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Abstract:  
Objective: To evaluate the quality of essential care during normal labour and childbirth in 
maternity facilities in Uttar Pradesh, India. 
 
Methods: Between 26 May and 8 July 2015, we used clinical observations to assess care provision 
for 275 mother–neonate pairs at 26 hospitals. Data on 42 items of care were collected, summarized 
into 17 clinical practices and three aggregate scores and then weighted to obtain population-based 
estimates. We examined unadjusted differences in quality between the public and private facilities. 
Multilevel linear mixed-effects models were used to adjust for birth attendant, facility and maternal 
characteristics. 
 
Findings: The quality of care we observed was generally poor in both private and public facilities; 
the mean percentage of essential clinical care practices completed for each woman was 35.7%. 
Weighted estimates indicate that unqualified personnel provided care for 73.0% and 27.0% of the 
mother–neonate pairs in public and private facilities, respectively. Obstetric, neonatal and overall 
care at birth appeared better in the private facilities than in the public ones. In the adjusted analysis, 
the score for overall quality of care in private facilities was found to be six percentage points higher 
than the corresponding score for public facilities. 
 
Conclusion: In 2015, the personnel providing labour and childbirth care in maternity facilities 
were often unqualified and adherence to care protocols was generally poor. Initiatives to measure 
and improve the quality of care during labour and childbirth need to be developed in the private 
and public facilities in Uttar Pradesh. 
 
Keywords: childbirth, India, quality of care, uncomplicated birth, Uttar Pradesh 
Tables and Figure: at the end of the paper. 
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Introduction 
The quality of care offered at maternity facilities not only affects pregnant women – both 

emotionally and physically – but also has an impact on the long-term health and survival of 

mothers and neonates.1,2 An increased focus on care during childbirth can lead to reductions in 

disability, maternal and neonatal mortality and stillbirths.2,3 

An estimated 72% of all deliveries – including 69% of those in South Asia – now occur 

in health facilities.4 Even in health facilities, however, failures in the processes of care can 

result in bad obstetric and neonatal outcomes5,6 and care of poor quality often leads to low 

demand for maternal health services.7,8 Some routine interventions can be ineffective or even 

harmful.9 

Despite substantial efforts to promote evidence-based obstetrics, the uptake of 

recommended interventions into clinical practice has been limited.10–12 Clinical practices can 

be difficult to change because they are influenced by health worker and patient characteristics, 

the complexity of the tasks involved and the institutional and sociocultural environments.13,14 

In 2015, the estimated number of maternal deaths in India was higher than that in any 

other country apart from Nigeria.15 India has to make rapid improvements in its levels of 

maternal mortality if the Global Strategy for Women’s, Children’s and Adolescents’ Health’s 

targets are to be met by 2030.16 Maternity services in India are available from an enormous 

range of health providers. Maternity care in the public sector is provided through a network of 

primary, secondary and tertiary facilities that, in principle, provide routine care, basic 

emergency obstetric care and comprehensive emergency obstetric care, respectively.17 In the 

private sector, maternity care is provided by a heterogeneous collection of facilities that range 

from small maternity homes to large multispecialty medical colleges and tertiary hospitals. 

An analysis of the results of Demographic and Health Surveys conducted in 57 

countries between 2000 and 2013 revealed that, in the various regions of the world, the private 

sector accounted for 9−56% of deliveries.18 In 2003–2005, an estimated 22% of all deliveries 

in India occurred in the private sector.19 Among Indian women, previous negative pregnancy 

outcomes and relatively high socioeconomic status are positively associated with use of private 

facilities19 whereas belonging to a so-called scheduled caste or tribe is negatively associated 

with such use.20 The private sector is more expensive than the public sector but most Indians 

associate the private sector with better amenities and a higher standard of care.20 
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Although much information exists on the quality of emergency obstetric care in 

India,21,22 there appears to have been little research on the quality of normal labour and 

childbirth care, particularly in private facilities. The results of a few relevant qualitative studies 

on the public sector have generally revealed care of poor quality, often characterized by high 

rates of labour augmentation, routine episiotomies, no choice of position, non-adherence to 

protocols, limited monitoring, early discharge from the hospital and poor neonatal care.23–25 In 

most areas of the world, deliveries in the private sector are much more likely to be by caesarean 

section than deliveries in the public sector.26–29 This paper reports findings from clinical 

observations that were used to describe and investigate the quality of care provided routinely, 

for uncomplicated labour and childbirth, in maternity facilities in Uttar Pradesh, India. 

Methods 

Study setting 
This study was conducted in three districts of Uttar Pradesh: Kannauj, Kanpur Dehat and 

Kanpur Nagar.30 In 2012–2013, Uttar Pradesh was the Indian state with the largest population 

and the second and third highest levels of maternal and neonatal mortality, respectively.31 At 

this time, the estimated number of neonatal deaths per 1000 live births was 55 deaths in 

Kannauj, 41 deaths in Kanpur Dehat and 24 deaths in Kanpur Nagar. The estimated percentage 

of deliveries occurring in public and private facilities, respectively, was 43% and 15% in 

Kannauj, 46% and 10% in Kanpur Dehat, and 34% and 34% in Kanpur Nagar.31 Also 

widespread inequities across the continuum of care existed – in terms of the recorded indicators 

of maternal, neonatal and reproductive health – in the three study districts.31 

Sampling 
We used a multistage sampling method. The initial sampling frame included 59 facilities in 

Uttar Pradesh that provided maternity services: all 29 of the larger public facilities listed by the 

Indian Department of Health – i.e. facilities that reported at least 200 deliveries per month32 

and, in theory, provided basic emergency obstetric care at all hours of the day and night – plus 

the 30 private facilities that, in theory, provided continuous maternity care. The private 

facilities were identified by key informants from Sambodhi Research and Communications 

(Lucknow, India) – an organization that has worked in health research in the study districts for 

several years. 

In the second stage of sampling, we attempted to select six public facilities per district 

– i.e. a random selection of four of the community health centres, one of the medical colleges 



 

3 

and one of the district hospitals. Since Kanpur Dehat did not have a medical college, we had to 

select an additional district hospital. Although we invited the 18 selected public facilities and 

all 30 private facilities to participate in our study, 13 facilities – all private – refused to 

participate. At nine of the facilities that agreed to participate – again all from the private sector 

– no deliveries occurred while observers were present. The observational data that we analysed 

therefore came from 18 public facilities and eight private (Fig. 1). Power calculations were 

used to estimate the number of observations required at each facility (available from the 

corresponding author). We expected observations of up to 10 deliveries to be completed either 

over the two days of observation at each public facility or over the week of observation at each 

private facility. The 211 observed deliveries from 18 public sector facilities are a sample of an 

estimated 41, 512 annual deliveries that occurred in 18 public sector facilities in 2015.  The 64 

observed deliveries from eight private sector facilities represented 3 579 deliveries from 8 

private sector facilities in 2015. These data on annual caseloads were self-reported by health 

facilities and collected by us during the study. The larger household survey in three study 

districts found that public sector deliveries account for 54.8% (n =1 943), private sector account 

for 13.7% (n = 486) and home deliveries account for 31.5% (n =1 117) annually. The public 

sector was found to be 3.98 times larger than the private sector. Therefore, to get a 

representative sample of births by health facility, we multiplied the private sector births by a 

factor of 2.94 to get a total of 10 535. 

Study participants and sites 
Study participants were pregnant women with spontaneous, uncomplicated labours who gave 

their written informed consent. Pregnant women were enrolled if they had a gestational age 

between 37 and 42 weeks and a singleton pregnancy with vertex presentation. We observed 

the post-admission care provided to these women and their neonates until one hour postpartum. 

Data collection 
We developed an assessment tool (available from the corresponding author) based on a critical 

assessment of previously tested instruments12,33 and the relevant World Health Organization 

guidelines.34 Questions capturing demographic, educational and socioeconomic status were 

adapted from the National Family Health Survey questionnaire.35 At maternity facilities, 14 

trained enumerators with a clinical background visited the admissions, emergency, labour and 

postnatal wards to identify pregnant women who were likely to undergo uncomplicated vaginal 

births. Two enumerators were then stationed at each facility for either two days – if the facility 
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was in the public sector – or a week – if the facility was in the private sector – and they observed 

round-the-clock provision of care for mothers and their neonates. Data were collected between 

26 May and 8 July 2015. 

Ethics 
We obtained ethical approval from the Ethics Review Board of the Public Health-care Society 

and the Indian Council for Medical Research in India, and the London School of Hygiene & 

Tropical Medicine in the United Kingdom of Great Britain and Northern Ireland. 

Measures 
Learning from previous quality measurement efforts,36,37 our assessments of quality of care 

encompassed not only the provision of clinical care but also clients’ experiences of care. We 

investigated both the application of evidence-based practices – including use of potentially 

harmful interventions – and woman-centred respectful care practices during the birthing 

process.38 We collected data on 42 items of care for each observation (Table 1). Each item was 

coded 1 if completed and 0 if not. We then aggregated the items into 17 care practices – i.e. 

nine obstetric and eight neonatal – and scored each practice 1 if fully completed and 0 if not 

(Table 1). Some practices were based on a single item and some were based on multiple items. 

Finally, summary scores for obstetric care, neonatal care and overall essential care at birth – 

based on the relevant nine, relevant eight and all 17 clinical practices, respectively – were 

calculated as the percentage of the practices measured that were completed for each woman. 

For each woman investigated, data on household ownership of a common set of assets 

were collected and then used, in principal components analysis, to generate quintiles of wealth 

status.39 We recorded the age, caste, day and time of admission, parity, referral status and 

wealth quintile of each woman, whether the birth attendants were qualified or unqualified and 

the facilities’ maternity caseloads – i.e. the numbers of deliveries recorded in 2014. 

Analysis 
Descriptive analyses were carried out at the level of individual women. We used the svy 

command in Stata version 14 (StataCorp. LP, College Station, United States of America) to 

account for clustering and to incorporate weights based on each facility’s maternity caseload. 

All of the percentages shown in the Results section are weighted estimates. Frequencies, 

means, prevalence and proportions were calculated for covariates disaggregated by sector. A 

two-level linear mixed-effects model was used – with a random effect at the facility level to 

account for clustering.40 The exposure variable was public or private sector. The explanatory 
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variables were the birth attendant’s and women’s characteristics and the maternity caseloads 

that we had recorded and – to reduce the effects of any inter-observer bias – a dummy variable 

for each enumerator. Estimation was by restricted maximum likelihood. We used a Wald test 

to generate an overall P-value for each categorical variable – e.g. age group – and assess 

whether there was a significant association between a given explanatory variable and the 

quality of care that had been observed. 

Results 

Sample characteristics 
Of the 275 observations, 211 were conducted in public facilities and most pregnant women had 

come directly to the study facilities (91.5%), were 20 to 34 years of age (90.4%), multiparous 

(56.0%) and belonged to the caste category known as ‘other backward’ (51.4%; Table 2). 

Compared with those in the public sector, higher proportions of pregnant women in the private 

sector belonged to the caste category known as ‘other backward’ (P = 0.002) and – although 

not statistically significant – to the wealthiest quintile (P = 0.07) (Table 2). According to the 

weighted estimates, qualified personnel performed 73.0% of deliveries in the private sector but 

only 27.0% of those in the public sector (P = 0.01) and 99.5% of maternity cases seen in the 

private sector but only 93.1% of those seen in the public sector were admitted during daytime 

work-hours (P = 0.003; Table 2). 

Care quality by sector 
Table 3 shows the quality of care by sector – in terms of each of the clinical practices measured. 

In the overall provision of obstetric care, in both sectors, monitoring of labour using a 

partograph (1.7%), screening for pre-eclampsia or eclampsia (2.3%), woman-centred care 

(3.5%), avoidance of harmful and/or unnecessary interventions (4.3%) and the active 

management of the third stage of labour (24.5%) were relatively rare whereas measures for the 

prevention of maternal infection during admission (76.4%) and health worker avoidance of 

behaviours harmful to the mothers (74.2%) were common. In the provision of obstetric care, 

assessment of maternal blood loss (P = 0.01), measures for the prevention of maternal infection 

during childbirth (P = 0.05) and partograph use (P < 0.001) were observed significantly more 

frequently in the private sector than in the public sector. 

In the provision of fetal or neonatal care across both sectors, assessment of Apgar scores 

one and five minutes after birth (0.9%), assessment of fetal presentation and fundal height 

(1.1%) and the regular monitoring of fetal heart rate (20.1%) were rare whereas resuscitation 
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preparedness (68.1%), sterile cord care (95.2%) and support for early initiation of breastfeeding 

(69.8%) were relatively common. One clinical practice – the regular monitoring of fetal heart 

rate – was observed much more frequently in the private sector than in the public sector (73.3% 

vs 6.6%; P < 0.001). Observational data disaggregated by each of the 42 items of care that were 

observed are available from the corresponding author. 

Quality of essential care during labour and childbirth was found to be deficient (mean: 

35.7%) across our entire sample of facilities (Table 3). Overall, 45.0% of recommended clinical 

practices were completed among women giving birth in the private sector compared with 

33.3% in the public sector (P = 0.01). Private-sector clients received 40.0% of the 

recommended obstetric care practices and 51.0% of the recommended neonatal care practices 

– compared with 28.3% (P = 0.01) and 39.0% (P = 0.02), respectively, in the public sector. 

The results from the multivariate analysis revealed that, after controlling for 

confounders, the overall quality of care score was six percentage points higher (P = 0.03) in the 

private sector than in the public sector (Table 4). We found no association between use of 

qualified personnel, facility caseload or the woman’s age, caste, parity, referral status or 

socioeconomic status and the overall quality of care at the time of birth. However, compared 

with admission on a weekday, admission during the weekends was associated with a quality of 

care score that was three percentage points lower (P = 0.03). 

When we examined adjusted variances, for quality of care, between health workers, we 

found greater variation within health workers (standard deviation, SD: 0.004) than between 

them (SD: 0.002; intraclass correlation: 0.33). Similarly, there was greater variation, for quality 

of care, within health facilities (SD: 0.005) than between them (SD: 0.002; intraclass 

correlation: 0.27). We found no evidence that birth attendants were exerting more – or less – 

effort simply because they were being observed and there was, therefore, no significant 

Hawthorne effect (available from the corresponding author). 

Discussion 
Using clinical observations, we found that, in Uttar Pradesh, essential care provided to women 

and their neonates – during labour and childbirth – was generally of poor quality. The private 

facilities generally outperformed the public facilities in terms of both obstetric and neonatal 

care. Measures to prevent some major causes of maternal mortality – e.g. haemorrhage, 

hypertensive disorders and sepsis – were rare in both the private and public sectors. 
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Our study advances the descriptive evidence base on quality of care at the time of birth 

in India – particularly for the private sector, which has an increasing share of the market for 

maternity care.18 Direct observations of clinical practices offer advantages over other methods 

of quality assessment, especially when – as in our study – there is no evidence of a Hawthorne 

effect. We developed a comprehensive measure of quality of care that included adherence to 

evidence-based guidelines, respectful care practices, harmful and unnecessary interventions 

and harmful health worker behaviours. The methods we used to calculate separate indices for 

neonatal care, obstetric care and overall essential care at birth could be used for monitoring 

quality of care in other settings. 

Our multivariate analysis confirmed that, in our study districts, private maternity 

facilities generally provided a higher standard of care than those in the public sector and that 

the quality of care provided – in either sector – was not significantly related to the investigated 

characteristics of the birth attendant, facility or the woman’s age, caste, parity, referral status 

or socioeconomic status. However, compared with admission at other times, admission at a 

weekend was associated with poorer quality of care. Other studies have also revealed poorer 

neonatal and obstetric care during weekends than at other times.41,42 

Care during labour and childbirth in the public sector was less likely to be provided by 

qualified staff than such care in the private sector. However, we did not find that care provided 

by qualified personnel was significantly better than that provided by unqualified personnel. 

Even qualified birth attendants may not be adequately skilled.25,43 In a study from India using 

standardized patients, only minor differences were found between the quality of care given by 

trained providers and that given by untrained providers – although this study did not focus on 

maternal and neonatal care.44 

We did not find any relationship between facility size and quality of care at birth – 

perhaps because our observations were limited to uncomplicated vaginal births and quality of 

care for such births was generally poor irrespective of the facility caseload. Previous studies 

have found a relatively better quality of care at large high-level facilities and this may explain 

why patients may sometimes bypass small low-level facilities.7 Although, we do not have 

robust evidence on the factors influencing quality of care at maternity facilities in India, 

evidence from low-income countries indicates that provider effort could be a key determinant.45 

Evidence also exists that the private sector generally provides better quality of care because it 

has superior management and operational systems – including better incentive schemes that 

attract more motivated and better qualified staff.44 
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Our findings are similar to those of some other studies in India. In a study based in 

Rajasthan, partograph use was found to be especially weak and monitoring was found often to 

consist only of repeated unhygienic vaginal examinations.24 We found active management of 

the third stage of labour to be more common in the facilities we surveyed than reported in some 

neighbouring districts of Uttar Pradesh.23 We found respectful rights-based maternity care38 to 

be rare. Our informal observations during data collection – of labour room environments that 

often appeared chaotic and of some health workers that could be abusive, dominating and 

threatening on occasions (available from the corresponding author) – were consistent with 

those previously found in Madhya Pradhesh46 and Rajasthan.25 Inadequate knowledge and 

skills, lack of enabling environments, limited supportive supervision, staffing shortages and 

the poor quality of in-service training could all be underlying causes of the generally poor 

quality of maternity care in India.24,46 The Indian government is currently implementing a range 

of schemes to improve the quality of intrapartum and immediate postpartum care.47 Given the 

shortages of skilled human resources for maternity care in India, focused efforts to establish a 

professional cadre of midwives could be beneficial. We found greater variance in quality of 

care within individual health workers than between them. This could indicate that health 

workers do not follow standard protocols and/or provide preferential care. 

Our study had several limitations. First, there may have been observer bias – e.g. due 

to the general perception that the private sector is superior because it has better infrastructure 

and better trained personnel. Second, there were challenges in sampling the private sector. Not 

only did 13 private facilities refuse to participate but also we had no official sampling frame 

from which to select private facilities. It is possible that the quality of care provided by the 

participating private facilities was different to that provided by the other private facilities in 

Uttar Pradesh. Third, although it provided useful summary measures, our aggregation of 

numerous indicators into broader indices will have masked variation between individual 

indicators. Also, in developing our aggregate measures of quality, we gave equal weight to 

each indicator because there was no scientific basis for applying intervention-specific weights. 

All of the women who were invited to participate in the study agreed to participate and, by 

following a strict case-definition, we hoped to minimize any selection bias at participant level. 

To limit subjectivity, our observers were well trained and used a structured questionnaire to 

record their observations. 

Our findings have at least three key implications. First, a systematic effort to measure 

and identify existing quality gaps during labour and childbirth, is warranted, especially in 
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India’s high-burden states. Such research should include private-sector facilities, which 

provide a substantial and increasing proportion of the maternity care in India. Second, the 

reasons for the high prevalence of maternity care provided by untrained personnel and the 

widespread non-adherence to recommended protocols should be investigated further. Third, 

tailored quality-improvement initiatives48 must be designed for facilities in both sectors – with 

the regular auditing of the actual processes of care linked to functional accountability 

mechanisms.  
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Table 1. Framework used for the assessment of essential care at birth, India, 2015 

Timing Obstetric care  Fetal or neonatal care 
Clinical practice Observed items  Clinical practice Observed items 

On admission and 
during first stage of 
labour 

Regular monitoring of labour using a 
partograph 

Is labour monitored regularly with 
partograph? 

 Check fundal height 
and fetal presentation 

Is fundal height checked and is fetal 
presentation checked? 

Measures for the prevention of 
maternal infection during admission 

Are hands washed before examination 
and are sterile gloves put on before 
vaginal examination? 

 Regular monitoring of 
fetal heart rate 

Is fetal heart rate monitored at 
regular intervals? 

Screening for pre-eclampsia and 
eclampsia 

Is blood pressure monitored and urine 
tested for proteins? 

 

From second stage 
of labour to 
completion of 
childbirth 

Measures for the prevention of 
maternal infection during childbirth 

Are sterile gloves put on before vaginal 
examination and are vulva and perineum 
cleaned with antiseptic? 

 Health workers 
prepared for 
resuscitation if required 

Is ventilation bag available and is 
neonatal mask available and laid 
out? 

Active management of the third 
stage of labour 

Is uterotonic given within minute of birth, 
is the cord clamped and is there 
controlled cord traction? 

 Neonatal cord care Is cord cut with a sterile instrument?  

Assessment of maternal blood loss Are the placenta and membranes 
checked for completeness, is the vagina 
checked for tears and is there 
monitoring of bleeding postpartum? 

 Appropriate thermal 
care of neonate 

Is neonate dried properly; is skin-to-
skin contact between neonate and 
mother initiated and is the neonate 
covered with a dry towel? 

Use of woman-centred respectful 
care practices 

Is process of labour explained to the 
mother or support person at least once, 
is companion allowed to be with the 
mother during labour, is mother informed 
before vaginal examination, is visual 
privacy ensured and is mother asked 
about choice of position? 

 Assessment of Apgar 
score 

Is the Apgar score assessed one 
minute after birth and is it assessed 
five minutes after birth? 

 Initiation of early 
breastfeeding 

Did the mother initiate breastfeeding 
within hour of birth? 

Avoidance of harmful or 
unnecessary interventions for 
mother 

Is an enema given, is the pubic area 
shaved, is fundal pressure applied to 
hasten delivery of baby or placenta, is 
there uterine lavage after delivery, is 
there manual exploration of the uterus 
after delivery and is there use of 
episiotomy without any indication? 

 Avoidance of harmful or 
unnecessary practices 
for neonate 

Is their routine aspiration of 
neonate’s nose, is the neonate 
slapped and is the neonate held 
upside down? 

Avoidance of harmful or 
unnecessary health worker 
behaviour 

Does the health worker restrict mother’s 
fluid and food intake during labour; do 
they insult, shout or threaten the mother 
during labour and childbirth; and, do 
they hit, pinch or slap the mother during 
labour and childbirth? 

   

Note: We assessed nine obstetric care and eight neonatal care practices.



 

15 

Table 2. Characteristics of pregnant women with uncomplicated births investigated in public and private maternity facilities, Uttar Pradesh, India, 2015 
Characteristic Unweighted numbers (%)  Weighted percentagesa Pb 

Total (n = 275) Public 
(n = 211) 

Private 
(n = 64) 

Total (n = 52 047) Public 
(n = 41 512) 

Private 
(n = 10 535) 

Age in years        0.85 
< 20 16 (5.8) 12 (5.6) 4 (6.2)  5.5 5.7 4.4  
20 to 34 247 (89.8) 191 (90.5) 56 (87.5)  90.4 90.4 90.5  
≥  35 12 (4.3) 8 (3.7) 4 (6.2)  4.1 3.8 5.1  
Parity        0.3 
Primipara 119 (43.2) 90 (42.6) 29 (45.3)  44.0 41.6 53.4  
Multipara 156 (56.7) 121 (57.3) 35 (54.7)  56.0 58.4 46.6  
Referral status        0.003 
Came directly to study facility 243 (88.4) 197 (93.4) 46 (71.9)  91.5 95.9 74.1  
Referred from another facility 32 (11.6) 14 (6.6) 18 (28.1)  8.5 4.0 25.9  
Caste category        0.002 
Scheduled caste 59 (21.4) 53 (25.1) 6 (9.4)  24.2 28.7 6.4  
Scheduled tribe 2 (0.7) 0 (0.0) 2 (3.1)  0.3 0.0 1.4  
Other backward caste 153 (55.6) 111 (52.6) 42 (65.6)  51.4 48.9 61.1  
General caste 61 (22.2) 47 (22.3) 14 (21.8)  24.1 22.3 31.0  
Wealth quintile        0.07 
First (poorest) 56 (20.4) 49 (23.2) 7 (11.0)  22.5 24.2 15.9  
Second 54 (19.6) 46 (21.8) 8 (12.5)  17.7 19.5 10.6  
Third 55 (20.0) 36 (17.0) 19 (29.6)  17.7 17.6 18.2  
Fourth 55 (20.0) 46 (21.8) 9 (14.0)  19.5 21.9 9.9  
Fifth (wealthiest) 55 (20.0) 34 (16.1) 21 (32.8)  22.5 16.7 45.3  
Type of birth attendant        0.01 
Qualifiedc 113 (41.1) 75 (35.5) 38 (59.4)  36.2 27.0 73.0  
Unqualifiedd 162 (58.9) 136 (64.5) 26 (40.6)  63.8 73.0 27.0  
Timing of admission        0.003 
Within daytime work-hourse 254 (92.3) 191 (90.5) 63 (98.4)  94.4 93.1 99.5  
Out of hours 21 (7.6) 20 (9.5) 1 (1.5)  5.5 6.9 0.5  
Admission day        0.58 
Weekday 211 (76.7) 158 (74.8) 53 (82.8)  77.2 75.9 81.9  
Saturday or Sunday 64 (23.3) 53 (25.1) 11 (17.1)  22.8 24.0 18.1  

a Weighted according to the reported maternity caseload of the study facilities in 2014. 
b For the comparison of the weighted percentages for the private sector with the corresponding values for the private sector. 
c Doctors, nurses or nurse-midwives – with at least 5, 4 and 2 years of pre-service training, respectively – who are licensed, regulated and endorsed by the government to provide maternity care 
at health facilities. 
d Accredited social health activists, cleaners, hospital porters, other community health workers, traditional birth attendants and others who are not legally allowed by the government to provide 
maternity care at health facilities. 
e That is, between 09:00 and 17:00.
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Table 3. Clinical practices and overall measures of quality in public and private maternity facilities in Uttar Pradesh, India, 2015 

Practice Unweighted numbers (%)  Weighted percentagesa 

Total 
(n = 275) 

Public 
(n = 211) 

Public 
sector 95% 

CIb 

Private 
(n = 64) 

Private 
sector 95% 

CI 

Pc  Total 
(n = 52 047) 

Public 
(n = 41 512) 

Public 
sector 95% 

CI 

Private 
(n = 10 535) 

Private 
sector 95% 

CI 

Pc 

For obstetric care 
      

 
      

Regular monitoring of 
labour using a 
partograph 

3 (1.1) 1 (0.5) 0.1 to 3.3 2 (3.1) 0.8 to 11.8 0.07  1.7 0.3 0.0 to 2.0 7.2 1.7 to 25.9 < 0.001 

Measures for the 
prevention of 
maternal infection 
during admission 

212 (77.0) 159 (75.4) 69.0 to 80.7 53 (82.8) 71.4 to 90.3 0.21  76.4 73.4 65.5 to 80.0 88.2 76.8 to 94.4 0.1 

Screening for pre-
eclampsia and 
eclampsia 

3 (1.1) 2 (0.9) 0.2 to 3.7 1 (1.5) 0.2 to 10.5 0.67  2.3 2.2 0.5 to 9.3 2.5 0.3 to 15.9 0.9 

Measures for the 
prevention of 
maternal infection 
during childbirth 

115 (41.8) 76 (36.0) 29.8 to 42.8 39 (60.9) 48.4 to 72.2 < 0.001  45.6 38.3 31.0 to 46.2 74.1 59.3 to 84.9 0.05 

Active management 
of the third stage of 
labour 

73 (26.5) 58 (27.4) 21.9 to 33.9 15 (23.4) 14.6 to 35.5 0.52  24.5 25.4 19.3 to 32.5 21.2 11.4 to 36.1 0.7 

Assessment of 
maternal blood loss 

124 (45.1) 81 (38.4) 32.0 to 45.2 43 (67.2) 54.7 to 77.6 < 0.001  42.8 34.5 27.4 to 42.4 75.7 60.7 to 86.2 0.01 

Use of woman-
centred respectful 
care practices 

12 (4.4) 9 (4.3) 2.2 to 8.0 3 (4.7) 1.5 to 13.7 0.88  3.5 2.9 1.4 to 5.8 5.6 1.1 to 24.7 0.5 

Avoidance of harmful 
or unnecessary 
interventions for 
mother 

15 (5.4) 14 (6.6) 4.0 to 10.9 1 (1.5) 0.2 to 10.5 0.12  4.3 5.0 2.9 to 8.6 1.5 0.2 to 10.2 0.2 

Avoidance of harmful 
or unnecessary 
health worker 
behaviour 

215 (78.2) 162 (76.7) 70.6 to 82.0 53 (82.8) 71.4 to 90.3 0.30  74.2 72.4 64.2 to 79.3 81.2 57.3 to 93.3 0.45 

(continues…)
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(…continued) 
Practice Unweighted numbers (%)  Weighted percentagesa 

Total 
(n = 275) 

Public 
(n = 211) 

Public 
sector 95% 

CIb 

Private 
(n = 64) 

Private 
sector 95% 

CI 

Pc  Total 
(n = 52 047) 

Public 
(n = 41 512) 

Public 
sector 95% 

CI 

Private 
(n = 10 5

35) 

Private 
sector 95% 

CI 

Pc 

For fetal or neonatal 
care 

      
 

      

Check of fundal 
height and fetal 
presentation 

4 (1.4) 1 (0.5) 0.1 to 3.3 3 (4.7) 1.5 to 13.7 0.014  1.1 0.5 0.1 to 3.7 3.4 0.8 to 14.1 0.08 

Regular checking of 
fetal heart rate 

61 (22.2) 20 (9.5) 6.2 to 14.3 41 (64.0) 51.5 to 74.9 < 0.001  20.1 6.6 4.1 to 10.5 73.3 58.5 to 84.2 < 0.001 

Health workers 
prepared for 
resuscitation if 
required 

179 (65.1) 132 (62.6) 55.8 to 68.9 47 (73.4) 61.2 to 82.9 0.11  68.1 67.2 60.0 to 73.7 71.6 51.2 to 85.8 0.8 

Neonatal cord care 265 (96.4) 202 (95.7) 92.0 to 97.8 63 (98.4) 89.5 to 99.8 0.3  95.2 94.6 88.7 to 97.6 97.5 84.0 to 99.7 0.5 

Appropriate thermal 
care of neonate 

84 (30.5) 62 (29.4) 23.6 to 35.9 22 (34.4) 23.7 to 46.9 0.4  37.7 36.5 29.0 to 44.8 42.4 24.8 to 62.1 0.7 

Assessment of Apgar 
score 

1 (0.36) 0 (0.0) 0.0 to 0.0 1 (1.5) 0.2 to 10.5 0.07  0.9 0.0 0.0 to 0.0 4.7 0.7 to 26.8 0.08 

Initiation of early 
breastfeeding 

191 (69.4) 148 (70.1) 63.6 to 76.0 43 (67.2) 54.7 to 77.6 0.6  69.8 70.9 62.4 to 78.1 65.6 48.7 to 79.3 0.6 

Avoidance of harmful 
or unnecessary 
practices for neonate 

95 (34.5) 70 (33.2) 27.1 to 39.8 25 (39.0) 27.8 to 51.6 0.3  38.0 35.3 27.9 to 43.6 48.8 31.3 to 66.6 0.3 

Aggregate indices 
of quality of care  

      
 

      

Obstetric care 275 (31.2) 211 (29.6) 27.9 to 31.3 64 (36.5) 33.4 to 39.6 0.03  30.6 28.3 25.9 to 30.5 40.0 35.4 to 44.0 0.01 

Neonatal care 275 (40.0) 211 (37.6) 36.1 to 39.2 64 (47.8) 44.1 to 51.6 0.02  41.4 39.0 37.2 to 40.7 51.0 44.8 to 57.0 0.02 

Essential care at birth 275 (35.3) 211 (33.4) 32.0 to 34.7 64 (41.8) 38.9 to 44.7 0.01  35.7 33.3 31.6 to 35.0 45.0 40.5 to 49.5 0.01 

CI: confidence interval. 
a Weighted according to the reported maternity caseload of the study facilities in 2014. 
b Percentage values. 
c For the comparison of the estimates for the private sector with the corresponding values for the private sector.
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Table 4. Investigation of the association between the index for the quality of essential care at birth and the 
characteristics of the birth attendants, maternity facilities and mothers, Uttar Pradesh, India, 2015 

Explanatory variable Coefficienta (95% CI) P 
Characteristics of birth attendant 

 
0.61 

Unqualified Base 
 

Qualified 0.01 (−0.02 to 0.04) 
 

Characteristics of facility 
  

Facility sector 
 

0.03 
Public Base 

 

Private 0.06 (0.01 to 0.11) 
 

No. of deliveries at facility in 2014 
 

0.77 
< 2000 Base 

 

2000 to 2999 0.01 (−0.05 to 0.06) 
 

≥ 3000 −0.02 (−0.08 to 0.05) 
 

Characteristics of mother 
  

Day of admission 
 

0.03 
Weekday Base 

 

Saturday or Sunday −0.03 (−0.06 to 0.003) 
 

Age in years 
 

0.91 
< 20 Base 

 

21 to 34 0.01 (−0.04 to 0.05) 
 

≥  35 0.01 (−0.05 to 0.08) 
 

Parity 
 

0.22 
Primipara Base 

 

Multipara 0.01 (−0.01 to 0.03) 
 

Referral status 
 

0.84 
Came directly to study facility Base 

 

Referred from another facility 0.00 (−0.04 to 0.03) 
 

Caste 
 

0.15 
Scheduled caste or scheduled tribe Base 

 

Other backward caste 0.02 (−0.01 to 0.04) 
 

General caste 0.03 (0.00 to 0.06) 
 

Wealth quintile 
 

0.08 
First (poorest) Base 

 

Second 0.00 (−0.03 to 0.03) 
 

Third 0.00 (−0.03 to 0.03) 
 

Fourth 0.00 (−0.03 to 0.03) 
 

Fifth 0.04 (0.00 to 0.07) 
 

Timing of admission 
 

0.62 
Within daytime work-hoursb Base 

 

Out of hours −0.01 (−0.05 to 0.03) 
 

CI: confidence interval. 
a Results from a multilevel mixed-effects linear regression. 
b That is, between 09:00 and 17:00. 
  



 

19 

Fig. 1. Flowchart showing the selection and investigation of participants for the study of the quality of maternal 
and neonatal care at birth, Uttar Pradesh, India, 2015 
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