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Abstract

The quality and efficacy of treatment at the emergency
departments can be critically evaluated by the patients’
outcomes and their waiting time. The length of stay in the
emergency department is an indicator of performance for
assessing the emergency room services.

To investigate time motion of patients and to compare the
outcomes with the patient flow guidelines from the
western countries. Also, the significantly contributing
parameters in this time motion were predicted. 134
patients were randomly screened at the ER of Advanced
paediatric center of a premiere tertiary care teaching
hospital of North India. In this blinded study, researchers
were recruited at the ER with a digital stopwatch. The
time monitoring of the patients starts as they enter into
the building till the time their treatment starts. The
duration calculated demonstrated significant areas where
more stress could be given for eventual process
improvement.

Keywords: Operational excellence; TAT Triage; Emergency;
Patient care

Introduction
Postgraduate Institute of Medical Education and Research

(PGIMER) is a premiere tertiary care teaching hospital in North
India. It caters the health of people from distant states
including but not limiting to Himachal Pradesh, Jammu and
Kashmir, Rajasthan, Haryana and Punjab.

The institute has separate emergency departments for
general emergency, gynaecology emergency, trauma centre,
cardiac emergency, eye emergency and paediatric emergency.
The paediatric emergency is located in the Advanced
Paediatric Centre (APC), of PGIMER Chandigarh. The daily OPD

load of PGIMER is around 3500 patients, out of which 500
patients are seen in paediatrics emergency itself.

The quality and efficacy of treatment at the emergency
departments can be critically evaluated by the patients’
outcomes and their waiting time. Prolonged waiting time has a
significant association with patients’ dissatisfaction also [1].
Partly, waiting time is associated with the patient turn over but
the hospital management must be geared to tackle any such
obvious situation and try all measures to reduce the waiting
times. With longer waiting time, patients look for alternate
health facility and in the process end up spending even more
time in chaos and meanwhile loose the window of opportunity
for their better outcome. Timely treatment at the emergency
room (ER) improves patients’ outcomes and may save precious
lives [2].

Many developed countries have formulated guidelines for
acceptable waiting time of patients in the emergency room of
the hospital and hospital premises (Ref, US, UK). In its growing
economy and health facilities, India is still to come up with any
such guidelines. However, understanding the timely treatment
initiation and a check on service delivery has been carried out
from time to time in various hospitals across the country.

The emergency department of APC includes triage area,
resuscitation area, Phototherapy rooms with incubators and
ventilators for emergency care of neonates and an emergency
X-ray facility and waiting areas for the relatives. The ED is
headed by consultants and a team of Residents.

The usual patient flow at the ER starts with the patient
examination at the triage area. In the triage area, after
assessment of patients, patients are categorized into any of
the three-triage categories: life threatening/urgent (Red),
urgent (yellow) and non-urgent patients (Green). The patients
with green triage category are the ones that may not need
emergency services and can consult the physicians in the
outpatient department. After evaluation, patients are
categorized in triage categories and the management as per
the set protocol of the institute is started. If patients are
suffering from associated gynaecological, ophthalmic and ear,
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nose or surgical complains, cross reference are also sought
after.

Systematic planned studies evaluating time motion of
patients in the ER of hospitals are lacking in India. The present
time motion study investigates the average time spent by the
patients at the paediatric emergency room.

Methods
Patients presenting between 20th July at 0800 hours to 26th

July at 0800 hrs were observed from their entry to the ER till
the time the treatment started or admittaned to a ward or
discharged/or referred. A total number of 400 patients
attended the ER of APC during the study period. Patients
referred to other departments were excluded from the study
once they left the ER. Furthermore, patients who could not be
traced, and those with terminal outcomes (poor prognosis)
were excluded from the present study. After excluding, 134
patients were monitored for their time motion in the ER of
Advanced Paediatric Centre of PGIMER, Chandigarh. A pilot
study had been previously conducted on 10th July from 1000
hrs to 1800 hrs, to fine tune the data collection process with
minimal interference with routine patient’s management at
the ER [3,4]. Designated researchers did the time keeping of
patients flow from one area to the other using a digital
stopwatch with point up to milliseconds. Three researchers
were present at ER during peak hours. Neither ER staff nor
patients were involved in the process of data collection. The
present study adopts a blinded approach, as the data-
collecting researcher did not know about the study. Ethical
approval for the study was sought from the Institutional Ethics
Committee, PGIMER, Chandigarh. The ethics committee
agreed that since it was only a monitoring study without
interaction with the patients, it was not required for the
patients or the caregivers to give written informed consent [5].

Two time data sheets were assigned for every patient
entering the ER, the first sheet was filled in the triage room
and the other in the respective clinical area. The researcher
noted the time as soon as the patient entered the emergency
area of APC and followed it during the course of routine
patient flow at the ER. Therefore, for each patient, the time
keeping started with the entrance at the APC emergency gate.
Time taken to reach the reception, Triage ER (emergency
room), assessment at the triage area, categorization,
registration, second assessment of the patients by doctors,
clinical history recording followed by the time required to start
the treatment was noted [6,7].

Statistics
The time points were presented as hours: minutes: seconds.

Average, median and range of time points were calculated. The
data points collected were segregated by time of arrival into
four time groups: 0200-0800, 0800-1400, 1400-2000,
2000-0200. In addition, segregation was made into two
groups: between 0800 to1600, and between 1600 to 0800
hours. Data analysis was performed using Microsoft Excel
2007. Mann Whiteny U test was used to compare time groups
using statistical package for social sciences (SPSS). Wherever
applicable, the difference with p value ≤ 0.05 was considered
statistically significant [8].

Results
During the study period, after excluding the non-study

subjects a total of 134 patients were monitored for time
motion. Amongst the 134 patients who completed the
patients flow at the ER, 87 (65%) were given a green card while
remaining (47) was prioritized as red (35%) during triage. No
patient who could be assigned a yellow card visited the
emergency during these study hours.

Patients of green triage
During the study period, 87 patients were given green triage

card in the ER of APC of PGIMER, Chandigarh. Average and
median time were calculated and are presented in Table 1. The
average time for the patients to reach in the ER of APC was 1
minute 12 seconds while the median time was 50 seconds.
Average time for the first visit (consultation) by the doctor was
14 minutes 14 seconds (3 minutes 29 seconds median time)
[9,10].

Triage card was issued in less than 4 minutes. After
registration in 7 minutes, it took an average of 16 min for the
second consultation by the doctor and assessment (history).
However, the median time for this was just over 10 minutes.
The treatment was initiated in 5 minutes with median time of
just over 3 minutes. The average total duration from the entry
into the APC emergency area to treatment was 47 minutes and
25 seconds. The median time duration was 38 minutes 50
seconds. The total duration ranges from as quick as 11 minutes
33 seconds and as long as 04 hours 25 minutes and 33 seconds
[9].

Table 1 Comparison of waiting and interaction times or all patients receiving red and green card.

Red=47 Green=87

Average Median Min Max Average Median Min Max p-value

Time taken to reach ER 01:11 00:51 00:06 03:17 01:12 00:50 00:06 05:32 NS

First visit of doctor 02:08 00:50 00:05 31:02:00 14:14 03:29 00:11 01:02:52 <0.05

Triage card issued 04:56 02:53 00:06 46:36:00 03:35 02:19 00:12 18:20 NS
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Registration done 07:44 05:37 01:03 01:03:42 07:05 05:30 01:14 01:08:05 NS

Second visit of doctor 03:44 00:59 00:05 01:00:11 04:24 01:18 00:04 01:00:31 NS

History taken 12:22 08:08 01:13 01:34:17 11:47 08:58 01:09 01:05:53 NS

Treatment started 05:58 01:26 00:06 01:14:02 05:07 03:10 00:04 01:01:18 NS

Total time taken 38:02:00 28:28:00 08:39 04:56:42 47:25:00 38:50:00 11:33 04:25:33 <0.05

NS: Not Significant

Patients of red triage
During the study period, 47 patients were given red triage

card in the ER. The average time for the patients to reach ER
was 1 min 11 seconds and median time was 51 seconds. This
time duration of reaching the reception area was same for the
patients with green triage as well. In comparison to the
average time for the first visit of the doctor for green triage (14
minutes 14 seconds), the patients were red triage were
attended in 2 minutes and 8 seconds. The median time was
just 50 seconds and was significantly lower than the median
time for the green triage patients. There was no significant
difference in the time duration for the issue of triage card. The
triage cards were issued in 4 minutes 56 seconds. The mean
duration of registration for both the patients was comparable.
The second visit of the doctor was faster for the red triage
patients (average time of 3 minutes 44 seconds). Doctors in ER
took 12 minutes and 22 second for assessing patients. The
treatment was started in less than 6 minutes with median time
of 1 minute 26 seconds [11].

Total duration from the entry into the APC area to treatment
was significantly lower in patients with red triage (average: 38
minutes 2 seconds; median: 28 minutes 28 seconds) as
compared to patients with green triage.

Patients in fours shifts of six hours duration
In order to understand the influence of different timings of

patients’ reaching the ER, patients’ data were segregated first

into six hours duration of 4 shifts and then to 12 hours
duration of two shifts (day and night shift). The green triage
patients’ data in six hours shift is presented in Table 2. There
was only one patient in the first shift of the day (0200 to 0800
hrs) during the study period. The duration from entry to the
start of treatment for this patient was only 32 minutes and 36
seconds. The comparison of the other shifts reveals that the
entry time to the ER was similar. The first visit of the doctor
was fastest in the patients reaching between 2000 to 0200 hrs.
There was no significant difference in the issue of triage cards
to the patients in different shifts, though patient registration
was fastest in patients visiting from 0800 to 1400 hrs as
compared to patients reaching at different time of the day
[12]. As with the first visit, the second visit of the doctors were
fastest to the patients coming from 2000 to 0200 hrs. The time
required for examining and taking history was lowest for these
patients. The average maximum time required for the starting
of treatment was 07 minutes 09 seconds in patients attending
from 1400 to 2000 hrs. The total duration from entry in ER to
treatment start was comparable in all the shifts except in
patients attending in the afternoon shift. For these patients
average time was 54 minutes 16 seconds and median time was
41 minutes 22 seconds (Table 2).

Table 2 Waiting and interaction times (minutes: seconds) of patients in four different shifts–green.

 

0200-0800 hrs (n=1) 0800-1400 hrs (n=7) 1400-2000 hrs (n=48) 2000-0200 hrs (n=30)

Average Median Min Max Avg Median Min Max Avg Median Min Max Avg Median Min Max

Time taken
to reach ER 00:29 00:29 00:29 00:29 01:45 01:40 00:17 03:09 01:14 00:50 00:06 05:32 01:01 00:40 00:08 03:10

First visit of
doctor 12:23 12:23 12:23 12:23 11:30 03:07 01:21 02:52 17:35 05:16 00:14 01:02:52 09:45 02:07 00:11 01:00:13

Triage card
issued 02:56 02:56 02:56 02:56 05:33 02:26 00:18 18:20 03:26 02:27 00:12 18:20 03:23 01:37 00:15 18:16

Registration
done 04:19 04:19 04:19 04:19 03:51 04:22 01:28 06:02 08:11 06:12 01:14 01:08:05 06:13 05:50 02:02 15:40

Second visit
of doctor 00:14 00:14 00:14 00:14 07:49 02:26 00:06 24:09:00 05:03 01:13 00:04 01:00:31 02:45 01:15 00:04 21:02
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History
taken 12:06 12:06 12:06 12:06 18:39 12:59 04:46

01:05
:53 11:38 08:17 01:09 01:05:53 10:28 10:01 01:42 29:16:00

Treatment
started 00:10 00:10 00:10 00:10 01:54 01:01 00:11 04:48 07:09 04:28 00:12 01:01:18 02:53 01:22 00:04 14:19

Total time
taken

32:36:00 32:36:00
32:36 32:36 51:02

:00
42:03

:00
24:41

:00
01:22
:13

54:16
:00

41:2
2:00 16:47 04:25:33 36:28:00 29:51:00 11:33 01:28:48

Likewise, patients with red triage were also divided into four
shifts of six hours duration each. The time motion data is
presented in Table 3. As none of the patient come in the first
shift, there were practically three shifts to compare the time
motion of the patients. The data showed that the average
duration from entry to start of treatment was fastest for the
patients attending the ER from 0800 to 1400 hrs (26 minutes

16 seconds). It is evident that the time duration was maximum
for the first visit of the doctor and issue of triage card. While
the patients coming from 1400 to 2000 hrs took maximum
time for the registration, second visit of the doctor, history and
start of the treatment as compared to the patients coming
either in the morning or in night shifts.

Table 3 Waiting and interaction times (minutes: seconds) of patients in four different shifts–red.

 

0200-0800 hrs (n=0) 0800-1400 hrs (n=9) 1400-2000 hrs (n=22) 2000-0200 hrs (n=16)

Average Median Min Max Average Median Min Max Average Median Min Max Average Median Min Max

Time taken to
reach ER NA NA

N
A

N
A 01:06 00:42

00:
14 02:42 01:19 01:04

00:
08 03:04 01:03 00:40

00:
06 03:17

Ist visit of doctor NA NA
N
A

N
A 01:00 00:41

00:
05 04:55 01:31 01:05

00:
09 05:16 03:36 00:48

00:
05

31:02
:00

Triage card
issued NA NA

N
A

N
A 03:47 02:53

00:
55 15:04 02:49 01:49

00:
06 14:06 08:29 05:11

00:
12

46:36
:00

Registration
done NA NA

N
A

N
A 04:55 05:09

02:
56 07:16 10:23 07:27

01:
03

01:03
:42 05:40 04:52

01:
24 13:27

IInd visit of
doctor NA NA

N
A

N
A 02:18 00:22

00:
05 16:53 05:05 01:18

00:
16

01:00
:11 02:40 00:53

00:
06 19:47

History taken NA NA
N
A

N
A 09:39 09:36

03:
54 16:41 16:11 10:51

03:
05

01:34
:17 08:40 05:13

01:
13

41:02
:00

Treatment
started NA NA

N
A

N
A 03:30 01:09

00:
09 18:10 07:36 02:05

00:
22

01:14
:02 05:05 01:26

00:
06 16:29

Total time taken NA NA
N
A

N
A

26:16
:00

26:20
:00

11:
04

35:52
:00

44:54
:00

32:24
:00

15:
54

04:56
:42

35:14
:00 23:58

08:
39

01:34
:24

Patients in two shifts of twelve hours duration
In order to understand the efficiency of the ER service

delivery according to the day and night shifts, the patients’
data was re-grouped into two shifts, from 0800 to 2000 hrs
and from 2000 to 0800 hrs. These will be named as day and
night shifts, respectively from this point onwards. There were
86 patients in the day shift (55 Green triage and 31 Red triage)
and 48 patients in the night shift (32 Green triage and 16 red
triage). It is evident that the patients with red triage were on
fast track as compared to the patients with green triage, in
both the shifts [13]. The registration time was similar in all the
four categories. However, the average duration for the first
visit of doctor was as low as 1 minute 22 seconds in patients

with red triage coming in the day shift to as high as 16 minutes
49 seconds in patients coming in the day shift with green
triage. There was no difference in the time duration of second
visit of the doctor in night shifts in green and red triage
patients. However, during daytime second visit of the doctor
took 5 minutes 24 seconds for the patients with green triage.
The other time motion data points are presented in Tables 4
and 5.  
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Table 4 Waiting and interaction times (minutes: seconds) of patients in two different shifts – Green.

 

0800-2000 hrs (n=55) 2000-0800 hrs (n=32)

p-value

 

Average Median Min Max Average Median Min Max

Time taken to reach ER 01:18 01:04 00:06 05:32 01:00 00:36 00:08 03:10 NS

Ist visit of doctor 16:49 04:58 00:14 01:02:52 09:50 02:07 00:11 01:00:13 p<0.05

Triage card issued 03:42 02:26 00:12 18:20 03:23 01:44 00:15 18:16 NS

Registration done 07:38 05:30 01:14 01:08:05 06:09 05:35 02:02 15:40 NS

IInd visit of doctor 05:24 01:21 00:04 01:00:31 02:40 01:12 00:04 21:02 p<0.05

History taken 12:32 08:18 01:09 01:05:53 10:31 11:02 01:42 29:16:00 NS

Treatment started 06:29 04:16 00:11 01:01:18 02:48 01:20 00:04 14:19 p<0.05

Total time taken 53:51:00 41:42:00 16:47 04:25:33 36:21:00 31:14:00 11:33 01:28:48 p<0.05

Table 5 Waiting and interaction times (minutes: seconds) of patients in two different shifts – red.

0800-2000 hrs (n=31) 2000-0800 hrs (n=16) p-value 

Average Median Min Max Average Median Min Max

Time taken to reach ER 01:15 00:58 00:08 03:04 01:03 00:40 00:06 03:17 NS

First visit of doctor 01:22 00:56 00:05 05:16 03:36 00:48 00:05 31:02:00 p<0.05

Triage card issued 03:05 02:01 00:06 15:04 08:29 05:11 00:12 46:36:00 p<0.05

Registration done 08:48 06:57 01:03 01:03:42 05:40 04:52 01:24 13:27 p<0.05

Second visit of doctor 04:17 01:02 00:05 01:00:11 02:40 00:53 00:06 19:47 p<0.05

History taken 14:17 10:08 03:05 01:34:17 08:40 05:13 01:13 41:02:00 p<0.05

Treatment started 06:25 01:26 00:09 01:14:02 05:05 01:26 00:06 16:29 NS

Total time taken 39:29:00 30:20:00 11:04 04:56:42 35:14:00 23:58 08:39 01:34:24 NS

Discussion
The time motion of patients attending an ER of the hospital

is a crucial parameter not only for assessing the quality of
service delivery to the patients but also it has a great impact
on patients’ outcomes. The present study is first of its type in
our knowledge related with the time motion of patients in the
ER in India.

There was no delay in reaching the ER once the patients
enter the APC of PGIMER, Chandigarh. The patients with
serious condition (Red triage) were attended quickly over the
patients with green triage. This significant time gap during this
first point of contact was crucial in minimizing the time
duration in starting the treatment of these patients. However,
the average time required to take the patients’ history with red
triage was marginally higher than the patients with green
triage were. Though not statistically significant, this is due to
the extra minute required to take the patients’ history in detail
in critical cases. This might also be due to the subjective nature
of this parameter. A more experienced doctor will quickly

judge the patients’ conditions. In the present study the history
was taken in as quick as 1 minute 13 seconds and as high as 1
hour 34 minutes and 17 seconds in patients with red triage.
However, the maximum time taken for history in patients with
green triage was 1 hour 5 minutes and 53 seconds.

Although, more time was required for the history, the
overall time taken to start the treatment was significantly
lower in patients with red triage. In order to study the
influence of different time to reach the ER on the total time
required to start the treatments, the data points were
segregated in four shifts. The only patient with green triage
came between 0200 to 0800 hrs reach the ER in 29 seconds as
compared to 1 minute 45 seconds for the patients coming
between 0800 to 1400 hrs and again the duration falls in the
third and fourth shift. This is because there is common entry to
both OPD area and ER and due to more number of patients in
the morning shift, they took a while to reach the ER. The first
visit of the doctor took maximum time in the third shift due to
more number of patients (n=48) during that shift as compared
to other shifts. The same is reflected in the issuance of triage
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card and time required to start the treatment in these
patients. Due to more number of patients, the patients had to
be in a queue for their turn. These set of patients required
maximum duration for the overall time from entry to start of
the treatment. The maximum time required (4 hours 25
minutes) was also for one of the patient coming in this shift.

The patients with serious conditions were managed in
significantly lower time duration as compared to the patients
with green triage, except for the patients coming between
2000 to 0200 hrs. The average time required for 9 patients
coming to the ER in the morning shift was only 26 minutes 26
seconds. This is the least time as compared with any other
group of the patients in any triage. When compared head to
head, the total time required to start the treatment was lower,
quite understandably, for red triage patients. Within the red
triage, however, the maximum time was for the patients
coming between 1400 to 2000 hrs. This is associated with
significantly more number of patients during this period. The
analysis suggests that the patient burden is the only critical
factor in the present setting in present condition. The total
time motion of the patients is affected due to a crowded ER.

When divided in two shifts of 12 hours each, as expected
the patients with red triage took significantly lower time to
start the treatment as compared to the patients with green
triage. There was no significant difference in average time
required to start the treatment in day and night shifts in
patients with red triage. However, a significant lower time was
required to patients coming in the night shift with green triage.
This is again attributed to the less number of patients during
this time. The time duration was even lesser than for the
serious patients coming in the day shift, though this was not
statistically significant. The inter-group analysis revealed that
this is due to significantly more time required to take history of
the serious patients.

Conclusion
The present study firmly advocates the efficiency of the ER

staff to manage their patients. The patients with red triage
were most of the time fast tracked as compared to the
patients with green triage category. However, time motion of
the patients was dependent on number of patients at any
given point in time. In addition, for serious patients, the time
duration required by the doctors to take the detailed history
was significantly associated with the longer overall time
motion. This time duration was even better with the formal
guidelines of patients’ management in the western world. This
study could pave the way to the development of guidelines of
time duration of patients’ management in Indian settings.
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