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. Minimum Data Set is a standard tool
forcollecting health care data, whichaimsto
access accurate and unambiguous health
data. The design and implementation of
the minimum data set is the first step in
disease information management and
integration.

. There is no coherent registry of
scorpion stings. The data elements on
scorpion stings are disorganized and non-
systematic.

. In this study, the minimum data set
for the registry of scorpion stings has been
prepared.

. The final minimum data set for
scorpion stings comprised 124 items in
eight sections, which were suggested by
experts.

Background: Scorpion stings are one of the major medical
problems in tropical and subtropical regions of underdeveloped
countries, causing several complications including severe
local skin reactions, renal, neurological, cardiovascular, and
respiratory complications, and sometimes death. The present
study attempted to develop a minimum data set for a national
registry of scorpion stings.

Methods: This study was conducted from 2022 to 2023 in
two phases. First, information relevant to the data elements
was extracted from scientific and medical databases such as
PubMed Central/Medline, Embase, Web of Science, SID, and
Cochrane Library. In the second step, a Delphi questionnaire
was developed using the information obtained in the first
step and given to five experts. Two Delphi steps were used
to determine the minimum data set for scorpion stings. Data
analysis in both steps was performed using descriptive statistics
in SPSS software (version 22).

Results: The number of data elements was 124 items in
eight sections, including demographic information, scorpion
characteristics, time and place of sting data, patient history,
clinical signs and symptoms, medicine, tests, admission, and
discharge information.

Conclusion: The design of the minimum data set of scorpion
stings can help in timely access to medical records, registration
of information related to patient care, and patient follow-up.
By ensuring continuous care for patients and recording their
information in a valid database, communication among care
providers can be enhanced. This approach also allows for
analysis of care effectiveness for patient and the broader
community affected by scorpion stings.

Please cite this article as: Shahi M, Shahi M, Khorrami F, Davaridolatabadi N.
Designing the Minimum Data Set for National Scorpion Sting Registry in Iran.
Iran J Med Sci. 2025;50(6):386-392. doi: 10.30476/ijms.2024.103365.3657.

Keywords e Registries e Dataset e Scorpion stings

Introduction

Scorpion stings are frequently encountered in tropical and
subtropical regions of the world" 2 and are an important medical
emergency causing many problems globally.? ® Scorpion stings
represent a major medical problem in tropical and subtropical
regions of underdeveloped countries, with the potential to cause
extensive complications such as severe local skin reactions,
neurological, renal, cardiovascular, and respiratory complications,
and in some cases, even death. This imposes significant economic
costs and mental health challenges on society. The regions with
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the highest incidence of scorpion stings in tropical
areas are Mexico, South America, North Africa,
South Africa, the Middle East, and India.* ®
Although there are no accurate statistics on the
number of scorpion stings in the world, reports
show that there are some effective factors in
this field, including geographical conditions and
health facilities.® The mortality rate associated
with scorpion envenomation is estimated to be
approximately 2,600 deaths per year.” However,
some epidemiological studies also show that
about 1.23 million cases of scorpion stings and
about 3250 deaths occur globally every year.? *
In the southern regions of Iran, scorpion sting is
one of the most important medical problems that
annually threatens the health of many people,
especially the residents of tropical regions.
The provinces of Khuzestan and Hormozgan
represent a significant endemic focus for
scorpion stings in the country, with thousands of
cases and dozens of deaths reported annually.
According to the Iranian Non-Communicable
Diseases Committee, it is estimated that
50,000 cases of scorpion stings occur in Iran
each year.” ® Studies have shown that the main
type of poisoning in Iran is scorpion sting.® °
Additionally, approximately 75% of deaths resulting
from scorpion stings occur in the provinces of
Khuzestan, Hormozgan, Kerman, and Sistan
and Baluchistan.” "' To date, four families, 20
genera, and 84 species of scorpions have been
documented in Iran.'?"® Research findings indicate
thatitis imperative to develop strategies to prevent
scorpion stings and reduce their incidence.”
Accurate, timely, and accessible information is
important for healthcare providers in planning,
developing, and supporting healthcare services. In
otherwords, healthcare providers require accurate
and timely information to perform their activities
and expertise. Developing a registration and
reporting system, and optimizing data collection,
are necessary to investigate the prevalence of
diseases and the rate of complications in high-
risk areas and to design preventive measures
to reduce deaths.?? The Minimum Data Set
(MDS) is a standard tool for collecting healthcare
data and attempting to access accurate and
unambiguous health data. In other words, the
MDS is necessary to collect high-quality data
and achieve an integrated information system.?" 22
The design and implementation of MDS in
healthcare centers represent the initial phase
of disease information management, which has
the potential to enhance the quality of care and
disease control.2*2® The MDS encompasses two
categories of general data (demographic data
and data related to referral and follow-up) and
disease-specific data (disease evaluation data,
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including staging of the disease course, risk
factors and disease complications, and outcome
data care).? %7

At present, there is a lack of consistent
statistical datasets on scorpion stings in Iran.
Furthermore, the physical, financial, and
psychological damage caused to patients
and their families, as well as the risks and
complications caused by inappropriate treatment,
emphasizes the significant importance of this
issue. It is thus necessary to collect, organize
and analyze data in problem areas, including the
provinces of Khuzestan, Hormozgan, Kerman,
Sistan and Baluchistan, as well as other regions
with high rates of scorpion stings. The objective
of this study was to design a MDS for national
scorpion sting registration, to facilitate the
collection, organization, and analysis of related
data, thereby enabling the management of
scorpion sting prevention and treatment in Iran.

Materials and Methods

This study was conducted from 2022 to 2023.
The study was approved by the Ethics Committee
of Hormozgan University of Medical Sciences,
Hormozgan, Iran (IR.HUMS.REC.1396.62). To
create the MDS, two phases were conducted:
the first involved identifying the data items, while
the second phase focused on the construction of
the MDS. The first phase of the study involved
collecting data items from articles and other
resources associated with scorpion stings. To
identify relevant sources, scientific and medical
databases, including PubMed Central/Medline,
Embase, Web of Science, Cochrane, and SID,
were searched. In this process, the combination
of two major keywords was employed: “Scorpion
stings” (and all relevant synonyms) and “registry”
(andallrelevantequivalents, suchas“registration,”
“database,” and “information system”). The data
items were extracted according to a predesigned
form created by the researchers to review the
articles, registries, and other resources. The
inclusion criteria were as follows: full-text articles
and related forms that discuss data elements of
scorpion sting registration. Additionally, letters
to the editor and conference abstracts were
excluded from the study. In the second phase, the
MDS data set was extracted from the articles and
forms obtained in the first phase.? A focus group
meeting was held with five specialists, including
emergency and internal medicine, entomology,
health information management, and medical
informatics. The extracted data elements were
then categorized. Two Delphi steps were used
to evaluate the MDS after the data elements
were categorized.
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Table 1: Suggested Minimum Data Set for scorpion stings

Subset Minimum Data Set

Demographic Name, Surname, Father’s Name, National Code, File Number, Sex (Male, Female), Date of Birth (Age),
information Residential address (Province, City, City/Village), Occupation, Education Level, Contact Number

Scorpion Does th patient (victim) believe that the scorpion sting is dangerous? (Yes, No, Unknown), The local name of

characteristics

Time and
place of the
sting data

Patient history

Clinical signs
and symptoms

Medicine

Tests

Admission
and discharge
information

the scorpion, Do medical staff diagnose Gadim type of scorpion diagnosed by the medical staff? (Yes and
No, Unknown), Did the patient (victim) have scorpion species? (Yes and No), If Yes, the image of the scorpion,
Family (Buthidae, Hemiscorpiidae, Scorpionidae, Unknown), species, size of the scorpion (In Millimeters), Sex
of the scorpion (Male and Female, Unknown), The identification route of sample (Observation, Symptoms,
laboratory).

The time of the sting (Day, Night), The date and time of the sting (Based on 24 hours), How to find a health
service center (Referral from affiliated centers, Referral from Emergency center 115, Personal referral), The
time interval between the sting and the visit to the emergency department. The location of the sting (Village,
City), The place of the sting (Inside the house [Room, Yard], Outside the house [Alley and Neighborhood,
Farm and Garden, Mountain or Plain]), If the place of the sting was inside the house, The type of material of
the residence (Mud, Capri, Block, Brick, Stone and Cement)

History of previous disease (Immune System Deficiency Disease, Blood Diseases, Kidney Disease, other
Diseases), History of allergy (Yes or No), If Yes, Allergen (Allergenic agent), History of previous sting (Yes or
No), If Yes, how many times, If Yes, did he receive antivenom?

The number of stings, The spot of the sting (Schematics of different parts of the body, Trunk, Head and Neck,
Thigh and Leg, Toes, Fingers, Hand and Arm), Interventions performed before admitting the patient (Razoring,
Opium) (If yes, Rubbing or Oral), (Local medicine, Heating, Other cases), Initial symptoms immediately after
the sting (Pain, Burning, ltching, Redness, Swelling, Nausea, Vomiting, Headache, Low Blood Pressure,
Shortness of breath, Shock), (Sweating, Dizziness, Tendency, Numbness, Warmth, Stiffness, Lethargy,
Restlessness, Others), Initial symptoms at the time of visit (Pain, Burning, ltching, Redness, Swelling,
Necrosis, If yes, Size of necrosis (mm), Nausea, Vomiting), Pain intensity when the initial symptoms appear
(based on one to ten), Pain intensity when visiting (based on one to ten), Without any initial symptoms

Anti-scorpion serum (Yes and No), If yes, Number of vials, Time of receipt, Route of administration
(Intramuscular, Intravenous), If antivenom Yes, was the sensitivity test done before the serum injection?
If Yes, the time of the sensitivity test (Before or After the administration of antihistamine), The time interval
between the sting and the serum injection (Less than 1 hour, 1 to 3 hours, 3 to 6 hours, 6 to 12 hours, 12 to
24 hours) Drugs taken (Antihistamine, Pain reliever, Antibiotic, Serum therapy, other drugs), Antihistamine If
Yes, Time of injection, Antibiotic If Yes, Drug name, If Other Yes, Drug name

Blood test (Complete Blood Count [CBC], Prothrombin Time [PT], Partial Thromboplastin Time [PTT]), Urine
test (color and necessary items should be extracted from the laboratory report), Date and Time of sampling
(Per each test), Date and Time of response (Per each test) the experiment

The date and time of admission, the patient’s treatment ward or wards, the date and time of discharge, the
condition of the patient at the time of discharge, in the case of decease;report of the cause, If the patient is
discharged with personal consent, the warning signs have been taught or else? Yes No

The initial phase of the study involved the
identification of data items and the classification
of information elements, as suggested by
experts in the relevant field, the first phase of
the Delphi questionnaire included categories
of demographic and identity information,
communication information, basic information,
and clinical categories. The first part of the
questionnaire included the characteristics of the
participants, and the second part questioned
opinions regarding the importance of the MDS.
At the end of each category, a blank space
was included for the proposed items by experts
that was not associated with the category in
question. The questionnaire was designed
based on the 5-point Likert scale, whereby 1
represents the lowest score, 5 is the highest,
and 3 is the average score, and threshold for
retaining each data element in the final MDS.
The data analysis in both stages was performed
using descriptive statistics in the SPSS software
(version 22). The items with a median of 4 or
5 were accepted, while those with a median of
2.5 or less were eliminated. ltems with a mean
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of 3 or 3.5 proceeded to the second stage of
Delphi. The items accepted in the second stage
of Delphi, and in the first stage, were selected as
the MDS of scorpion stings.

After searching the databases, 12 articles and
one related form to snake and scorpion bites
supervised by the Ministry of Health, Treatment,
and Medical Education were obtained.?® Given
the analysis of the aforementioned sources, 150
data elements were selected and categorized in
a focused group meeting. These elements were
categorized into eight subcategories, including
1) Demographic information; 2) Scorpion
characteristics; 3) Time and place of sting data;
4) Patient history; 5) Clinical signs and symptoms;
6) Medicine; 7) Tests; and 8) Admission and
discharge information. In the initial phase of the
Delphi study, the items with a median score of 4 or
5 were deemed acceptable, whereas those with a
median score of 2 or below were excluded. In this
phase, 135 of the 150 items that can be scored
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were collectively agreed upon, while 15 items
were removed. The latter included items about
language, race, income level, and service history,
among others. The items that achieved a mean
score of 3 or 3.5 proceeded to the second stage
of the Delphi process. In the second phase of the
Delphi study, 135 items were surveyed. Following
the survey, 11 additional items were removed,
including religion, citizenship, patient work phone
number, insurance type, insurance number, and
so on. Ultimately, 124 items were identified as
the final MDS for scorpion stings across the two
stages. Table 1 lists the selected items.

The findings revealed that most data in the MDS
is comprised of two sections: demographic
and clinical. Collecting demographic data is
undertaken to identify and communicate with
patients, which is considered to be necessary
for the process of identifying, contacting, and
following up with patients. In addition to forming
the basis of direct patient care, clinical data
obtained during the diagnosis and treatment
process plays a role in the reimbursement
process, planning, and research in the field of
healthcare.?®

The majority of studies related to the
epidemiology of scorpion stings indicate that
demographic characteristics, time and place
of stings, and even clinical symptoms are of
significant importance.> ?° However, this is
contrary to our findings, in which the scorpion
sting season was removed in the second Delphi
round. This discrepancy may be attributed to
the prolonged summer season in Hormozgan
province, which accounts for the majority of
stings. In the second round of the present study,
the item on pregnancy was removed and not
collected. However, in the Vaucel’s study, the data
element of pregnancy is considered important.*

In Iran, due to the lack of racial diversity,
this data was considered unimportant in the
focus group meeting before the design of the
Delphi questionnaire and was thus excluded
from the questionnaire for scoring. It is also
noteworthy that this issue has not been included
in similar epidemiological studies conducted in
several countries.® 3° Similar to our study, most
studies have collected data on symptoms and
signs, including blood pressure, headache,
tachycardia, shortness of breath, sweating,
redness, lethargy, and so forth.?°-32 The study
of this type of research demonstrates that the
information obtained through the determination
of the MDS set can provide valuable insights for
evaluation, treatment planning, and continuous
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evaluation of the patient's progress and
performance.® 34

The data elements of the form approved by
the Ministry of Health, Treatment, and Medical
Education, which is now completed in hospitals
and healthcare facilities, include the following:
name, surname, gender, age, and residential
address.?® However, in this study, the additional
fields were included: father’'s name, national
code, file number, occupation, and educational
level. Furthermore, the section on scorpion
characteristics only mentioned the type of sting,
geographic location, area of the sting, time of
the sting, and history of the previous sting.?® In
this study, however, additional information was
provided regarding the scorpion sample, size,
gender, and family of the scorpion, image of the
scorpion, place, and the type of materials of its
residence.

The sections entitled “Patient history”,
“Clinical signs and symptoms”, and “Tests” are
new to the present study and were not included
in the previous form. In the section on medicine,
in addition to the data elements included in the
previous form, the following were added: number
of vials of anti-serum, time of receipt, route of
administration, and drug taken.

Furthermore, the “Admission and Discharge
Information” section of this study incorporates
additional data elements, including the patient’s
treatment ward or wards, the date and time of
discharge, and the patient’s condition at the time
of discharge.

Before this study, no detailed information
was collected about scorpion stings.?® However,
the MDS obtained in this study has detailed
information about the patient's information,
scorpion characteristics, tests and medicine
performed, and admission and discharge
information.

The advantages of designing and
implementing the MDS for scorpion stings in
the country include the following: 1) Allowing
timely access to medical records, which is
beneficial for patient care and follow-up. 2)
Providing standardized information forms and
elements, which facilitates data management.
3) Contributing to the establishment of an
integrated information system at the country
level. In the expert panel conducted as a part of
this study, the participating experts emphasized
the importance of accurately collecting
data elements. Based on their experience,
the experts concurred that the collection
of complete and accurate data on scorpion
stings would be beneficial for physicians and
treatment staff in making appropriate treatment
decisions. Currently, anti-venom is used to treat
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scorpion stings, with dosage and administration
depending on the type of scorpion. Therefore,
by accurately collecting the required data, the
appropriate anti-venom can be selected and a
suitable dose and type prescribed.

The challenges and limitations of the current
study included the large volume of primary data
and the time-consuming nature of the responses
in the first stage of Delphi, where the participants
should have spent a lot of time answering
the items in the questionnaire. It affected the
full participation of all the experts to a certain
extent, although the explanation of the goals and
the benefits of setting up the registration system
could contribute to the elimination of the problem
to a considerable extent.

Conclusion

The implementation of a registration system in
this field by researchers and the justification of
the necessity thereof has proved instrumental
in resolving this problem. The provision of
continuous patients’ care and recording their
information in a valid database can facilitate
enhanced communication between care
providers and enable the analysis of the efficacy
of patient care and the impact of scorpion
stings on patient populations. Furthermore, the
availability of precise and current data enables
the preparation and estimation of essential
services, the monitoring and prevention of
occurrences, and the reduction of morbidity and
mortality rates, as well as associated costs.
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