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ABSTRACT
Background: Shortening the response time in obstetric emergency care helps reduce deaths. The length of
response times in the care so as the probabilities these times are occurring, are unknown in Yucatan, Mexico. This study
describes the perceptions and beliefs of physicians regarding response times in the care of obstetric emergencies, so as
the probabilities that these times are occurring.

Methods: Cross-sectional design was carried out. Workshops using elicitation technique with panel of experts
were developed. Four physicians in charge of the path transfer of pregnant women were the participants. Physicians´
perceptions and beliefs on response times in the path care of obstetric emergencies were studied using “The threedelay model”. Probabilities of these response times occurring was calculated. The median and their ranges were
obtained. Probability diagrams were elaborated and adjusted to know the median occurrence of response times.
Normal distribution curve was also graphed. Beta adjusted distribution lineal graph individual and group was built.
Results: The longest response time perceived between the onset of the obstetric complication and the search for
help was 30 days. The longest transfer response time perceived between their locality and the hospital was four and a
half hours. The probabilities of the perceived response times occurring were between 15% and 80% for the moment
the women start searching for help; and between 40% and 80% for the moment they are transferred.

Conclusion: Response times perceived by physicians in the care of obstetric emergencies in Yucatan were
prolonged. The probability of these response times been occurring is high. It is necessary to strengthen activities of
health promotion in the first level of care. The transfer system of pregnant women should also be enhanced, so the
delays in the response times are reduced and maternal and perinatal deaths prevented in Yucatan.
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INTRODUCTION
Timely care of obstetric emergencies (OEs) is a challenge that
the health systems of developing countries are still facing [1].
According to the World Health Organization, 810 women die daily
due to complications that are OEs [2]. In developed countries, the
risk of women dying during pregnancy is 1 in 3 800, whereas in
Sub-Saharan countries it is 1 in 39 [3,4]. Most obstetric deaths are
preventable if alarm signs pointing to a complication are detected
in time and women are transferred in time to clinics or hospitals
with specialized resources to treat the emergency. When access to
services is limited, the risk of early deaths increases [5].

An OE is a condition in the mother’s health state that endangers
her life and/or that of the fetus and requires immediate care [6].
Studies carried out to find out the clinical causes of OEs have
determined that preeclampsia/eclampsia, hemorrhage, sepsis,
miscarriage and obstructed labor are the main complications
requiring emergency medical and/or surgical care [7-9]. A key
strategy to prevent death is the reduction of comprehensive
emergency obstetric care (EmOC) and newborn care response
times [10]. This consists of a set of interventions that save lives
in most cases of maternal and newborn morbidity and mortality
due to an obstetric emergency, since they provide, at least, basic
emergency treatment at the first level care facilities in the health
system of a country [6]. It has been estimated that the average time
for death to occur since the onset of an OE is two hours in the case
of postpartum hemorrhage, two days in the case of eclampsia and
obstructed labor, and six days in the case of an infectious process
[2].
Poor quality of care in the treatment of OEs leads to maternal
deaths [5]. Up to the 14 weeks of 2020, a maternal mortality rate
of 22.3 per 100 000 born alive (BA) was reported in the state of
Yucatan; this figure is below the national mean of 27.4 per 100 000
BA [11]. Women living far away from hospitals are the ones with
a higher risk of death due to delays in care; so are their unborn
babies.

With Thaddeus and Maine’s 1994 delay model [12] as a
reference framework, it has been possible to study community
barriers causing delays in Yucatan. Women and their families
face these barriers from the onset of the complication up to their
arrival to the hospital where they are referred for treatment of
the emergency. The first delay has to do with the prolonged time
the pregnant woman takes to seek for care, from the onset of the
complication to the moment of leaving her house. The second delay
comprises the prolonged time from the moment when the woman
leaves her home to seek for help until the moment when she reaches
the health center, she is transferred, and she arrives at a hospital.
The third delay is the prolonged waiting time when reaching the
hospital; it also has to do with diagnostic and treatment errors. The
main barriers that have been found at a community level are the
failure to recognize the alarm signs of a complication and the lack
of availability of a means of transportation to the hospital [13,14].
Although there is a vast literature showing that maternal
mortality is very sensitive to the care standards of the OE, the
differences in the levels of maternal mortality between low-income
and high-income countries are usually due to the differences in
the interval between the onset of the first symptom and the time
when it is managed or controlled [15-17]. Among the factors that
prolong the response times, the following have been identified: the
failure to recognize the complication, the women’s reluctance to be
treated at a hospital, the cost of being referred to another hospital,
C 2020 Open Access Journal of Biomedical Science

the delays in the transfer, and the poor quality of hospital care [17].
It is essential to know and shorten these time intervals to identify
opportunities to improve pregnant women and their families’
search for help by reducing times of exposure to risk due to delays.
Preliminary reports of the relatives of women who had home
deliveries, underwent a complication and died in Yucatan, point
to prolonged response times of up to two hours from the moment
when they started seeking help until they got it. Even in those
deliveries treated at clinics or hospitals, response times ranged
from one to two hours. In the cases of deliveries complicated by
hemorrhage, the time between the onset of the first symptom and
the provision of care ranged between one and two hours. The lapse
was five hours long in the case of eclampsia, and between three and
five days in the case of sepsis [18].
Studies carried out in Yucatan on the care of OEs have referred
that there are clinical, sociocultural and administrative aspects that
limit the performance of a model to prevent delays in the care of
pregnant women with obstetric complications [19]. However, the
physicians’ beliefs on the response times and the probabilities of
delays occurring are yet unknown. In this study, the principal aim
was to describe the physicians’ perceptions and beliefs, calculate
how likely they are occurring, regarding the response times for
the treatment of obstetric complications in Yucatan, Mexico. This
knowledge will allow propose strategies that reduce prolonged
response times in the care of an obstetric emergency at a community
level (first and second delays).

METHODS

Study Design, Duration and Settings
A cross-sectional retrospective observational study was
designed, and it was carried out by means of an elicitation
technique with a panel of experts [20]. The technique allowed to
extract the physicians’ a priori knowledge (perceptions and beliefs)
on the time interval perceived in the care of pregnant women with
obstetric emergency, and the probabilities of these times perceived
were occurring. Although care of the obstetric emergency must
be immediate [21], for the purpose of this study, time interval of
response of more than an hour between the onset of the symptoms
and to arrive to the hospital was considered prolonged (delay).

Four workshops were carried out to analyze under “The three
delays model”, the transfer pathways of pregnant women with
obstetric emergency. During the sessions, the physicians were
asked to reflect on the time interval perceived between the onset of
the symptoms and the search of medical care (first delay); and on
the time interval between the transferal notice, be transferred, and
to arrive to the clinic or hospital where the woman was transferred
(second delay). Each one of the physicians mentioned a time interval
accord to case. All time intervals perceived were commented
among physicians until a consensus was reached. After of that,
probabilities of that these times were occurring were calculated.
A facilitator trained in the probability elicitation technique, served
as guide to the physicians’ group during the sessions. The process
of elicitation was carried out following the method described
by Gartawaite, Kadane and O’Hagan [22], which was adapted
for the purposes of this study and it consisted in 10 stages: 1.
Presentation of the researchers; 2. Personal characteristics from
the physician; 3. Simulation exercise of probabilities; 4. Definition
of what researchers to wish to know; 5. Evidence on which the
physicians’ knowledge is based; 6. Median range calculation; 7.
Median estimate; 8. Probability estimation; 9. Feedback 10. Final
probabilities obtained.
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The study was performed in the State of Yucatan, in Southeast
of Mexico. In terms of health coverage, the 106 municipalities that
conforming are distributed in three Sanitary Jurisdictions, each of
which has a definite number of municipalities assigned for health
care. Jurisdiction #1 (J1), located in the North-central area includes
61 municipalities; Jurisdiction #2 (J2), located in the eastern
area includes 24, and Jurisdiction #3 (J3), located in the South
of the State includes 21 municipalities. Health Centers at every
municipality send the pregnant women to a clinic or a hospital out
of the locality, to treat the OE. Each Jurisdiction has physicians in
charge of monitoring the route or pathway that women follow when
they suffer from an obstetric complication and are transferred from
Health Center to the hospital. Physicians in charge of monitoring
are in permanent touch with physicians at the Health Centers,
which are the women’s first contact when an obstetric complication
first arises.

Participants, Sample Size and Recruitment Criteria

The participants in this study were four jurisdictional
physicians in charge of monitoring to the pregnant women when
they leave home to search care and are transferred to another
health facility. Jurisdictional physicians know the routes that are
followed by the cases of OE in the three Sanitary Jurisdictions
from the Ministry of Health in Yucatan. From a universe of twenty
physicians distributed in the three Jurisdictions, a simple random
size was calculated, with the support of the software Epi-Info vs. 7;
with an acceptable margin of error of 6% and a confidence level of
95%, four physicians made up the simple. These represented to the
twenty physicians distributed in the three Sanitary Jurisdictions, in
charge of monitoring to the pregnant women with OE.
The inclusion criteria to select the four physicians were: 1.To
have had at least five years of experience and knowledge of the
transfer pathways of pregnant women with obstetric complications;
2. To be currently working in the Sanitary Jurisdictions in Yucatan;
and 3. they had to be familiar with the path that the pregnant
woman follows since the onset of the first symptom of obstetric
complication, the moment she seeks for help, and her arrival to the
hospital. Other issues were also taken into account: their willingness
to engage in service improvement, their time to freely address the
topics given the confidentiality condition, their process of reflection
and analysis of their perceptions and beliefs on the response times
required by pregnant women seeking emergency care, and their
knowledge of probability and statistics. Of twenty doctors working
in the Sanitary Jurisdictions in Yucatan, ten met eligibility criteria
and ten did not. Of the latter, two was due to lack of time, four had
less than five years of service, three were not sure of the route of
pregnant woman’s and one was outdated. Of the ten doctors who
met the criteria, four were randomly selected and represented the
three Sanitary Jurisdictions. An invitation was extended, first by
telephone and then in writing, to the directors of the three Sanitary
Jurisdictions. The four physicians, who met the inclusion criteria
and had been previously selected, answered the call.

Delays Model

To analyze the time intervals invested in seeking for help (first
delay) and in the transfer process (second delay), Thaddeus y
Maine’s [14] delays model was used as a basis. To be more accurate
regarding the data, the first delay was subdivided in two: Delay 1a
referred to the time elapsed between the onset of the complication
and the moment the pregnant woman became aware of it. Delay
1b referred to the time elapsed between the moment the woman
became aware of the complication and the moment when she
decided to look for help. The second delay was also subdivided in
C
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two: Delay 2a referred to the time elapsed between the moment the
pregnant women left her home seeking for help and the moment
she arrived to a health center. Delay 2b referred to the time elapsed
between the moment the woman was taken care of at the Health
Center and the moment she was transferred to a hospital for final
treatment.

Instrument and Elicitation of Probabilities

Using an elicitation technique with a panel of experts, the
physicians’ perceptions and beliefs were extracted. Before the
elicitation process, a simulation exercise of probabilities was carried
out. The physicians answered a question with which they were
able to practice the process of reflecting on probabilities, similar
to the one conducted at the final elicitation. This exercise also
helped to identify doubts that were therein cleared up. Afterwards,
physicians engaged in the final elicitation of probabilities. In order
to be able to elicit the physicians’ perceptions and beliefs on the
response time intervals in the care of pregnant women with OEs,
a questionnaire adapted to the scenarios of the first and second
delays was elaborated. Each physician selected signed a voluntary
consent to participate in the study.

Initially, the physicians were asked to think about the response
time intervals perceived in terms of minutes, hours or days.
Through the elicitation process, the response times regarding the
first (1a and 1b) and the second delays (2a and 2b) were identified
independently. The questions to elicit the perceptions and beliefs
regarding the first delay were as follows: According to your
experience, how long do you think pregnant women take to look for
help since the onset of the complication until they become aware
of it? (1a), and How long do you think pregnant women with an
obstetric complication take to decide to look for help since they
realize that they have a complication until they actually go out
looking for help? (1b).
For the perceptions and beliefs regarding the second delay, the
questions were as follows: How long do you think pregnant women
with an obstetric complication take to find help since they leave
their home looking for it until they get hold of a vehicle that will
transfer them to another facility? (2a), and How long do you think
pregnant women with an obstetric complication take to arrive to
another medical facility after getting hold of a transfer vehicle? (2b).

In this way, time intervals perceived of response regarding
the care of pregnant women —in days, hours and minutes-were
obtained, after of which, the probabilities that those times were
occurring were calculated. To facility the physicians´ analysis to
identify the probability of occurrence of the times elapsed, 1a and
1b were resumed in one, and the same was done with 2a and 2b.
Then, the following questions were posed: What is the probability
that the time you have mentioned, between the onset of the
complication and the moment the pregnant woman leaves her
home, looks for help and gets hold of transportation for the transfer
(first delay), occur?, and What is the probability that the times you
have mentioned, between the transfer of a pregnant woman with
obstetric complication, since she gets hold of a vehicle until she
arrives to the hospital (second delay), occur?

The probabilities calculated were the median and their ranges.
First, each physician was asked to provide a range of values
(upper and lower limits of the interval between 0-1) in which,
the probability of response time perceived could be occurring,
during the process of search for women´s care front an OE. After
that, a probability within that range (not necessarily the middle
one), in which the time perceive would be occurring (median),
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was requested. Therefore, for each stage in the process of search
for care, a range of values, including the median, was requested.
Taking into consideration the possibility of inaccuracy in the data,
the physicians were asked again to think how much lower and how
much higher than the middle value, the new values could now be.
In this way, by consensus, the distribution of data was adjusted.
At the end of the process and following “The Three delay model”,
probabilities of occurring times perceived (median and their
ranges) for the first and second delays, were obtained.

Using software Shelf version 2.0 [23], distribution graphs
of the physicians’ individual probabilities were built, and they
were shared during the sessions to know if they agreed with the
figures. When they were not in agreement, the process was carried
out again, until the physician agreed with the best distribution of
probabilities. Normal distribution curve was also graphed. Finally,
when each participant’s probabilities were agreed on, a Beta
adjusted distribution lineal graph individual and group was built.

RESULTS

Table 1: Characteristics of physician’s participants.
Number

Age

Sex

Job site

Years of service

Probability and statistics

1

65

M

Jurisdiction 1

10

Yes

3

64

M

Jurisdiction 2

15

Yes

2

43

4

M

58

M

Jurisdiction 3

7

Jurisdiction 2

The four participant physicians in the elicitation process were
male: one from J1, one from J3, and two from J2. Their age range was
40 to 65 years, with a mean of 57.4 (Table 1). The longest delay time
perceived between the onset of the complication and the search for
help (delay 1a) was 30 days, and it corresponded to the women

Yes

12

Yes

from the J1 municipalities. The longest transfer delay perceived,
from their locality to the referral hospital (delay 2b), was 2 hours
and 45 minutes for pregnant women from the J2 municipalities
(Table 2). The probability of occurring the longest total delay times
perceived also corresponded to J1 and J2.

Table 2: Response times perceived by the physicians according to the type of delay in pregnant women with OEs.
Physician

Delay 1a

Delay 1b

Delay 2a

Delay 2b

1 (J1)

30 days

15 hours

1 hour and 30 minutes

1 hour and 30 minutes

3 (J2)

48 hours

45 minutes

30 minutes

55 minutes

2 (J3)
4 (J2)

2 hours

2 hours and 30 minutes

3 hours and 45 minutes

2 hours and 30 minutes

Delay 1a = Onset of complication and woman recognizes it

1 hour and 30 minutes

50 minutes

1 hour and 45 minutes

2 hours and 45 minutes

Delay 1b = Complication is recognized, and woman seeks help
Delay 2a = Woman leaves home and arrives to health centre
Delay 2b = Woman is transferred from health centre to hospital
The probabilities of the perceived times occurring was between
15% and 80% in the case of the search for help (first delay)
and between 40% and 80% in the case of the transfer (second
delay) (Table 3); (Graph 1 & 2). The mean values represented in
the normal distribution curve graphs were similar to medians
obtained. The highest probabilities of the perceived times occurring
corresponded to J3 and J1, regarding the times invested in the

search for help (80%) and to J2, regarding the times invested in the
transfer (80%). Through the elicitation of probabilities from the
jurisdictional physicians, the adjusted distribution curves for each
of them were elaborated, as well as the curve corresponding to the
four physicians obtained by consensus, for the first and second
delays (Graph 3 & 4).

Table 3: Probabilities of the perceived response times occurring in the care of pregnant women with obstetric emergency.
Search for help (First Delay)
Physician
1 (J1)

Quartil
Lower

Quartil

Quartil

Upper

Lower
0.4

0.5

0.65

0.8

0.6

0.7

0.8

0.12

0.15

0.17

2 (J3)

0.75

4 (J2)

0.14

3 (J2)

Median

Transfer (Second Delay)

C 2020 Open Access Journal of Biomedical Science

0.8

0.15

0.9

0.35

0.19

0.65
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Median

Quartil
Upper
0.6

0.4

0.45

0.8

0.85

0.85

Open Acc J Bio Sci. March-April - 2(2): 292-300

Research Article

Elsa María Rodríguez Angulo

Graph 1: Median and their ranges of occurrence of response times perceived by physicians to the search for help
of pregnant women with OEs (first delay).
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Graph 2: Median and their ranges of occurrence of response times perceived by physicians to the transfer of
pregnant women with OEs (second delay).
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Graph 3: Adjusted individual and group probabilities (linear pool) of the physicians’ perceptions and beliefs about
the search for help (first delay) of pregnant woman with OEs.

Graph 4: Adjusted individual and group probabilities (linear pool) of the physicians’ perceptions and beliefs about
the transfer (second delay) of pregnant women with OEs

DISCUSSION
Studies on the perceptions and beliefs of physicians about
the response times of pregnant women in the sick for care of OE
have been carried out regarding the second and third delays, but
there are few that analyze the physicians’ perceptions and beliefs
in terms of the first delay. Considering the criteria established in
this study of what is a time prolonged (1 hour or more), the OE care
process was delayed in the three jurisdictions.
In this study, the probabilities that the perceived times were
occurring during the process of seeking care for the pregnant
woman to be attended for an OE in rural areas, were higher than the
ones reported in a 2018 study with physicians from urban Yucatan:
C
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80% vs 39.1%, respectively, for the first delay; and 80% vs 60.2%,
respectively, for the second delay [24].
In the present study, the response times in the care of an OE
perceived by the physicians and corresponding to the first delay
were related to the fact that the pregnant women did not become
aware in time of the onset of the complication and delayed the
decision to leave their house and search for help. At a community
level, there is a need for information and education on the
importance of immediate care for a maternal complication. Delay
in care implies multiple causes: sociocultural, economic, political,
gender- and access-to-services-related. When these concatenate,
they maximize the risk of women postponing the time to be treated
[25].
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The elements that make up the community context have an
impact on the health of pregnant women: habits, customs and
reproductive risks are different from one culture to another [26,27].
This is why the programs and models aimed at preventing maternal
deaths have to take into account the population’s sociocultural
traits, and they have to target mainly the needs of the rural areas
[28,29], which are different from those of the urban ones. In
Yucatan, the perceived time for the first delay exceeded those
reported for pregnant women in Rwanda, where women underwent
between 12 and 24 hours of labor before being transferred and
admitted into a hospital [30]. This shows the lack of timely care for
obstetric complications at a community level. The time that women
take to decide to search for help at this level also depends on the
complication, as could be observed in the case of pre-eclamptic
women in Haiti, whose median time was 13.4 ± 30 hours [31]. Time
perceived by the J1 physician was also more prolonged than the
one referred for Afghan women (30 days vs. 16.6 hours) when they
suffered from an OE due to severe infection and were delayed in
becoming aware of the complication. When they finally identified
it, they were delayed in leaving their home to search for help (15
hours vs 4.1 hours) [32].
In terms of the perceived times regarding the occurrence of the
second delay (transfer of the pregnant woman to a different level of
care), the time that the women and their families take to get hold
of a vehicle and a driver, in conjunction with their lack of economic
resources to pay for the service, have been mentioned as the main
barriers delaying the transfer to treat the emergency outside of
their communities [17]. The lack of a vehicle when the emergency
transfer is needed is the main barrier that has not been solved [33].
In the state of Yucatan, there are still communities where access
is difficult due to lack of pavement on the roads, which prolongs the
transfer time, even though, in some places, the municipal authority
provides economic help towards this end. Moreover, the transfer
vehicle is not at the Health Center; it is owned by the municipality
and it is used for all types of transfers, not only OEs. The perceived
times for the second delay, which range between two and a half
hours to almost six hours, were similar to the times found by Hirose
et al. [32] in 2015 among Afghan women with uterine rupture.
The transfer mechanisms of pregnant women in Yucatan
were established more than 20 years ago during the health
services regionalization process. There has not been another
study that analyzes the present conditions regarding the territory
and the demand for care and that takes into account the locality
and the location of the second-level clinics where the women
are transferred. Therefore, there is no updated local transferral
instrument to inform the care guidelines for pregnant women with
obstetric complications and to prevent delays regarding such care.
This instrument should constitute a guideline including actions
to prevent delays, based on population growth and the number of
health centers and clinics; a permanent training program on the
alarm signs-directed not only to the population, but also to the staff
at the first level of care and a provision of material and equipment
to treat the emergency. It has been shown that there are flaws in the
diagnostic process and the administration of antibiotics in cases of
sepsis where care was delayed [34]. In other countries, the health
system has adopted a quality improvement approach to reduce the
mortality of mothers and new-borns [35]. This is a future challenge
for those in charge of the decision-making processes in the state
of Yucatan. Only of these manners, the quality of care for pregnant
women with OEs could be improved.
C 2020 Open Access Journal of Biomedical Science

Likewise, the first level of prevention should be privileged
to avoid, whenever possible, the occurrence of an obstetric
complication. In the cases where it happens, the aim should be to
reduce the response time in the care of pregnant women with OEs
with mechanisms that are already in place according to the type of
complication. These are challenges that should be faced and solved
in the short run in Yucatan to contribute to the reduction of maternal
and perinatal mortality. The continuous monitoring of pregnant
women has been identified as a strategic factor in prevention, in
conjunction with the implementation of mechanisms that reduce
the response time for the treatment of pregnant women with OEs
[36]. The high probabilities found and evidencing delays in the care
of an OE in women who come from rural areas of Yucatan, require
the attention of decision-makers who must propose strategies
that reduce the time lost in recognize an obstetric complication
and transfer to another hospital; to guarantee a safe delivery and
contribute to the reduction of maternal mortality.

CONCLUSION

The prolonged response times in the treatment of OEs perceived
by the physicians ranged between two and a half hours and 30 days,
with a probability of occurrence between 15% and 80% during
the pregnant woman’s search for help. Transfer times were also
prolonged, ranging between one hour and 25 minutes and four
and a half hours, with a probability of occurrence between 40%
and 80%. Therefore, strategies to reduce these times are needed.
It is also necessary to strengthen activities of health promotion
in the first level of care, among both the population and the local
health staff. The transfer system of pregnant women should also
be enhanced, so the delays in the response times are reduced and
maternal and perinatal deaths prevented in Yucatan.
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