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Background & objectives: India has recorded a marked increase in facility births due to government’s 
conditional cash benefit scheme initiated in 2005. However, concerns have been raised regarding the 
need for improvement in the quality of care at facilities. Here we report the monitoring patterns during 
labour and delivery documented by direct observation in reference to the government’s evidence-based 
guidelines on skilled birth attendance in five districts of India. 
Methods: A cross-sectional study design with multistage sampling was used for observation of labour and 
delivery processes of low-risk women with singleton pregnancy in five districts of the country. Trained 
research staff recorded the findings on pre-tested case record sheets.
Results: A total of 1479 women were observed during active first stage of labour and delivery in 
55 facilities. The overall frequency of monitoring of temperature, pulse and blood pressure was low at 
all facilities. The frequency of monitoring uterine contractions and foetal heart sounds was less than the 
expected norm, while the frequency of vaginal examinations was high at all levels of facilities. Partograph 
plotting was done in only 15.8 per cent deliveries, and labour was augmented in about half of the cases.
Interpretation & conclusions: The findings of our study point towards a need for improvement in 
monitoring of maternal and foetal parameters during labour and delivery in facility births and to 
improve adherence to government guidelines for skilled birth attendance.
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The presence of skilled care during delivery and 
soon after childbirth is considered one of the most 
cost-effective interventions to attain the Sustainable 
Development Goal 3 of reducing maternal mortality 
ratio to <70 per 100,000 live births1-3. The Government 
of India (GOI) in 2005 initiated incentivizing facility 
births through the Janani Suraksha Yojana to increase 
the coverage of skilled attendance at birth4  and published 
Guidelines for Skilled Birth Attendance to assist the 
health personnel to effectively provide good quality 
maternity care4. The overall institutional delivery rate 
has doubled from 43 per cent in 2008 to 84 per cent 
in 20135, however, India lags behind in achieving the 
goal for reduction in maternal deaths6-8. The need of 
improving training and skills of healthcare providers as 
well as service delivery have been raised in the reports 
of the Joint Review Mission and the Common Review 
Mission which were commissioned for monitoring and 
evaluating the programme7,8. There is a paucity of data 
on implementation of the guidelines on skilled birth 
attendance at the facility level. Therefore, this cross-
sectional direct observational study was conducted to 
evaluate the provider practices and processes during 
labour and early post-partum period vis-à-vis the 
government guidelines on skilled birth attendance in 
five districts of the country. 

Material & Methods

Study area and design: The study was conceptualized 
and coordinated by the division of Reproductive 
Biology, Maternal & Child Health, Indian Council 
of Medical Research (ICMR), New Delhi, India. 
This direct observational study was carried out 
using a cross-sectional study design during 
June 2010-April 2011. Multistage sampling was 
followed; in the first stage, five States were selected, 
namely Rajasthan and Gujarat in the West, Uttar 
Pradesh in the North, Odisha from the East and Tamil 
Nadu from the Southern region of India. In the next 
stage, one district from each State was selected based 
on the convenience of the core research unit and the 
suggestions received from the Ministry of Health & 
Family Welfare, GOI. These were Jaipur (Rajasthan), 
Allahabad (Uttar Pradesh) and Cuttack (Odisha) 
from Empowered Action Group States with poor 
performance in maternal health, Vadodara (Gujarat) 
with medium performance and Thiruvallur (Tamil 
Nadu) with good performance in maternal health. In 
the third stage, all public health facilities in the selected 
districts were enumerated for random selection. In the 
urban areas, 11 public health facilities were selected 

which included five medical colleges (MCs), five 
district hospitals (DHs) and one sub-DH. In the rural 
areas, first referral units (FRUs)/community health 
centres (CHCs) with more than 500 deliveries and 
primary health centres (PHCs) with more than 200 
deliveries in the past year and accessible by road 
from the MC within 2-3 hours were selected. These 
included 20 FRUs/CHCs and 24 PHCs.

Sample size calculation: Assuming the prevalence of the 
use of antepartum oxytocin to be around 50 per cent in 
the deliveries observed, the sample size was calculated 
at 95 per cent confidence level, with margin of error 
of 10 per cent and a design effect of 1.5; a sample of 
144 women each, in urban and rural areas of the chosen 
study districts was required. 

Site preparation: One nodal officer from the State Health 
Department coordinated the study implementation 
in the chosen district. The research staff underwent 
centralized training at ICMR headquarters, New Delhi 
on study protocol, implementing strategies, data 
collection and data entry procedures and regular 
monitoring was done by site investigators and central 
coordinating unit from ICMR.

Study population: Women with singleton pregnancy of 
more than 34 wk gestation, in active first stage of labour 
(cervical dilation >4 cm), with no obvious obstetric or 
medical complications and willing to participate in 
the study were enrolled. Women were observed up to 
four hours after delivery or till discharge, whichever 
was earlier. Women who were shifted out of labour 
room due to referral to a higher centre or for caesarean 
section or for any other reason and whose observation 
could not be completed were excluded from the 
study. Institutional ethical clearance certificates were 
obtained from all the five district nodal centres and 
written informed consents were obtained from all the 
participants.

Variable measurement: A structured pre-tested case 
record form based on the GOI guidelines for skilled 
birth attendance was used to record the study data. The 
observers recorded the number of times the provider(s) 
carried out different examinations/procedures on each 
participant from the time of enrolment till delivery. 
The action of keeping the stethoscope or doptone on 
the woman’s abdomen was considered as examination 
of foetal heart sound (FHS), keeping hand over uterus 
during contractions and during interval between two 
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consecutive labour pains was considered as examination 
of uterine contractions (UCs), applying blood pressure 
cuff over the upper arm and using stethoscope was 
considered as measurement of blood pressure. 

Statistical analysis: Data entry was done on case record 
forms and entered in excel sheets at site offices with 
appropriate coding and de-identification. Range checks 
and logical checks were run to minimize the errors. 
For descriptive statistics, quantitative variables were 
organized as mean (standard deviation) and continuous 
variables as median (mode), respectively, in analysis.

For each case, the total duration of observation 
from enrolment to delivery was calculated in minutes, 
and number of examinations of UCs, FHS and vaginal 
examination were recorded. Using one examination 
of UC and FHS in every 30 min and one vaginal 
examination in every four hours as the standard norm, 
the number of observations per unit time for each case 
was calculated.

Kruskal-Wallis test followed by Dunn’s test 
was used for non-parametric pair-wise multiple 
comparisons in different independent facilities (MCs, 
DHs, FRUs/CHCs and PHCs) to compare median 
observation per unit time of UC, FHS examination and 
vaginal examination. Data were analyzed using STATA 
(version 13, StataCorp LP, College Station, TX, USA)9.

Results

A total of 1922 women were screened of whom 
332 women were excluded as they did not meet the 
inclusion criteria. Of the remaining 1590 women, 
111 whose observations could not be completed due 
to transfer for Caesarean section, referral and other 
reasons were further excluded. Thus, a total of 1479 
women from 55 facilities completed the study (Fig. 1).

The sociodemographic characteristics of 
participants are described in Table I. The mean age of 
the participants was 24.3±0.09 yr. The average number 
of antenatal visits was 4.7 for all women enrolled. 
Nearly 30.7 per cent women in the PHCs were 
uneducated which was three times higher than those 
enrolled in the MCs.

General & obstetric examination during observation 
period: The overall frequency of examinations carried 
out during the observation period is shown in Table II. 
Uterine contractions was the least measured parameter 
in obstetric examination at enrolment, and vaginal 
examinations were done the maximum number of 

times both at enrolment and during the 1st stage of 
labour. Plotting of partograph was very low (15.8%), 
the highest being 21.7 per cent in FRUs/CHCs and the 
lowest in district/sub DH (1.6%).

Fig. 2 depicts the proportion of participants in 
whom four parameters, namley blood pressure, UC, 
FHSs and vaginal examination were not performed even 
once during the entire observation period. Monitoring 
of UCs was poorest in DHs followed by PHCs and 
FRUs/CHCs. Monitoring of blood pressure and FHS of 
participants was poor in FRUs/CHCs and PHCs.

Monitoring during labour: Table III depicts the 
facility-wise distribution of labour monitoring 
pattern and its comparison to the expected norm. 
The median value of the observation time in MCs 
was significantly higher than all other facilities. The 
difference in the median observation time between 
FRUs and PHCs was not significant. The median 
number of UCs examinations per hour was low in 
all the facilities when compared to the standard 
norm (2/h). MCs had significantly higher median 
values for UCs and FHS examination as compared 
to all other facilities. The difference in the median 
number of UC examination between FRUs and PHCs 
was not significant. The difference in the median 
number of FHS examination between FRUs and 
PHCs and DHs and PHCs was also not significant. 
In contrast to the examination pattern of UCs and 
FHS, the mean number of vaginal examination per 
woman was nearly three to four times higher than 
the standard norm of one examination per four hours 
across different levels of facilities. Median number 
of vaginal examinations per hour was higher in MCs 
as compared to other health facilities. There was no 

Fig. 1. Flow diagram showing enrolment of study participants.
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significant difference in the frequency of vaginal 
examination between FRUs/CHCs and PHCs. 

Drugs used during labour: Labour was augmented in 
nearly half (48.8%) of the total cases observed (Table 
IV). Nearly 44.7 per cent women observed in PHCs were 
given drugs to augment labour. In nearly 4.0 per cent 

women, intramuscular oxytocin was administered 
during labour before delivery. Intravenous oxytocin was 
administered in the first stage of labour to 76.6 per cent 
of women at MCs and only 22.5 per cent of women at 
DHs. Providers other than doctors (SNs/LHVs/ANMs) 
were also seen administering oxytocic drugs before 
delivery (Data not shown).

Outcome of delivery: A total of 1480 newborns were 
delivered including a set of twins (Table V). There 
were one fresh stillbirth and one early neonatal death 
during the observation period. Overall, meconium 
was present in 7.6 per cent deliveries and 5.5 per cent 
babies required resuscitation.

Discussion

In general, between 70 and 80 per cent of all 
pregnant women may be considered as low-risk at the 
start of labour10. While most women go through labour 
without any need for intervention, some develop 
complications rapidly. Therefore, regular monitoring 
of woman and the foetus are crucial to identify any 

Table I. Facility-wise distribution of sociodemographic characteristics of participants
Sociodemographic characteristics of  
the participants

MCs 
 (n=368) 

DHs  
(n=378) 

FRUs/CHCs  
(n=489) 

PHCs  
(n=244) 

Total  
(n=1479) 

Mean age±SD 24.5± (0.21) 23.9±0.17 24.4±0.15 24.6±0.21 24.3±0.09
Median gravida (mode) 2 (1) 2 (1) 2 (1) 2 (2) 2 (0)
Median number of living children (mode) 1 (0) 1 (0) 1 (0) 1 (0) 1 (0)
Mean gestational age in wk±SD 38.6±0.08 38.1±0.09 38.6±0.06 38.5±0.09 38.5±0.04
Mean number of antenatal visits±SD 5.3±0.19 5.4±0.2 4.1±0.18 3.9±0.26 4.7±0.10
Education (%)
No education 11.4 16.9 25.4 30.7 20.6
Class I-V 13.6 21.2 15.3 18 16.8
Class VI-VIII 24.5 26.5 27.8 19.7 25.3
Class IX-X 23.9 23.8 22.9 23.4 23.5
Class XI and above 26.6 11.6 8.6 8.2 13.8
Caste (%)
SC 39.9 32 21.5 19.3 28.4
ST 43.2 41.3 37.6 41.4 40.6
Others 16.9 26.7 40.9 39.3 31
Family income in ₹ (%)
<3000 21.4 15 32.4 25.8 23.1
3000-6000 47.9 48.9 42.6 50.1 48
>6000 30.7 36.1 25 24.1 28.9
SD, standard deviation; FRUs/CHCs, first referral units/community health centres; PHCs, primary health centres; MCs, medical 
colleges; DHs, district hospitals

Fig. 2. Facility wise distribution of percentage of women in whom 
four parameters, namely blood pressure, uterine contraction, foetal 
heart sounds and vaginal examination were never performed even 
once during observation period.
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departure from safe delivery and to manage these 
complications early. Several countries, including 
Malaysia and Sri Lanka, have demonstrated reduction 
in maternal and perinatal mortality using the services 
of skilled birth attendants in facilities supported by 
adequate equipment, supplies and transport11. Detailed 
clinical guidelines for intrapartum care published by 
National Institute for Health and Care Excellence 
(NICE) provide a framework to the caregivers for 
monitoring of mother and the foetus12. The Indian 
guideline on skilled birth attendance incorporates 
evidence-based best practices as norms for optimal 
care during normal labour4. Accordingly, after initial 
assessment of the woman, it is important to monitor 

maternal pulse, FHS and UCs every 30 min during 
active first stage of labour and vaginal examination, 
and blood pressure is recommended at four hourly 
intervals4. 

This study indicates a deficiency of monitoring the 
general physical well-being of the woman during labour 
at all levels of healthcare facilities; and the deficiency 
was higher in the primary and secondary healthcare 
facilities. Parameters, such as temperature, blood 
pressure and pulse, were never examined in 19.3 per 
cent of women enrolled in the study. A study carried out 
in a teaching hospital in Egypt indicated the omission 
of assessing temperature (88%), pulse (60%) and blood 

Table II. Facility-wise distribution of pattern of general and obstetric examination of participants during labour and delivery
Parameters examined during each stage  
of study

MCs 
(n=368) (%)

DHs 
(n=378) (%)

FRUs/CHCs 
(n=489) (%)

PHCs 
(n=244) (%)

Total 
(n=1479) (%)

At enrolment
Temperature 189 (51.4) 28 (7.4) 89 (18.2) 53 (21.7) 359 (24.3)
Pulse 355 (96.5) 283 (74.9) 191 (39.1) 91 (37.3) 920 (62.2)
BP 355 (96.5) 369 (97.6) 216 (44.2) 104 (42.6) 1044 (70.6)
Chest/CVS examination 241 (65.5) 134 (35.5) 133 (27.2) 68 (27.9) 576 (39.0)
FHS 352 (95.7) 371 (98.2) 232 (47.4) 130 (53.3) 1085 (73.4)
UCs 155 (42.1) 31 (8.2) 10 (2) 20 (8.2) 216 (14.6)
PV examination 351 (95.4) 370 (97.9) 270 (55.2) 129 (52.9) 1120 (75.8)
During 1st stage
Temperature 124 (33.7) 12 (3.7) 113 (23.1) 39 (15.9) 288 (19.5)
Pulse 314 (85.3) 258 (68.3) 225 (46) 113 (46.3) 910 (61.5)
BP 319 (86.7) 289 (76.5) 242 (49.5) 130 (53.3) 980 (66.3)
FHS 351 (95.4) 289 (76.5) 306 (62.6) 160 (65.6) 1106 (74.8)
UCs 308 (83.7) 176 (46.6) 236 (48.3) 144 (59) 864 (58.4)
PV examination 357 (97) 341 (90.2) 397 (81.2) 201 (82.4) 1296 (87.6)
Partograph plotting 71 (19.3) 6 (1.6) 106 (21.7) 51 (10.9) 234 (15.8)
During 2nd stage
Temperature 74 (20.1) 4 (1.1) 36 (7.4) 19 (7.8) 133 (8.9)
Pulse 184 (50) 81 (21.4) 122 (24.9) 56 (22.9) 443 (29.9)
BP 164 (44.6) 91 (24.1) 106 (21.7) 67 (27.5) 428 (28.9)
FHS 187 (50.8) 108 (28.6) 162 (33.1) 71 (29.1) 528 (35.7)
UCs 245 (66.6) 115 (30.4) 182 (37.2) 87 (35.7) 629 (42.5)
After delivery
Pulse 270 (73.4) 104 (27.5) 162 (33.1) 67 (27.5) 603 (40.8)
BP 234 (63.6) 106 (28.4) 161 (32.9) 74 (30.3) 575 (38.9)
Abdomen checked 247 (67.1) 138 (36.5) 177 (36.2) 70 (28.7) 632 (42.7)
Perineum checked 231 (62.8) 225 (59.5) 266 (54.4) 100 (41) 822 (55.6)
FRUs/CHCs, first referral units/community health centres; PHCs, primary health centres; CVS, cardiovascular; BP, blood pressure; 
UCs, uterine contractions; FHS, foetal heart sounds; MCs, medical colleges; DHs, district hospitals; PV, per vaginal
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pressure (19%) among women13 which was similar to 
observations in our study. Indicators, such as measuring 
temperature, pulse and blood pressure, are well 
established, easy to measure and do not require expensive 
equipment. It is also known that adverse changes in these 
indicators can affect labour management and pregnancy 
outcome10. A qualitative study featuring observations of 
women in labour in rural Rajasthan revealed inadequate 
monitoring of the maternal and foetal condition (by 
way of blood pressure and FHSs)14. Nearly one-third of 
the maternal deaths in India occur during intrapartum 
period15 and the absence of or infrequent monitoring 
of these parameters during labour deprives the women 
of a chance for early diagnosis and management or 
timely referral to a higher facility when the need arises. 
The omission of monitoring temperature, pulse and 
blood pressure may delay the diagnosis of sepsis and 
preeclampsia which contribute to 11 and 5 per cent of 
maternal mortality, respectively in India16.

The plotting of partograph is an effective tool for 
monitoring progress of labour, prevents prolonged and 
obstructed labour and helps to undertake decision for 
augmentation, Caesarean section and transfer of women 
to higher facility for comprehensive emergency obstetric 
care. These benefits may be more in low-resource 
settings where the use of standard labour management 
protocol is inconsistent17. Low use of partograph by 
providers in peripheral centres of Nigeria18 was similar 
to the findings of this study. In the MCs, the UCs and 
FHS examinations were close to the standard norm, 
but vaginal examinations were nearly six times higher. 
Preference of monitoring labour progress by frequent 
vaginal examinations seen in this study has also been 
reported from other studies in India19,20.

The use of oxytocics for augmentation of 
labour coupled with less than desirable frequency 
of maternal and foetal monitoring has been 

Table III. Labour monitoring pattern of the women enrolled in the study
Parameters examined during labour MCs (n=368) DHs (n=378) FRUs/CHCs (n=489) PHCs (n=244) P (Kruskal-Wallis test)
Total observation time from 
enrolment to delivery (h)

1292.0 1099.1 1210.3 621.6

Mean±SD observation period from 
enrolment to delivery (h)

3.5±2.5 2.9±2.1 2.5±2.0 2.6±2.0 <0.001

Median (range) observation period 
from enrolment to delivery (h)

3.0 (0.1-17.5) 2.4 (0.1-14.7) 1.8 (0.1-16.9) 2.0 (0.1-15.7)

UCs*

Number of cases ever 
examined (%)

308 (83.7) 176 (46.6) 236 (48.3) 144 (59.0) <0.001

Mean±SD number of UC 
examinations per hour

1.09±2.1 0.80±1.5 0.68±1.5 0.55±0.8

Median (range) number of UC 
examinations per hour

0.7 (0-20) 0 (0-9.7) 0 (0-20) 0.2 (0-5.8)

FHS*

Number of cases ever 
examined (%)

353 (95.9) 289 (76.5) 306 (62.6) 160 (65.6) <0.001

Mean±SD number of FHS 
examinations per case per hour

1.47±2.7 0.98±1.7 0.90±1.8 0.69±1.1

Median (range) number of FHS 
examinations per hour

0.9 (0-30) 0.4 (0-12.9) 0.2 (0-30) 0.2 (0-6)

Vaginal examination (PV)*

Number of cases ever 
examined (%)

357 (97.0) 341 (90.2) 400 (81.8) 206 (84.4) <0.001

Mean±SD number of PV 
examinations per hour

1.4±2.2 1.4±1.9 1.3±1.9 1.2±1.6

Median (range) number of PV 
examinations per case per hour

0.9 (0-20) 0.8 (0-15) 0.7 (0-20) 0.7 (0-12)

*Standard norm for UCs, FHS is two per hour and one per four hours for PV examination. Abbreviations are as given in Table II
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reported from a teaching hospital of Egypt21. 
This study also indicated the inappropriate use 
of oxytocics such as use of unapproved vaginal 
misoprostol for labour augmentation, administration  
of intramuscular oxytocin before delivery, giving 
unlabelled intravenous oxytocin infusion without 
proper regulation of dose, administering oxytocin 
prior to delivery in clinical settings without facilities 
for Caesarean section such as PHCs and without 
plotting partograph for monitoring labour. Misuse of 
intrapartum oxytocin has been reported on the pretext 
of providing warmth for labour pains and was found 
to be culturally acceptable and demanded by women 
and her relatives who want to shorten the process of 
labour14.

Nearly two-thirds of maternal deaths arise from 
complications during labour and early postpartum 
period22. Routine care and early identification of 
complications play an important role in preventing 
maternal death and morbidity20.

The strength of the study included reporting 
on directly observed patterns of labour monitoring 
covering different geographical regions of the country 

including from the good, medium and poor performing 
States with respect to maternal health indicators. The 
practices in the teaching hospitals were compared with 
district health system. Limitations of the study included 
the presence of external observers to document provider 
practices which might have resulted in modified or 
better practices (Hawthorne effect). Our study was not 
designed to evaluate the effect of provider practices on 
maternal and foetal outcome. 

In conclusion, our results indicated an urgent need 
for strong reforms in the healthcare system, in-service 
training and monitoring of service delivery at all levels 
including teaching hospitals and district health system. 
With an increase in the proportion of institutional 
deliveries in India, the outcomes for mothers and 
newborns can be improved by optimizing the use of 
interventions during birth and improving standards of 
care through adhering to practice guidelines.
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Table IV. Use of drugs for augmentation of labour among study participants
Drugs used for labour augmentation MCs 

(n=368) (%)
DHs 

(n=378) (%)
FRUs/CHCs 
(n=489) (%)

PHCs 
(n=244) (%)

Total 
(n=1479) (%)

Tablet misoprostol 3 (0.8) 40 (10.6) 21 (4.3) 5 (2.1) 69 (4.7)
Injection oxytocin (i.v. drip) in 1st stage 282 (76.6) 85 (22.5) 183 (37.4) 104 (42.6) 654 (44.2)
Injection valethamate bromide (im) 150 (40.8) 56 (14.8) 108 (22.1) 53 (21.7) 367 (24.8)
Injection drotaverine (im) 96 (26.1) 22 (5.8) 78 (16.0) 37 (15.2) 233 (15.8)
Oxytocin im pre-delivery 5 (1.7) 12 (3.2) 32 (6.5) 10 (4.1) 59 (4)
Oxytocin i.v. in 2nd stage 262 (71.2) 108 (28.6) 201 (41.1) 95 (38.9) 666 (45.0)
Total number of women in whom labour was 
augmented

284 (77.2) 125 (33.1) 203 (41.5) 109 (44.7) 721 (48.8)

im, intramuscular; i.v., intravenous

Table V. Delivery outcome among study participants
Delivery outcomes MCs (n=368) (%) DHs (n=378) (%) FRUs/CHCs (n=489) (%) PHCs (n=245) (%)# Total (n=1480) (%)
Live births 368 (100) 378 (100) 488 (99.8) 245 (100) 1479 (99.9)
Fresh still birth 0 (0.0) 0 (0.0) 1 (0.2) 0 (0.0) 1 (0.07)
Early neonatal death 1 (0.3) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.07)
Meconium at birth 31 (8.4) 35 (9.3) 29 (5.9) 17 (7.0) 112 (7.6)
Babies requiring 
resuscitation

39 (10.6) 21 (5.6) 10 (2.1) 11 (4.5) 81 (5.5)

#One twin delivery. FRUs/CHCs, first referral units/community health centres; PHCs, primary health centres; MCs, medical colleges; 
DHs, district hospitals
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