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Abstract

Background: The prevalence of poisoning is on the rise in Iran. A poisoning registry is a key source of information about poison-
ing patterns used for decision-making and healthcare provision, and a minimum dataset (MDS) is a prerequisite for developing a
registry.
Objectives: This study aimed to design a MDS for a poisoning registry.
Methods: This applied study was conducted in 2021. A poisoning MDS was developed with a four-stage process: (1) conducting a
systematic review of the Web of Science, Scopus, PubMed, and EMBASE, (2) examining poisoning-related websites and online forms,
(3) classification of data elements in separate meetings with three toxicology specialists, and (4) validating data elements using the
two-stage Delphi technique. A researcher-made checklist was employed for this purpose. The content validity of the checklist was
examined based on the opinions of five health information management and medical informatics experts with respect to the topic
of the study. Its test-retest reliability was also confirmed with the recruitment of 25 experts (r = 0.8).
Results: Overall, 368 data elements were identified from the articles and forms, of which 358 were confirmed via the two-stage
Delphi technique and classified into administrative (n = 88) and clinical data elements (n = 270).
Conclusions: The creation of a poisoning registry requires identifying the information needs of healthcare centers, and an inte-
grated and comprehensive framework should be developed to meet these needs. To this end, a MDS contains the essential data
elements that form a framework for integrated and standard data collection.
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1. Background

Annually, more than 1 million people worldwide suffer
from different poisoning-related problems, ranging from
mild to severe diseases, which require admission to the in-
tensive care unit (ICU) (1). Poisoning is still a major public
health concern due to its prevalence, severity, risk of mor-
tality, disability, and hospitalization costs (2). The annual
prevalence of poisoning varies from 0.02 to 0.93% in differ-
ent countries, and it usually occurs in people aged 20 - 30
years (3). The World Health Organization (WHO) estimates
that poisoning will lead to the loss of 10.7 million years of
healthy life globally (4). In the UK, 26,000 people are admit-
ted to the emergency department annually due to poison-
ing. About £2 million are allocated to childhood poisoning
costs in the UK National Health Service (NHS) (5).

Based on the report of the US Center for Disease Control
and Prevention (CDC), poisoning is the third main method
of suicide and the main cause of non-fatal self-harm injury
in this country. The medical costs for this type of poisoning
were estimated at more than $1.9 billion in 2015 (6).

Moreover, poisoning centers in the US managed more
than two million cases of poisoning in 2017, one-third of
which were referred to healthcare centers. In addition, five
million emergency department visits annually made in the
US are due to drug poisoning, which constitutes 4% of the
total work done in the emergency department (7).

Acute poisoning is defined as acute exposure (less than
24 h) to a toxic substance (8). It is one of the most prevalent
causes for visiting the emergency department, threatens
the health of society, and leads to considerable mortality
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worldwide (9, 10). Based on the 2014 report of the Ameri-
can Association of Poison Control Centers, drugs cause 57%
of acute poisoning cases (11). The rate of annual emergency
visits related to acute poisoning widely differs around the
world, varying from 0.1 to 0.7%. In Western countries, the
annual rate of emergency visits due to poisoning is re-
ported to be approximately 0.3% (8). Acute intoxication
can be intentional or unintentional (12). Research indi-
cates that intentional intoxication (ie, overdose) is mostly
observed in adults, while unintentional intoxication (ie,
poisoning) is mostly seen in children (13). In Australia, one-
fifth of all unintentional drug intoxications and one-tenth
of unintentional intoxications with other substances oc-
curred in children under the age of four years during 2009
- 2010 (14, 15).

In developed countries, the most important cause of
acute poisoning is the abuse of drugs available on the
market. On the contrary, pesticides are the most preva-
lent cause of acute poisoning in developing countries (16).
Based on the WHO report, about one million cases of poi-
soning with pesticides occur annually with severe manifes-
tations, leading to about 20,000 deaths (17). Many cases of
overdose, with a high mortality rate, occur in developing
countries that face a shortage of resources (18). Moreover,
more than 90% of the mortality resulting from poisoning
occurs in low-to-middle-income countries (19), in which
the mortality rate due to poisoning is four times higher
than that of high-income countries (20). In Iran, as a de-
veloping country, statistics show that the number of poi-
soning cases has increased in recent decades (21-23), and
poisoning has become one of the most prevalent harms re-
lated to morbidity and mortality (24). National studies sug-
gest a rising trend of illicit drug poisoning and mortality in
Iran (1, 16). Approximately two million people (about 2.7%
of the population) use illicit drugs daily in Iran (25). In this
country, the rate of mortality due to poisoning is eight per
1,000 patients in general wards and 109 per 1,000 patients
in the ICU (16). Generally, the increasing incidence of poi-
soning in different countries, including Iran, can be due to
a change in the lifestyle, socioeconomic behavior, cultural
factors, and religious beliefs in society, as well as the easy
access to many toxic agents, such as pesticides, therapeu-
tic drugs, and other chemicals (26).

Awareness of the nature of poisoning in a region is im-
portant not only for the timely diagnosis and treatment of
patients but also for awareness-raising and forming new
policies for preventing poisoning (27). Therefore, the epi-
demiological evaluation of poisoning in different regions
is essential to expand preventive strategies. Furthermore,
there is a constant need for obtaining up-to-date infor-
mation about poisoning to plan the reasonable use of re-
sources and assess the public health interventions (28).

Disease registries are designed to collect and manage
information about the approaches and outcomes of a pop-
ulation of patients to evaluate and improve care qual-
ity and safety, patient monitoring and follow-up, and fa-
cilitate new research (29). As an information manage-
ment tool, the poisoning registry is an important source of
information about poisoning patterns, decision-making,
and healthcare provision (30). In registries, a minimum
dataset (MDS) is usually utilized to facilitate the precise
data analysis, decision-making, and management of dis-
ease cases (31). MDS is a standard tool for data collection
that guarantees access to accurate and precise health data
(32), improves the use of high-quality data, and is highly
beneficial to planning, developing, monitoring, manag-
ing, and evaluating performances, disease control, and
cost reduction. Moreover, the MDS enhances the accuracy
and comprehensiveness of medical information and even-
tually leads to high-quality healthcare provision (33, 34).
The development of MDS for poisoning registries can con-
tribute to the provision of high-quality care and improve-
ment of registration and efficiency in hospitals and clin-
ical settings (35). For the prevention, monitoring, man-
agement, and follow-up of poisoned patients, the WHO
established the INTOX International Program on Chemi-
cal Safety (IPCS) with the cooperation of more than 200
specialists in poison centers, clinical treatment units, and
toxicology laboratories, in more than 75 countries. The
datasets of exposure to chemicals collected by poison cen-
ters cooperating in the INTOX include demographic infor-
mation, exposure information, signs and symptoms, labo-
ratory findings, outcomes, and treatment (4). The National
Poison Data System (NPDS) registry was developed in the
US in 1983. In 2006, it was a database for all poison cen-
ters and the only comprehensive base for real-time poison-
ing monitoring in this country. In this registry, the poi-
soning MDS is classified into seven categories (36). More-
over, the data elements in the US TOXIC registry are di-
vided into eight categories (37). To the best of our knowl-
edge, the studies conducted in Iran about poisoning MDS
have focused on the development of the MDS of poison-
ing with acidic and basic substances (38). In a study by Ba-
naye Yazdipour et al. (35) to identify a national MDS for
a poisoning registry in Iran, the MDS was divided into six
main categories. Despite the identification of the poison-
ing MDS, the target data elements were not examined in
their study. The poisoning MDS and data elements are es-
sential to the constant collection and registration of data,
and the creation of an MDS for integrated and standard
data collection is the most important measure to be taken
(39). Furthermore, the creation and design of an MDS and
data elements are fundamental steps of establishing a reg-
istry that improves the communications between individ-
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uals and organizations involved in healthcare (40).

2. Objectives

The present study aimed to identify an MDS and data
elements for a poisoning registry in Iran.

3. Methods

This applied study was conducted in 2021. A poisoning
MDS was developed via a four-stage process: (1) systematic
review, (2) a review of websites and institutes related to poi-
soning, (3) classification of data elements, and (4) valida-
tion of data elements using the two-stage Delphi method.

3.1. Systematic Review

A systematic review was conducted by searching Web
of Science, Scopus, PubMed, and EMBASE databases using
the following keywords:

(1) Keywords related to the MDS concepts:
Minimum Data Set, Dataset, Common Data Ele-

ments, Data Elements, Data Recording, Data Utilization,
Common Data, Data Collection, National Data Set, Core
Data Set

(2) Keywords related to the registry:
Register*, Database*, Database Management Sys-

tem*, Information System*, Data System*, Data Manage-
ment, Information Management, Surveillance System

(3) Keywords related to poisoning:
Poison*, Toxic*, Intoxic*, Noxious, Poisons
The MeSH term keywords are shown in boldface.
The keywords of the first group were retrieved in all the

fields, while those of the second and third groups were re-
trieved in the titles and abstracts.

The articles were screened without time limitation up
to May 8, 2019. The keywords and references of the arti-
cles identified in the preliminary search were reviewed to
identify additional keywords and other relevant items. The
titles and abstracts of the articles were screened by two
reviewers to identify those in line with the research ob-
jectives. One of the reviewers performed the preliminary
search of the databases. Then, the full text of the articles
was assessed based on the inclusion and exclusion criteria.
Administrative data and clinical data were extracted by a
structured table format.

3.2. A Review of Websites and Institutes Related to Poisoning

The data elements extracted from websites, online
forms, and articles about poisoning were examined to re-
move the duplicates.

3.3. Classification of the Data Elements

The data elements were classified based on various
data element classifications presented in the articles. Sub-
sequently, the classification applied to the data elements
was determined in separate meetings with three toxicol-
ogy specialists.

3.4. Validation of the Data Elements Using the Delphi Technique

The data elements were validated using the two-stage
Delphi technique. A researcher-made checklist developed
based on the obtained data elements was employed for
this purpose. The content validity of the checklist was ex-
amined based on the opinions of five health information
management and medical informatics experts with regard
to the topic of the study. The test-retest reliability of the
checklist was also confirmed by recruiting 25 participants
(r = 0.80). The questions in each section had two options of
“agree” and "disagree”. For each question, space was also
provided for mentioning the reasons and providing com-
ments.

The scores of collected checklists were calculated in
the first Delphi stage, and the expert consensus acceptable
range (ie, scores > 75%) was taken into account. All the
questions with a score of > 75% achieved expert consensus,
all the questions with a score of 50 - 75% entered the sec-
ond Delphi stage and the questions with a score of < 50%
were eliminated in the first Delphi stage. As such, another
checklist was designed for the second Delphi stage to apply
the comments and modifications. This checklist was struc-
turally similar to the previous one, with the difference that
the row for suggesting data elements was removed in the
second stage. Each Delphi stage lasted four weeks. Both
checklists were handed to the experts in person.

Participants in this study included clinical toxicolo-
gists (n = 10), pharmacologists (n = 5), emergency medicine
specialists (n = 5), health information management spe-
cialists (n = 5), 11 of them were between five to 10 and 14 of
them had more than 10 years of work experience.

4. Results

4.1. Systematic Review and a Survey of the Poisoning Institu-
tions and Websites

In the preliminary examination of the four databases,
6,208 articles were retrieved and inputted to EndNote. Fi-
nally, 34 articles were selected after the removal of dupli-
cates or irrelevant cases based on title, abstract, and full-
text screening. The search strategy is depicted in Figure 1.

Two forms about INTOX IPCS were extracted from the
WHO website, two forms from the American College of
Medical Toxicology (ACMT) website, and three forms about
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Articles identified ( n = 6208)

 

 

Articles excluded   because duplicate 
(n = 1524)

Articles excluded based on titles and 
abstract (n = 4534)

Full-text articles reviewed for 

eligibility (n = 150) 

Articles included in systematic review

 (n = 31)

Articles excluded (n = 119) 

Review study (n = 3)

 Insufficient details about data 

elements (n = 37)

Not about data elements of 

poisoning (n = 17)

Updated papers (n = 35)

Not full text (n = 27)

Data elements extracted (n = 368)

Patient forms and references (n = 10)

Figure 1. Systematic review flowchart

poisoning from the websites of the ministries of health in
different countries, including Iran, Japan, and Australia.
Overall, 368 data elements were identified in the articles
and forms. Figure 1 displays the details of these cases.

4.2. Classification of the Data Elements

Nine sections were determined in meetings with three
clinical toxicology experts, which were then classified into
administrative data and clinical data. Administrative data
included 110 data elements in the following sections: char-

acteristics of the healthcare center, general patient data,
admission data, and discharge data. Clinical data included
258 data elements in the following sections: the data of ex-
posure, clinical observations, treatment plans, laboratory
results on admission, and radiographic findings.

4.3. Validation of the Data Elements Using the Delphi Technique

In total, 12 out of 368 final data elements included in
the Delphi survey were removed (score < 50%), and 323
data elements were confirmed (score > 75%) in the first
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stage. Then, 33 data elements (score 50 - 75%) with 31 sug-
gested data elements (n = 64 in total) entered the second
Delphi stage. Of these, 35 cases were confirmed in the sec-
ond stage. Thus, 358 data elements were finally confirmed
and classified into the following sections: (A) administra-
tive data: general data (n = 45), admission data (n = 35), and
discharge data (n = 8); (B) clinical data: data of exposure
(n = 73), clinical observations (n = 22), treatment plans (n
= 121), toxicology analytical results (n = 19), laboratory re-
sults on admission (n = 29), and radiographic findings (n =
6). Tables 1 and 2 and Appendices 1 and 2 present the classi-
fication of the data elements.

5. Discussion

In this study, databases, poisoning websites, and on-
line forms were searched to determine the MDS required
for a poisoning registry. After individual sessions with
experts, the MDS for a poisoning registry was created
using the Delphi technique and collecting the opinions
of experts (clinical toxicologists, pharmacists, emergency
medicine specialists, and health information manage-
ment experts). Based on the findings, 358 data elements
were identified and divided into two classes of administra-
tive data (general, admission, and discharge data) and clin-
ical data (data of exposure, clinical observation, treatment
plans, toxicology analytical results, laboratory results on
admission, and radiographic findings).

In the INTOX data management system of the WHO,
poisoning data collected by poison control centers include
demographic information, exposure information, signs
and symptoms, laboratory findings, outcomes, and treat-
ment (41). Most sections of the present classification are
based on the INTOX system, where the patient’s height and
weight are the data elements of the demographic data sec-
tion. In the present study, however, the patient’s height
and weight were classified into admission data for a more
precise evaluation of the patient on admission.

The American College of Medical Toxicology has cre-
ated an international registry of poisoned patients called
the Toxicology Investigators Consortium. It is a tool for
clinical toxicology studies for furthering cooperation, edu-
cation, and research among specialists for the global man-
agement of human poisoning with the final goal of im-
proving patient care. The data elements of this registry
are classified into patient demographic information, ex-
posure information, symptoms and clinical findings, vi-
tal signs, physical examination findings, laboratory test re-
sults, treatment plans, and medical outcomes (42). In this
registry, the race data element belongs to the demographic
information category. Ta
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In the present study, on the other hand, the experts
deemed this data element unnecessary, which might have
been due to the lack of racial diversity in Iran. Moreover,
the ethnicity and religion data elements were deemed un-
necessary. To contact the patients, the patient’s email ad-
dress was removed due to the access of only some patients
to the Internet, and the patient’s cell phone number was
recommended due to the widespread use of cellphones.
In the TOXIC registry, the findings of physical examination
belong to the MDS. Nevertheless, this data element, along
with the date and time of poisoning, time of admission, pa-
tient code, state at arrival, type of insurance, and reference
were deemed unnecessary by the experts and removed in
the present study. Apparently, some of these data items are
not in line with the goals of the registry and can also be ob-
tained from the hospital information system. Moreover, a
large volume of data would lead to confusion and waste of
time, based on the definition of the MDS that encompasses
the most essential data elements (43).

Another registry in the US is the National Poison Data
System (NPDS) managing more than 390,000 pharmaceu-
tical, chemical, and household products (37). The MDS
of this database includes the patient’s demographic in-
formation, exposure information, symptoms and clinical
findings, physical examination findings, laboratory test re-
sults, treatment plans, and medical outcomes (42). The
classification of the data elements in this registry is simi-
lar to that of the TOXIC registry, but the vital signs data el-
ement is not included in the former. It is essential to con-
trol patients’ vital signs, especially in acute poisoning, and
can help doctors with timely decision-making and taking
the necessary measures, thereby saving patients’ lives (44).
Consequently, these data elements can be beneficial in the
poisoning registry, and the experts in this study agreed
with its inclusion. In Israel, the Israel Poison Information
Center (IPIC) is a valuable national resource for collecting
and monitoring poisoning exposure cases and can be em-
ployed as a real-time monitoring system. This database
contains information about chemical and pharmaceutical
products, and its data elements are classified into the pa-
tient’s demographic information, exposure information,
clinical severity of exposure, laboratory test results, treat-
ment plans, and medical outcomes (45). In the exposure
data section of the present study, the experts did not agree
with data elements of poisoning risk assessment and expo-
sure severity, and thus these elements were removed from
this section. It seems that the type, cause, route, and du-
ration of exposure can meet the specialists’ information
needs in this section. None of the reviewed registries men-
tioned the activity at the time of exposure data element
in the exposure data section, whereas These data elements
can be used in planning and policy-making to prevent poi-

soning related to the activity at the time of exposure (35).
Furthermore, the data element of the cause of expo-

sure was classified into intentional, unintentional, adverse
drug reaction, others, and unknown. In the present study,
this classification is presented more expansively, and the
experts agreed upon data elements of environmental eval-
uation and occupational evaluation in the unintentional
exposure - non-pharmaceutical section as the causes of poi-
soning. These data elements are included in this study
probably because it is important to identify and evaluate
the risk of non-pharmaceutical factors (46, 47).

The Hunter Area Toxicology Service (HAST) database
was developed to collect information on poisoning cases
in Australia. This database collects the following MDS:
demographic information, exposure information, presen-
tation information, history, clinical examination, psychi-
atric counseling, information about treatment, outcome,
discharge, and follow-up information (48). The MDS clas-
sification in the present study is greatly similar to the
HAST. Contrary to other registries, the HAST contains the
patient’s history. In the present study, the experts agreed
with this data element and its sub-items. As the medical
history is significant for the preliminary management of
poisoned patients (49), it is better to include this data ele-
ment in the poisoning registry.

In all reviewed registries, a separate section is allocated
to the medical outcome data. In the present study, medical
outcomes, was classified into the discharge data section. In
this section, the data on discharge time and date, length
of hospital stay, type of hospital, and the service used were
deemed unnecessary by the experts. The collection of un-
necessary data in information systems and registries leads
to data redundancy, and a failure to send the necessary
data can reduce the quality of collected data (50).

In addition, all the reviewed registries contained the
data element of treatment, which is in line with the results
of the present study. In most of these registries, treatment
is categorized into the following sections: decontamina-
tion, antidote, chelators, antivenom, pharmacologic sup-
port, elimination, and none-pharmacologic support.

In this study, botulism antitoxin and rabies immune
globulin data elements were suggested for the antivenom-
related therapeutic section based on expert consensus.
Since botulism is a health and treatment emergency (51),
and rabies is a prevalent disease in Iran that can introduce
poison into the body (52), their treatment methods are of
special importance. Moreover, the experts suggested the
types of common surgeries in poisoning in the section of
treatment methods.

The data section of the toxicology analytical results
was recommended and agreed upon by the experts due
to its significance in treatment evaluation and quick pa-
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tient management (53). In a study by Banaye Yazdipour et
al. (35) to identify a national MDS for a poisoning registry
in Iran, the MDS was divided into six main categories: de-
mographic and communication data, diagnostic data, and
medical history, clinical data, treatment data, biobank, and
discharge data.

In this study, biobank data was suggested and agreed
upon by the experts in the second stage of the Delphi
technique. Although the use of biobanks will help treat-
ment, research, and educational activities (54), there are
still challenges such as ethical constructions (informed
consent model, sample ownership, veto right, and biobank
sustainability). Additionally, the complexity and diversity
of biobanking practices cause hazards, advantages, and re-
sponsibilities that are not well identified or resolved (55).

In the present study, the comments and evaluations
used for finalizing the dataset were obtained from the ex-
perts only in Tehran, the most populous city of Iran. How-
ever, the MDS developed in the present study can be up-
dated by the experts of other cities to develop a poisoning
registry.

The WHO emphasizes that data should be available in
order to contribute to the development of healthcare sys-
tems (43). Accordingly, future studies are recommended
to investigate the accessibility of data using focus group
discussions. Finally, it is suggested to specify the manda-
tory and optional datasets after developing a poisoning
registry.

5.1. Conclusions

With regard to the prevalence of poisoning in Iran, the
use of a poisoning registry seems to be necessary for the
management of poisoning cases. The first step for creating
a poisoning registry is to identify the information needs
of healthcare centers. Therefore, it is essential to develop
an integrated and comprehensive framework that takes
into account the information needs of all the stakehold-
ers. An MDS contains the essential data elements that form
a framework for integrated and standard data collection
and satisfaction of the stakeholders’ information needs. It
is also a prerequisite for developing registries, including
poisoning registries.
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