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a b s t r a c t
Introduction: Majority of studies on evaluation of emergency management courses have focused on outcomes such as knowledge and skills demonstrated in non-clinical or traditional testing manner. Such
surrogate outcomes may not necessarily reﬂect vital changes in practice. The aim of this study was
to determine if and to what extent, speciﬁc training in the management of life threatening emergencies resulted in an increased in compliance with established care guidelines of doctors working in the
emergency departments of public sector hospitals in Pakistan.
Methods: A cluster randomised controlled trial was conducted in three districts hospitals in three cities
(Khairpur, Vehari and Peshawar) of Pakistan. Thirty-six doctors, 18 in intervention (trained in ESS-EMNCH
training) and 18 in control (untrained), were enrolled and 248 life threatening emergency events, 124
in each group, were observed for the correct use of the Airway, Breathing, Circulation (ABC) structured
approach. The outcome measure was structured approach deﬁned a priori. Data was analysed by using
STATA software.
Results: At individual level, 79 (63.7%) life threatening episodes were managed according to the structured
approach in the intervention group and 46 (37.1%) were managed according to the structured approach
in controls (OR 2.98, 95%CI 1.78–4.99, p-value = 0.0001). At cluster level, the mean percentage (95% CI) of
the structured approach used by doctors in the intervention group [62.9% (50.4–75.3%)], was signiﬁcantly
higher than those in the control group, [36.3% (26.3–46.4)] (p-value = 0.001).
Conclusions: 5-day training of ESS-EMNCH signiﬁcantly increased the compliance with established care
guidelines of doctors during their management of life threatening emergency episodes in the public
sector hospitals in Pakistan.
© 2011 Elsevier Ireland Ltd. All rights reserved.

1. Introduction
Since the early 1960s, a number of life support training programmes have been developed to assist healthcare workers in
improving the outcome of critically ill or injured patients.1 Numerous studies have provided evidence of general acceptance and
conﬁdence in these programmes by healthcare professionals as
well as by lay persons.2–5 Health institutions in most developed
countries now require their employees to successfully complete life
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support courses to manage cardiac arrest.6 This is also true for paediatric health institutions where employees training in paediatric
life support is compulsory for employment.7
The quality of management in the ﬁrst few hours, known as the
‘golden hours’,8 of the presentation of general, obstetric, neonatal
and paediatric emergencies is a major determinant of the eventual
outcome. If the vast majority of the potentially avoidable deaths
and long-term or permanent morbidity are to be avoided, a particular emphasis on golden hour management has to be established.9
Research has shown that structured life support trainings can help
in reducing mortality and morbidity during the emergency phase
in a cost effective manner.10
The frontline healthcare workers in resource poor countries
like Pakistan lack necessary skills and training to manage emergency episodes in general, obstetric, neonatal and child health
units. Therefore, it is mandatory to upgrade their knowledge in both

0300-9572/$ – see front matter © 2011 Elsevier Ireland Ltd. All rights reserved.
doi:10.1016/j.resuscitation.2011.02.046

Please cite this article in press as: Nisar YB, et al. Impact of essential surgical skills with an emphasis on emergency maternal,
neonatal and child health training on the practice of doctors: A cluster randomised controlled trial in Pakistan. Resuscitation (2011),
doi:10.1016/j.resuscitation.2011.02.046

G Model
RESUS-4692; No. of Pages 6
2

ARTICLE IN PRESS
Y.B. Nisar et al. / Resuscitation xxx (2011) xxx–xxx

recognizing and managing common emergency situations.9 However, the evaluation of course participants poses a major problem,
because it is rarely possible to develop a perfect testing method,
and awareness of the inherent limitations of evaluation methods
used in life support courses is important.11 The majority of studies
on evaluation have focused on outcomes such as knowledge and
skills1 demonstrated in non-clinical or traditional testing manner.
Such surrogate outcomes may not necessarily reﬂect vital changes
in practice, which may be a more useful and direct way of measuring the effectiveness of training.1
The aim of this study was to determine if and to what extent, speciﬁc training in the management of general, obstetric, neonatal and
paediatric emergencies resulted in an increased in compliance with
established care guidelines of doctors working in the emergency
departments of public sector hospitals in Pakistan.
2. Methods
2.1. Study sites and population
The current cluster randomised control trial (CRCT) was carried
out in three public sector hospitals in three districts of Pakistan. The
Children Hospital in Peshawar is a tertiary care hospital for the paediatric age group while, the District Headquarter (DHQ) Hospitals in
Khairpur and Vehari are general hospitals having paediatric, obstetric, adult medical and surgical units. Doctors working in emergency
departments and labour room responsible for emergency management of general, obstetric, neonatal and child health were included
in the trial. The trial was conducted with the permission of hospital management of each participating hospital and ethical approval
was obtained from the Institutional Review Board before the commencement of study. The trial was also registered with ClinicalTrial
Registry (registration # NCT00880204).
Before the commencement of trial, a team of investigators, not
directly involved either in conduction of ESS-EMNCH trainings or
in training of observers, conducted a baseline assessment survey of
various public sector hospitals. On the basis of ﬁndings of the baseline assessment survey only those hospitals were selected where:
(a) no previous emergency management training was conducted;
and (b) majority of doctors working in those hospitals were regularly involved in the management of life threatening emergency
events. However, it is pertinent to mention here that the curriculum of undergraduate medical studies in Pakistan also does not
cover the emergency management training of doctors. Moreover,
we also collected the information about the work experiences of
doctors both in intervention and control group and no statistically
signiﬁcant difference (p = 0.149) was observed in work experience
of doctors in intervention group (12.93 years) compared o doctors
in control group (11.75 years).
2.2. Randomisation scheme
Each participating hospital provided a list of all doctors working
at the hospital. A computer generated randomisation scheme was
developed for each hospital by a person not directly involved either
in providing the training or in the observation of the doctors’ practices. The selected doctors were randomly divided into two groups
– an intervention group and a control group.
2.3. Intervention
Doctors in the intervention group received a 5-day training in
Essential Surgical Skills with an emphasis on Emergency Maternal,
Neonatal and Child Health (ESS-EMNCH). The ESS-EMNCH programme in Pakistan has the unique distinction of being the ﬁrst

structured life support courses targeted for frontline healthcare
workers in resource poor countries. A similar programme has now
been undertaken by us in The Gambia.12 The training activities of
ESS-EMNCH are based on two training methodologies modiﬁed
for Pakistan – ‘Advanced Paediatric Life Support’ and ‘Management of Obstetric Emergencies and Trauma’. The training comprises
theoretical and practical sessions for skills development. The lectures are delivered in a classroom format and the practical sessions
are taught on skill stations and in “real-life” scenarios using simulated life size infant and adult manikins, essential emergency
equipment, animal material specimens and anatomical dummies.
The teaching material has been structured according to Advanced
Life Support Group, United Kingdom (ALSG-UK) certiﬁed teaching protocols.13 Doctors working in the DHQ Hospital, Vehari and
the Children Hospital, Peshawar were trained in May 2009, while
doctors in the DHQ Hospital, Khairpur were trained in June 2009.
All these training programmes were executed by ALSG certiﬁed
instructors. The course participants were informally assessed on
daily basis throughout the course and those ﬁnding difﬁculties
were supported with formative mentoring. At the end of the 5-day
training, participants were assessed using a multiple-choice questionnaire and a formal simulated test scenario evaluating practical
skills.

2.4. Procedures
After the completion of training, the data were collected regarding the skills of doctors for the management of life threatening
emergency episodes in a true clinical setting during the next 4–6
weeks. The life threatening emergency was closely deﬁned as conditions of Airway, Breathing, Circulation or Conscious level that
would likely lead to death or severe brain damage in 6 h if not
given immediate and appropriate emergency treatment.14 Three
observers (junior nurses) and a supervisor (doctor) were hired for
each site and a one day training with role-play and scenarios was
given to observers in order to record the process of emergency
management on a standardized form which was used and validated in a previous study.15 The observers remained in the hospital
24 h a day, 7 days a week to observe each emergency episode. The
observers were blinded to the training status of the doctors and
were instructed not to try to ascertain doctors’ training status. Further, data collection was started immediately after the completion
of training to minimize the contamination. The observers collected
the data until the estimated number of observations required by
our sample size was achieved.

2.5. Outcome measures
Primary outcome for the trial was the proportion of life threatening emergency episodes managed according to the structured
approach as recommended in the ESS-EMNCH training. The structured approach practice is a system of simultaneous evaluation
and resuscitation. The structured approach includes evaluation
and progressive resuscitation of Airway, Breathing and Circulation
(ABC) actions (Panel I) as they are undertaken in a patient with life
threatening emergency event, all steps in a same sequence. These
practices should occur within the ﬁrst 10–15 min of any emergency
management making rapid assessment of correct practice possible for an observer. After this, actions should depend on whether
breathing and subsequently an adequate heart rate are detected,
information not necessarily available to an observer. We, therefore,
concentrated on the early steps (Panel I) as our primary outcome,
because these steps are universal, readily observable and objective.
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Eligible doctors working in all 3
hospitals (n = 44)
8 doctors were not selected
because they were not working
in the emergency department or
labour room
Total doctors enrolled in the study (n = 36)

Randomisation
18 doctors were in the intervention group
and received ESS-EMNCH training

18 doctors were in the control group, and
did not receive ESS-EMNCH training

Observation of the management of life
threatening emergency episodes
124 life threatening emergency
episodes were observed

124 life threatening emergency
episodes were observed

Outcome – managed according to the structured approach
Yes
n=79 (63.7%)

Yes
n=46 (37.1%)

No
n=45 (36.3%)

No
n=78 (62.9%)

Fig. 1. Trial proﬁle.

2.6. Sample size
Based on routine hospital practice, we estimated that 5–7 observations could be made per doctor over a period of 4–6 weeks.
In the absence of previous studies in similar clinical settings, it
was assumed that baseline level of practical skill to manage life
threatening emergency episodes according to the ABC structured
approach among doctors working in general, obstetric, neonatal
and child health units of the participating hospitals was around 50%
and after training skill improved to 70%. Further, assuming average
intraclass correlation coefﬁcient of 0.15,16 a two-tailed test at 5%
signiﬁcance level and power of 80%, the estimated sample size was
36 doctors, 18 in each group.17 Hence, a total of 252 emergency
episodes, 126 in each group, was estimated to be observed during
the study period of 4–6 weeks.
2.7. Data analysis
Information collected on standardised forms was entered by
using MS Excel software and data analysis was carried out by
using Stata software. The proportion of life threatening emergency
episodes managed according to the structured approach was calculated in both groups and compared by individual and cluster
level analyses between the two groups. For individual level analysis,
Chi-square test was used and odds ratio with 95% conﬁdence interval (95% CI) and p-values were reported. For cluster level analysis,
Student’s t-test was used and mean percentage and mean difference with 95% CI as well as p-values were reported. The level of
signiﬁcance was considered at 5%.
3. Results
A total of 44 doctors were working in the three participating hospitals, and out of these, 36 doctors were included in
the trial. Eight doctors were excluded because they were either
on leave, or not working in the emergency department. Dur-

ing the study period 36 doctors (18 in each group) managed
248 life threatening emergency episodes (124 in each group)
(Fig. 1).

3.1. Basic characteristics
A total of 110 life threatening emergency episodes were managed by 16 doctors (8 in each group) in DHQ Hospital, Khairpur,
42 episodes were managed by 6 doctors (3 in each group) in the
Children Hospital, Peshawar and 96 episodes were managed by
14 doctors (7 in each group) in the DHQ Hospital, Vehari. No
difference was observed in the proportion of life threatening emergency episodes presented in the morning, evening and night shift
between the two groups. Similarly, an equal proportion of general, obstetric, neonatal and child health emergency episodes were
presented in the two groups (Table 1).

Table 1
Basic characteristics of all the life threatening emergency episodes in the two study
groups (n = 248).
Characteristics
Study site
DHQ Hospital, Khairpur
Children Hospital, Peshawar
DHQ Hospital, Vehari
Shifts
Morning shift
Evening shift
Night shift
Type of patients
Adults
Children
Neonates
Pregnant women
Newborn needing resuscitation at birth

Intervention group
(n = 124)

Control group
(n = 124)

54 (43.6%)
21 (16.9%)
49 (39.5%)

56 (45.2%)
21 (16.9%)
47 (37.9%)

48 (38.7%)
27 (21.8%)
49 (39.5%)

47 (37.9%)
32 (25.8%)
45 (36.3%)

30 (24.2%)
33 (26.6%)
9 (7.5%)
44 (35.5%)
8 (6.5%)

32 (25.8%)
33 (26.6%)
10 (8.1%)
45 (36.3%)
4 (3.2%)
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Table 2
Comparison of proportion of outcome measures between the two study groups by basic characteristics – individual level analysis (n = 248).
Characteristics

Study site
DHQ Hospital, Khairpur
(n = 110)
Children Hospital,
Peshawar (n = 42)
DHQ Hospital, Vehari
(n = 96)
Shifts
Morning shift (n = 95)
Evening shift (n = 59)
Night shift (n = 94)
a
b

Intervention group

Control group

ORa (95% CI)b

p-Value

Structured approach
used

Structured approach
not used

Structured approach
used

Structured approach
not used

35 (64.8%)

19 (35.2%)

14 (25.0%)

42 (75.0%)

5.5 (2.3–13.8)

0.0001

16 (76.2%)

5 (23.8%)

13 (61.9%)

8 (38.1%)

2.0 (0.4–9.3)

0.31

28 (57.1%)

21 (42.9%)

19 (40.0%)

28 (59.6%)

2.0 (0.8–4.8)

0.10

26 (54.2%)
20 (74.1%)
3 (67.3%)

22 (45.8%)
7 (25.9%)
16 (32.7%)

15 (31.9%)
12 (37.5%)
19 (42.2%)

32 (68.1%)
20 (62.5%)
26 (57.8%)

2.5 (1.0–6.4)
4.8 (1.4–17.2)
2.8 (1.1–7.2)

0.03
0.005
0.01

OR – odds ratio.
CI – conﬁdence interval.

3.2. Impact on observed practices – individual level analysis
Out of 124 episodes observed in the intervention group,
79 (63.7%) episodes were managed according to the structured
approach, while in the control group, out of 124, 46 (37.1%) were
managed according to the structured approach (OR 2.98, 95%CI
1.78–4.99, p-value = 0.0001). Site-wise analysis showed that in
the DHQ Hospital, Khairpur, a signiﬁcantly higher proportion of
emergency episodes [35 (64.8%)], were managed according to the
structured approach in the intervention group compared to control group [14 (25.0%)]. No statistically signiﬁcant differences were
observed between the two groups in the DHQ Hospital, Vehari and
the Children Hospital, Peshawar (Table 2).
3.3. Impact on observed practices – cluster level analysis
The mean percentage (95% CI) of the structured approach
used by doctors in the intervention group [62.9%(50.4%–75.3%)],
was signiﬁcantly higher than those in the control group,
[36.3%(26.3–46.4)] (p-value = 0.001). Site-wise analysis showed
that in the DHQ Hospital, Khairpur, the doctors in the intervention group used the structured approach signiﬁcantly more
frequently compared to doctors in the control group. No statistically signiﬁcant differences were observed between the two
groups in the DHQ Hospital, Vehari and the Children Hospital, Peshawar. During the morning and evening shifts, doctors
in the intervention group managed emergency episodes signiﬁcantly more according to the structured approach compared to

doctors in the control group. No statistically signiﬁcant difference was observed between the two groups during the night shift
(Table 3).
4. Discussion
We demonstrated the effectiveness of the ESS-EMNCH training in improving the practical skills of doctors in the management
of life threatening emergency episodes in public sector hospitals in Pakistan. The ﬁndings of our CRCT, both at individual
and at cluster level analyses, suggest that the provision of a
comprehensive 5-day training programme of the ESS-EMNCH in
Pakistan may improve the practices of doctors when faced with
an emergency in public sector hospitals for the management
of emergency episodes in general, obstetric, neonatal and child
health compared to the practices of untrained doctors working in the same specialties in the same hospital. The difference
between the control and intervention groups’ performance was
similar, regardless of the nature of the nature of emergency
(data not shown). Moreover, no previous emergency management trainings were conducted in these hospitals and the work
experience of doctors in intervention and control group was
same.
Our ﬁndings are comparable with other similar direct observations of the practices of healthcare workers after they have received
training in emergency care such as in the management of neonatal
care in hospitals.18,19 Thus, Senarath and co-workers conducted a
study in 5 hospitals in Sri Lanka to evaluate the effectiveness of a

Table 3
Comparison of mean percentage of outcome measures between the two study groups by basic characteristics – cluster level analysis (n = 36).
Characteristics

Study site
DHQ Hospital, Khairpur
(n = 16)
Children Hospital,
Peshawar (n = 6)
DHQ Hospital, Vehari
(n = 14)
Shifts
Morning shift (n = 95)
Evening shift (n = 59)
Night shift (n = 94)
a

Intervention group

Control group

Mean difference
(95% CI)a

p-Value

Structured approach
used

Structured approach
not used

Structured approach
used

Structured approach
not used

75.0%

25.0%

35.4%

64.5%

39.6% (18.2–61.1)

0.001

76.2%

23.8%

61.9%

38.1%

14.3% (23.1–51.7)

0.34

59.6%

40.4%

42.9%

57.1%

16.7% (11.6–45.1)

0.22

57.5%
74.5%
65.2%

42.5%
25.5%
34.8%

25.6%
34.2%
46.8%

74.4%
65.7%
53.2%

31.8% (5.4–58.2)
40.3% (8.1–72.4%)
18.3% (8.6–45.4)

0.02
0.02
0.17

CI – conﬁdence interval.
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4-day training programme for the healthcare workers in obstetric
units in improving practice of essential newborn care. The investigators directly observed the practices of healthcare workers in
delivering essential newborn care after birth in the labour room.
They reported that the training programme of the essential newborn care signiﬁcantly improved the trained healthcare workers’
practices of cleanliness at delivery, thermal protection, preparedness for resuscitation and neonatal assessment in the labour room
compared with their practices before the training and with the
untrained workers.20 In Kenya, investigators evaluated the impact
of a 1-day training of newborn resuscitation on the practices of
healthcare workers in a public sector hospital. The investigators
found that there was a signiﬁcant improvement in healthcare
worker’s practices after the training compared with untrained
healthcare workers working in the same hospital.21 All these ﬁndings suggest that there is a need for the training of healthcare
workers to strengthen their practical skills in managing emergencies in public sector hospitals in resource poor countries.
In the current CRCT, site-wise analysis showed that a signiﬁcantly higher proportion of emergency episodes in the intervention
group was managed according to the structured approach compared to control group only in the DHQ Hospital, Khairpur. We can
only speculate on why this happened. First, perhaps some of the
doctors in the control groups of the other two participating hospitals had learnt and practiced the structured approach by observing
the compliance with the structured ESS-EMNCH process of those
who had undergone the training course (though our baseline survey ﬁndings highlighted that no other emergency management
trainings were conducted in these institutions previously). Secondly, in the DHQ Hospital, Khairpur, the appropriate equipment
for the management of emergency episodes was present unlike the
situation in the other two hospitals where much essential emergency equipment was missing, which is an important component of
ESS-EMNCH programme as highlighted recently in The Gambia.12
Thirdly, less emergency episodes occurred at the Children Hospital, Peshawar, while relatively a higher number of emergency
episodes were presented at the DHQ Hospital, Khairpur. Lastly,
though our trainings are standardized, different instructors might
have imparted the training to the doctors of the three participating
hospitals with varying degrees of effectiveness.
Our cluster level analysis showed that during the night shift
there was no signiﬁcant difference in the management of emergency episodes according to the structured approach between the
two groups. This could be due to the fact that during the morning and evening shifts, a higher number of healthcare workers are
usually present in hospitals to help the duty doctor compared to
the night shift. Moreover, senior doctors (physicians, surgeons and
paediatricians) are also available during the day time.
There are three types of studies which can evaluate the impact
of the life support training and all of these vary in their usefulness
for determining effects on patient outcome. Studies of mortality
and morbidity might provide the most direct information. The next
best answer might be found in studies examining changes in practice behaviour among life support course participants. The weakest
source of information is that derived from studies of knowledge and
skill retention demonstrated in non-clinical or traditional testing
manner. The available literature is heavily skewed towards the last
approach.1 Hence, we consider our current CRCT is in its methodology a better way to evaluate the impact of the ESS-EMNCH training
in Pakistan.
Our study has some strong points. Firstly, the sample size of
this trial was appropriate to investigate the study outcome. Secondly, there was a low risk of contamination (that is control also
perform better by observing the practices of trained doctors) as
only one doctor was usually present during the duty hours and we
started to observe practices soon after the completion of training.

5

Finally, we conducted a round-the-clock, 7 days a week, observation at each hospital and therefore, we did not miss out on any
emergency episode.
However, like any other study, this CRCT has some limitations.
Firstly, it was quite difﬁcult to blind our observers to the training
status of the doctors they were observing. Secondly, we did not consider other factors, such as the presence of senior staff. Thirdly, the
presence of an observer at the time of an emergency episode might
have posed a limitation by inﬂuencing the compliance with structured process of the doctors in the emergency towards a favourable
direction. Finally, we only observed doctors for a short period of
time after the training and were unable to provide any information on the longer term duration of the effects of training on the
compliance of structured process. Some studies have reported that
the duration of emergency management skills deteriorated to pretraining levels after one year.22–25
In conclusion, our study suggests that 5-day training of ESSEMNCH signiﬁcantly improves the compliance with the structured
process of doctors during their management of life threatening
emergency episodes in the public sector hospitals in Pakistan. In
this current study we evaluated the impact of ESS-EMNCH training on the practices of doctors, however, it might be better to try
and examine the impact of this training on maternal, neonatal and
childhood mortality. Therefore, we suggest that a larger sample
size, multicentred CRCT should be considered in the future to evaluate the impact of this training on mortality.
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