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Introduction: Adrenal insufficiency is one of the most important life-threatening disorders with serious
complications. Establishing a standard data element can provide earlier diagnosis, timely treatment, and follow-
up to reduce disease crisis.

Objectives: This study aimed to draft a data set for the registry of patients with adrenal insufficiency.

Patients and Methods: The present cross-sectional study developed data elements for the registry of patients with
adrenal insufficiency using a two-round Delphi technique of 2015. The informational elements selected by more
than 75% of participants with a value of “very high” and “high” were accepted as the main elements.

Results: The final data set included four main groups, 15 subclass and 114 data elements for the registry of patients
with adrenal insufficiency. Our results have demonstrated that the primary data groups include administrative
data; signs, symptoms, medical and family history data elements; paraclinical diagnostic data, treatment, and
follow-up data to improve patient management.

Conclusion: This study designed data set registry forms for patients with adrenal insufficiency using a standard
method. Our finding indicated that, applying a uniform data set can provide better data management, patient

Received 6 Nov. 2021
Accepted 3 May 2022
Published online 2 July 2022

Keywords: Adrenal
insufficiency, Delphi
technique, Data set

Citation: Zakerkish

M, Taghipour M,
Shahbazian H, Nouhjah
S, Latifi SM. Designing
a data set for registry
of patients with
adrenal insufficiency.
Immunopathol Persa.
2022;x(x):€29324.
DOI:10.34172/
ipp.2022.29324.

care, and prevention of disease complications, especially in adrenal insufficiency disorder.

Introduction

The adrenal glands produce and release vital
hormones that play essential roles in different
physiological functions, including metabolism
regulation, control of body homeostasis,
response to stress, and the immune system
stimulant (1). The adrenal cortex specializes
in the production of steroids, including
glucocorticoids,  mineralocorticoids  and
androgens (1). Catecholamine is also secreted
from chromaffin cells of the adrenal medulla
(2,3). Adrenal disorders include diseases
that are caused by excessive or insufficient
hormone secretion (4). Delay in the diagnosis
and treatment of some of these disorders can
even lead to the patient’s death that one of the
most important ones is adrenal insufficiency
(4,5).

Adrenal insufficiency is a life-threatening
disorder associated with high mortality
risk, reduced life expectancy and the quality
of life (5,6). This pathologic condition is
characterized by reduced production or
action of glucocorticoids and a lack of
mineralocorticoids or adrenal androgens
(4,7). The disease classification based on the

Key point

The present study carried out to design a data set
registry for adrenal insufficiency patients as one of the
most important life-threatening disorders using a two-
round Delphi technique. The final data set included
four main groups, 15 subclass and 114 data elements
to improve patients care and disease management.

involved organs includes primary (adrenal
cortex), secondary (anterior pituitary), and
third (hypothalamus) (5). Unfortunately,
most affected patients die within the initial
five years of recognition without timely
steroid replacement therapy (8). In addition,
adrenal crisis, as the acute form of the disease,
is a significant cause of death which needs
medical emergency in these patients (9).
Primary adrenal insufficiency is created by
direct involvement of the adrenal gland (6).
However, various illnesses can also lead to
this disorder, including isolated autoimmune
diseases with adrenal gland involvement
alone or together with the autoimmune
polyglandular syndrome (APS) (type I APS
and type II APS), infectious diseases (the
most common underlying microorganism
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is tuberculosis worldwide), fungal infections such
as Cryptococcus, and even genetic disorders such as
medium-chain fatty acid oxidation disorder (6).

Nevertheless, in most cases, the disease is iatrogenic
(exogenous Cushing’s syndrome) and occurs as a result of
glucocorticoids usage for other reasons (10). For instance,
in rheumatic diseases, such as rheumatoid arthritis, Crohn’s
disease, lupus, in which the hypothalamic-pituitary-
adrenal axis is suppressed and dependent on exogenous
glucocorticoid consumption; in case of glucocorticoid
abrupt cessation, or other stressful conditions, e.g.,
fever and stress, adrenal glands would be incapable of
compensating for glucocorticoid secretion (4,5,10).

The secondary type of adrenal insufficiency is initiated
by reducing adrenocorticotropic hormone (ACTH)
secretion from the pituitary gland (11). However, primary
adrenal insufficiency is associated with a higher risk of
adrenal crisis and occurs in more than fifty percent of
patients with Addison’s disease (12). Therefore, access to
patient information such as clinical and family history,
signs and symptoms, laboratory results, previous treatment
and follow-up data in a health care information system is
critical, beneficial and helpful for physicians to propose a
precise therapeutic strategy (13).

Since the first step for establishing a standard registry
system is designing a data set with a reliable method,
a uniform approach in data collection provides better
disease management and patient care and the prevention
of probable complications (14). Furthermore, applying a
data set enables us to monitor the health system services
and prepare precise statistical reports (15). Moreover,
it can help to registry system in decision-making, time-
saving and provide more accessible and cost-effective
medical research (14,15).

Objectives

Due to the importance of adrenal insufficiency
management, complications and lack of a national registry
system, this study aimed to draft a data set for registry of
patients with adrenal insufficiency.

Patients and Methods

The participants of the present study were Iranian
internists and endocrinologists. This study was conducted
using checklists containing significant informational
elements in evaluating clinical and laboratory symptoms
of disease diagnosis, treatment, and follow-up. The applied
checklists were based on the Delphi technique, in which
the experts discussed the necessity of containing elements.

Study design

The present study was a cross-sectional survey conducted
using an approved questionnaire that its reliability and
validity were evaluated and confirmed by experts’ opinions.
The approved questionnaires were then distributed to
internists (50%) and endocrinologists (50%) through

email or social media throughout Iran.

The applied terms should be clear and in accordance
with known references and should not have any ambiguity.
Since the participants of this study were internists and
endocrinologist experts, there was no misunderstanding
of the used terms.

The intended subjects evaluated the target item and
assessed the importance percentage as very high, high, or
low.

Data analysis

Data analysis were performed according to the second
round of the Delphi method using descriptive statistics in
SPSS software.

Decision making about questions was as follows:

a. The main element was included in the patients
record if 75% or more responders chose the very
high or high grade for the question corresponding
to that data.

b. The item was selected as the main element if 50-75%
of responders chose the very high and high option
for that data.

c. Ifless than 50% of the subjects chose the very high
and high options, the element was discarded.

Results

The questionnaires were sent to 60 subjects, and 41 out
of all were completed and returned (Table 1). The final
checklists for the minimum informational data of adrenal
insufficiency were provided based on the two-round
Delphi technique.

In the first Delphi round that was performed by
internists, from the 148 informational elements, 118 items
remained, and 20 were discarded. In the second Delphi
round that the endocrinologist performed, 114 items out
of 118 elements remained, and the rest were discarded.
Those elements with importance of 50% or less were saved
for later studies (Table 2).

The obtained data and the final elements were listed
based on the reliable scientific resources and professors’
evaluations and finally divided into four groups of
informational findings containing administrative data;
sign, symptom, medical and family history data elements;
Para- clinic diagnostic data; and treatment, and follow-up
data. Administrative data included two main classes, four
subclasses, and 14 data elements (Table 3). Sign, symptom,
medical and family history data elements are presented
in Table 4. Biochemistry tests findings, MRI and data
findings of CT scan have been demonstrated in Table 5.
Paraclinical diagnostic data for the registry of a patient
with adrenal insufficiency, treatments and future follow-
up are presented in Tables 5 and 6.

Discussion
Since the introduction of the computer system (1950) in
the data management activities, the health care system also
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Table 1. Demographic data profile of participants in Delphi survey

Participants Number Percentage of participants Age group (y) Experience (y)
) i 40-51 15-20
Endocrinologist 20 48.78
51-60 20-25
30-40 10-15
Internist 15 36.5
40-50 15-20
Endocrinology fellows ship 6 14.63 35-40 5-10

Table 2. Overall view of selected elements by specialists

No. of elements Second
Delphi-round
118

No. of elements First
Delphi-round
148

Delete percentage Delete percentage No. of final elements

Adrenal insufficiency

20 3 114

Table 3. Administrative finding data for registry of patients with adrenal insufficiency

Main class Sub class Elements

Demographic Age, national identity number, medical record number, gender, patient name and surname
Socio-economic

Address

Patient Profile Ethnicity, educational degree, job title, consanguineous marriage in parents of the patient

Type of residence (urban, rural), telephone number, mobile phone number

Healthcare provider profile Care centre profile Centre name, Date of visit

Table 4. Sign, symptom, medical and family history data elements for registry of patients with adrenal insufficiency

Main class Subclass Data element

Weakness, fatigue, anorexia, weight loss, nausea, vomit stomach ache, diarrhea, oligomenorrhea,
hypermenorrhea, infertility, impotence, arthralgias, muscle cramps, hour/ temperature, height/
weight, hyperpigmentation — pallor, visual field defect, auricular calcification

General signs and symptoms

History of corticosteroid use in the last, hypopituitarism, history of pituitary or hypothalamic surgery,
pituitary apoplexy, Sheehan syndrome, sarcoidosis, tb, eosinophilic granuloma lung tumor, pituitary
radiotherapy, lymphocytic pituitary, breast tumor, drugs, head trauma

History and comorbidities in

g e sy Eion s, primary adrenal insufficiency

medical and family

history Mucosal cutaneous candidiasis, hypoparathyroidism, dental hypoplasia, alopecia, primary failure of

History and comorbidities in
secondary adrenal insufficiency

the gonads, hypothyroidism, diabetes mellitus, pernicious anemia, fungal infection, HIV, metastatic
tumors, hemochromatosis meningococcal adrenoleukodystrophy congenital adrenal hypoplasia,
lateral adrenalectomy, mucosal cutaneous candidiasis, hypoparathyroidism, others

Family history General failure, dental hypoplasia, mucocutaneous candidiasis, drugs history

Table 5. Paraclinical diagnostic data for registry of the patient with adrenal insufficiency

Main class Subclass Data element
MRI findings Pituitary mass, evidence of pituitary necrosis and regression, increase in stalk thickness, evidence of metastasis
o CT scan findings Adrenal size, calcification, metastasis, bleeding, evidence of tuberculosis, and morning urine culture
Paraclinical
diagnostic Plasma aldosterone, plasma renin, CRH-stimulating test, Plasma cortisol, very low chain fatty acid, 17-hydroxy

Biochemistry tests

findings progesterone, IGF-1, FSH, LH, TSH, T4, estradiol and testosterone, ACTH level, cortisol and AM, cosyntropin

test, FBS, lipid profile (cholesterol, TG, LDL, HDL), K +/Nao, VBG, PRL, PPD test

IGF1, insulin growth factor; FSH, follicular stimulating hormone; LH, luteinizing hormone; TSH, thyroid stimulating Hormone; T4, Thyroixine 4; FBS, fasting
blood glucose; TG, triglyceride; VBG, vein blood gas; PRL, purified protein derivative; AM, ante meridiem; PPD, purified protein derivative.

benefited, and the hospital information system (HIS) with
the aim of comprehensive patient information exchange
between hospital sections or other health care centers to
accelerate treatment process, improve health quality, and
reduce costs was created in 1960 (16,17).

This electronic documentation in ISO-3 report
includes the following classes; patient history- tests-

personal, family, environmental, and psychological care
information, allergies and other initial therapeutic values,
preventive and therapeutic measures, such as vaccination
and medical interventions in lifestyle, diagnostic tests
and therapeutic interventions, such as procedures and
therapeutic methods, clinical observations, interpretation
and decisions and clinical reasoning, instructions.
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Table 6. Treatment and follow-up data

Main class Subclass Data element
Treatment Corticosteroids, fludrocortisone, treatment of the underlying disease if possible, DHEA dosage for female
patients
Treatment and follow-up Follow-up Changes in weight, pigmentation creation, hypertension and PR, weakness and fatigue, symptoms of Cushing's

syndrome, and laboratory symptoms, such as blood urea nitrogen, creatinine, Na*, K*

PR, puls rate; DHEA, dehydroepiandrosterone.

For further examination of the patient, problems with
differential diagnoses, reports, conditions and priorities,
referral plans, functional status and medical record
summaries are collected (17).

Most studies have shown that the use of record’s software
widely increases the quality of the service (18). Studies
conducted in the US indicated that electronic discharge
forms include further details, such as the diagnostic tests,
treatment process and prescribed drugs at the time of
discharge, and disease follow-up compared to the manual
completion of forms.

Moreover, electronic records are completed and accessed
in a shorter time in comparison to non-electronic records
(19,20).

Despite complete recorded information of patients
in modern medicine, they do not meet the vital needs
of the health information delivery system due to their
fundamental limitations and lack of a comprehensive and
uniform data set for different diseases (16).

Therefore, to tackle this problem, we aimed to design a
data set for adrenal insufficiency disease in this project.
For this purpose, adrenal insufficiency was classified into
seven types based on the available reliable resources. The
associated symptoms, diagnosis methods, treatment and
follow-up were put in separate parts.

The disease signs and symptoms were extracted based
on the recorded recommendations from guidelines of
different countries. Among the signs and symptoms
recorded in the initial form, many findings were discarded
based on the experts’ opinions. Since our target population
was experienced specialists familiar with the most common
and significant symptoms and considering proposing a
minimal and valuable data set, the uncommon findings
and some redundant data were deleted in the second
round of the Delphi technique.

Regarding laboratory findings, although some of the
laboratory diagnostic and differentiating tests are not
available in all laboratories in Iranian cities, according to
the Delphi recommendation and hope to become available
in the future, they did not exclude from the checklists.

In addition, secondary adrenal insufficiency occurs due
to dysfunction of the hypothalamic-pituitary-adrenal axis.
Subsequently, as a result of downregulation in cortisol
production, a reduction in plasma ACTH occurs. Hence,
in our designed data set registry for patients with adrenal
insufficiency, the minimal data of adrenal insufficiency
diagnosis based on the laboratory data such as laboratory
level of cortisol and ACTH, and diagnostic tests, including

the response of exogenous ACTH as well as the type of
disease were considered.

On the other hand, the measures of aldosterone
secreted from the adrenal cortex also change and destroy
in this condition. Furthermore, the plasma level of renin
increases and hypotension is doubled in the primary form
of the disease. Therefore, in the presented data form,
the minimal findings of adrenal insufficiency have been
considered.

Conclusion

In this present study, we designed a data set for the
registry of patients with adrenal insufficiency, including
administrative data; sign, symptom, medical and family
history data elements; para-clinic diagnostic data; and
treatment and follow-up data to improve patient care
treatment by providing comprehensive information. We
suggest designing and implementing such data sets for
other disorders to improve the quality of the health care
system.

Limitations of the study

Since the present study was the first attempt to design a
consistent data set for registry of patients with adrenal
insufficiency and needed to participate and collect expert
opinions, we encountered some limitations in access and
getting the opinions of all experts and spent much time
making repeated contacts with professors regarding their
feedback on the questionnaires. Eventually, considering
the valuable information provided by these checklists,
application and widespread use of the recommended
platform and implementation in HIS system needs health
system providers cooperation to increase health system
quality.
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