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Abstract

Objectives: The aim of this study was to explore key informants’ experiences about challenges and recommendations of patient
identification and tracking in past earthquakes in Iran.
Methods: A qualitative survey of key informants’ experiences and views was carried out on emergency physicians and nurses, first
responders and managers of red crescent society, and emergency medical services (EMS) from March to September 2015. Semi-
structured interviews were performed with informants who had experience of response to past earthquakes in Iran by using a pur-
posive sampling method. Interviews were audiotaped, transcribed, and entered into MAXQDA (version 10) for coding and content
analysis. A thematic analysis of interview transcripts was undertaken.
Results: 5 themes including the crowd’s presence, lack of unified command and integrated management, deficiency of planning,
shortage of managerial and information infrastructures, and human resources challenges with their subthemes were explored.
Also, some solutions were explored as follows: community education, chain of command and integrated management in the disas-
ter scene, and training the emergency medical personnel and first responders.
Conclusions: There are many challenges that should be solved for improving patient tracking in future disasters in Iran. Planning
for proper and effective communication between agencies that have responsibility for disaster management is very important. Also,
community education is a vital measure to familiarize them with disaster and teach them how to save lives.
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1. Background

In the last few decades, it has become increasingly ev-
ident that the destructive potential of a wide range of
natural disasters was growing in many countries among
which, earthquakes are the most important and most de-
structive disasters. Also, evidence shows that the earth-
quake events in the world are increasing (1-5). Factors
such as rapid urban growth, shortage of governmental
funds to support mitigation programs, insufficient knowl-
edge about the earthquake hazard, and inadequacy of ex-
istent building codes can definitely affect earthquake risk
management in low/middle income countries (6). Iran
has been exposed to natural disasters throughout history
and the main sources of these natural disasters have been
earthquakes and floods (3, 6-11) most of which have been
occurred within the 20th century (6). The earthquake
in Bam was one of the 130 major earthquakes that have

been recorded in Iran’s history. These disasters which have
been experienced in the past years caused many significant
challenges and long-term impacts on human health and
healthcare delivery systems and revealed the need for im-
proving emergency response process (12). This process in-
volves numerous challenges among which, the informa-
tion management challenges such as tracking displaced
and vulnerable populations, infrastructure and services
damages, and reporting to responsible agencies are high-
lighted (13). Also, the other major challenge is dealing
with large volume of patients and evacuees whose condi-
tions and locations are very important for the health sec-
tor and related agencies to identify and transfer them to
further care centers (14). In addition, the admission of a
large number of victims in a hospital after a mass-casualty
incident can easily lead to chaos and disruption of the
hospital’s regular organization. To ensure that this chaos
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does not continue, a correct way of registration and con-
tinuous overview of registered patients can be very help-
ful (15). During natural disasters, identifying the victims is
very important (16). Quinn in his research entitled a model
for nationwide patient tracking stated that in the event of
Hurricane Katrina, since the victims were transferred out
of the region quickly, they often could not be located by
family members or the evacuation facilities, which caused
psychological and operational stress for all those involved
(17). Bouman developed a computerized system using bar
codes to register the patients during disaster at Univer-
sity Medical centre Utrecht and the central military hos-
pital and proposed to do pilot studies for performing this
system in a prehospital environment (15). Alexander de-
signed a system for response to the pervasive patient track-
ing for mass casualty incident for accounting and regis-
tering patients at a disaster scene (18). In the disaster
response process, the local emergency medical response
systems with resources from federal government, neigh-
boring communities, humanitarian assistance organiza-
tions, medical personnel, and volunteers from external
sources are involved separately. Thus, managing an effec-
tive response requires effective collaboration, facilitated
by telecommunication technologies, and updated infor-
mation about conditions at the scene (14). Intersectional
collaboration during disaster management as well as dur-
ing the response phase is crucial. Strengthening com-
munity preparedness and resilience through awareness-
raising and training and inclusion of the community as a
major stakeholder in any disaster plan is necessary (19).

An important issue undefined and unknown in the lit-
erature is how the patients were tracked during past earth-
quakes in Iran. This is especially vital from point of views
of key informant persons in this research so that they sug-
gested solutions for dealing with patient tracking chal-
lenges in future natural disasters through involving re-
lated stakeholders and activities. The aim of this study
was to review the key informants’ experiences and views
regarding challenges of patient identification and track-
ing in Ian’s past earthquakes to present the guidelines to
face these challenges in future disasters especially earth-
quakes.

2. Methods

2.1. Study Design

We performed a qualitative study using in-depth inter-
views with key informants in 2015. We chose a qualitative
approach because it is well-suited to study processes of or-
ganizations (20, 21).

2.2. Selection of Participants

The study population comprised emergency physi-
cians, nurses, and managers of hospitals, disaster and
emergency management center, medical sciences univer-
sities and red crescent society. The study employed pur-
posive sampling using snowball technique. In qualitative
research, the purposive sampling strategies, particularly
snowball sampling, most often present a solution to the
challenge of data collection among hidden populations
(22). The inclusion criteria were: having experience in re-
sponse to past earthquakes in Iran, and willingness to par-
ticipate in the study. First, 3 informants were selected from
disaster and emergency management center, medical sci-
ences universities, and red crescent society; then, the other
informants were identified by them. We continued to re-
cruit participants until thematic saturation was achieved,
or no new ideas were extracted from subsequent inter-
views. A total of 24 people participated in the study. All the
participants were male. Their mean age was 42 years (29 -
55 years).

2.3. Data Collection

In this study, semi-structured interviews with individ-
uals who had experiences in past earthquakes emergency
response were completed using an interview instrument
that included two parts: a) participants demographic char-
acteristics and, b) some open-ended questions regarding
participants’ experience on patient tracking challenges.
The questions were framed as follows:

What challenges did you face in patient tracking in past
earthquakes?

For what reasons did you face these challenges?
How these challenges affected the patient tracking pro-

cess in past earthquakes?
What recommendation do you have for solving the

challenges for better response in future?
In addition, some exploratory questions were asked

during the interviews for getting more details about par-
ticipants’ experience. The interviews lasted between 30 -
45 minutes, and they were audio-recorded and transcribed
verbatim.

2.4. Credibility and Stability

For credibility of findings, the researcher performed
three pilot interviews and analyzed them under the di-
rection of research’s supervisors and advisor and then,
the needed corrections were made to the interview instru-
ment to continue the other interviews. For stability of
findings, the supervisor reviewed all transcripts after es-
tablishing the final coding structure to ensure all quotes
were coded consistently. Also, we conducted participant
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confirmation in which, some participants reviewed a sum-
mary of the findings to ensure accurate representation of
their views; there were no suggestions for refinement of
the findings.

2.5. Ethics Statement

The study was approved by the research ethics commit-
tee of Isfahan University of Medical Sciences. Also, prior
to beginning the qualitative interviews, the purpose and
plan of the interview, the voluntary nature of the interview,
and the confidentiality of the interview responses were re-
viewed with all the participants. The study steps, includ-
ing the informed consent procedure, was approved by the
IUMS ethics committee. All records were kept confiden-
tially.

2.6. Data Analysis

Considering the principles of thematic analysis, data
collection and analysis were done simultaneously to pro-
vide and refine the code structure. The transcripts were en-
tered into MAXQDA V. 10 software (VERBI Software GmbH,
Berlin, Germany) to facilitate data management and anal-
ysis. All data were read line-by-line, and the main themes
were identified and coded using thematic analysis. The
codes were revised, added, and deleted as we progressed
through the transcripts.

3. Results

The Iran’s past earthquakes challenges and recommen-
dations are reported under the following themes:

Table 2 provides a summary of these themes.
Details about each theme and the participants’ views

are available in the dissertation report at the library of Is-
fahan University of Medical Sciences.

4. Discussion

Our study identified some factors that make many
problems in disaster scene which we need to face them for
better response to future disaster in Iran. 8 main themes
that have been known as challenges and recommenda-
tions of patient identification and tracking in past earth-
quakes in Iran during the interviews were explored.

4.1. The Crowd

The participants declared that, it was difficult to deal
with the identification and tracking of the patients be-
cause of crowdedness. The ordinary people transferred
some patients, while the patients had not been seen by
medical responders. On the other hand, crowd’s presence

made some difficulties in the delivery of proper emergency
medical services. On the other hand, the crowd’s presence
was one of the major challenges that was noticeable in 3
aspects in the participants’ point of view; first, overwhelm-
ing the help received, second, interfering with the EMS job,
and third, causing sever damages to injured people during
victim evacuation due to lack of first aid knowledge. It is
very important to consider this challenge as a social and
cultural issue.

4.2. Recommendation: Community Education

Based on the participants’ views, the government
should provide educational packages for public to teach
them how to save their lives in disaster, how to help other
people, and how to prevent diseases and survive.

A community-based disaster management program
has been considered in Taiwan as a basic response training
course and a disaster scenario in order to improve public
awareness and community emergency response capability
(23). Rajib Shaw conducted a research among high school
students in Japan to understand the impact of earthquake
experience and education on awareness. Results showed
that education can provide useful information as a knowl-
edge base for earthquake. He believed that school educa-
tion, coupled with self, family, and community education
can help students develop a “culture of disaster prepared-
ness” (5). Our findings were confirmed by these research.

4.3. Deficiency in Chain of Command and Integrated Manage-
ment

Based on experts’ opinion, there was no proper coordi-
nation and chain of coordination among main responsive
organizations such as ministry of health and red crescent
society. The participants declared that insufficient coordi-
nation and management in past earthquakes such as the
Bam earthquake was two major challenges due to no chain
of command in the disaster scene so that it caused inap-
propriate and subjective performance evaluation in evac-
uating process, serious deficiencies in the management
of victims triage and tracking, insufficient information re-
garding the areas the victims had been found and finally, it
led to many parallel activities in the disaster scene which
should be considered before the disaster occurrence. In
the opinion of Red Crescent operational managers in the
Iranian Azerbaijan earthquake, 3 scopes including opera-
tion command (such as victim’s prioritization and trans-
fer), disaster management, and information and commu-
nication were inappropriate (24). After the Bam earth-
quake, WHO reported that the active presence of people
and authorities, organizations, military forces, and gov-
ernmental and non-governmental activists caused insuf-
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Table 1. The Participants’ Characteristics

Institution Degree Hospital Disaster and Emergency Management
Center

Red Crescent University Frequency Percentage

Bachelor of nursing 4 1 3 2 10 41.7

MSC of nursing and management 0 0 5 0 5 20.8

Physician 1 1 2 1 5 20.8

PhD, M.D 2 1 1 4 16.7

Total 7 3 10 4 24 100

Table 2. Main Themes of Challenges and Recommendations of the Past Earthquakes in Iran from the Point of Views of Key Informants

Main Challenges Recommendations

The crowd Community education

Deficiency in chain of command and integrated management Clear redefining roles, responsibilities and authority of related organization leaders

Human resources Medical and first responder education

Deficiency of planning Providing a national disaster plan

Shortage of managerial and information infrastructures Developing infrastructures

ficient and poor management and coordination. In addi-
tion, the lack of transparency and clarity in existing laws
regarding the responsibilities of service provider to the vic-
tims led to significant overlap in the activities (19). These
implications confirm our findings in this research.

4.4. Recommendation: Clear Definition of Roles, Responsibili-
ties and Authority of Related Organization

There was vast amount of participants’ views that ad-
dressed lack of unified command in the scene. Based on ex-
perts’ opinion, there was not proper coordination among
main organizations such as ministry of health and red cres-
cent. Thus, the government officials would provide an es-
sential document to clearly describe the roles and respon-
sibilities in disaster management situation among respon-
sible agencies especially health ministry, red crescent soci-
ety, security forces, and related ministries.

WHO emphasized that Iran needs to establish the pro-
cedures for practical, organized, and defined communi-
cation channels and joint activities between the ministry
of health, the medical and health department of military
forces, and the red crescent society on the one hand, and
the national task force for disasters in the ministry of the
interior on the other hand to assure emergency prepared-
ness (19). Also, administrative and financial supports for
disaster management should be done by the government
in order to develop an Iranian model for chain of com-
mand and coordination.

4.5. Lack of Competency of Human Resources

The participants stated that shortage of knowledge in
EMS personnel and first responders about emergency sit-

uations, no discipline for personnel distribution, and in-
sufficient payment to them are the challenges of human
resources who have responsibilities for evacuating and
transferring the victims. The participants declared that
we were not educated regarding patient data collection
and completion of the related forms. Also, the other main
problem was the EMS human resources characteristics and
capabilities so that, for example, in the Rudbar and Bam
earthquakes the individuals were not enough bold to face
disaster and did not have efficient knowledge to do triage
and victims’ identification.

4.6. Recommendation: Medical and first responder Education

Considering that Iran is a country with the history of
earthquakes causing many financial and life losses (16, 25),
we need to rely on promoting the level of knowledge in
medical staff and first responders for better preparation
and better response in future disasters. Therefore, it would
be important to develop an educational plan for updat-
ing and promoting the level of medical responders’ knowl-
edge. The time and cost should also be taken into consid-
eration.

WHO emphasized that there is always a need for con-
tinuous and effective training to improve organizational
capacities and inter-organizational coordination among
those who are involved in the task. Also, the health staff
of the disease control and surveillance system should be
trained and certified in disaster surveillance and have a
clear terms of references (19).
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4.7. Deficiency of Planning

Lack of organized plans, inadequate preparedness for
response, unavailability of related guidelines, and unde-
fined duties and personalization in victim tracking were
challenges as a result of deficiency of previous planning.
The participants declared that due to lack of efficient mea-
sures for disaster response, everyone from ordinary peo-
ple to government forces came from everywhere to help
victims. In other words, there was Anarchism. Lack of
integrated and common planning was a major challenge
in identifying victims, coordination and transportation of
victims.

4.8. Recommendations: Providing a National Disaster Plan

A national protocol for all involved activists providing
relief, health, and medical services during disasters is es-
sential to avoid confusion, duplication, and parallel work.
Maintaining a unified and national disaster plan is an es-
sential principle for managing the disaster scene and hos-
pitals in disaster situations. Planning activities should in-
clude readiness of general, public, specialized, telecom-
munications, and transportation facilities, as well as hos-
pitals inside the country.

Based on the WHO report, it is highly recommended
that there should be fixed members in the search and
rescue team and emergency medical services team inside
the country in addition to specific protocols. Also, they
should be highly structured (Military like) arrangements
and equipped with the communication systems in the dis-
aster field so that the services can be delivered more effec-
tively. In addition, operational planning and field exercises
are needed to develop coordination and share information
before occurrence of a disaster (19).

4.9. Shortage of the Managerial and Information Infrastructure

Reviewing the participants’ views showed that unfor-
tunately, there was no defined, organized, and standard
infrastructure in managerial and information level in the
country to response to past earthquakes. On the other
hand, information and communication services were not
considered a priority in disaster management in Iran,
while having access to accurate information facilitates
decision-making to improve victims’ evacuation and iden-
tification process at the time of disaster.

4.10. Recommendation: Develop the Infrastructure

Considering that earthquakes like all other disasters
have common medical and public health consequences

that disturb the normal medical/non-medical infrastruc-
tures (26) and regarding that information and commu-
nication services are not considered a priority, having ac-
cess to accurate information facilitates planning to sim-
plify victims’ evacuation and identification process in the
disaster; therefore, it is highly recommended to develop a
coordinated and integrated system to collect accurate data
to plan for a proper patients transfer. In a disaster in Thai-
land, systematic and ongoing efforts were made to iden-
tify human survivors and compile descriptions and finger-
print and DNA data in a centralized government database.
The data were matched with lists of people who had been
reported missing (27). In several natural disasters such as
the Bam earthquake, Katrina Hurricane and Haiti in the
USA and Tsunami in India, insufficient resources manage-
ment and poor communication caused delay in victims’
evacuation and weak emergency response (28). There-
fore, developing systems that enable the information to
be shared and analyzed to related officials is fundamen-
tal to have better response capacity. In this regard, the
electronic health records supported continuity of care for
evacuated veterans after Katrina Hurricane (13). In disaster
management planning, information and communication
networks may not appear to be as important as having ac-
cess to clean water, food, and shelter; however, having ac-
cess to the relevant and timely information and commu-
nication helps promote more efficient disaster response
systemically (29). The international committee of the red
crescent’s contribution highly recommends that “identifi-
cation represents the fulfilment of the right of human be-
ings not to lose their identities after death and, overall, the
right of families to know what has happened to their rel-
atives in all circumstances” (16). Thus, providing an elec-
tronic database for standardized and systematic data col-
lection and interchange between medical and managerial
staff is very important. In order to improve the quality of
international disaster databases, systematic collation and
standardized collection of local disaster data are urgently
needed. Technological progress will also be needed in
this area. Planning and preparation for using information
technology should be undertaken (19). Disaster databases
are becoming increasingly useful, as their data are being
fed into analytical tools to help prioritize international ac-
tions to reduce disaster risk (30). Although information
and communication technologies cannot solve the entire
problem in disaster response, this issue should not obsta-
cle to use these technologies. Available technologies such
as electronic health record (EHR) and decision support sys-
tem and mobile health have an important role in response
to and recovery from disasters (31); this can help in victims’
patient tracking and monitoring (32). Information is a vi-
tal form of aid on its own; but this is not sufficiently rec-
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ognized among humanitarian organizations. Information
and communication technology is needed as a critical in-
frastructure for enhanced disaster management (29).

To sum up, main themes presented in this paper high-
light the challenges of patient’s identification and track-
ing in Iran’s past earthquakes that we were faced with
along with recommendations to address them and im-
prove patient safety during natural disasters in Iran in the
future. Also, the results of the study provide an overview
of the lessons learned including necessity of developing a
national patient tracking system. From a business point of
participants’ views, it is important to make some efforts
at the national level for considering the patient safety and
humanitarian issues as discussed above. This requires that
the ministry of health and the iranian red crescent society
(IRCS) work together in a coordinated manner of tasks to
promote natural disaster response and prevention. This is
widely recommended that lessons learned from past dis-
asters be integrated and used in future preparedness pol-
icy; in addition, governmental planning can help emer-
gency responses be more effective in future. These find-
ings provide numerous implications for better identifica-
tion and tracking of victims in future disasters including
community education, chain of command, and integrated
management in the disaster scene and training the emer-
gency medical personnel and first responders to imple-
ment proper triage and identification of the victims. Al-
though EMS and health sector officials learn about the im-
portance of the patients’ data collection and transfer in
the disaster response phase, they did not accomplish this
job during past earthquakes in Iran; this is because we
suffer from inadequate unified management, deficiency
of planning for disaster preparedness, and a community
with no knowledge in regard to proper participation in vic-
tims’ evacuating and tracking process. One of the impor-
tant goals of this study was to offer some solutions to be
acknowledged by responsible officials in disaster manage-
ment to consider a humanitarian act for patient tracking
in future natural disasters in Iran.

4.11. Conclusion

Our findings suggest that for better response in fu-
ture disasters, developing a defined information manage-
ment system for sharing among officials in charge of dis-
asters in the first hours of the disaster is essential to fa-
cilitate decision making and issuance of orders for nec-
essary operations which this issue should be considered
before the occurrence of disaster. In conclusion, as our
country is earthquake-prone, increasing awareness, readi-
ness and promoting disaster management are consider-
able points in public health. It is also highly recommended

that health sector in Iran needs to take measures for effec-
tive response to disasters. In addition, as there is a critical
need for effective information management and commu-
nication system in generating coordinated actions to pre-
vent and treat diseases, we should develop a software sys-
tem involving both fixed and mobile equipment to facili-
tate effective tracking of patients from a natural disaster
scene and transferring to the further care center until dis-
position at the treatment facility.
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