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Abstract

~

Background: Personal Health Records (PHR), which utilize advanced health information technology tools, play a crucial role
in patient self-management and improving the control of chronic diseases such as lung cancer. To optimize the design of these
systems, it is essential to determine the necessary data elements.

Objectives: This study aims to identify the minimum dataset required for designing a web-based PHR for lung cancer patients.

Methods: This descriptive, cross-sectional research was conducted in 2023. Initially, a lung cancer dataset was extracted
through text analysis. In the next phase, a proposed minimum lung cancer dataset was formulated into a questionnaire
containing 18 data groups, including 126 data elements. The dataset underwent expert validation in two phases using the Delphi
technique. Data analysis was performed using SPSS version 26, with descriptive statistics employed.

Results: The minimum web-based PHR dataset for lung cancer patients, consisting of 18 data groups (112 data elements),
includes demographics, insurance information, emergency contact details, patient symptoms, tumor-related data, physician
details, treatment information, patient-reported measurements, personal medical history, history of procedures and surgeries,
visits, allergies, family history, medication information, test results, imaging data, dietary information, and educational
materials.

Conclusions: Based on the study findings, it is recommended that lung cancer data management encompass not only routine
information but also additional dimensions such as allergies, tumor-related information, and dietary details. Collecting
comprehensive and complete data can significantly enhance the treatment process and post-treatment follow-up.
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1. Background

Cancer is a large group of diseases that can affect any
part of the body, characterized by the abnormal growth
and spread of cells, with the ability to metastasize to
other areas (1). Lung cancer is one of the most common
types of cancer globally and is associated with a high
mortality rate (2, 3). Annually, an estimated 1.8 million
new cases of lung cancer and nearly 1.5 million lung
cancer-related deaths are reported worldwide, with a

projected 86% increase in global lung cancer mortality
by 2035 compared to 2012 (4). According to the Iranian
Ministry of Health, lung cancer is a significant public
health concern, ranking as the third leading cause of
mortality in the country, following accidents and
cardiovascular diseases (5). Lung cancer, as a chronic
and life-threatening condition, intensifies anxiety and
fear of recurrence, while also negatively affecting the
patient's quality of life. Common side effects include
hematologic abnormalities, high blood pressure,
pneumonia, and fatigue, all of which can significantly
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impact both the patient's well-being and the economic
outcomes of the disease (6, 7).

To improve health outcomes and patient-centered
care, active patient engagement in self-management
decision-making is essential. Achieving this requires
tools that integrate healthcare data, clinical evidence,
and facilitate communication between care providers.
One such tool is the Personal Health Record (PHR),
which is considered a solution to this challenge (8). The
use of PHR by patients can lead to cost savings and
improve public health outcomes, especially for chronic
diseases (9). In recent decades, PHRs have been deployed
to enhance healthcare services for patients with chronic
conditions (10).

Advancements in PHR technology have enabled the
development of new self-management tools, data
exchange capabilities, and web-based sharing, allowing
patients to take a more active role in their self-care.
Given the increasing survival rates for cancer patients,
the complexities of cancer care, and the demands of
oncology management, PHRs play a critical role in
achieving these goals (11). Since the data collected by
PHRs must support effective self-management and
improve patient health, defining a Minimum Data Set
(MDS) for PHRs is essential (12).

An MDS serves as a standardized tool for collecting
healthcare data, providing precise and consistent access
to diseaserelated information. It enhances
communication between healthcare providers,
streamlines decision-making for managers (13), and
ensures consistency in data definitions, allowing for
data comparison at both national and international
levels (12).

Many studies have been conducted to identify and
define MDS for various diseases (12-14). However, no
study in Iran has addressed the development of an MDS
for lung cancer.

2. Objectives

Thus, this study aimed to determine the MDS for
designing a PHR specifically for lung cancer patients.

3.Methods

The current study was a descriptive cross-sectional
study aimed at identifying essential data elements for
designing a web-based PHR for lung cancer patients. The
study was conducted in two phases. First, a review was
carried out, followed by the Delphi technique to
determine and confirm the MDS for lung cancer.

3.1. Data Sources

To collect data, a review was conducted using
databases such as PubMed, Scopus, Web of Science, and
relevant websites and textbooks. Published articles up
until 2023 were identified and included in the study.
Additionally, medical records of lung cancer patients
were examined to supplement the data items and
design based on the MDS needs. The search strategy
employed a combination of keywords, including
“personal health record,” “electronic personal health
record,” “ePHR,” “personal electronic health record,”
“web-based personal health record,” “lung cancer,” and
“lung adenocarcinoma.”

The inclusion criteria for this study were: (1) all
English-language research articles that provided sources
for extracting data items, characteristics, and required
functions to design a web-based PHR for lung cancer
patients, and (2) research articles, regardless of type or
timing, to avoid overlooking potential sources. Articles
published in languages other than English were
excluded if the full text was not available in English.
Additionally, short communications, letters to the
editor, and review articles were excluded from the study.

3.2. Data Collection

Subsequently, the proposed MDS for lung cancer was
developed in the form of a researcher-made
questionnaire. This questionnaire was designed to
collect opinions on informational elements both
electronically and in paper form, to be reviewed by the
relevant stakeholders as outlined in the sampling
process.

Data collection was conducted using this
questionnaire, which contained the MDS for the PHR of
lung cancer patients. It was organized into 18 data
groups with a total of 126 questions. The questionnaire
presented participants with five-point Likert scale
questions (1 = lowest score, 5 = highest score), asking
them to indicate their level of agreement on the
inclusion of each data element in the PHR for lung
cancer. Additionally, an open-ended section was
included, allowing participants to add any specific
suggestions or considerations for further review in the
next phase of feedback.

3.3. Sampling

Sampling was conducted based on the study by Azizi
et al. (15), utilizing non-random convenience sampling
methods. A total of 21 individuals were selected for the
study, including 3 oncologists, 4 pulmonologists, 7
health information management experts, 2 medical
informatics experts, 1 expert nurse with a Ph.D., 1 nurse
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with a master's degree, and 3 nurses with bachelor's
degrees (all working in the lung ward). Of the 21
distributed questionnaires, 19 were completed and
returned.

3.4.Data Analysis

In the review phase, the selected articles were
examined, and relevant items and information were
extracted using a data extraction form. The content of
the materials under review was analyzed using the
content analysis technique. For the Delphi study phase,
data analysis was conducted using SPSS version 26,
employing descriptive statistics such as mean and
percentage agreement. The decision to approve or reject
each data element was based on the percentage of
agreement among the experts. Data elements with an
average score of over 75% were accepted, those with a
score below 50% were removed, and elements scoring
between 50% and 75% were included in the second phase
of the Delphi study for further evaluation.

4.Results

To determine the MDS, data elements were identified
through a literature review and medical record analysis.
These elements were extracted and used to design the
preliminary questionnaire, which was then presented to
experts in the field using the Delphi method. Of the 21
people approached, 19 (90.4%) agreed to participate in
the study. The demographic details of the participants
are displayed in Table 1. According to the table, 57.9% of
the participants were female. The average age of the
participants was 40.1 years, and the average work
experience was 11.78 years.

In the first phase, the questionnaire comprised 18
data groups and 126 questions. During the initial round
of the Delphi technique, 104 data elements were
approved, while 8 data elements did not receive
consensus from the participants, and 14 data elements
advanced to the second round for further evaluation.
Additionally, 6 new data elements were suggested by the
participants. In the second round of the Delphi process,
8 out of the 20 data elements were approved, while 12
were removed. Ultimately, across both Delphi phases, a
total of 112 data elements, organized into 18 data groups,
received final approval for inclusion in the MDS for the
web-based PHR for lung cancer patients, as shown in
Table 2.

The minimum dataset for the web-based PHR of lung
cancer patients comprises 112 data elements, organized
into 18 data groups. In the first round of the Delphi
process, certain data elements, including email, time of
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chemotherapy, time of radiotherapy, radiation dose,
method of biopsy, required protein, and required
energy, were removed due to lack of consensus among
the study participants.

5. Discussion

The MDS encompasses healthcare and treatment
effectiveness data, including both general information
and specific disease-related data (such as disease
assessment, staging, progression, and risk factors). This
dataset serves as a foundation for achieving key
effectiveness indicators and ensures access to clear and
accurate health data on diseases (16, 17). Developing a
comprehensive, standardized MDS is essential for
delivering more efficient and effective services to lung
cancer patients through PHR systems.

The current study classifies data in the MDS into
general and specific categories, covering both general
data (such as demographic details, insurance
information, and emergency contacts) and disease-
specific data (such as personal medical history, previous
surgeries, allergies, family history, medications, and
laboratory test results). Previous studies (18-22) have
underscored the importance of including: Demographic
information, test results, and medications in the health
records of lung cancer patients. These elements are
crucial for the effective use of PHRs by lung cancer
patients, as reflected in the findings.

Additionally, this study highlights the importance of
including information on allergies in lung cancer
patients' health records, as well as data on diagnostic
imaging and other comorbid conditions. Demographic
data, family history, healthcare providers, consulting
physicians, allergies, surgeries, chronic conditions,
medications, and imaging are key components for
designing and implementing a PHR system (19). Given
the necessity of these data dimensions, it is
recommended that developers of lung cancer
information systems, in addition to identity and
insurance information, prioritize these essential items,
which play a vital role in patient treatment and follow-
up.

The studies by Yuan et al. (23) and Griffith et al. (24)
also utilized data elements such as demographic
characteristics, smoking status, tumor information,
treatment details (chemotherapy, radiotherapy, etc.),
and personal medical history in the electronic health
records of lung cancer patients. This highlights the
importance and necessity of incorporating these
informational elements in the PHR of lung cancer
patients, which aligns with the findings of the current
study and has been carefully considered.
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Table 1. Demographic Information of Participants in the Delphi Phase

Variables Values
Age 40.1£5.98
Work experience 11.78 £7.56
Gender
Female 11(57.9)
Male 8(42.1)
Education level
BSc 3(15.8)
MSc 1(53)
Ph.D. 9(47.4)
MD. 6 (31.6)
Field of study
Lung specialist 3(15.8)
Oncologist 3(15.8)
Health information management 6(31.6)
Medical informatics 2(10.5)
Nurse 5(26.4)

2Values are expressed as No. (%) or mean + SD.

In domestic research, Jeddi et al. identified essential
data elements for designing PHR for patients
undergoing chronic dialysis, including demographic
information, insurance details, emergency contact
information, physician information, individual
measurements, medical history, surgical methods and
procedures, visit history, allergies, vaccinations, family
history, medications, laboratory results, dietary
regimen, and patient education materials (12). These
findings support the inclusion of these data elements in
PHRSs, as reaffirmed by the current study.

Similarly, Maghsoudi et al, in developing a PHR
system for patients with thyroid dysfunction, identified
six key data elements: Demographic data, medical
history, general examinations, laboratory results,
treatment plan, and diagnostic information (25). These
elements have also been incorporated into the current
study, demonstrating their importance in PHR design
for patients with thyroid dysfunction.

The analysis of previous studies, combined with the
findings of the current study, underscores the necessity
and significance of the 18 data groups derived from this
research in the design of health information systems,
especially PHR systems. These data groups are crucial in
providing comprehensive and effective care, supporting

personalized healthcare services tailored to individual
patient needs.

5.1. Conclusions

The development of self-management software for
various types of cancer, especially lung cancer, which
requires specialized care, can significantly reduce the
impact of this disease. Utilizing a comprehensive and
well-structured MDS tailored to the internal needs of the
country can enhance the effectiveness of these software
applications. By customizing the software to address the
specific challenges faced by patients and healthcare
providers, these tools can substantially improve the
management and monitoring of the condition,
ultimately leading to better patient outcomes and
quality of life.

The findings of the current study represent an
important first step toward the development of a PHR
for lung cancer patients by introducing a
comprehensive MDS that can be utilized in future
research. This MDS serves as a foundation for the
creation of personalized healthcare solutions
specifically designed to meet the needs of lung cancer
patients. It offers a framework that can contribute to
improved care, treatment outcomes, and overall quality
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Table 2. Minimum Data Set of Personal Health Records for Patients with Lung Cancer

Row Data Categories Data Element

Demographics details

Name, father's name, national ID, date of birth, gender, place of birth, marital status, mobile phone number, home address, occupation,
smoking or secondhand smoke exposure status, substance abuse/alcohol addiction status, daily tobacco consumption amount, duration of
tobacco/drug/alcohol use, number of tobacco users in the family, number of drug/alcohol users in the family, number of friends who use
tobacco/alcohol.

Date of diagnosis, date under observation, tumor pathology, T (Tumor size), N (involvement of lymph nodes), M (metastasis to other organs),

Chemotherapy start date, chemotherapy drugs, chemotherapy side effects, radiation therapy start date, radiation therapy side effects, type of

History of heart disease, history of kidney disease, history of diabetes, history of other respiratory diseases, and other medical conditions.

Name of procedure or surgical operation, date of procedure, body location, treatment center where it was performed, side effects, outcome.

Type of allergy, date of the first encounter, allergy symptoms, allergen, has treatment been administered, Has the allergy treatment been

Date of measurement, weight, blood sugar level, time of blood sugar measurement, systolic blood pressure, diastolic blood pressure.

Drug name, dosage, dosage form, reason for prescription, administration time, start date of use, stop date of use, number and frequency of

Date of examination, name of test, result, recommendations, pulmonary test function, blood pH level, analysis of pleuritic fluid

Body Mass Index (BMI), malnutrition severity, type of dietary regimen, dietary interactions with medications taken, and dietary

2 Insurance information  Insurance organization, type of insurance.
3 Emergency contact Name, phone, address, relationship, mobile phone.
information
4 ?;}formgtio’n nlbedED Respiratory and non-respiratory symptoms.
e patient’s symptoms
5 Information related to 3 : n, tu 0 \ :
the tumor staging based on M, N, T, involved lobe, side involved, disease stage post-surgical operation.
6 Physicians’ information Doctor's first and last name, specialty, phone number, address
7 Treatment information surgical operation, surgical operation side effects.
8 Medical history
9 Surgical procgdures
and interventions
10 Visit records Date of visit, name of physician, reason for visit, recommendations.
11 Allergies stopped?
12 Self-measured data
3 Family history Relationship to the patient, names of significant illnesses.
g MEdicakions drug use, side effects, prescriber, interactions with other drugs or food.
15 Laboratory tests
16 Imaging studies Date of imaging, type of imaging, with or without contrast injection, imaging result, recommendations.
17 Dietary regimen recommendations.
18 Educational materials

of life for individuals facing this complex and

for the patient

challenging disease.

Patient's familiarity with disease symptoms and signs, treatment methods for lung cancer patients, exercise and physical activity methods,
principles of using respiratory assistance devices (such as BiPAP), and tracheostomy care principles.

Authors' Contribution: A. G. and N. M. designed the
study, data gathering, and data analysis; N. M., M. T., A.G,,
and M.S. drafted the article. A. G. supervised the study; N.

Based on the results of the study, it is recommended
that in addition to routine data, various other
dimensions such as allergies, tumor information, and
dietary regimen should also be collected in the
management of lung cancer data. Collecting
comprehensive and complete data will facilitate the
treatment process, assist with post-treatment follow-up,
and ultimately lead to better patient care and outcomes
in the management of lung cancer.
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