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Objective To assess the quality of maternity care in an Indian
metropolitan city.

Study design Three-stage cluster randomised cross-sectional
survey.

Setting Sixty selected colonies of Delhi.

Population One thousand eight hundred and one subjects (of
2286 eligible) were enrolled from 118 446 houses. Women who
had delivered a live viable birth in the past 6 months were
selected for the study.

Methods In stage 1, 20 wards (of 150) were selected using a
probability-proportionate-to-size systematic method. In stage 2,
one colony from each income stratum (high, middle and low) was
selected from each ward by simple random sampling. In stage 3, a
house-to-house survey was conducted to recruit 30 women for
administering a peer-reviewed and pilot-trialled questionnaire.

Main outcome measures Caesarean section rate, induction rate
and episiotomy rate.

Results National health targets such as iron supplementation
advice (>96%), tetanus vaccination (>81%), and >3 antenatal

visits (>90%) were largely achieved across health care facilities but
not in home deliveries. Interventions were lower in public than
private hospitals: caesarean section [23.7% (20.2-27.7) versus
53.8% (49.3-58.3)], induction [20.6% (17.5-24.25) versus 30.8%
(26.8-33.2)] and episiotomy [57.8% (52.3-63.1) versus 79.4%
(71.0-85.9)]. Private hospitals achieved better labour support rates
[1.1% (0.5-2.2) versus 14.6% (8.5-24.1)] and pain relief [0.9%
(0.4-2.0) versus 9.9 (6.5-14.8)]. Pubic hair shaving [16.2% (11.5—
22.5) versus 36.4% (29.9-43.4)], enema [20.2% (15.5-26.0) versus
57.3% (49.5-64.8)], and IV fluids during labour [44.0% (36.2—
52.2) versus 38.7% (29.3-49.1)] were widely prevalent in public
and private hospitals.

Conclusion Present practices fall short of evidence-based
guidelines, with relative overuse of interventions in private
hospitals and deficiency of patient-centred practices such as
labour support in public hospitals.

Keywords Caesarean rate, evidence-based medicine, India,
maternity care, quality of care, survey.
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Introduction

Quality of maternity care may be defined as ‘the degree to
which maternal health services for individuals and popula-
tions increase the likelihood of timely and appropriate
treatment, for the purpose of achieving desired outcomes
that are both consistent with current professional knowl-
edge and uphold basic reproductive right’.! From the
public health perspective this includes accessibility, avail-
ability and ability of healthcare resources to meet minimal
care guidelines across the community. However, from a

care-provider perspective this primarily denotes compliance
with evidence-based guidelines, as is the case with medical
conditions like diabetes.>

Internationally, several studies have documented the
quality of maternity care in both the public health and care
provider contexts.”® From the public health perspective
these studies have served as independent audits of prevail-
ing maternity healthcare systems. From the clinician per-
spective they have offered insight into the prevalence of
non-evidence based practices, providing opportunities for
self-improvement. In India, the National Family Health
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Survey (NFHS) and the District Level Household Survey
(DLHS) have attempted to document the quality of mater-
nity care at the population level.”'® However, these surveys
have restricted themselves to an audit of minimal health-
care objectives such as three antenatal visits, universal iron
supplementation and tetanus immunisation. Although these
surveys provide useful public health data, they do not
provide information on compliance with evidence-based
guidelines."" "7 There is an absence of universally agreed
parameters for assessing quality of maternity care (though
such measures exist for other conditions®) and a paucity of
literature on this subject internationally and from India.'®
This has precluded introspection at the health system or
practitioner levels. Considering that quality of care is
especially important in urban centres such as Delhi where
accessibility of healthcare resources is less of a limitation,
we conducted a pilot study in 2008 in South Delhi.'” Our
findings indicated that a substantial section of the populace
were subject to overuse of investigations and interventions,
while at the same time some of the minimal public health
goals were not being met. The small study from a single
locality did not allow generalisability or interpretation of
the clinical-demographic determinants of the care provided.
Hence we conducted the current ‘DELhi DELivery CARE
(DELCARE)’ survey with the objective of evaluating the
quality of maternity care in Delhi in terms of the degree to
which common practices are evidence-based.

Maternity services in Delhi

Maternity care in Delhi, a city with a population of over
16 million,”® is provided in a mix of public and private
facilities that vary widely in infrastructure and staffing.
This includes 32 public hospitals, 564 private hospitals and
nursing homes, seven primary health centres and over 250
public maternity homes.”’ Most of the deliveries in the
city are conducted by obstetricians.”” The obstetricians in
the private sector are typically in fee-for-service solo prac-
tices, whereas midwifery is poorly developed.”> Require-
ment for reporting on outcomes related to maternity care
is minimal at the health facility or practitioner levels.*’
Insurance coverage is limited and public facilities are often
overburdened.”’

Subjects and methods

Participants were identified via three-stage cluster rando-
mised sampling. Inclusion criteria were recently delivered
women (180 days) who had a live, viable birth (after
28 weeks of gestation, confirmed by the primary care pro-
vider). Exclusion criteria were the inability of a participant
to complete a questionnaire (subject unable to communi-
cate, seriously ill, physical/mental disability or major car-
diac, renal, hepatic, intestinal or neurological disease which

Quality of maternity care in an Indian city

required continuing treatment or hospital admission for
>1 week within last year) or delivery outside Delhi.

Study design
The study design is presented in Figure 1. Delhi is divided
into 150 wards (administrative subunits in the city, each
electing one councillor; population 50 000-250 000**). In
stage 1, 20 wards were selected by a probability-proportion-
ate-to-size systematic method, based on census data, using
a random computer-generated seed value.”® In stage 2,
three colonies, one from each of three socio-economic
strata, were chosen from each of the 20 wards (a colony is
a small administrative unit usually 1-2 km? this consti-
tuted a cluster in our survey) by simple random sampling.
In stage 3, a house-to-house survey was initiated in the
chosen colonies. The starting point for each colony was the
northern, southern, western or eastern extreme of the clus-
ter (one of four was chosen at random), and the survey
team moved lane-by-lane in the opposite direction (north
to south, south to north, west to east or east to west) until
all households were covered or a minimum of 30 willing
participants were located. Permission of the local Resident
Welfare Association (RWA) was sought wherever required.
Participants were given a time for questionnaire adminis-
tration within 2 weeks of the initial visit. The survey was
conducted between September 2009 and February 2011.
The cluster randomised approach stratified by socio-eco-
nomic class was chosen to minimise bias and maximise
representativeness and generalisability. Health facilities were
classified into Hospitals (>25 beds; Public or Private),
Nursing Homes (5-25 beds; private) and other small Insti-
tutions (<5 beds; public or private). Non-profit or NGO
hospitals were included in the classification of private.
Written informed consent was obtained. A free haemoglo-
bin (Hb) test was done, and weight and height measure-
ments were taken; there were no other incentives. The
institutional ethics committee of the Sitaram Bhartia Insti-
tute of Science and Research approved the project.
Information was recorded on a standard peer-reviewed,
pilot-trialled"® questionnaire by patient recall and docu-
ment verification wherever possible. This included maternal
age, infant age, ethnicity, education level, annual household
income, occupation, employment status and the place and
type of health care provider. Socio-economic status was
classified into higher, middle and lower using the income,
education and occupation of the subjects in accordance
with the inflation-adjusted Kuppuswamy scale (KSEC)*°
(scores 3—10 were classified as Lower Socio-economic Class,
LSEC; 11-15 as Middle Socio-economic Class, MSEC; and
>16 as Higher Socio-economic Class, HSEC). Detailed
information was collected on quality-of-maternity care
using standardised questions (see online Supporting Infor-
mation). Details based on recall (not verified from records)
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Women delivered in last 6 months in Delhi

150 wards*

|

size systematic method

Stage 1 - 20 wards selected by probability proportionate to

!

Stage 2 -Three colonies from each ward by simple random sampling

- one each belonging to high, medium and low income groups®

INCLUSION CRITERIA
l v' Delivered in last
6 th
Stage 3 -House-to-house survey (n = 1801 women enrolled) v Vir:l?lz bSirth
v Livebi
e  Women delivered within last 6 months (n = 2286) EXCLUS[il(‘),Ie\ItE;tl}'IFERlA
e Exclusions (n =185)
e Refused to answer or untraceable (n = 300) v Unable to
e First 30 women meeting criteria from each colony communicate
* Questionnaire administration and measurement v Major illness
v Delivered outside
l Delhi
EVALUATION

v’ Baseline socio-demographic data

v

v

v' Postpartum quality of life

v Delivery related expenditure

Quality of maternity care in context of existing guidelines
Blood pressure, height, weight, waist circumference, haemoglobin

Figure 1. Summary of study design. *Delhi as an administrative unit is governed by three municipal bodies — Municipal Corporation of Delhi (MCD),
New Delhi Municipal Corporation (NDMC), Delhi Cantonment Board (Armed forces included). The 150 wards comprised 134 MCD wards, seven
Cantonment areas and seven NDMC areas. @ Based on the MCD property tax classification®? (administrative, classification based on income used in
Delhi for determining property tax; range A-G; ‘A’ highest; high-income areas A, B; middle income areas C, D, E; and low income areas F, G).

were cross-checked from the subjects’ husband/mother-in-
law in the case of any discrepancies. The bilingual
questionnaire (Hindi and English; see Supporting Informa-
tion Appendix S1 for English version; translated and
back-translated) was designed to provide information on
outcomes of interest. These included minimal care objec-
tives from the national Reproductive and Child Health
(RCH) programme such as iron supplementation, tetanus
immunisation, number of antenatal visits and trained
attendance during delivery using relevant questions based
on the NFHS-3 questionnaire.'” We also evaluated com-
mon care provider practices in comparison with evi-
dence-based guidelines (mobilisation in labour, early
initiation of breastfeeding, labour support, antenatal coun-
selling for preterm labour and labour analgesia, etc.'"™”)
and potentially overused or misused investigations and
interventions such as induction, episiotomy, ultrasound,
catheterisation, IV fluids, shaving of pubic hair."”

For Hemocue haemoglobin estimation, 20 pl of blood
was drawn by pinprick from the subjects to determine the
prevalence of anaemia in the postpartum period.”” Weight,
height and haemoglobin estimations were performed at the
woman’s house.

Sample size considerations

On the basis of the pilot survey' it was estimated that a
sample size of 1594 subjects would be required to calculate
the prevalence of common physician practices (those with
prevalence >10%) with an acceptable relative error of 10%.
This sample size calculation accounted for the estimated
number of deliveries per year in Delhi and an estimated
design effect of 2.0 (accounting for the cluster design'?).
We decided to recruit 30 participants from each of the 60
clusters from three strata based on the methodology
adopted for the pilot survey.

Analysis

Data entry and analysis was done using PASW v 17.0 Soft-
ware (SPSS Inc., Chicago, IL, USA). The results were
adjusted for the three-stage stratified cluster design of the
survey. Inter- and intra- cluster variation and the population
of the cluster were used to ‘weight’ the results from the clus-
ters, leading to an overall summary estimate of 60 such
selected clusters. Complex Samples ‘Descriptives’ and ‘Fre-
quencies’ procedures in PASW were used to provide
adjusted means and frequencies where applicable. Differ-
ences between groups were evaluated on the basis
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of non-overlapping confidence intervals in estimates. Any
missing data were treated as ‘missing’ and the data point
was excluded from analysis but the subject retained.

Results

The survey team visited a total of 118 446 households (60
colonies, 20 each from the higher, middle and lower income
groups; 344-6759 households per colony) and identified
2286 women who had delivered within the last 6 months.
There were 185 exclusions as some women had delivered
outside Delhi, had a ‘major medical illness’ or were ‘unable
to communicate’. In all, 300 women (14.2%) did not con-
sent or were not traceable after three sequential visits to their
residence. Hence, the questionnaire was administered to
1801 eligible consenting participants (588, 585 and 628 from
the higher, middle and lower income areas, respectively). In
all, 746 women were categorised as HSEC (41.4%), 233
women as MSEC (12.9%) and 813 as LSEC (45.1%). KSEC
score could not be calculated for nine mothers as available
information was incomplete/not given. Complete medical
records (antenatal card, delivery papers and newborn dis-
charge) were available for 998 participants (~55%) and one
or more records were available for 1457 participants.

The socio-economic and obstetric profiles of the partici-
pants are shown in Table 1. The average age of the mothers
varied between 25.0 and 28.2 years across the socio-eco-
nomic spectrum. One-third of mothers were primiparous
with a trend towards higher parity in lower SEC. The pro-
portion of anaemic women was higher in the lower SEC
(47.2%) than the higher SEC (31.7%). An obstetrician pro-
vided antenatal care to >90% mothers from the middle and
higher SEC in comparison with 66% in the LSEC. More
than half of the deliveries took place in hospitals. Private
hospitals and nursing homes conducted 81.2% of deliveries
in the HSEC while public hospitals conducted 16.8%. In the
LSEC, 16.3% of all deliveries took place at private hospitals
and nursing homes, whereas public hospitals conducted
50.2%; 28.8% of LSEC deliveries were conducted at home.

The obstetric risk profile of the women was compared
across the healthcare facilities for maternal age, primiparity,
non-cephalic presentation, low birthweight (LBW; <2500 g),
prematurity and twinning. There was no significant differ-
ence in the incidence of teenage pregnancies, pregnancy in
>35-year-olds, premature deliveries and non-cephalic pre-
sentations. Low Dbirthweight babies were born to 22.8%
mothers at public hospitals compared with 14.1% at private
hospitals and 17.9% at nursing homes. Of mothers delivering
at private facilities, 54.4% were primiparous compared with
42.2% at public hospitals.

The quality of antenatal, delivery and postnatal practices
across the healthcare spectrum and national and interna-
tional norms used'''” is summarised in Tables 2 and 3.

Quality of maternity care in an Indian city

Minimal national goals such as iron supplementation advice,
tetanus vaccination and at least three antenatal visits were
met in >80% of the population, with the exception of those
delivering at home. Women in private hospitals had a signif-
icantly higher number of ultrasounds (mean 4.3 versus 2.5),
and significantly higher caesarean (53.8 versus 23.7%) and
induction (30.8 versus 20.6%) rates compared with public
hospitals. Private facilities, especially private hospitals, fared
better at counselling aspects: preterm labour counselling was
provided to 15.0 versus 44.2% and postnatal exercise coun-
selling to 8.5 versus 28.3% of women in public and private
hospitals, respectively. Auspicious timing was self-reported
as the reason for induction by 3% of mothers delivering at
private facilities. Only ~1% of women received labour sup-
port and pain relief in labour in public hospitals. Episiotomy
rates were universally high, and antiquated practices such as
routine enemas, urinary catherisation and shaving of pubic
hair were widely prevalent (7-60% across facilities, excepting
home deliveries). Family planning advice at discharge was
given to only a quarter of mothers with no significant differ-
ences according to healthcare facility.

The quality of neonatal practice is summarised in
Table 4. While a significantly higher proportion of the
deliveries at private facilities were attended by a child spe-
cialist, non-ideal norms such as routine shifting of the baby
to the nursery and delayed initiation of breastfeeding con-
tinued to be widely prevalent. Introduction of formula/ani-
mal milk feeding within 48 hours of birth and higher rates
of phototherapy were also reported in private facilities. A
minority of the babies stayed with the mother in the first
hour after birth across the health care spectrum.

Discussion
Main findings

This cluster randomised, community-based survey reveals a
poor quality of a range of maternity care practices across
the healthcare spectrum in Delhi, India, and points to sys-
temic determinants of quality of care. Although some basic
public health objectives are being met, prevalent practices
deviate substantially from a wide range of national and
international evidence-based guidelines. This includes pri-
vate institutions where the patient or insurance provider
pays for care and where infrastructure resources may be less
limiting. The survey highlights the overuse of investigations
(ultrasounds) and interventions (caesarean section, induc-
tion, and episiotomy), especially in private facilities, and a
deficiency of patient-centred practices (such as counselling
and labour support) particularly in the public hospitals.

Strengths and limitations
The strengths of the study lie in sampling strategy, a large
sample size, a patient-centred approach and the comparison

© 2014 Royal College of Obstetricians and Gynaecologists

241



Nagpal et al.

Table 1. Demographic profile across the socio-economic spectrum*

Characteristics

HSEC (n = 746)

MSEC (n = 233)

LSEC (n = 813)

Maternal age (years)
Body mass index (kg/m?)
% of Anaemic women
Baby birthweight (kg)
Baby gender (% male)
Obstetric history
Primiparous (%)

Multiparous (%)

Previous caesarean section (%)
Education level completed
llliterate or primary (%)
Middle/high school (%)
College education (%)
Gross family INCOME/month (INR)**
<11 750 (%)

11 750-23 499 (%)

23 500-50 000 (%)

>50 000 (%)

Employment status

Never worked (%)

Working full time (%)
Working part time (%)

Not working at present (%)
Primary caregiver
Obstetrician (%)

General lady doctor (%)
Some doctor (%)

Others (Nurse/physician assistant/TBA) (%)
Did not visit (%)

Place of delivery***
Hospital (%)

Government (%)

Private (%)

Nursing home (%)

Home (%)

Other small Institution (%)

28.2 (27.7-28.7)
26.3 (26.0-26.7)
31.7 (26.6-37.2)
2.91 (2.87-2.96)
53.2 (48.2-58.1)

45.2 (41.2-49.3)
54.8 (50.7-58.8)
17.8 (14.9-21.2)

0.0 (0.0-0.0)
15.1 (11.6-19.5)
84.9 (80.5-88.4)

0.7 (0.2-1.9)
16.9 (14.1-20.1)
32.2 (26.2-38.8)
50.3 (42.5-58.0)

59.5 (53.3-65.4)
6.2 (3.7-10.1)
1.5 (0.6-3.5)

32.8 (27.0-39.3)

97.7 (96.1-98.7)
1.5 (0.7-3.1)
0.5 (0.2-1.4)
0.0 (0.0-0.0)
0.0 (0.0-0.0)

76.0 (70.6-80.7)
16.8 (12.3-22.4)
59.2 (52.6-65.6)
22.0 (17.5-27.2)
0.7 (0.2-1.9)
1.3 (0.8-2.3)

25.9 (25.4-26.4)
23.7 (23.0-24.3)
41.1 (32.3-50.6)
2.83 (2.75-2.91)
44.2 (37.6-51.0)

36.9 (31.5-42.7)
63.1 (57.3-68.5)
12.9 (8.8-18.4)

8.6 (5.5-13.1)
70.4 (62.2-77.5)
21.0 (14.4-29.7)

36.9 (28.3-46.5)
61.8 (52.4-70.4)
1.3 (0.3-5.6)
0.0 (0.0-0.0)

94.4 (88.1-97.5)
0.9 (0.2-3.8)
0.4 (0.1-3.4)
4.3 (1.6-11.1)

89.3 (83.2-93.3)
8.2 (4.1-15.4)
1.3 (0.3-5.3)
0.9 (0.2-3.6)
0.4 (0.1-3.4)

68.7 (59.2-76.8)
48.9 (40.6-57.4)
19.7 (14.4-26.5)
18.9 (13.3-26.1)
6.4 (3.3-10.6)
6.0 (3.3-10.6)

25.0 (24.7-25.3)
21.7 (21.4-22.1)
47.2 (42.8-51.7)
2.74 (2.68-2.79)
53.9 (51.1-56.7)
27.9 (25.3-30.7)
72.1 (69.3-74.7)
6.6 (5.0-8.8)

45.9 (39.4-52.5)
53.6 (47.2-59.9)
0.5 (0.2-1.3)

100
0.0
0.0
0.0

0.0-100)
0.0-0.0)
0.0-0.0)
0.0-0.0)

96 7 (94.6-98.0)
0(0.4-2.7)
1(0.4-2.8)

2 (0.7-2.2)

66.4 (59.8-72.4)

17 2 (12.2-23.8)
2 (5.0-13.2)
0 (1.0-3.9)
5(3.5-8.8)

56.9
50.2
6.8
9.5
28.8
4.8

49.1-64.5)
43.8-56.6)
4.8-9.8)
6.7-13.3)
21.9-36.8)
2.9-7.9)

HSEC, high socio-economic class; LSEC, low socio-economic class; MSEC, middle socio-economic class; TBA, trained birth attendant.

*Data is presented as cluster-adjusted mean (95%Cl) or percentage (95%Cl) taking into account the survey design.
**INR (Indian rupee), Exchange rate 1 USD = 60 INR; 1 GBP = 99 INR (as of 13 June 2014).
***Hospital >25 beds; Nursing Home 5-25 beds; Other small Institution <5 beds.

of community-based data with evidence-based guidelines.
The collection of data by all-women staff using a validated
(pilot trialled and peer reviewed) bi-lingual (Hindi and
English) questionnaire also enhances the credibility of the
results. The study covers a socially, culturally, educationally
and ethnically diverse urban population with a multiplicity
of health care models and with patchy penetrance of insur-
ance coverage. While poor infrastructure and affordability
continue to be cited as the major reasons for limited pro-
gress in maternity care across the countl’y,28 the current

study presents data from a city where many of these factors
may be less significant limitations, shifting the focus to the
healthcare providers and systematic flaws (Delhi has one of
the highest per-capita bed capacities and per-capita income
in the country’'). The questionnaire-based survey method-
ology is limited by biases of recall, recency, belief and hind-
sight. However, lack of reliable birth registration data and
the amorphous multiplicity of service providers precluded
any other study design. The quality of care may have been
overestimated due to the exclusion of non-live births. The
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Table 2. Quality of antenatal care across healthcare facilities*

Quality of maternity care in an Indian city

Characteristics Hospital Nursing home Home Other small  Evidence

(n = 285) (n = 256) institutions

Government Private (n = 63)
(n = 649) (n = 548)
Iron supplement advised, yes (%) 98.6 (97.3-99.3) 99.5 (98.3-99.8) 98.2 (95.9-99.3) 82.4 (76.8-86.9) 96.8 (88.5-99.2 RCH
Iron supplement taken, yes (%) 92.3(89.7-94.3) 97.6 (95.8-98.7) 95.4 (92.1-97.4) 69.5 (63.4-75.0) 85.7 (75.0-92.3) NICE
Injection tetanus toxoid
2 doses (%) 89 7 (86.8-92.0) 92.2 (89.6-94.1) 91.6 (86.5-94.8) 67.2 (59.6-74.0) 81.0 (70.2-88.5) RCH
1 dose (%) 4 (5.6-9.7) 4.6 (3.0-6.9) 5.6 (3.4-9.2) 18.8 (13.0-26.3) 15 9 (9.5-25.3)
Not received (%) 2 (0.6-2.5) 1.1(0.3-3.4) 1.8 (0.6-4.8) 12.9 (9.4-17.5) 2 (0.9-10.7)
Urine tested >2 visits (%) 52 7 (47.3-58.0) 75.4 (67.6-81.8) 52.6 (44.3-60.8) 19.9 (14.5-26.7) 41 3 (32.0-51.2) NICE
Haemoglobin tested at 88.9 (84.3-92.3) 98.9(97.4-99.5) 93.3(89.6-95.8) 49.6 (43.6-55.7) 71.4 (55.4-83.4) WHO
least once (%)

Triple test done (%)** 6.0 (3.8-9.3) 43.6 (37.1-50.3) 11.9(7.8-17.7) 0.4 (0.0-3.3) 0.0 (0.0-0.0) NICE
Ultrasound
Done (one or more; %) 95.5 (93.0-97.2) 99.6 (97.4-100.0) 98.6 (95.5-99.6) 68 4 (60.0-75.8) 91 8 (80.4-96.8) NICE
Number (n) 2.5(2.3-2.7) 4.3 (4.1-4.5) 3.4 (3.1-3.6) 6 (1.4-1.7) 1(1.7-2.4)
>3 scans (%)*** 35.3(29.9-41.0) 87.8(83.6-91.0) 67.4(57.4-76.0) 5(3.1-9.4) 27 0 (16.3-41.3)
Number of antenatal visits (>3) (%) 95.7 (92.9-97.4) 99.5 (98.3-99.8) 96.1 (92.3-98.1) 59 0 (50.6-66.9) 90.5 (79.5-95.9) RCH
Counselling (%)
Asked about physical/mental abuse (%) 2 (0.5-3.3) 2.0 (1.0-3.9) 0.4 (0.0-3.0) 5(0.1-3.4) 6(0.2-12.2) NICE
Asked about feeling of sadness (%) 4 (2.0-8.0) 2.4 (1.2-4.7) 1.1 (0.3-3.5) 5(0.1-3.4) 6(0.2-12.2) NICE
Told about Preterm labour (%) 15 O (11.1-20.0) 44.2 (36.9-51.6) 27.4(20.8-35.2) 1(2.0-8.0) 16 4 (7.8-31.4) NICE
Labour analgesia (%) 3(2.4-7.8) 26.7 (18.9-36.2) 12.5(7.5-19.9) 4 (0.5-3.6) 6(0.2-12.6) NICE
Postnatal exercises (%) 5(5.5-12.9) 28.3(23.6-33.5) 14.0(9.5-20.2) (1.5-6.2) 2 (0.7-13.5) NICE

NICE, national Institute for Clinical Excellence'®'®; RCH, Reproductive and Child Health®3; WHO-A, practices that are demonstrably useful and
should be encouraged'”; WHO-B, practices that are clearly harmful or ineffective and should be eliminated'”; WHO-C, practices for which
insufficient evidence exists to support a clear recommendation and which should be used with caution while further research clarifies the issue'’;

WHO-D, practices that are frequently used Inappropriately.'”

*Data is presented as cluster adjusted mean (95%Cl) or percentage (95%Cl) taking into account the survey design.

**Screening for Down'’s syndrome.
***More than what would be required in routine cases.

cross-sectional nature of the information limits any cause—
effect inferences. The survey represents an urban metropolis
which limits generalisability to the largely rural countryside
but may be comparable to similar settings across the devel-
oping world.

Interpretation

Non-adherence to evidence-based standards has been
reported for individual elements of our survey both glob-
ally®”**?° and within India'®'®** but we have found no
comparable study examining a wide range of patient-cen-
tred outcomes relating to a multitude of evidence-based
guidance. Studies from developed countries report a lower
prevalence of outdated practices (such as pubic hair shav-
ing, urinary catheterisation and routine enema®’), lower
use of investigations (only 9.2% of women at the National
Maternity Hospital in Ireland had >2 ultrasounds®), and
lower rates of interventions.” Our results are more compa-

rable to those from Brazil, another developing country,

which has high rates for interventions and low rates for
patient-centred processes of care (for example, only 1% of
deliveries have labour support).*

Within India, national programmes such as the Repro-
ductive and Child Health Programme® and National
Population Policy®* have identified a minimum of three
antenatal visits, iron supplementation, and tetanus-toxoid
vaccination as key outcomes; our results for these are simi-
lar to those reported in the NFHS-3 and DLHS for
Delhi.>'® The caesarean rate found in our survey is much
higher than the 17% rate reported by NFHS-3 for urban
India but is comparable to the rates found in Chennai.'®
What our survey adds is information on other important
aspects of maternity care, such as number of ultrasounds,
labour support, labour analgesia and phototherapy. In line
with another study from urban India,”® we found high
rates of discarding colostrum and delay in breastfeeding, in
contravention to guidance from the Indian Academy of
Paediatrics.”
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Table 3. Quality of intranatal and postnatal care across the healthcare spectrum*

Characteristics Hospital Nursing Home Other small Evidence
homes (n = 256) institutions
Government Private (n = 285) (n = 63)
(n = 649) (n = 548)
Person primarily conducting the delivery (n = 1801)
Obstetrician (%) 78 4 (72.0-83.7) 98 7 (97.5-99.4) 94 4 (89.3-97.1) 8 (0.2-3.4) 52 4 (30.7-73.2) RCH
General doctor (%) 9 (3.8-9.0) 5(0.2-1.7) 2 (1.2-8.2) 6 (0.5-5.3) 8 (1.4-14.8)
Nurse (%) 12 2 (8.0-18.0) 5(0.2-1.7) 1(0.9-4.9) 6 (3.9-11.0) 41 3 (22.2-63.4)
TBA/ANM/Dai (%)** 2 (0.0-1.3) 0 (0.0-0.0) 0 (0.0-0.0) 83 2 (75.3-88.9) 0 (0.0-0.0)
Mode of delivery (n = 1801)
Vaginal (%) 76.3 (72.3-79.8) 46.2 (41.7-50.7) 58.6 (48.6-67.9) 100.0 (100.0-100.0) 92.1 (81.8-96.8)
Caesarean section, Total (%) 23.7 (20.2-27.7) 53.8 (49.3-58.3) 41.4 (32.1-51.4) - 7.9 (3.2-18.2) WHO
Emergency caesarean section (%) 9.2 (7.0-12.2) 21.2(17.5-25.4) 17.5(12.3-24.4) = 4.8 (1.4-14.6)
Induction of labour (n = 1801)
Attempted (%) 20.6 (17.5-24.2) 30.8 (26.8-33.2) 31.9 (25.1-39.6) 2.7 (1.1-6.5) 17.5 (9.2-30.8) WHO
Routine labour practices (n = 1477)
Labour support provided (Yes; %) 1.1 (0.5-2.2) 14.6 (8.5-24.1) 4.7 (2.0-10.4) 76.6 (62.8-86.4) 21.3(9.0-42.4) WHO-A
Who provided labour support? (n = 280)
Husband (%) 16.7 (1.9-67.6) 76.9 (64.0-86.2) 50.0 (20.5-79.5) 2.6 (1.1-6.0) 0.0 (0.0-0.0)
Other relative/friend (%) 83.3(32.4-98.1) 23.1(13.8-36.0) 50.0 (20.5-79.5) 97.4 (94.0-98.9) 100.0 (100.0-100.0)
How was the heart rate of the baby monitored? (n = 1085; those who had fetal monitoring)
Intermittent auscultation — 18.2 (13.1-24.7) 18.3(12.0-26.8) 25.3 (17.4-35.3) 2.3(1.1-4.9) 31.1(17.7-48.7) WHO-D
Nurse (%)
Intermittent auscultation — 63.3 (56.5-69.7) 79.1(70.4-85.8) 70.1 (59.5-78.9) 1.2 (0.3-4.6) 27.9 (14.2-47.5)
Doctor (%)
Continuous electronic 11.0 (7.0-17.0)  51.7 (42.3-61.1) 20.9 (12.8-32.1) 0.0 (0.0-0.0) 0.0 (0.0-0.0)
fetal monitoring (%)
Shifted to another facility 4.9 (3.1-7.7) 1.8 (0.8-3.9) 4.2 (2.2-7.9) 15.2 (10.4-21.7) 11.1 (5.2-22.3)
during labour (%)
Routine vaginal delivery practices (n = 1229)
Episiotomy given (%) 57.8 (52.3-63.1) 79.4(71.0-85.9) 70.1 (60.5-78.1) 8 (0.2-3.2) 41.4 (25.8-59.0) WHO-D
Shaving pubic hair (%) 16.2 (11.5-22.2) 36.4 (29.9-43.4) 26.3 (18.2-36.5) 5 (1.3-9.4) 12.1 (4.1-30.8) WHO-B
Enema given (%) 20 2 (15.5-26.0) 57.3 (49.5-64.8) 50 3(41.9-58.7) 4(0.1-2.9) 29 3(16.3-46.9) WHO-B
Urinary catheterisation (%) 7 (3.5-9.1) 15 4 (9.7-23.6) 8 (4.4-13.5) 0 (0.0-0.0) 2 (1.4-17.0) WHO-D
Pain relief measures during labour (%) 9 (0.4-2.0) 9 (6.5-14.8) 7 (1.0-7.5) 0 (0.0-0.0) 0 (0.0-0.0)
Non-invasive, non-pharma (%) 0 (0.0-0.0) 8(0.2-3.1) 0 (0.0-0.0) 0 (0.0-0.0) 0 (0.0-0.0) WHO-A
Systemic agents (%) 0 (0.0-0.0) 8 (0.2-3.1) 0 (0.0-0.0) 0 (0.0-0.0) 0 (0.0-0.0) WHO-D
Epidural analgesia (%) 6 (0.2-1.8) 9 (4.0-15.1) 0(1.1-8.1) 0 (0.0-0.0) 0 (0.0-0.0) WHO-D
Mobility during labour (%) 58 2 (51.0-65.1) 58 1 (51.4-64.5) 54 5(42.1-66.4) 83 2 (73.0-90.1) 53 4 (30.0-75.4) WHO-A
Oral fluids during labour/delivery (%)  54.1 (48.1-60.1) 58.1 (49.4-66.3) 53.9 (44.5-63.1) O 3(61.6-77.7) 63.8 (51.4-74.6) WHO-A
Intravenous fluid during labour (%) 44.0 (36.2-52.2) 38.7 (29.3-49.1) 64.7 (53.2-74.7) 2 (0.4-3.3) 41.4 (26.0-58.7) WHO-B
Oxytocics during labour (%) 23.6 (15.4-34.5) 44 7 (30.5-59.8) 44.3 (33.7-55.5) 8(0.2-3.1) 22.4 (10.8-40.9) WHO-D
Stitched tear (%) 10.7 (7.7-14.8) 1(5.5-14.8) 10.8 (6.4-17.6) 6 (0.6-3.9) 13.8 (7.1-25.1)
Main position during bearing down (n = 1229)
Lithotomy (%) 48.9 (39.8-58.0) 71.1(57.9-81.5) 67.7 (55.0-78.2) 2.0(0.84.7) 37.9 (25.1-52.7) WHO-A
On your back (%) 49 7 (40.5-58.9) 26.5(16.8-39.2) 32.3 (21.8-45.0) 77.3 (69.3-83.8) 58.6 (45.0-71.0)
Non-Supine position (%) 0 (0.0-0.0) 1.2 (0.4-3.5) 0.0 (0.0-0.0) 14.1 (8.0-23.5) 0.0 (0.0-0.0)
Postnatal visit to mother 1(0.6-1.6) 5.8 (5.0-6.7) 4.0 (3.0-5.0) 0.1 (0.03-0.2) 0.5 (-0.10 to 1.02)
(days from birth)
Family planning advice given (%) 29.1 (23.4-35.6) 31.6 (25.6-38.2) 22.5(17.5-28.4) 25.8(17.4-36.5) 31.7 (18.8-48.3) NICE-37

NICE, National Institute for Clinical Excellence’®'; RCH, Reproductive and Child Health®3; WHO-A, practices that are demonstrably useful and
should be encouraged'”; WHO-B, practices that are clearly harmful or ineffective and should be eliminated'”; WHO-C, practices for which
insufficient evidence exists to support a clear recommendation and which should be used with caution while further research clarifies the issue'”
WHO-D, practices that are frequently used Inappropriately.’”
*Data is presented as cluster adjusted mean (95%Cl) or percentage (95%Cl) taking into account the survey design. Place of delivery is defined as

where the baby was finally delivered.

**TBA, trained birth attendant; ANM, auxillary nurse midwife; Dai-Untrained Traditional Birth Attendant.
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Table 4. Quality of neonatal care across the healthcare spectrum (n = 1801)*

Quality of maternity care in an Indian city

Characteristics Hospital Nursing home Home Other small Evidence
(n = 285) (n = 256) institutions
Public Private (n = 63)
(n = 649) (n = 548)
Delivery attended by child 40.1 (33.7-46.8)  81.4 (76.7-85.3) 63.5 (55.4-70.9) 0.4 (0.0-3.2) 15.9 (6.8-32.8)
specialist (%)
Newborn care
Baby shifted to nursery as routine  12.6 (7.6-20.3) 27.4 (21.2-34.5) 11.2 (7.9-15.8) - 4.8(1.1-18.8)  NICE-55
procedure (%)
Baby weighed at birth (%) 98.8 (97.3-98.8) 100.0 (100.0-100.0) 98.9 (96.7-99.7) 10.2 (6.7-15.1)  81.0 (58.1-92.9) NICE-55
Allowed to touch the baby 22.4 (17.2-28.6) 29.9 (22.8-38.1) 23.0 (15.5-32.7) 32.3(12.2-62.1) 59.8 (41.0-76.7) NICE-55
immediately (<30 minutes) (%)
Shown baby within half an 83.8 (79.4-87.4) 86.7 (83.4-89.4) 79.6 (71.9-85.7) 89.8 (78.4-95.6) 82.5 (68.8-91.0)
hour of birth (%)
Newborn feeding
Initiation of breastfeeding 79.0 (76.0-81.8) 51.7 (47.2-56.2) 63.5 (55.6-70.8) 71.9 (60.9-80.7) 84.1(73.3-91.1) NICE
(<24 hours) (%)
Skilled breastfeeding support in 70.4 (60.8-78.5)  90.5 (84.8-94.2) 81.1 (69.6-88.9) - 49.2 (29.0-69.7)
initiation of breastfeeding (%)
Colostrum discarded (%) 11.7 (7.1-18.7) 8.2 (5.7-11.6) 11.9 (7.7-18.1) 33.6 (25.0-43.5) 11.1 (5.7-20.6) NICE
Formula/animal milk given within ~ 17.7 (14.7-21.1)  44.5 (38.8-50.4) 35.4 (28.3-43.3) 14.5(9.2-22.1) 12.7 (7.0-21.9) NICE
48 hours (%)
Formula/animal milk never 51.9 (46.9-56.9) 23.4(19.1-28.2) 28.1 (21.6-35.6) 46.0 (34.2-58.4) 53.9 (43.8-63.7)
given (%)
Always fed formula/animal 3.2 (1.9-5.4) 8.2 (4.7-13.9) 6.7 (4.1-10.7) 3.2 (0.4-20.4) 5.9 (2.8-11.8)
milk (%)
First check up of baby
<1 hour (%) 36.2 (18.8-58.2) 39.1 (20.3-61.7) 31.2 (14.9-54.1) 15.2 (7.6-28.3) 25.4 (10.2-50.5)
1-24 hours (%) 3.4 (1.5-7.5) 2.9 (1.2-7.0) 1.8 (0.6-4.9) 10.9 (5.5-20.7) -
1-7 days (%) 10.6 (7.2-15.5) 31.2 (20.3-44.6) 31.9 (22.2-43.6) 5.1 (2.4-10.5) 15.9 (6.3-34.8)
7-30 days (%) 10.8 (13.7-30.3) 19.5 (12.2-29.7) 25.6 (17.3-36.2) 18.8 (11.8-28.5) 22.2 (10.2-41.8)
>1 month/Never (%) 29.0 (19.0-41.4) 7.3 (4.2-12.3) 9.5 (5.0-17.3) 50.0 (40.2-59.8) 36.5 (18.1-60.0)
Phototherapy given (%) 11.9 (9.6-14.5) 21.5 (17.7-26.0) 13.0 (8.7-18.8) 2.7 (0.9-7.7) 4.8 (1.5-13.9) WHO

RCH, Reproductive and Child Health®3; NICE, National Institute for Clinical Excellence®"®; WHO-A, practices that are demonstrably useful and
should be encouragedw; WHO-B, practices that are clearly harmful or ineffective and should be eliminated'”; WHO-C, practices for which
insufficient evidence exists to support a clear recommendation and which should be used with caution while further research clarifies the issue'”’;

WHO-D, practices that are frequently used Inappropriately.’’

*Data is presented as cluster adjusted percentage (95%Cl) taking into account the survey design.

The widespread departure from evidence-based guide-
lines is of concern for several reasons, primarily the avoid-
able maternal and neonatal morbidity. Medical
investigations should be carried out only when indicated
and their indiscriminate use is known to increase false-pos-
itives.”” This implies that the high number of ultrasounds
and high electronic fetal monitoring rates may be contrib-
uting to the high caesarean rate,”®*’ which will in turn fuel
an increase in related short- and long- term complica-
tions.*>*' Excessive use of ultrasounds may also increase
the risk for neurodevelopmental disorders.*>*> The low
rates for labour support and pain relief for the majority of
women across facility types are inconsistent with interna-

. . 14,17
tional guidance.

It can be hypothesised that overcrowding and disempow-
erment of users contribute to some of the care practices seen
in public hospitals. Low achievement of national health tar-
gets related to antenatal care in home deliveries probably
reflects absence of care rather than a problem with the home
setting per se.***> The higher intervention rates at private
facilities could be hypothesised to reflect fee-for-service
financial incentives, time pressures of single obstetric prac-
tice, fear of litigation, patient preference, or widespread use
of ultrasounds and electronic fetal monitoring without
proper indications and understanding of risk—benefit analy-
sis. The absence of midwifery*® is probably an important
limitation across facilities, as obstetrician-led practices
worldwide have been shown to have higher interventions.*’
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Minimal outcome reporting requirements allow the unsatis-
factory situation to remain under the radar.

Conclusion

The DELCARE survey documents prevalent practices using
a population-based, community survey that provides a
wider ‘diagnostic’ view of maternity care in Delhi. It shows
that care falls substantially short of evidence-based national
and international guidelines. This information should sen-
sitise policy makers and providers towards the need for
better health governance. Further work should develop a
uniform set of quality measures and registries for maternity
care to enable comparisons across standards, institutions,
geographic areas and time. Research should be undertaken
to understand the reasons for such widespread departure
from guidelines and to determine how care can be better
aligned with evidence.
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