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Abstract

Childbirth assistance in highly technological settings and existing variability in the interventions
performed are cause for concern. In recent years, numerous recommendations have been
made concerning the importance of the physiological process during birth. In Spain and
Catalonia, work has been carried out to implement evidence-based practices for childbirth and
to reduce unnecessary interventions. Objectives: To identify obstetric intervention rates
among all births, determine whether there are differences in interventions among full-term
single births taking place in different hospitals according to type of funding and volume of
births attended to, and to ascertain whether there is an association between caesarean
section or instrumental birth rates and type of funding, the volume of births attended to and
women's age. Methodology: Cross-sectional study, taking the hospital as the unit of analysis,
obstetric interventions as dependent variables, and type of funding, volume of births attended
to and maternal age as explanatory variables. The analysis was performed in three phases
considering all births reported in the MBDS Catalonia 2011 (7,8570 births), full-term single
births and births coded as normal. Results: The overall caesarean section rate in Catalonia is
27.55% (Cl 27.23 to 27.86). There is a significant difference in caesarean section rates between
public and private hospitals in all strata. Both public and private hospitals with a lower volume
of births have higher obstetric intervention rates than other hospitals (49.43%, Cl 48.04 to
50.81). Conclusions: In hospitals in Catalonia, both the type of funding and volume of births
attended to have a significant effect on the incidence of caesarean section, and type of funding
is associated with the use of instruments during delivery.
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Background

Provision of childbirth care is an important element of hospital activity. Quality and safety
criteria have gradually been applied to birth, together with increasingly more technological
resources. The current childbirth care model tends to consider normal birth in retrospect, i.e. a
birth is regarded as normal once it is over and there has been no problem. This approach has
contributed to the transformation of a physiological event into a medical and surgical process
[1]. Support to women (both those with or without obstetric risk), is provided in a highly
technological environment [2] and care is organised and applied systematically to the mother
and the newborn. In the context of a normal labour, this mode of care could interfere with the
physiological process and introduce risks arising from unnecessary interventions. [3]Moreover,
there is growing concern about the existing variation in childbirth care practice and the
possible costs, in both health and economic terms, of following an interventionist model when
attending to women without any obstetric risk in a highly technological environment. [4] [5]

[6] (71 (8] [9]

In recent years, scientific-based recommendations have emerged which promote a childbirth
care model that respects the physiological process. In some countries these recommendations
have been progressively and variously incorporated into health policies and documents of
different professional organisations. Also policy makers have taken into consideration the
demands made by many women’s associations to de-medicalize childbirth. Access to
information varies in each setting, but currently there is a broad dissemination of information
related to best practice for normal childbirth care in most industrialised countries, including
documents intended to help women take informed decisions about how they want to be
treated during delivery. [10] [11] [12] [13]

The definition of “normal birth” varies depending on the context. Inclusion and exclusion

I”

criteria to consider when a labour and birth is “normal” may differ, making it difficult to study
the process of normal birth care and outcomes. Most agreed definitions include women whose
labour starts spontaneously, progresses spontaneously without drugs, and who give birth
spontaneously [14]. In Spain a similar definition, with special additional mention of “respectful
birth care”, has been agreed by midwives associations and by obstetricians societies who have

incorporated the concept of normality during pregnancy in their consensus definition [10, 15]

In 2007, the Strategy for Assistance at Normal Childbirth in the National Health System (SANC)
[16] was published in Spain, with a series of recommendations aimed at improving the support
given to women during delivery and birth. While the SANC does not include an explicit
definition of normal birth, t the strategy is founded on the principle that childbirth is a normal
process that should only be intervened in when necessary. This guiding principle has enabled
the transformation of the existing childbirth assistance model to one which focuses more on
mothers’ needs, and efforts have been made to involve women in decision-making about the
type of assistance they want.. Since its inception the SANC has promoted the training of
professionals and the strategic adaptation of hospitals as measures to facilitate good practice
in childbirth care. In Catalonia, a refocusing of maternity services towards a less interventionist
approach was initiated in 2007. [17] In line with SANC, this shift resulted in the progressive
implementation of a more women-focused model predicated upon the minimal necessary
intervention during delivery. This approach became the project for normal childbirth care,



gradually introduced across the region. Currently, there are 44 hospitals in the public health
network in Catalonia with maternity healthcare services. This public health network includes 6
publicly owned hospitals and also 38 state-assisted hospitals which provide public and private
health services. The Ministry of Health of the Government of Catalonia provided financial
support to 32 of these hospitals to improve their facilities and to adapt maternity wards where
women labour and deliver in line with the normal birth approach.

Since its conception, this project has been monitored and coordinated by the Ministry of
Health of the Government of Catalonia, a process requiring constant contact with the leaders
of each health region, service providers and maternal health professionals responsible for
childbirth assistance. This follow-up identified the need to develop appropriate indicators for
evaluation, to update recommendations on best practice on a regular basis and to promote
the dissemination of these recommendations among professionals and the wider population.

Work is currently ongoing in Catalonia to update the clinical practice guideline for normal
childbirth assistance, disseminate updated recommendations, and conduct monitoring visits to
the 32 hospitals that received economic support. Hospital discharge data from 2011 have also
been explored and part of this analysis is presented in this current study. Furthermore, in 2010
the Ministry of Health, Social Services and Equality performed an internal evaluation of the
implementation of the SANC in Spain overall. This assessment identified some improvements,
but also highlighted the need for further work to be done in order to reduce the rates of
certain obstetric interventions, which remain above recommended levels. Concrete
recommendations for improvement include:

e Protocols must be updated periodically

e Allinterventions during labour and birth should be recorded

e Overall prevalence of instrumental births should decrease and vacuum should be used
rather than forceps

e The existing recommendation that episiotomy should not be used routinely needs to
be reinforced.

e Overall C-section rates should decrease in most of the hospitals

This countrywide evaluation provides useful context for the ongoing evaluation of childbirth
care in Catalonia. For this purpose, and as far as SANC and the project for normal childbirth
care in Catalonia are focused on model of care but do not provide a definition on “normal
birth”, in our study we have considered the same criteria as used in Minimum Basic Data Set
(MBDS) for normal birth, when a woman with a straightforward pregnancy delivers at term,
between 37 to 40 weeks of pregnancy, vaginally and without instrumentation a single
newborn in cephalic presentation.

The MBDS includes information from all forty-four public hospitals and twenty private
hospitals (out of 27), representing 98.9% of all deliveries in Catalonia (MBDS 2011: 78,570
registered; Catalan Statistics Institute 2011: 79,413 registered births). Funding of both public-
owned and state-assisted hospitals is based on activity and paid by the Catalan Health Service
according to the number of discharges. Regarding private hospitals, women are responsible for
all costs of childbirth care received either, most commonly, by purchasing private health
insurance, or through direct payment to the company (or health care professional) providing



the service. Private hospital charges can vary but are largely based on interventions and length
of stay.

Objectives

To identify obstetric intervention rates (C-section, use of instruments for delivery and
performance of episiotomy) in women giving birth in hospitals in Catalonia in the course of
2011.

To explore whether there were significant differences in intervention rates in single births
between 37-42 weeks between hospitals according to type of funding, volume of births
attended to and women’s age.

Methodology

Retrospective observational cross-sectional study of all births in 2011 identified in the hospital
discharge register in Catalonia, the MBDS, a register of all acute care hospital discharges. The
register is mandatory for all public hospitals and provides the basis for reimbursement. Each
hospital discharge is registered with administrative information on the patient, hospital
episode and the hospital identification. The diagnoses are coded according to the International
Classification Diseases, Ninth Revision, Clinical Modification (ICD-9-CM edition).

Given the need to measure available and comparable indicators when analysing “normal birth”
we had to adopt the available reported code in Minimum Basic Data Set which best
approximates to this concept, assuming its limitations, but in the assurance that when this
code is used, no obstetric risk has been identified during pregnancy and birth

The unit of analysis considered in this study was the hospital. For the analysis, hospitals were
classified into two groups according to funding (public or private), and four strata were defined
for each group according to the volume of births attended to (stratum 1 (S1): < 600 births;
stratum 2(S2): > 600 to < 1200 births; stratum 3(S3): > 1200 to < 2400 births; stratum 4(54)>
2400 births). Strata were defined following the same criteria used in the SANC. During data
extraction a total of 1,444 births in public hospitals which were not publicly funded was
identified. These were explicable due to the coexistence of private activity in some public
hospitals, but were excluded from the analysis. A total if 252 births were also excluded due to
inconsistent reporting.

To elaborate the indicators, the codes of the revised ICD-9-CM edition, which were used for
the MBDS in 2011, were grouped together. The grouping of codes makes it possible to identify
the dependent variables that correspond to the various obstetric interventions analysed (C-
section, forceps, vacuum, unspecified instrument and episiotomy) and normal birth. Type of
hospital funding, stratum according to volume of births and the mother's age were taken as
independent or explanatory variables.

A three-phase analysis was performed to analyse hospital performance in terms of obstetric
intervention. The first phase yielded the result of the indicators out of total births in Catalonia,



the second phase gave the result of the indicators out of all births with a single newborn
between 37-42 weeks of gestation, and the final phase gave the result of the indicators out of
single births between 37-40 weeks of gestation coded as normal. The consideration of normal
birth in the MBDS registry is defined as spontaneous onset of labour, cephalic presentation of
the foetus and vaginal birth of a single live newborn between 37-40 weeks of gestation
without obstetric risk. [18] This coding limitation on duration of pregnancy comes from the
specific, standard coding proceedings utilised by the Catalan Health Service, and excludes
deliveries beyond 40 weeks that could also be coded as normal.

The episiotomy intervention analysis was performed on non-instrumented vaginal births and
normal births.

Groupings of diagnoses and main procedures.
Caesarean section: (74.0 - 74.2, 74.4, 74.99)
Forceps: (72.0-72.6, 73.3)

Vacuum:(72.7)

Unspecified instrument: (72.8-72.9)
Episiotomy: (73.6)

Normal birth: 650, accompanied by secondary diagnosis single live birth: V27.0

Details of ethical approval

This study was exempt from Ministry of Health of the Government of Catalonia Ethics
Committee review as it used publicly available, anonymised data.

Figure 1. Population distribution
Analysis

A descriptive analysis of the obstetric interventions was performed in each group and for each
stratum, giving the mean and the confidence interval (95%) of each dependent variable.

A bivariate analysis was performed to obtain the probability of intervention. The explanatory
variables considered were: type of funding, the hospital stratum attending the birth and the
women's age. Caesarean section and the use of an instrument for delivery were regarded as
dependent variables. This last variable grouped the use of forceps, vacuum and unspecified
instrument together. The relationships between categorical variables were analysed using the
chi-square method and between quantitative variables by the Student's t test.

A logistic regression analysis was performed on the population of full-term single births to
determine the association between caesarean section and the use of instruments with



maternal age, type of funding and birth volume of the hospital where the delivery occurred.
The odds ratio and the confidence interval were calculated for each variable.

When exploring episiotomies, we calculated the variation rate, ratio between the highest and
the lowest observed average in strata for each group of hospitals.

PASW Statistic 18 statistical package was used for data analysis

Results

The first phase identified a total of 78,570 births recorded in Catalonia in 2011: 24,155 in
private hospitals and 54,415 in public hospitals.

Table 1. Birth distribution and characteristics according to type of hospital and type of
funding. Catalonia, 2011

The distribution of total births in Table 1 evinces a significant difference in mean age and mean
days of stay between public and private hospitals. This difference is not significant in the
distribution of full-term single births or normal single vaginal births analysed across the two
types of hospital.

The table shows a greater number of full-term single births coded as normal births among
births in private hospitals. The analysis of this distribution gives a rate of 24.0% (Cl 22.89-
25.12) of normal full-term single births among births in private hospitals and a rate of 10.41%
(C19.57-11.25) among births in public hospitals This difference in distribution was found for all
strata according to volume of activity with the exception of stratum 2. This phenomenon could
be explained because public hospitals are particularly well prepared to attend women who
present high obstetric risk and complex pathologies, and are receiving most of these women In
Catalonia approximately 30% of all births occur in private hospitals every year.

Table 2. All births. Obstetric intervention rates by stratum

With regard to the obstetric interventions analysed, Table 2 presents the rate of each
intervention with their respective confidence intervals out of overall births in the MBDS in
each stratum of the volume of births attended to. C-section and the use of vacuum were more
frequent among hospitals with the lowest volume of activity. An examination of the rates of
interventions that are mutually exclusive (C-section, forceps, vacuum and unspecified
instrument), illustrates the level of intervention in each stratum, and reveals that in hospitals
with a lower volume of activity (S1) some kind of surgical or instrumental intervention
occurred in almost half of births.

Graph 1. Single birth 37-42 weeks of pregnancy (wp) volume-stratum C-section rates. Public
and private hospitals



Graph 1 includes caesarean section rates for disaggregated full-term single births in each
hospital group according to the volume of births in each stratum. Both hospital groups present
the highest caesarean rates in stratum S1, which is significantly different from other strata
within each group. Private hospitals have substantially higher rates of caesarean section across
all strata.

When analysing instrumental birth rates amongst 37-42 weeks of pregnancy (wp) single
vaginal births we found a significant variation in instrumental birth rates in both groups of
hospitals, but the overall range of instrumental vaginal births is narrow. Higher levels of
vacuum deliveries can be observed in stratum S1 (15.6%) and stratum S2 (15.1%) in the private
hospitals group.

Graph 2. Single vaginal birth without instrument 37-42 (wp) volume-stratum episiotomy
rates. Public and private hospitals

As can be seen in Graph 2, the episiotomy rates reported in public hospitals are higher the
greater the volume of births attended to, although they always range from 20.93% to 27.83%,
giving a variation rate of 0.75. With regard to episiotomy rates reported in private hospitals,
the graph shows a wide range, from 6.50% to 68.9%, giving a variation rate of 10.6. Variation
rate is a very simple data form but very intuitive and this result suggests that episiotomy may
not be well reported in some private hospitals, and reinforces the existing government
recommendation that all interventions should be properly recorded.

Table 3. Normal birth 37-40 (wp) episiotomy rate

Table 3 shows the episiotomy rate amongst full-term single vaginal births that have been
recorded as completely normal. The data are presented in aggregate form for each hospital
group. The table shows a higher rate of episiotomy among deliveries in private hospitals,
suggesting that the recommendation for not conducting episiotomy routinely has not been
adopted by private hospitals. This is particularly important given, as noted earlier, that private
hospitals currently attend a higher proportion of normal births.

Table 4. Single birth 37-42 (wp) C-Section and instrumental vaginal birth association with
volume-stratum, type of funding and maternal age

The logistical regression analysis indicates an association between the caesarean section
dependent variable and the independent variables considered. This association shows that the
likelihood of having a caesarean section decreases as the volume of births attended to in the
hospital increases, OR 0.976 (95% ClI 0.957-0.995). In contrast, the likelihood of caesarean
section increases with increasing maternal age, OR 1.043 (95% Cl 1.039-1.047) and private
hospitals OR 2.014 (CI 1.940-2.090)

As for the instrumental birth variable, increased maternal age reduces the probability of
having an instrumental birth overall, OR 0.98 (95% Cl 0.976-0.984), whereas in private



hospitals this probability increases, OR 1.442 (95% ClI 1.377-1.510). The relationship between
the probability of having an instrumental birth and the volume of deliveries in the hospital is
not clear.

Discussion
Clinical practices

Our study was conceived with the aim of defining indicators that permit a periodic assessment
of normal childbirth in hospitals in Catalonia using the data systematically recorded in the
MBDS. Parallel to the study, follow-up work was undertaken to analyse the situation in the 32
hospitals of Catalonia currently involved in the project for normal birth care. These follow-up
visits are intended to collect information about the available infrastructure and resources,
organisation of services and care and the nature of current activities. This work identified
variations in the way certain procedures, such as amniotomy and medical induction of birth
are recorded as well as the coding of “normal birth”. It was observed, for example, that some
healthcare professionals consider induction of birth and amniotomy as minor interventions,
while in other cases there was a tendency not to use the code of normal birth, even if it fitted
with the event, in other words when no intervention has been performed, which suggests
there may be under-reporting of normal birth cases.

Data analysed in this study show how the prevalence of episiotomy and C-section are far
removed from the standards agreed to at the SANC, which advocates a maximum rate of 15%
in both cases. For this reason, these may act as important indicators of the successful
implementation of best practice for normal childbirth.

Variations in the performance of caesarean sections and the factors influencing this disparity
have become a major area of study in recent years. Research in Spain in 2009 showed that the
increase in C-sections is due both to a rise in the number of elective primary caesarean
sections as well as repeat caesarean sections. However, while in public hospitals the increased
incidence of caesarean sections is proportionately lower than the overall increase in number of
births, in private hospital settings the increase in C-sections far outweighs the total number of
births. [19] This reported difference in the incidence of C-sections according to public or
private hospital care is confirmed by our analysis, which identified the highest rates of
caesareans occurring in private hospitals. This finding tallies with the results of various earlier
comparative studies and suggests that factors such the profile of women who seek private
care, the budgeting of private services and health professionals” clinical experience may be
relevant in elucidating the differences identified. [20] It is also striking to note, however, that
private hospitals have both the highest rates of C-section and of normal births. This finding
suggests the need for further research into the range of factors influencing care provision in
private settings.

Other factors associated with the organisation of services that might cause intra-hospital
variations also need to be taken into account. [21] Particular characteristics of hospitals with a
low volume of activity, such as health professionals being on call, limited resources and



problems in transferring problematic cases to larger hospitals due to their geographical
situation may influence the increased C-section rate found in this stratum across both groups
and should be taken into account when discussing how low-volume hospital maternity services
are organised in Catalonia.

On the other hand the prevalence of obstetric interventions may be influenced by the use of
certain procedures during birth, particularly in healthy, low-risk women, which trigger a
cascade of subsequent interventions. The use of epidural analgesia or medical induction and
stimulation, for example, may increase rates of instrumental birth with episiotomy and
caesarean, also resulting in a rise in the cost of assistance. [22] [23] [24] The decision to use
certain procedures may, in turn, be influenced by service providers' model of management
based on specific planning criteria and the previous training of health professionals. [25] [26]
[27]

As for the type of instrumentation, this study found a greater use of vacuum in private
settings, whereas in public hospitals forceps were used more frequently. This variation might
not be due to clinical indications since, as stated in the results, we found that private funding
increases the likelihood of having an instrumental birth per se. While the increase in maternal
age appears to reduce the probability of instrumentation during birth, this could also be
explained by the fact that an increase in age entails a greater likelihood of C-section, hence as
maternal age increases the performance of a caesarean section may be prioritised.

Other studies have also identified further factors influencing intervention levels besides the
funding characteristic of hospitals, such as the profile of the professional/s caring for low-risk
women or the particular unit where the women give birth. [28] [ 29]

The distribution of the episiotomy rate found among vaginal full-term single births presents a
different pattern between the two hospital groups studied. Episiotomy rates in public hospitals
show a variation rate well below that demonstrated by private hospitals. This is difficult to
explain. The lower rates observed in public hospitals may be due to the progressive
introduction of the non-routine use of episiotomy recommendation, as detailed in the recent
SANC evaluation, which reported a rate of 41.9% in vaginal, non-instrumental births of
between 37 to 42 weeks in 2009. This reduction was also identified in the latest Euro-Peristat
report, [30] which revealed a rate of 43.0% for Spain (data from included regions) in 2010, a
significant reduction since 2004. While this current study reveals lower rates of episiotomy for
single-term births reported as normal in Catalonia there is evidently ample room for
improvement in the implementation of the recommendations for normal childbirth care.

Maternal age

Maternal age of above 40 years is associated with risk during birth and increases the likelihood
of having a caesarean section. However, it cannot be asserted that increased C-section rates
are due to a real increase in obstetric complications, as there may be other secondary factors
influencing this outcome, which are related to the attitudes of clinicians and women
themselves. [31] [32] [33] The comparison of C-section rates among different countries
confirms this interpretation; the inconsistencies identified suggest that the relationship
between the number of mothers aged above 40 and C-section rates may be due to factors
other than obstetric risk. [34] Though this study was not designed to specifically study the
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relation between maternal age and caesarean section, this hypothesis might serve as a basis
for further research to explore whether age, by itself, without other risk factors, influences
clinical decision-making on delivery method, and if this is the case at what age the tendency
towards a greater use of C-section begins or increases, and in what settings it is most
prevalent.

Volume of activity in the hospitals

The hospital as an independent variable underlines the overall effect of the organisation in the
likelihood of medical intervention occurring during delivery; [35] there is an assumed bias
involved in analysing individual variables and effect variables subject to this “cluster” effect. In
this current study, the analysis assumes this bias and therefore hospitals were grouped
according to the volume of births attended to, enabling us to compare behaviour across the
different strata of each hospital group.

The rates of obstetric intervention in full-term single births found in the settings studied show
a higher rate of caesarean sections in hospitals with a lower volume of births, which conforms
to the internal assessment of the SANC and other studies conducted in Spain. [36] In terms of
instrumental births, higher intervention rates can be seen in the group of privately funded
hospitals, and within this group the highest level of intervention was observed among those
with fewer births. In view of the spiralling debate on obstetric outcomes in centres with a low
volume of activity, it must be remembered that in the Catalonian context there are no "birth
centres" or other specific units separate from hospitals which offer maternity care to women
of low risk and which typically attend to a limited volume of births. This means that the results
concerning the hospitals included in the current study cannot be compared to other types of
units with a similar volume of births that are organised differently and have very different
outcomes in terms of obstetric intervention. [37] [28] [38] [39]

Records

As outlined, the variability in obstetric intervention may be affected by factors such as user
expectations, unnecessary or inappropriate assistance, the culture of medical practice, the
organisation of care provision and available resources. In addition to these issues, current
variations in the recording of procedures [35] [40] [41] [42] render it difficult to accurately
evaluate all aspects maternal health services. Even so, most of the data contained in hospital
discharge records on the mode of birth can be considered reliable for the purposes of
evaluation. However, after comparing the data available from the MBDS to those obtained
directly from each hospital service, poor recording of the performance of amniotomy and
induction of labour was detected (of the 64 hospitals included, 8 do not record inductions and
31 do not record amniotomies), hence these data were explored but not included in this study.
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Other factors

When attempting to explain variations in the rates of obstetric interventions in full-term single
births, the type of funding in the hospital where the assistance is provided should be taken
into account, as should the obstetric risks and clinical conditions that may arise during birth.
The associations between type of hospital funding, other differential aspects between public
and private hospitals, and other factors that may condition obstetric outcomes remain to be
studied.

Limitations

The data analysed are those recorded in the hospital discharge reports. A deficient recording
of episiotomies was detected in three of the private hospitals included in stratum S2, which
explains the variation rate found in this group for this indicator.

Although the assignment of the corresponding code to the diagnosis of normal birth is
assumed to be correct, under-recording of this diagnosis has been identified, together with the
bureaucratic limitation that births surpassing 40 weeks of gestation cannot be recorded with
this code. It is therefore likely that many of the births not assisted by C-section or
instrumentation currently not recorded as normal within the MBDS could be recorded as such.
It would be advisable to improve the coding system in order to facilitate consistent monitoring
and assessment.

This study did not consider clinical conditions, as the objective was to analyse intervention
rates. The standards recommended in the SANC on the different obstetric interventions
discussed in this paper are assumed. These standards are useful as a reference to identify high
intervention rates.

Parity and previous mode of delivery was not included in the data base and could not be
considered for the analysis.

Conclusions

The volume of births attended to in hospitals and the type of funding of the institution has a
significant effect on the incidence of caesarean sections in Catalonia; the type of funding of the
hospital also influences the incidence of instrumental births.

Implications for research

The findings of this study suggest the need for further examination of factors associated with
funding and the organisation of childbirth services which are influencing obstetric intervention.

Likely population distribution in the two groups of hospitals indicate the need for further
research on factors, such as socio-economic status, that may be influencing women'’s choice of
public or private childbirth care.
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The variables of previous mode of delivery and parity could not be explored because they were
not available on our database. Such variables could have an impact in outcomes in terms of
obstetric intervention and could be explored in further research.

Implications for practice

The use of procedures and interventions in maternity service delivery should be reviewed,
especially in hospitals that attend to a smaller volume of births.

Given the identification of a tendency to not record certain interventions, the consistent

diagnosis and reporting of normal birth as well as procedures such as medical induction of
birth and amniotomy should be improved.
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Figure 1

FIGURE.1. Population distribution
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Table 1. Birth distribution and characteristics according to type of hospital and type of funding. Catalonia, 2011

Nhuor:;t:;:f TOTAL BIRTHS Catalonia, 2011 SINGLE BIRTHS 37-42 (wp) NORMAL SINGLE VAGINAL BIRTH 37-40 (wp)
Average Average Average Average Average Average
(N) (N) maternal age |length of stay (N) maternal age |length of stay (N) maternal age |length of stay
(years) (Cl) (days) (CI) (years) (Cl) (days) (CI) (years) (Cl) (days) (CI)
Public hospitals
All births reported in MBDS Publicly funded births in public hospitals
Stratum S1 12 2814 2365 532
10 9145 . . 8124 30.6 2.85 1485 28.9 2.40
Stratum S2 a 54415 30.75 3.05 48404 5039
Stratum S3 17 26385 (30.71-30.80) | (3.04-3.07) || 23790 (18.9-42.4) | (0.56-5.14) | | 2315 (18.8-39.7) | (0.95-3.85)
Stratum S4 5 16071 14125 707
Private hospitals
All births reported in MBDS Private funded births in private hospitals
Stratum S1 9 2205 1931 703
3 2294 . . 2127 33.6 3.43 387 32.8 2.74
Stratum S2 20 24155 33.68 3.56 21840 5242
Stratum $3 2 3217 (33.63-33.74)| (3.53-3.58) || 2083 (25.7-41.4) | (0.98-5.88) 479 (25.5-40.1) | (1.33-4.15)
Stratum S4 6 16439 14794 3673

Figure 2




Table 2. All births.Obstetric intervention rates by stratum

Number of Number of 3 e s
. . Caesarean section Forceps Vacuum Unspecified instrument
hospitals births
(N) (N) | Rate (CI) (N) | Rate (Cl) (N) | Rate (CI) (N) | Rate (Cl)
All hospitals
All births reported in MBDS
34.77 % 4.04% 7.25% 3.37%
1745 203 364 169
StratumS1| 21 5019 (33.45-36.09) (3.50-4.59) (6.53-7.97) (2.87-3.87)
24.09% 4.31% 3.48% 5.18%
Stratums2| 13 | | uas9 | 2756 s16as |12331-24.88) | 27.55% 493 sopa |(3:94-468) | 673% 398 4510 | (314382) | 4.48% 593 saqo |(478:559) | 4.39%
2049 23.81% |(27.23-27.86) 2381 8.04% (6.55-6.90) 1232 4.16% (4.33-4.62) 1447 4.89% (4.25-4.53)
Stratum S3| 19 29602 (23.33-24.30) (7.73-8.35) (3.93-4.39) (4.64-5.13)
31.05% 6.79% 4.69% 3.81%
10093 2207 1525 1240
StratumS4 | 11 32510 (30.54-31.55) (6.52-7.06) (4.46-4.92) (3.61-4.02)

Figure 3




Figure 4

GRAPH 1. SINGLE BIRTH 37-42 (wp). VOLUME-STRATUM CAESAREAN SECTION RATES. PUBLIC AND PRIVATE HOSPITALS
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GRAPH 2. SINGLE VAGINAL BIRTH WITHOUT INSTRUMENT 37-42 (wp) VOLUME-STRATUM EPISIOTOMY RATES. PUBLIC AND PRIVATE HOSPITALS
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EPISIOTOMY PRIVATE S (N): Episiotomy in non-instrumental births. Private hospital stratum (N)
EPISIOTOMY PUBLIC S (N): episiotomy in non-instrumental births. Public hospital stratum (N)
*EPISIOTOMY PRIVATE S2. Incosistent reporting of episiotomy was identified in three hospitals in S2

Figure 5



Table 3. Normal birth 37-40 (wp) episiotomy rate

Number of | Registered .. .
. . Episiotomies
hospitals | normal births
(N) (N) (N) | Rate | cl
Public hospitals
Normal single vaginal birth 37-42 (wp) Publicly funded births in public hospitals
44 | 5039 | 1442 | 28.62% | 27.28-29.95
Private hospitals
Normal single vaginal birth 37-42 (wp) Private funded births in private hospitals
20 | 5242 | 2003 | 3821% | 36.78-39.64

Figure 6




Table 4. Single birth 37-42 (wp) C-Section and instrumental vaginal birth association with volume-stratum, type of funding and maternal age

Matenal age Type of financing Volume-stratum
OR ClI (95%) p value OR CI (95%) p value OR CI (95%) p value
Caesarean section 1.043 1.039-1.047 0.000 2,014 1.940-2.090 0.000 0.976 0.957-0.995 0.015
Instrumental vaginal birth 0.98 0.976-0.984 0.000 1,442 1.377-1.510 0.000 1.016 0.992-1.040 0.198

Figure 7
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