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Abstract

Reproductive health is vital for human and infertility is also one of the most important challenges in the reproductive system. Infertility
is one of the most common chronic health disorders, regardless of age. The Minimum Data Set (MDS) helps to manage infertility by
monitoring and evaluating infertility interventions based on collecting data.

The development of MDS is an essential objective in order to implement an infertility monitoring system for the creation of standardized
and effective data management through the provision of comprehensive and identical data elements for infertility.

This is a descriptive cross-sectional study conducted in 2017. The data has been collected from infertility clinics in the world, as well as
WHO, CDC, ASRM, and ESHRE reports.

In order to decide on data elements, the Delphi technique was used using a questionnaire that contained data elements which
were distributed among 12 experts including one reproductive endocrinology and infertility fellow, six obstetrician-gynecologists, two
reproductive biologists, two urologists and one community medicine specialist using the 5 point Likert scale. The questionnaire was
divided into two categories: managerial and clinical, each with 4 sections, and 60 and 940 data elements, respectively.

MDS is an essential tool for evaluating the infertility process. Using this tool will provide an opportunity to develop a set of quality care
criteria that can be used to ensure the quality of infertility care.

Keywords: Data elements, Infertility, Minimum data set, Monitoring System

Introduction countries [6]. Infertility has many side effects and is one
of the causes of instability in the lives of couples [3, 4].

One of the key issues is the global emphasis on public ~ Infertility or its treatment can cause mental stress, anxiety,
health policies and programs to increase the population ~ and depression [4]. Clinical depression in infertile women
and provide affordable, safe and well-planned and effective s similar to that of women with heart disease or cancer [3].
services for families [1]. According to statistics in 2010, 48.5 Therefore, in order to fully understand the effects
million couples were infertile in the world [2], and almost ~ of infertility and measure progress in reducing this
10% of the world’s population suffers from infertility [3].  problem and to cope with the growth management of
In a survey of married women conducted by the Centers  data and information, attention to the collection, analysis,
for Disease Control and Prevention (CDC) in 2015 in the  interpretation, and use of infertility data are of great
United States, 1.5 million women (6%) were infertile, and  importance [7]. Meanwhile, the most important step in

the number of women who have used infertility services so ~ managing information is to collect accurate and complete
far has reached 7.4 million [4,5]. data and Minimum Data Set (MDS) is one of the most

Infertility is one of the six maternal diseases/  effective tools for collecting emerging data which provide
consequences which has been neglected in developing ~ accurate access to health information and as a set of
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information elements in health information systems,
improves the use of high-quality data and it is very useful
for planning, developing, monitoring, managing, and
evaluating performances [4]. MDSs, by providing standard
data with the same definitions, provide national and
international comparisons [8] and as a basis for disease
information management, improves the quality of care and
disease control [9-12].

This is a descriptive cross-sectional study conducted
in 2017. Information resources, including related articles,
reports and forms related to infertility clinics and texts were
searched using the following keywords: minimum data set,
MDS, core data, infertility, infertility form, IVF registry, ART
registry, surveillance system, monitoring system in the
PubMed database, Scopus, Cochrane and WHO, CDC and
Google scholar websites from 1978 to 2017. Collected data,
according to the standards set of American National Standard
Institute (ANSI), previous articles and references book were
classified into managerial and clinical categories [17, 18,
24-26] and a questionnaire was created based on the 5-point
Likert scale with 5 answer categories: strongly agree = 5,
agree =4, noidea = 3, disagree = 2, strongly disagree = 1. At
the end of each part, an empty row titled “Other ltems” was
considered for the addition of important data elements by
experts. Content validity of the questionnaire was evaluated
by 12 relevant experts from the University of Medical
Sciences of Fasa, including one reproductive endocrinology
and infertility fellow, six obstetrician-gynecologists, two
reproductive biologists, two urologists and one community
medicine specialist. Experts were asked to express their
agreement with each of the elements based on the 5-point
Likert scale. The acceptance criterion for the data elements
in the final MDS was the level of agreement of the experts
with a level of agreement of over 75% (score of 3.75 up
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to 5). Eventually, the final data elements of the MDS were
obtained. The test-retest method was also used to ensure
the reliability of the questionnaire. Thus, within 10 days, the
experts were again asked to fill out the questionnaire for the
second time. Spearman’s rank correlation coefficient was
85% for the reliability of the questionnaire.

The purpose of this research is to develop the MDS
required for a national infertility monitoring system in order
to accelerate and facilitate the prevention, diagnosis, and
follow-up of infertility.

This study is a research project as a part of the
Maryam zahmatkeshan Ph.D. thesis approved by Tehran
University of Medical Sciences. Also, the ethics committee
of the university approved this study (IR.TUMS.SPH.
REC.1396.4142). Verbal informed consent was obtained
from all subjects before the study.

Statistical analysis
SPSS 16 software was used to analyze the data.

Results

Of the 12 experts, 75% were female, and 25% were
male. Table 1 shows the demographic information and
characteristics of the participating practitioners.

MDS was divided into two categories of managerial and
clinical, each with 4 sections. The total number of final data
elements in the managerial groups was 60 and 940 in the
clinical groups. Table 2 shows the accepted data elements
for managerial (section a) and clinical (section b) groups.

Examples of the managerial and clinical data elements
that were accepted as the final set (over 75%) are listed in
Tables 3 and 4.

Table 1: Demographic characteristics of participants in the decision using the Delphi technique.

Participants Number Gender Age group Education Academic field Experience (years)
Specialist of obstetrics and 7 Female: 7 30-35:3  Fellowship of  reproductive >5:2
gynecology Male: 0 35-40: 2 reproductive endocrinology
>4(0 :2 endocrinology  and infertility,
and infertility: 1 obstetrics and
Specialist; 6 gynecology
reproductive biologists 2 Female: 1 30-35:0 PhD:2 reproductive <5:0
Male: 1 35-40: 1 biology >5:2
>40 : 1
urologists 2 Female: 0 30-35:1  Specialist: 2 urology <5:0
Male: 2 35-40: 0 >5: 2
>40 : 1
community medicine 1 Female: 1 30-35:0  Specialist: 2 community <5:1
Male: 0 35-40: 1 medicine >5:0
>40: 0
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Table 2: Managerial and clinical data category for the Minimum Data Set for infertility

a) Managerial Data

Data Strongly Agree
sections (%)
Demographic Data 78.9
!nsuranc_e 833
information

Primary Care

Provider (PCP e
Signature items 80
Total =
b) Clinical Data

Data Strongly Agree
sections (%)
Menstrual history 814
Sexual Issues 84
Previous reviews 719
Previous treatment 81
Previous surgical 833
procedures

IVF /ICSl cycles /

or previous frozen 83.3
embryos transfer

Medical history 71.6
The h|§tory of 717
medicine

Social Issues 80.1
Family History 70.1
Pregnancy history 721
Causes of infertility 80.1
Andrology tests in 726
men

Immunological

examination in 67.9
women

Features of the 833
cycle

Interventional

measures and

methods: Ovules,

fertilization 814
and embryos,

protocols, and the

type of drugs used.

Agree

(%)
12.3

4.2

3.6
6.7

Agree

(%)
17
14.3
19.4
15.1

14.8
15.9

20.8
20.6

15.2
19.8
216
14.7

226

19

13.2

13.8
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No idea Disagree
(%) (%)
5.3 1.3
1.7 0.8
10.7 7.1
13.3 0
No idea Disagree
(%) (%)
1.6 0
1.7 0
8.2 0.3
3.9 0
1 0.5
0.8 0
7.2 0.4
7.8 0
4 0.7
9.8 0.2
6.3 0
5.1 0
4.9 0
11.9 1.2
3.1 0.3
3.5 1.2
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Strongly
Disagree (%)

0

Strongly
Disagree (%)

0

0
0
0

4.6

4.7

45
4.7

4.8
4.8
45
4.7

4.8

48

45
44

4.7

44

45

4.8

45

43

48

4.7

Average Final number of
rates

data elements

38

10

7

g
60

Average Final number of
rates

data elements
26
25
97
57

32

11

191
30

23

107

32

13

24

53

87



Data Strongly Agree  Agree No idea
sections (%) (%) (%)
Treatment results:

Pregnancy and 83 11.8 4.4
childbirth

Complications 80.6 15.7 3.7
Donor information 75.2 14.2 7

Total = = =
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Disagree Strongly  Average Final number of
(%) Disagree (%) rates  data elements
0.8 0 4.8 72

0 0 47 9
0.6 0 45 44

940

Table 3: Examples of managerial data elements for an MDS for the Infertility Monitoring System

Part
Demographic data

Data elements

Clinical trial identifier, clinic name, patient's name, date of birth (age), place of birth, contact information,

age at the start of the treatment, race, ethnicity, marital status, duration of marriage, other

Insurance information

Insurance company name, patient relationship to insured (self, spouse, child, other), original patient

insurance, insurer, address, insurance number, expiration date, other.

Primary Care Provider
(PCP)

Signature items

Clinical data elements were categorized into four parts:
Medical history: Causes of Infertility, Sexual history
(Menstrual history, Sexual history), Previous Examinations,

Previous Diseases, Treatments, Tests, Surgeries,
Medication, Social History, Family History, and Pregnancy
History.

Treatment plan: Cycle Characteristics of the
Treatment, Specifications of Eggs, Embryos/Blastocyst
Profile, Treatments (Medication Treatments, Techniques
Used in Treatment)

Treatment results:
Complications

Donor information.

Pregnancy and Childbirth,

Discussion

Infertility affects over 15% of couples in reproductive age,
and the prevalence of infertility in the world is increasing
[13]. An accurate assessment of the prevalence and
different etiologies of infertility is essential in order to plan
appropriate strategies for the prevention, treatment, and
management of health and socioeconomic outcomes [14].
Organizations need more comprehensive data collection
and data planning in order to plan and, access to new and
reliable information about the number of patients, diseases,
methods and new therapeutic outcomes [10]. MDS is a tool
with a variety of applications that can be implicated at the

Name, medical system number, specialty, address, phone number, e-mail.

Signature (Physician- Nursing- Reproductive Care Center- Patient), translator needed, date, other

individual level in planning care and measuring outcomes
and at the organizational level in quality management.
MDS will facilitate comparison of data at the regional,
national and international levels. The minimum data set
can be dramatically used in the management of evidence-
based healthcare [19].

In this study, based on the results obtained by using the
Delphi technique, the majority of relevant experts agreed
with the proposed model and it is considered suitable
for infertility centers. Therefore, the proposed model as
the final model of this research is recommended, and its
implementation is recommended to infertility centers.

Various studies point to the importance of MDS in
the development of information management system
in different areas such as burns [9], trauma [16],
biochemistry laboratories [17], antimicrobial resistance
management (18), speech therapy (10), cystic fibrosis [19],
C-section anesthesia [12], orthopedic injuries [20], organ
transplantation [11], diabetes mellitus [21], aging [22], and
echocardiography reporting system [23].

Identification of the minimum data set is the first step
to standardize and integrate the data used in the diagnosis
and can be useful in evaluating it [24]. MDS provides a
comprehensive summary of the critical functional areas
and the use of standardized definitions, and the response
categories provide a common language in deciding on
appropriate care plans and interventions that facilitate
the assessment of multimedia teams and care planning.
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Due to reliability, MDS data can be used through the
use of standardized information elements along with the
same definitions and the provision of effective infertile
management indicators for various purposes in addition
to improving care [25]. Determining and identifying the
minimum required data leads to better coordination in data
collection and retrieval using information systems and
allows us to identify and determine the required data [26].

Conclusions

Considering the adverse effects of infertility, designing and
implementing a comprehensive and appropriate infertility
data set model in centers can be an essential step in the
creation of infertility monitoring system for high-quality
and proper treatment, regular planning for controlling and
preventing infertility, allocating credit to infertility centers
and clinics and doing research. MDS helps infertility
management by providing continuous care of patients,
establishing a link between care providers and analyzing the
effectiveness of patient care and the community of infertile
patients. Through the use of MDS organized as designated
forms, patient identification indicators, efficiency indicators
of the care process and the quality of the services provided
as well as outcome indicators, fertility management was
improved. In addition, it will be possible to develop policies,
prevent and control infertility and, consequently, improve
the quality of care and save costs.

It is clear that an important issue in preventing
infertility is having access to credible and powerful
information systems such as an infertility monitoring
system. Although some countries develop and implement
infertility management systems, data cannot be compared
correctly due to differences in data and lack of international
standards. Therefore, the provision of such standards
will lead to the development of these systems in other
countries.
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