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Contributory Factors for Obstetric 
ICU Admission: A Prospective 
Cross-sectional Study

INTRODUCTION
In majority of pregnant women, pregnancy and labour usually 
progresses uneventfully. Pregnancy leads to physiological changes 
in cardiovascular, endocrine, urinary and respiratory systems. These 
changes can sometimes turn pathological leading to complications 
in antenatal period, intrapartum period and puerperium necessitating 
ICU admission [1]. The spectrum of factors contributing to obstetric 
ICU admission in developed countries is radically different to those in 
developing countries. Hence there is a need to critically assess each 
“contributory factor” [2] that leads to ICU admission in developing 
countries, so as to formulate specific guidelines to prevent such 
morbidity and mortality. Despite several published reports [1-4] on 
the contributory factors responsible for the obstetric intensive care 
admissions contributing to the maternal morbidity and mortality, very 
few studies [5-7] have been done in India to identify such factors.

In view of above, we conducted a prospective observational study to 
evaluate contributory factors that lead to obstetric ICU admissions. 
This study also looked additionally into the organisational factors 
and social factors besides factors such as personnel factors and 
factors related to barriers to accessing care, as they are also 
significant contributors to the overall quality and effective delivery 
of obstetric services.

MATERIALS AND METHODS
A prospective observational study was conducted in a 14-
bedded multidisciplinary ICU at a tertiary care teaching hospital 
of East Delhi from February 2016 to January 2017 after obtaining 
clearance from institutional ethics committee and informed 
consent from all patients. This hospital is a referral centre for all 
East Delhi Hospitals and adjoining states. The data was collected 
from the medical records of the pregnant women and women 
in postpartum period (upto 42 days) requiring admission to 
ICU. Maternal characteristics of women including demographic 
characteristics, diagnosis, mode of delivery, interventions done 
in ICU, and maternal outcome were noted and analysed. All 

patients, transferred to ICU were included in the study and were 
managed by the ICU team comprising of anaesthesia consultant, 
anaesthesia resident and nursing staff. The admitting obstetric 
unit provided consultations on daily basis.

All critically ill patients who did not require mechanical ventilation or 
inotropic support and were not admitted to ICU were excluded.

The causes were reviewed to identify “contributory factors” that lead 
to morbid condition of mother. “Contributory factor” was defined as 
modifiable component of health system and quality of care covering 
organisational, personnel and social factors. The contributory 
factors were categorised in: (A) organisational factors; (B) personnel 
factors; (C) social factors; and (D) barrier to accessing care. Each of 
the above contributory factors [8] comprised of two checklist items 
as mentioned.

Organisational factorsA) 

 i) Availability of operation theatre/blood

 ii) Lack of equipment

Personnel factorB) 

 i) Lack of human resources

 ii) Lack of expertise/training/education

Social factorsC) 

 i)  Lack of transport from home to Health Care Facility (HCF) 
and lack of transport between HCF

 ii) Delay in referral

Barriers to accessing careD) 

 i) Delay in woman seeking help

 ii) Refusal of treatment

All included patients were followed till final outcome (discharge/death). 
Primary outcome measure was factors commonly implicated in obstetric 
ICU admission. Secondary outcome measures were indication of ICU 
admission, ICU interventions and causes of maternal death.

Descriptive data was tabulated as absolute figures and percentages.
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ABSTRACT
Introduction: The physiological changes of pregnancy can turn 
pathological leading to Intensive Care Unit (ICU) admission of 
mother. The contributory factors to these ICU admissions need 
to be properly identified so that quality of obstetric services 
could be improved.

Aim: To identify contributory factors to obstetric ICU admission.

Materials and Methods: A prospective observational study was 
conducted in a multidisciplinary ICU of a tertiary care hospital 
of East Delhi, India. Maternal characteristics of women requiring 
ICU admission as well as contributory factors to ICU admission 
were observed and analysed. ‘Contributory factor’ was defined 
as modifiable component of health system and quality of care 

covering organisational, personnel and social factors. Descriptive 
data was tabulated as absolute figures and percentages.

Results: Hypertensive disorder of pregnancy was most common 
primary diagnosis of ICU admission. Massive intraperitoneal 
haemorrhage leading to Disseminated Intravascular Coagulation 
(DIC) and multiorgan failure was major cause of death in ICU 
admitted patients. Delay in referral and lack of transportation were 
found to be most contributory (84%) in obstetric ICU admission.

Conclusion: Social factors are major hurdle in achieving safe 
motherhood in India. There is a strong need of sensitisation 
regarding primary obstetric care among illiterate and poor 
women to decrease obstetric ICU admissions.
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Laparotomy for postpartum haemorrhage was done in 14 (10.1%) 
patients while three patients underwent peripartum hysterectomy 
[Table/Fig-4].

RESULTS
All obstetric patients admitted to ICU over a duration of one 
year were included and analysed. There were a total of 19869 
deliveries in the hospital during this period. Obstetric patients 
admitted to the ICU were 138 patients which constituted 
0.69% of total deliveries. The total admissions to ICU were 
730 and obstetric patients represented 18.9% of the total ICU 
admissions. The mean maternal age was 24.4 years. Most of the 
patients were from lower socioeconomic background (n=135, 
97.8%) as per Modified BG Prasad Classification [9]. About half 
of the patients admitted to ICU were primigravida. About 55.8% 
(n=77) of obstetric patients admitted to the ICU were illiterate 
and 73.9% (n=102) had received no previous antenatal care 
[Table/Fig-1]. Considering gestational age, most of our patients 
(n=105, 76.1%) were admitted to hospital in the third trimester 
(29-42 weeks). Also, 89.9% (n=124) patients were admitted to 
ICU in postpartum state.

Characteristics no. of cases (%)

Literacy
Educated 61 (44.2%)

Illiterate 77 (55.8%)

Antenatal care
Provided 36 (26.1%)

Not provided 102 (73.9%)

Parity

P1 69 (50%)

P2 46 (33.3%)

≥P3 23 (16.6%)

[Table/Fig-1]: Maternal characteristics of ICU admitted women.

Focusing on primary outcome measure, among the contributory 
factors resulting in the need for ICU admission, social factors were 
seen in majority of patients. However barrier to accessing care was 
present in nearly half of the patients, personnel factor in 44 (31.9%) 
and organisational factor in 19 (13.8%) patients [Table/Fig-2].

Contributory factor number of cases (%)

Social 116 (84%)

Barriers to access care 75 (54.3%)

Personnel 44 (31.9%)

Organisational 19 (13.8%)

[Table/Fig-2]: Contributory factors to ICU admission.

Among secondary outcomes, most of the patients (n=124, 89.9%) 
were admitted to ICU for obstetric indication. Hypertensive disorder 
of pregnancy and its complication were the most common primary 
diagnosis for ICU admission (n=69, 50%). Other causes leading to 
ICU admissions were obstetric haemorrhage (abruption, postpartum 
haemorrhage, rupture uterus) in 30 (21.7%) followed by anaemia in 
14 (10.1%) [Table/Fig-3].

With respect to the mode of deliveries, 58 patients (42%) delivered 
vaginally while 80 (58%) were delivered by caesarean section. 

indication no. of cases (%)

Hypertensive disorder 69 (50%)

Obstetric haemorrhage 30 (21.7%)

Anaemia 14 (10.1%)

Sepsis 11 (8%)

Others

a) Neurological causes 5 (3.6%)

b) Organophosphorus poisoning 3 (2.2%)

c) Hepatic causes 3 (2.2%)

d) Chronic kidney disease 3 (2.2%)

[Table/Fig-3]: Indications for ICU admission.

interventions no. of cases (%)

interventions done in hospital

Caesarean section 80 (58%)

Obstetric hysterectomy 3 (2.2%)

Laparotomy 14 (10.1%)

Evacuation of vulval haematoma 3 (2.2%)

Instrumental delivery 3 (2.2%)

Manual removal of placenta 3 (2.2%)

Hydraulic reduction of uterus 3 (2.2%)

interventions done in iCu

Mechanical ventilation 124 (90%)

Blood and blood product transfusion 104 (75.4%)

Inotropes 41 (29.7%)

Antihypertensives 69 (50%)

Dialysis 11 (8%)

Tracheostomy 3 (2.2%)

[Table/Fig-4]: Interventions done in hospital.

Of the ICU interventions, 124 (90%) patients required ventilator 
support, 41 (29.7%) required inotropic support. Blood and blood 
products transfusion was required in 104 (75.4%), dialysis in 
11 (7.9%) and antihypertensives in 69 (50%) patients. Tracheostomy 
was done for 3 (2.2%) patient [Table/Fig-4]. Of all the maternal cases 
transferred to the ICU, 44 (32%) patients were referred either from 
district hospitals or private nursing home.

Sixty (43.5%) patients stayed for <48 hours in ICU and only 8 (5.8%) 
patients, (one with severe anaemia and other two with hypoxic 
ischemic encephalopathy and chronic kidney disease) stayed for 
>10 days. Almost half of the patients (n=72, 52.2%) were shifted to 
ICU in less than 12 hours of hospital admission.

There were 30 (21.8%) maternal deaths in the study period and 
majority of deaths were due to DIC and multiorgan failure following 
massive obstetric haemorrhage [Table/Fig-5]. Among the patients 
who died, the major contributory factor was barrier to accessing 
care (n=20, 66.6%) followed by social factors (n=12, 40%). Among 
the 30 patients who died, 11 (36.6%) patients were referred from 
peripheral hospitals.

primary cause of death no. of cases (n) (%)

Haemorrhage followed by DIC 17 (56.6%)

HELLP syndrome 6 (20%)

Meningoencephalitis 3 (10%)

Hepatic encephalopathy 2 (6.7%)

Pulmonary oedema 2 (6.7%)

[Table/Fig-5]: Maternal mortality and its causes (maternal death N=30).

DISCUSSION
The study clearly highlights the contributory factors to obstetric 
ICU admissions. The most common contributory factor leading to 
ICU admission was delay in referral and lack of transport system 
for patients. Hypertensive disorders of pregnancy and obstetrics 
haemorrhage was the most common indication for ICU admission 
in our study, while obstetric haemorrhage followed by DIC was the 
most common cause for maternal mortality.

Pregnancy induces a series of physiological alterations that usually 
proceeds without any complication; but a few women develop life 
threatening morbidity that requires intensive care interventions. In 
our study 0.69% of total obstetric patients required ICU care which 
represented 18.9% of total ICU admissions in the study period. This 
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is similar to various other studies, where it has been seen that the 
frequency of obstetric admission to ICU lies between 0.1% and 
0.9% of all deliveries [10-13]. Almost half of the obstetric patients 
(n=72, 52.8%) were admitted to the ICU within 12 hours of hospital 
admission, indicating that these patients were brought in clinically 
deteriorated condition and hence indicating a delay in reaching 
tertiary centre.

A total of 105 (76%) patients were admitted to hospital in third 
trimester (29-42 weeks) and subsequently shifted to ICU in 
postpartum state. A similar observation was seen in studies by 
Vasquez DN et al., and Lapinsky SE et al., where patients were 
admitted at 29 weeks and 32 weeks respectively [14,15]. This 
could be because majority of obstetric complications are present in 
the third trimester. In our study majority of admissions were due to 
obstetric indications as compared to non-obstetric indications, as 
also reported by Vasquez DN et al., [14].

Osinaike B et al., Okafor UV et al., have reported 100% [16,17] and 
Lapinsky SE et al., has also reported 91% postpartum ICU admission 
[15]. Similarly, a high incidence of postpartum ICU admission 
124 (89.9%) was observed in our study. This could be due to major 
haemodynamic changes like increase in cardiac output, acute blood 
loss occurring in the immediate postpartum period. Termination of 
pregnancy constitutes an important management intervention in 
complicated third trimester pregnancy. Hence almost all such cases 
were first managed by obstetrical team in labour room and after 
delivery were transferred to ICU.

Hypertensive disorders in pregnancy and major obstetric haemorrhage 
were the most common diagnosis for ICU admission in our study. 
Madan I et al., also reported preeclampsia, abruption and acute renal 
failure to be the most common indication for ICU admission [18]. 
Similarly, preeclampsia and obstetric haemorrhage were the most 
common indications for ICU admission by, Sadler LC et al., Chawla S 
et al., and Keizer JL et al., [2,5,19].

In the ICU, 124 (89.9%) of our patients required ventilatory support 
while 41 (29.7%) patients required inotropic support. Mechanical 
ventilator requirement was found in 61% of ICU patients by Sriram 
S et al., [20]. As regards for inotropic support Sriram S et al., found 
38% of patients required inotropic support while Bibi S et al., [21] 
found inotropic support requirement in 40% of ICU admitted patients. 
This was because most of the haemodynamic complications were 
effectively managed in the labour room and only those patients who 
required ventilator support or were in impending respiratory failure, 
were transferred to ICU.

The maternal mortality in our study was 21.7% (n=30). This is similar 
to other studies done in India [6,7]. Obstetric haemorrhage followed 
by DIC was found to be major cause of ICU mortality. A systematic 
review done by WHO found that, postpartum haemorrhage is the 
leading cause of maternal mortality in Africa and Asia responsible 
for half of total number of deaths in these areas [22]. Overall 
postpartum haemorrhage accounts for 25% of maternal mortality 
worldwide [23]. Mortality due to obstetric haemorrhage is an index 
of degree of accessibility of quality health care. This study showed 
that in about two-thirds of obstetric ICU deaths; the contributory 
factor was delay in seeking help and refusal of treatment (barrier 
to accessing care). This was further proved by the fact that only 
11 out of 30 maternal deaths had received some treatment earlier. 
There is a major role of increasing awareness and sensitisation 
programs at community level regarding primary essential obstetric 
care and availability of health care facilities.

The most common contributory factor leading to ICU admission was 
delay in referral and lack of proper transport system for patients. 
Adequate training and skill transfer for early identification of high 
risk cases is important for timely referral to tertiary centers. Easy 
availability of ambulance services is required. The second common 
contributory factor was barriers to access care (comprising of delay 
in woman seeking help and refusal of treatment) probably due to 

lack of health education in women. Sadler LC et al., found personnel 
factors as the most common contributory factor in causing ICU 
admissions while we found delay in referral and lack of proper 
transport system to be the most contributory [2].

STRENGTH
The main strength of our study is that it not only focusses on 
maternal spectrum of obstetric ICU admission but also highlights 
the contributory factors that lead to that admission. Secondly, being 
a tertiary care hospital with all facilities freely available, the patients 
had good survival rate. They were near misses and were able to 
communicate the contributory factor that led to their morbidity.

LIMITATION
Majority of the patients included in the study belong to low 
socioeconomic strata, a multicentric study with more diverse social 
background would address other factors that lead to obstetric 
ICU admissions. Most of the included patients were near misses, 
detailed analysis and interpretation of this data should be the next 
step to decrease the high rate of obstetric ICU admission.

CONCLUSION
Delay in referral and lack of proper transport services were found 
to be most contributory in obstetric ICU admission, emphasising 
the need to develop credible transport (ambulance) services and 
efficient obstetric referral system. Health education and sensitisation 
regarding primary obstetric care among women (especially illiterate 
and low socio-economic status) will go a long way in preventing 
morbidity and mortality. For early detection and prompt referral of 
complicated obstetric cases, emergency obstetric drill and continuing 
medical education should be arranged for all obstetric care providers 
in peripheral health centres. Standard operative protocols should be 
prepared and strictly followed for the management of all obstetric 
high risk cases.
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