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Editor's Comment :
Timely recognition and management of delays during
pregnancy can significantly reduce adverse maternal and
fetal outcomes.
Strengthening birth preparedness and complication
readiness is essential to improving delivery outcomes and
lowering maternal mortality and morbidity.
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Abstract

Background : Outcome of pregnancy may not always favorable for both mother and baby. Early recognition and
effective response related to these complications is a boon to contend the unpredictable results of pregnancy. So, the
present study was conducted to assess the delays in birth preparedness and its impact on delivery outcomes.

Materials and Methods : A hospital-based case control study was conducted in a Tertiary Care Hospital. Participants
were selected from postpartum delivery ward and obstetric ICU of the hospital.  For cases 179 women were selected
who required to get admitted in obstetric ICU during pregnancy and delivered whereas 179 women who had normal
childbirth in hospital were selected for control group. Then both the group were interviewed and compared the delay
present among them and its impact on delivery outcome.

Result : Around 131(73%) cases and 120(67%) controls were found to have delays present at any level. Delivery
outcomes shows 15(11%) intrauterine fetal deaths among cases and only 2(1%) in control group.

Conclusion : Adverse maternal outcomes were seen in delays during pregnancy suggesting that timely and proper
management are more helpful to mitigate them. More attention is required on the aspect of birth preparedness and
complication readiness to reduce maternal mortality and morbidity.
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Majority of maternal complications arises during
 pregnancy and many of them either prevented

or effectively treated. Other complications may exist
before pregnancy but are worsened during pregnancy,
especially if not managed as part of the woman’s care.

According to UN inter-agency estimates, the global
maternal mortality ratio declined by 38% – from 342
deaths to 211 deaths per 1,00,000 live births from
year 2000 to 2017. This translates into an average

annual rate of reduction of 2.9%. While substantive,
this is less than half the 6.4% annual rate needed to
achieve the Sustainable Development global goal of
70 maternal deaths per 1,00,000 live births. There
has been significant progress since 20001. As per
latest MMR Bulletin the maternal mortality ratio of
India has declined to 113 in 2016-18 from 122 in 2015-
17 and 130 in 2014-20162.

While much has been accomplished, more need to
be done in future.

For achieving the SDG target of a global MMR of
fewer than 70 maternal deaths per 1,00,000 live births
by 2030 will require continued investment in maternal
health research, programs and policy at the global
level and very focused action in countries3.
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Thaddeus and Maine (1994) have provided an
explanatory model of maternal mortality that identifies
delays in seeking, reaching and obtaining care as the
important factors leading to maternal death. This
explanatory model, known as the Three Delays Model,
categories delays into three types which are: delays
in reaching care, delays in seeking care and delays
in receiving adequate care once at the point of
service4.

Maternal mortality and morbidity is the tip of an
iceberg. Many women survive serious complications
during pregnancy, delivery and the puerperium so
investigation between the women who delivered
normally and women who were admitted in Obstetric
ICU of a Tertiary Care Hospital followed by delivery
will identify the reasons of failures within the
healthcare systems as well as other prospects of
obstetrical care in the community.

AIMS AND OBJECTIVES

(1) To assess if there were any delays at various
stages (such as decision-making, reaching healthcare
facilities and receiving care) between women who
experienced normal deliveries and those admitted to
the Obstetric Intensive Care Unit (ICU) and delivered
at a Tertiary Care Hospital.

(2) To assess how delays affect pregnancy outcomes
upon reaching the hospital.

MATERIALS AND METHODS

A case control study was conducted at Obstetrics and
Gynecology department of a Tertiary Care Hospital.
Based on pilot study, the proportion of first delay
among controls was 59% and among cases was 42%.
The ratio of cases and control was 1:1. By keeping
95% of confidence interval and 90% power a sample
size of 358 patients with 179 in each group was
calculated using MedcalC software. The study was
approved by the Scientific and Ethical Committee of
the institute. All patients who met with criteria of
normal labour were considered as control excluding
those who required LSCS5. And all postpartum
women who had deviation from normal labour criteria
and required to get admitted in Obstetric ICU were
considered as cases6. The study was conducted from
January, 2019 to December, 2020. Purposive
sampling method was used for the allocation of
subjects in cases and control group.

A predesigned and pretested questionnaire based on
Thaddeus and Maine three delay model was
administered to all the subjects of both the groups4.
The questionnaire was validated for the study
population by a pilot study. The operational definition
of delay is when it takes more than an hour to make
a decision, get to a hospital and get medical attention.

Participants were interviewed after taking written
consent in a language which they understand before
filling questionnaire forms. Participants in the case
group were interviewed after the stabilization of the
illness that resulted in their ICU admission. The
interview was carried out in the language the study
participants understood.

Data entry was done in Microsoft excel 2007 and
analyzed by using MedcalC 14 software. Descriptive
analysis was used to describe the distribution of all
variables in cases and control group. Odds ratio was
calculated for all delays with 95% confidence interval.

RESULTS

In present study 129 (72%) cases were in the age
group of 20-29 years with a mean of 25 (SD-5.1) and
148(82.6%) controls were in the same age group of
20-29 years with mean 25 (SD-4.1). There were
153(85%) cases and controls who were Hindus
followed by 23(13%) cases and 24(14%) controls who
were Muslim by religion. Only 1-2% controls and
cases were Jain by religion respectively. There were
33(18%) cases and 7(4%) controls were from tribal
area. Whereas 71(40%) cases and 58(32%) controls
were from rural area and 75(45%) cases and
114(64%) controls were from urban area in the
present study.

The level of education of study participants revealed
that 56(31%) cases and 32(19%) controls were
illiterate. 80(45%) cases and 73(40%) controls had
completed primary level of education while 24(13%)
cases and 42(23%) controls were educated upto
secondary level. 16(9%) cases and 23(13%) control
groups were educated upto higher secondary and only
3(2%) cases and 9(5%) controls were graduated. The
study participants were divided into two subclasses
depending upon the type of family. 100(56%) cases
and 93(52%) control groups had joint family system
and 79(44%) cases and 86(48%) control group had
nuclear family system. The study subjects were
assessed according to the Modified BG Prasad’s
Socio-economic Classification-2019 (Modified
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according to current CPI January, 2019=330)7. Cases
belonged to the upper middle class were 10(5.58%),
lower middle class were 14(7.82%), upper lower class
were 104(58.1%), and lower class were 51(28.4%)
while 10(8.93%) controls belonged to upper middle
class, 36(20.1%) to lower middle class, 97(54.1%) to
upper lower class, and 30(16.7%) to lower class
(Table 1).

Among 179 cases most commonly 21% of women
experienced eclampsia, 20% severe abdominal pain,
16% antepartum hemorrhage, 20% severe anemia,
8% pre-eclampsia, 6% water breakout without labour
and 3% fever whereas 6% had other reasons like
hepatitis, loss of consciousness, ectopic pregnancy
for cases admission. The control group experienced
no complications and all deliveries were normal.

Between the cases and controls, it took an average
of 1576 minutes (26 hours) and 390 minutes (7 hours)

respectively to decide to seek medical attention.
Failing to view the symptoms as serious were the
main causes of the first delay among cases whereas
lack of transportation and funds was primary cause
among controls in making decision. In considering
the second delay, the average amount of time taken
to reach health facility was 64 and 43.3 minutes,
respectively for the cases and controls. The average
time taken for receiving care for cases and controls
was 18 and 40 minutes, respectively.

In this study 1st delay was found among 110(61%)
cases and 107(60%) controls. The odds ratio was
1.07(95% CI 0.70-1.63, P=0.7456), which shows
statistically not significant. 2nd delay was found
among 16(9%) cases and 6(3%) controls. And the
odds ratio was 2.84(95%CI 1.08-7.4, P=0.003), which
indicate that women who took more than 60min to
reach health care facility had 2.8 times higher risk to
get admitted in ICU with some maternal illness.
Whereas 3rd delay was found among 5(3%) cases
and 7(4%) controls and the odd ratio was 0.7(95%CI
0.21-2.26, P=0.55), which shows statistically not
significant (Table 2).

Regarding unfavorable delivery outcomes in delayed
participants, among 131 cases 49(37%) participants
had delivered low birth weight baby, and 18(14%)
cases delivered still birth, 15(11%) cases had IUFD,
36(27%) cases had premature birth 1 case had
abortion. And among 120 controls 38(31%)
participants had delivered low birth weight baby and
3(2%) cases delivered still birth, 2(1%) cases had
IUFD, 2(1%) cases had premature birth.

Table 1 — Socio-demographic characteristics of study participants

Variables Cases (n=179) Controls (n=179) Total (n=358)
   Age Mean 25 years Mean 25 years

SD (±5.1) SD (±4.1)

<20 years 10(5%) 7(4%) 17(5%)
20-29 years 129(72%) 148(83%) 277(77%)
30-39 years 37(21%) 24(13%) 61(17%)
40-49 years 3(2%) 0 3(1%)

Religion :
Hindu 153(85%) 153(85%) 306(86%)
Muslim 23(13%) 24(14%) 47(13%)
Jain 3(2%) 2(1%) 5(1%)

Residence :
Tribal 33(18%) 7(4%) 40(11%)
Rural 71(40%) 58(32%) 129(36%)
Urban 75(42%) 114(64%) 189(53%)

Participant's education :
Illiterate 56(31%) 32(19%) 88(25%)
Primary 80(45%) 73(40%) 153(43%)
Secondary 24(13%) 42(23%) 66(18%)
Higher secondary 16(9%) 23(13%) 39(11%)
Graduate 3(2%) 9(5%) 12(3%)

Participant's husband’s education :
Illiterate 39(21%) 20(11%) 59(16%)
Primary 66(37%) 53(30%) 119(33%)
Secondary 49(27%) 64(36%) 113(32%)
Higher secondary 20(11%) 27(15%) 47(13%)
Graduate 5(3%) 15(8%) 20(6%)

Type of family :
Joint 100(56%) 93(52%) 193(54%)
Nuclear 79(44%) 86(48%) 165(46%)

Socio-economic class :
Upper middle 10(6%) 16(9%) 26(7%)
Lower middle 14(8%) 36(20%) 50(14%)
Upper lower 104(58%) 97(54%) 211(56%)
Lower 51(28%) 30(17%) 50(14%)

Table2 — Distribution of study participants with respect to
different level of delays during pregnancy

Delay Cases Control Odd ratio P-Value
(n=179) (n=179)

1st Delay in decision to seek care 
Present (>60min) 110(61%) 107(60%) 1.07 0.7456
Absent (<60min) 69(39%) 72(40%) CI 95%-

0.7024-
1.6394

2nd Delay in reaching care
Present (>60min) 16(9%) 6(3%) 2.8303 0.0034
Absent (<60min) 163(91%) 173(97%) CI 95%-

1.0811-
7.4093

3rd Delay in receiving adequate health care
Present (>60min) 5(3%) 7(4%) 0.7 0.55
Absent (<60min) 174(97%) 172(96%) CI 95%-

0.2198-
2.2678
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DISCUSSION

The current study has revealed 1st delay was present
in both the group participants. Most of the cases were
already having illness like raised Blood Pressure and
Anemia which transformed into more serious
condition with time due to further delays like decision
making, transport and seeking medical care. Early
recognition and prompt action is the key to reduce
such adverse pregnancy outcomes.

 Several factors such as participants knowledge of
danger signs of pregnancy, identification of mode of
transport, savings for delivery expenses can
contribute to birth preparedness which can prevent
maternal morbidity and mortality. Hence more focus
is needed in the field of birth preparedness as primary
prevention to reduce the adverse maternal outcomes.

In our state, referral audit system is present that is
done by nodal officers available in both Gynecology
and Pediatric Department in Tertiary level health care
so they get informed by the peripheral health facility
about the cases who require immediate attention.
Which provide them help to start the treatment
immediately in the tertiary health care facility. That’s
the reason there was absence of 3rd delay in
maximum participants.

A study conducted by Leonardo Antonio Chavane, et
al (2016) in Mozambique, Sub-Saharan Africa region
found that the second delay was more frequent when
compared to third delay in more than 60% of women
who died. The current study aligns with Chavane et
al’s findings regarding the prevalence of delays in
maternal healthcare. Both studies emphasize the
significance of the second delay, highlighting the
detrimental impact on maternal outcomes8.

In a study in Brazil conducted by Rodolfo C
Pacagnella, et al (2010) found that the occurrence of
any delay increased the severity of maternal outcome,
particularly leading to maternal death. The current
study echoes this concern, emphasizing the
transformation of pre-existing illnesses into more
serious conditions due to delays. Together, they
advocate for comprehensive strategies to minimize
delays and improve maternal health globally9.

Similarly other authors Filippi V, et al identified an
association between delays and severe pregnancy
outcomes through  maternal near miss aduits study
in developing countries10.

Another study conducted by Atsumi Hirose, et al in
Afghanisthan have included some information on
delays, the current study adds depth by specifically
addressing the first delay and its impact on pre-
existing illnesses. Both studies highlight the need for
early recognition and prompt action to prevent
adverse maternal outcomes. Integrating insights from
both studies could inform targeted interventions that
address delays comprehensively in diverse settings11.

In an audit study conducted by Pius Okong, et al in
Uganda, it was found that more than half of the cases
of severe maternal morbidity was attributed to
substandard care and a delay in Phase I as
contributors to severe maternal morbidity. While the
current study highlights the compounding impact of
the second delay on pre-existing illnesses. Together,
they emphasize the importance of addressing delays
comprehensively, encompassing both healthcare
quality improvements and timely interventions12.

Another recent study carried out by Tiruneh G, et al
(2020) in South Gondar found that severe maternal
outcomes are significantly associated with delay in
deciding to seek Emergency Obstetric Care. The
present study complements this connection by
highlighting the exacerbating influence of the second
delay on adverse pregnancy outcomes13.

A study conducted out by Shamsun Nahar, et al in
Bangladesh found that first delay was significantly
attributed to adverse maternal outcome and can be
prevented by raising awareness through couple/
family-based education about maternal complications
While the current study aligns with this perspective,
it further emphasizes the compounding impact of the
second delay on pre-existing illnesses14.

Additionally, J Killewo, et al study in rural Bangladesh
further reinforces the association between delays in
decision-making, reaching and receiving care with
pregnancy-related morbidities, aligning with the
current study’s emphasis on the first delay’s impact
on pre-existing illnesses15.

CONCLUSION AND RECOMMENDATION

Adequate birth preparedness and complication
readiness can intervene adverse maternal and infant
outcomes during pregnancy. To reduce the maternal
and infant mortality and morbidity more emphasis
should be given on raising awareness about danger
signs of pregnancy for which a prompt action is
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required to save life. This approach should be used
in combination with initiatives to train community-
based skilled birth attendants, upgrade public health
facilities to provide emergency obstetric care,
implement programs to increase access for the most
vulnerable populations and enhance the standard of
care at all levels. In summary, the current study
contributes unique insights by focusing on the second
delay and its association with pre-existing illnesses
emphasizing the importance of comprehensive
strategies to address delays and improve outcomes
globally.
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