maternal ethnic origin.
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Fig. 2. Graphic representation of the study population according to the maternal ethnic origins,
expressed in percentage (%).
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Fig. 3. Mode of delivery in the study population according to the maternal ethnic origins,
expressed in percentage (%).
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Fig. 4. Distribution of mode of delivery according to the absence/presence of maternal
complications in ethnic subgroups.
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