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Summary This short-term observational study of infection control prac-
tice was performed in the medical emergency outpatient department
(EMOPD) of a tertiary-care hospital in India when threatened by an out-
break of severe acute respiratory syndrome (SARS). An investigator at-
tended the lobby daily to screen patients with symptoms for SARS.
Patient/attendant load, patient flow, medical staff working practices
and position in the EMOPD were observed. Infection control measures such
as fumigation and cleaning were noted, as was the EMOPD laboratory func-
tion, use of personnel protection and display of information on infectious
diseases. A total of 162 (7.4%) of the 2165 patients surveyed had respira-
tory symptoms but no cases of SARS were found. The flow of patients
and their attendants was not systematic. No laboratory tests for SARS were
available, and no educational material on SARS was displayed. The EMOPDs
in key hospitals need be able to screen for infectious diseases, especially in
view of the threats from SARS and Avian influenza.
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Introduction

The Post Graduate Institute of Medical Education
and Research (PGIMER), Chandigarrh was conceived
in 1960 as a centre of excellence for medical care
in North India, and includes the Nehru hospital,
a centre of national importance with 1369 beds
iety. Published by Elsevier Ltd. All rights reserved.

mailto:amarminhas56@rediffmail.com
http://www.elsevierhealth.com/journals/jhin


Outbreak preparedness in Indian hospitals 143
(Table I). It caters for 1.2 million outpatients, 50 000
inpatients and 40 000 emergencies per year. Infec-
tious diseases are a common reason for medical con-
sultations, and the threats posed by them have been
receiving considerable attention at national levels.1

In February 2002 a few cases of a mysterious
plague-like disease were admitted to PGIMER. The
diagnosis was initially missed, and the patients
were not isolated until a formal diagnosis was
made. By that time, infection had been trans-
mitted to a visitor to another patient in the ward;
a 28-year-old man, who later died. The need to
screen all patients with suspected infectious
disease in the medical emergency outpatient de-
partment (EMOPD), and for control and prevention
of infection, was recognized. Two community
physicians were deputed to assess the situation,
and an outbreak control committee was formed.
This arrangement lapsed when the plague situation
was controlled.

Table I Hospital statisticsa from Post Graduate
Institute of Medical Education and Research (PGIMER),
Chandigarh

Variable (Service) N

Total no. of hospital beds 1369
Indoor 1279
Observational 90

Total no. of doctors in hospital 1051
Doctors in EMOPD at one time 5 (12-hourly shift)

Total no. of nurses in hospital 1352
Nurses in EMOPD at one time 4 (6-hourly shift,

12-hourly at night)
Total no. of monthly admissions 4585

Average daily admissions 148
Daily census of indoor patients

Maximum on any one day 1267
Minimum on any one day 1176

Average length of stay (days) 6.5
Communicable disease
ward (days)

6.4

Medical emergency (days) 2.8
Bed occupancy ratio (%) 95.3

Communicable disease
ward (%)

46.4

Medical emergency (%) 99.1
Average daily OPD 4149
Total monthly emergency OPD 2783 (11.1% of

new patients
in hospital)

Total monthly deaths 452
Emergency OPD deaths 148
Indoor deaths 304

EMOPD, medical emergency outpatient department.
a Monthly Statistical Report (August 2005), Department of

Biostatistics, PGIMER Chandigarh, India.
Shortly afterwards, cases of suspected severe
acute respiratory syndrome (SARS) were reported
in India. Twenty persons were found to be sero-
logically positive, although none fell within the
World Health Organization (WHO) definition of
SARS.2 A national alert was sounded and patient
screening in the EMOPD was recommenced. A ‘con-
trol room’ was established near the reception to
screen all patients with respiratory symptoms for
SARS. This study was performed to analyse infec-
tion control in the EMOPD and to examine the
patient flow system.

Materials and methods

This was a short-term study (AprileMay 2003).
Consent was obtained from the senior medial
officer, the patients and their attendants. The
physical space, entry and exit system, location,
registration area, lobby/corridor, waiting area,
triage area, examination rooms, observational
beds, emergency X-ray room and laboratory,
treatment rooms, nurse’s station, staff rest rooms,
stores, police post and public relations office were
observed. In addition, the patient/attendant load,
patient flow, and medical staff practice were
observed, and information displayed on SARS or
other infectious diseases was noted.

The EMOPD has four entrances manned by
security guards. These open into a spacious, well-
lit lobby. There are separate emergency wards for
medicine and surgery (total 110 beds), and 28
observational beds. On average, 80e100 patients
are admitted daily and almost twice that number
of attendants accompany them. A computed tom-
ography (CT) scan/radiology department, seven
operating theatres, a blood bank, an attendant
waiting room, laboratory, and a public relation
officer’s room are attached to the EMOPD. No
isolation facility is available. At any one time,
there is a consultant, two senior residents, three
junior residents, four nursing staff and a sanitary
staff member present.

The principal investigator was a senior resident
(MD) in community medicine with six years’ experi-
ence. He sat with a public health nurse in a lobby
near an EMOPD entrance from 08:00 to 17:00 and
was on call for the rest of the day. The security
guards directed patients with respiratory symptoms
to the principal investigator, who asked them and
their relatives the SARS screening questions speci-
fied in the WHO protocol, i.e. Do you have a fever?
Do you have one or more of the following symptoms:
cough, shortness of breath, difficult breathing?
Have you been in contact with a person with
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respiratory symptoms in the last 10 days? They were
also asked to provide their travel history over the
past 10 days. There was no objective assessment of
temperature. Patients with at least two of the three
symptoms had chest radiographs. The WHO protocol
was used to classify the patients as having suspected
or probable SARS.3

Results

On 25 April 2003, EMOPD began screening all
febrile patients with respiratory complaints for
SARS. A 30-year-old male suspect case of SARS was
admitted on 1 May 2003 with fever (39�C), chills
and breathlessness. He developed respiratory fail-
ure and was transferred to the respiratory in-
tensive care unit on 2 May. One day later he was
put into the isolation ward as a suspected SARS
case along with six contacts. A senior resident in
pulmonary medicine and the principal investigator
examined any contacts in the ward. After five days
of isolation, he was moved into a general ward.
Facemasks were provided for him and his family
but standard procedures for handling samples from
SARS cases were not followed. A blood sample
taken on admission was sent to the National
Institute of Communicable Diseases, Delhi and
proved to be negative for SARS. No convalescent
sample was sent, nor were any other respiratory
samples examined. The case and the contacts
were then discharged. They were asked to report
immediately if any sign/symptom appeared in next
fortnight.

A total of 2165 patients were screened in 28 days,
162 (7.4%) of whom had a history of respiratory
complaints. An average of six or seven patients with
respiratory complaints were screened for SARS
daily. No confirmed case of SARS was found.

The flow of patients and their attendants was
not systematic and their movement was uncon-
trolled. Two or three or even more attendants
usually accompanied one patient. At the entrance,
there was no sign showing the direction to the
patient reception area. The corridor was over-
crowded, leaving little space for movement of
patients, nurses and doctors. There is a central air-
conditioning system with different airflow control
units, but no negative-pressure isolation room or
other isolation facility. The floors were wet mop-
ped two or three times per day and once a day with
cresol. The emergency operation theatres were
fumigated monthly.

Initially the principal investigator was only pro-
vided with standard facemasks. He wore two at
a time for protection. An N-95 mask was made
available for the final 10 days. The suspected SARS
case and his contacts were also given standard
facemasks. Laboratory investigations for SARS were
not available in the EMOPD. Attendants crowded
around the place of collection for laboratory reports,
which they searched for themselves.

No information on SARS was displayed, and the
staff told the patients/attendants about the symp-
toms of SARS only when asked. Most of the atten-
dants/patients targeted the principal investigator
for information. In the EMOPD there was no online
access to information on recent outbreaks of com-
municable diseases. Journals such asCDAlertare not
taken by the EMOPD and none of the resident doctors
had heard of CD Alert or the WHO Weekly Epidemio-
logical Report. They were unaware of the notifiable
diseases or SARS management protocols.

Discussion

There were no confirmed cases of SARS in India
despite initial concern but the recent threats
of avian influenza and SARS have reinforced the
need for a screening system for such infections
in EMOPD. Infected patients can transmit their
infection to others in EMOPD as happened in the
plague outbreak. The role of hospitals in the
spread of infectious diseases was emphasized by
experiences with SARS, for example in Taiwan,
where 31 cases occurred after exposure to the
index case in the EMOPD itself.4 Therefore, the
promptness and quality of emergency medical
care may be crucial in preventing the spread of
infection.

Surveillance is an essential part of hospital
control of infectious diseases. Many countries
have tried to incorporate surveillance in their
emergency medical services, and the role of
national government in strengthening infectious
disease control in an emergency has been de-
bated.5 In India an Integrated Disease Surveillance
Project (IDSP) has been implemented in many
states to focus on early detection and control of
spread of infectious diseases. A draft contingency
plan for avian influenza has been included in the
IDSP training of medical officers, but the IDSP lacks
the necessary focus for the EMOPD.5

In our study, the WHO protocol was used to
classify the cases as having suspected or probable
SARS. Suspect patients were straightaway shifted
to the isolation room (in a different block, 300 m
from the EMOPD). However, the chances of in-
fection spreading to patients/attendants during
transfer of the patient remained. Grouping in-
fectious patients in a centralized location in an
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early stage of infection may reduce the extent of
an epidemic.6 Lingappa et al. also suggested that
the hospital setting was the primary amplifier of
SARS transmission.7 Table II shows the SARS control
measures that ought to have been taken and what
was actually done during the survey period.8 The
standard management protocol was not followed.
The casual approach was evident by the fact that
collection of a single blood sample was done on
day 1 of onset of symptoms in a suspected SARS
case e a procedure with no diagnostic value.

The resident doctors of medicine and surgery
should be aware of the locally endemic diseases
and impending outbreaks. Accordingly they should
watch for the suggestive symptoms in every case.
This should be included in their training/teaching.
A set of standard protocols for screening and
management of infectious disease patients should
be framed and displayed prominently. These
guidelines should be regularly updated whenever
any new emerging or re-emerging disease is
reported. The latest updates from CD Alert and
Global Infectious Disease Alert should also be
prominently displayed in the EMOPD.

The layout of an emergency department affects
the chances of spread of infection. Open wards with
many beds separated by curtains and no controlled
ventilation have been regarded as contributory
factors to the spread of the virus.9 In Singapore
changed triage and infection control practices
stopped nosocomial transmission of the virus.10

In our study, patient flow was not systematic and
there was no regulation of numbers. Others have
reported similar scenarios.11 The number of air
exchanges, air filters and flow of air in the EMOPD
were as per accredited international norms, but
there was no negative-pressure isolation room.

PGIMER EMOPD has a core type of design.11 Two
kinds of change are possible:

(a) Structure. The EMOPD initially contained 35e40
beds, but now has 110, leaving little scope for
further expansion. To prevent spread of
infection, a permanent ‘triage/control room’
should be established near reception for screen-
ing patients. This should include a cubicle for ex-
amination of critically ill infectious disease
patients. If a doctor/nurse suspects that s/he
is dealing with a highly infectious disease, s/he
should have an option to isolate the suspected
cases in an isolation room/ward located nearby.

(b) Function. This could be changed without undue
disturbance and cost, provided that the build-
ing has sufficient flexibility.12,13 The flow of pa-
tients and visitors can be easily regulated. A
sign should be placed at the entry of EMOPD in-
structing people where to report first. Proper
directions to patients/attendants should be
displayed inside the hall. A systematic patient
flow control mechanism should be installed
and a screening system for patients’ atten-
dants should also be initiated. Only one atten-
dant (at the most two, in case of serious
emergency) should be allowed into the EMOPD.
A public health nurse (PHN) along with an
emergency medical officer e surveillance and
screening (EMO-S&S) should be posted perma-
nently in the EMOPD.
Table II Severe acute respiratory syndrome (SARS) prevention measures undertaken in the medical emergency
outpatient department (EMOPD) of the Post Graduate Institute of Medical Education and Research (PGIMER) in
comparison with the standard protocol8

What should have been done What was done in PGIMER EMOPD

Educating staff about hand hygiene and isolation using
posters and instructional materials

No such measure was taken

Educating patient about respiratory hygiene and cough
etiquette

No such policy was declared

If there is a high index of suspicion for SARS-associated
coronavirus (SARS-CoV) disease, the patient should immediately
be on SARS isolation precaution and all contacts of the ill patients
should be identified, evaluated and monitored. Prompt SARS-CoV
laboratory diagnosis should be arranged

e No separate isolation room
e N-95 masks were not available initially
e No systematic or standard protocol for

laboratory investigation for SARS
e Monitoring and evaluation of the

suspected SARS case and his
attendants was inadequate

Collection of appropriate samples and transport to
reference laboratory following standard guidelines

Standard guidelines were not followed;
a casual approach was taken

Disposal of wastes according to standard guidelines No specific instruction was issued about
waste disposal from suspected SARS case



S. Goel et al.
The PHN should conduct a daily census of
infectious and notifiable diseases. Patients arriving
in EMOPD should first be examined thoroughly to
rule out the chance of patients with acute in-
fectious disease from mixing with the OPD crowd.
Only the patients screened by the EMO-S&S should
be allowed to enter along with one attendant.
Restriction of patient movement is crucial for
ensuring infection control. Until a larger EMOPD
is constructed, overcrowding and lack of scope of
flexibility for functional changes will continue to
compromise infection control measures (Figure 1).

Medical personnel are also a recognized source
of transmission of infectious diseases in hospi-
tals.9,13 Emergency department workers in large
hospitals are generally more severely affected by
an epidemic.6 Personal protection equipment
(PPE), namely gloves, gowns and surgical masks,
is important in preventing transmission of SARS.14

Failure to implement a policy of universal PPE
use early in an outbreak enables the spread of in-
fectious diseases. Use of fitness-tested personal
protective equipment in all patient-care areas
has been shown to prevent nosocomial spread of
SARS.10 In our study, provision of the recommen-
ded N-95 masks was delayed due to late procure-
ment. Such personal protective equipment should
be permanently available in an EMOPD.

Availability of quick and reliable laboratory
investigation facilities is vital for the early di-
agnosis of acute infectious diseases and allows
initiation of prompt treatment and control mea-
sures. Standard protocols for specimen collection
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for infectious diseases should be used. In the
present study, the standard protocol for specimen
collection from a SARS case was not followed,
which resulted in delayed confirmation of diagno-
sis. Streamlining of the laboratory reporting
system was also required.

There is a definite need to make the EMOPD
safer for immunocompromised and susceptible
patients and their attendants. Our study highlights
the vulnerability of EMOPDs in India for spread of
infectious diseases even in centres of excellence.
The situation in smaller hospitals can only be
expected to be worse. A set of standard guidelines
should be evolved for various levels of hospitals in
India for handling infectious diseases and pasted in
the EMOPD. Effective implementation of the IDSP
would be another useful measure.

Currently, there is a worldwide focus on im-
provement of quality of care in EMOPDs. The
recent SARS epidemic showed that only healthcare
systems that have been strengthened and can
respond to events of this kind would be able to
handle future contingencies. Under a new accred-
itation standard, EMOPDs and all departments
must be prepared to handle an influx, or the risk
of an influx, of infectious patients. They should
collaborate with the infection control committee,
disaster management committee, local board of
health, and other providers to develop protocols
and policies. They should hold disaster drills in
which they must handle infectious patients.
EMOPD staff, particularly the triage nurses, need
training in the early recognition of presenting
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Figure 1 Design of emergency outpatient department (OPD) and patient flow (proposed changes are shown in
shaded areas). PRO, public relation officer; PHN, public health nurse; EMO, emergency medical officer.
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symptoms of infectious diseases.15 WHO has estab-
lished a Global Alert and Response Network to
monitor and track infectious diseases outbreaks,
which should allow EMOPDs to anticipate future
problems.16
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