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Review Article: 
Information Registry System on Congenital Hypothyroidism: 
A Systematic Review

Background: Congenital hypothyroidism is the most common congenital disorder of the 
endocrine system, leading to preventable mental retardation. 

Objectives: We aimed to evaluate the current status of congenital hypothyroidism information 
registry systems.

Methods: In this systematic review 290 papers identified. A total of 254 articles were screened, 
of which 17 qualified articles were selected through the databases of Scopus, science direct 
ProQuest, PubMed, as well as the search engine Google scholar (no restriction on date of 
publication) up to 2020, were searched. Inclusion criteria were the Articles with the English 
language that examining information registry systems on congenital hypothyroidism. Articles 
whose full texts were not accessible, case reports, and letters to the editor had to be excluded. 

Results: This study showed that the primary goal of nearly half (50%) of the information registry 
systems for congenital hypothyroidism is to evaluate the efficiency and effectiveness of the 
screening program. Other information registry systems for congenital hypothyroidism have 
examined the epidemiology of the disease in 4 studies (23.6%), monitoring iodine deficiency 
in 3 studies (18%), surveillance disease in 1 study (6%), and describing the clinical and familial 
features of the patient in 1 study (6%).

Conclusions: Few studies have been done on developing information registry systems, and most 
studies have focused on the use of information systems in this field. Further comprehensive 
reviews are recommended to investigate the infrastructure of the commission national registry 
and world network to record information units on congenital hypothyroidism.
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1. Context

hyroid hormones play a vital role in develop-
ing the brain, nervous system, and most body 
organs. Undetected congenital hypothyroid-
ism is the leading cause of mental retardation 
around the world [1]. Using clinical signs for 
the diagnosis of the disease is rarely possible 

[2]. A definite diagnosis is possible only with a screening 
program and measurement of T4 and TSH in the baby’s 
blood sample [3]. Then in case of timely treatment, the 
side effects of the disease can be prevented [4]. The 
prevalence of congenital hypothyroidism is approxi-
mately 1 per 2000-3000 live births [5]. Also, the preva-
lence of congenital anomalies, such as cardiac anoma-
lies, in these patients is almost several times higher than 
in healthy infants [6]. In recent years, the incidence of 
congenital hypothyroidism disease is twice the original 
number. This increase is due to various factors such as 
population changes, infant survival preterm, and more 
comprehensive diagnostic criteria (with the possibility 
of finding intermediate cases of congenital hypothyroid-
ism) [1]. The American Academy of Pediatrics emphasiz-
es the need to follow up, provide care, and measure T4 
and TSH periodically (from once per two weeks at the 
time of diagnosis to once per six months until comple-
tion of growth) [7]. 

According to the above results, health managers 
should pay more attention to solve the problems. These 
problems can be solved by providing the most effective 
solutions. One of the solutions is the use of the disease 
information registry system. It serves as the best solu-
tion for organizing and recording information correctly 
in disease control and follow-up. However, because of 
the chronic nature of this disease and its continuous 
monitoring, accurate and timely data recording, togeth-
er with the use of information registry systems, plays an 
essential role in improving the quality of screening pro-
grams (diagnosis and treatment) of patients promptly.

Moreover, the use of disease information registry 
systems as an essential tool for disease surveillance 
has also expanded in developed countries. The disease 
registry provides standardized and organized methods 
of systematically collecting clinical data based on pre-
defined objectives [8]. In the end, using the disease 
information registry system is inevitable due to the ac-
cessibility, accuracy, and reliability of the information, 
its low cost, and ease of use for physicians, managers, 
and health care providers [9]. The natural history of the 
disease, disease etiology, epidemiology, disease bound-
aries, location of treatment, regional or national varia-

tions in treatment can be described by using the registry 
data, and the results also help improve the safety, qual-
ity, and value of patient care [10].

Disease information registry systems are a rich source 
of information for health decision-making and policy-
making. The development of the registry and the use of 
the data stored in its database significantly impact iden-
tifying potential risk factors, disease-associated anoma-
lies, diagnostic methods, and standardize screening 
methods. Moreover, it helps in selecting the best treat-
ment, as well as performing epidemiological studies. 
Also, it is essential in disease surveillance. Lastly, it estab-
lishes a framework for randomized clinical trials [11-14].

2. Objective

Several studies have focused on the creation or use 
of data from congenital hypothyroidism registry infor-
mation systems. Still, no review articles have ever been 
published to investigate the goals and application of con-
genital hypothyroidism information registry systems. We 
aimed to review the current status of congenital hypo-
thyroidism information registry systems in the world.

Search strategy 

In this study, the databases of Scopus, ScienceDirect, 
ProQuest, PubMed, and Google Scholar search engine 
(no restriction on date of publication) were searched. A 
manual search was also conducted to ensure the com-
prehensiveness of the study. There was no time limit for 
searching to retrieve all relevant research. Therefore, 
all published articles up to 2019 were reviewed. The 
keywords of “registries”, “surveillance”, “information 
system”, “registry system”, “congenital hypothyroidism” 
were used to access the articles.

Criteria for eligibility

The inclusion criteria of articles in this structured re-
view were the original articles published in English, fo-
cused on the information registry system of congenital 
hypothyroidism. The exclusion criteria included thesis, 
book chapters, letters to the editor, reports, review ar-
ticles, and lack of access to full-text of related articles.

Study selection

Initially, based on the search strategy and keywords, a 
list of all the things contained in the databases was pre-
pared. The titles of the obtained articles were reviewed 
by two researchers, leading to excluding the duplicates. 

T
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The titles and abstracts of the remaining items were 
then carefully studied, and the unrelated articles were 
removed (Figure 1). Finally, the analysis and evaluation 
of the full text of possible related articles were done, 
and these reviews prompted the selection of relevant 
materials. All the steps of extraction and examination 
of resources were performed by two researchers and 
independent of each other to prevent biases. EndNote 
(X9) software was employed for resource management.

Quality assessment

The quality of the articles was evaluated by two experts 
independently. In cases of disagreement between the 
two researchers, the article was reviewed by a third party.

Data extraction 

After extracting the full text of the articles, two authors 
used the data extraction form to extract relevant data 
from the included studies independently. To enhance 
the validity and reliability of the information, the data 
extraction process was repeated (not divided amongst 
the two authors). Discrepancies amongst authors were 
solved through discussion and reaching a consensus. 
The extracted data from each study were general infor-
mation and particular category (Figure 1).

Data synthesis and analysis 

Evaluating and analyzing the articles was done based 
on the specified categories. The summary of the results 
and the classification of the items are shown in (Table 1). 
The reviewed items were categorized into five groups 
based on goals. These five groups include articles aimed 
at evaluating the effectiveness and efficiency of screen-
ing programs, epidemiological research, iodine deficien-
cy monitoring, disease surveillance, and the description 
of clinical features of the disease.

3. Results 

Description of included studies

We present the first systematic review on congeni-
tal hypothyroidism information registry systems in the 
world. In this review, 290 relevant articles were iden-
tified through an electronic database search. After re-
viewing the full text of the articles, a total of 17 articles 
met the inclusion criteria.

However, after extracting the full text of the articles, 
evaluating and analyzing the articles was done based on 
the specified categories (Figure 2). The summary of the 

results and the classification of the items are presented 
in Table 1. The reviewed items were categorized based 
on goals into five groups. These five groups include arti-
cles aimed at evaluating the effectiveness and efficiency 
of screening programs, epidemiological research, iodine 
deficiency monitoring, disease surveillance, and the de-
scription of clinical features of the disease.

Distribution of articles based on the main objectives of 
the information registry system

Evaluate the Effectiveness and Efficiency of the 
Screening Program Admitting the patient to the screen-
ing program is the initial step in diagnosing and identi-
fying congenital hypothyroidism. The disease must be 
diagnosed and treated promptly to prevent its further 
complications. Hence, the ongoing evaluation of the 
efficiency and effectiveness, and quality improvement 
of the screening program was inevitable. Among the 
included studies, eight articles were associated with 
the objectives of the screening program. Olivier et al. 
examined the Italian information registry system of 
congenital hypothyroidism. The Ministry of Health has 
established this system at the national level to monitor 
the efficiency of the screening program.

All centers for screening, diagnosis, and follow-up, 
as components of an integrated approach, contribute 
to the national registry for congenital hypothyroidism. 
Active and continuous collaboration between screen-
ing and follow-up centers with the information registry 
system standardizes the screening methods and con-
siderable improvement in the initiation and treatment 
of patients [14]. By developing the disease information 
registry system, Shahmoradi et al. collected and record-
ed the screening program, treatment, and follow-up of 
congenital hypothyroidism to evaluate the efficiency 
and effectiveness of the screening program in Iran. The 
study results showed that by identifying the problems of 
the screening program, this system has a positive effect 
on improving the quality of the program and improving 
the accuracy and correctness of the input information 
[15]. By creating a comprehensive database on all Scot-
tish infants (with high TSH), M-Ray et al. assessed the 
effectiveness of the screening program. Data such as 
(positive time notification, the start of treatment, late 
detected or undiagnosed cases, and the uncertain sta-
tus of children with possible definitive diagnosis) were 
collected and then analyzed. Determining the average 
time (collection of samples, laboratory response, and 
starting treatment) and helping reduce possible delays 
are the study results [16].
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The information registry system has many advantages, 
such as managing congenital hypothyroidism screen-
ing programs. Nano et al. conducted a study to identify 
the benefits of the National Congenital Hypothyroidism 
Information Registry System in Romania. The results of 
their study indicate the possibility of loading and statisti-
cal analysis of infant TSH results by connecting the com-
puter system to laboratory equipment. Other advantag-
es of the information registry system include screening 
coverage at the national level (national, gynecology, and 
obstetrics hospitals and regional) and the step-by-step 
monitoring of the federal screening program. Also, oth-
er results of this study were accurate determination of 

disease progression, epidemiological research, and io-
dine deficiency monitoring in the country [17]. National 
Guidelines recommend a screening threshold (TSH level 
of 10 µg/L) in the UK screening program. To this end, 
Rachel Knowles et al., in a one-year prospective follow-
up, estimated the performance of the congenital hypo-
thyroidism screening program on different thresholds. 
This study aims to calculate and compare the national 
standards to achieve a possible positive test threshold 
result (6 and 8 µg/L). The study results assessed the per-
formance of the screening program thoroughly. Still, the 
use of new thresholds compared to the limits recom-
mended by guidelines has higher sensitivity, accuracy, 

1 
 

 
 
 
 

 
 
 

Figure 1: Classification of reviewed articles 
 
 
 
 
 
 
 
 

Classificati
on  

General information Special category 

Region Country Author year Main 
goal 

Method of 
Analysis & 

analysis 
Tool  

Result  
Researc

h  
Type 

Type 
Source of 
informati

on 

Type of 
study 

Number 
of 

samples 

Figure 2. Classification of reviewed articles

2 
 

 

 
 

Record identified through database 
searching) PubMed ProQuest, 

science direct, Scopus((n=283) 

Additional records identified  
Through other sources 

(n= 7) 

Record screened based titles 
(n=254) 

Record excluded(n=104): 
no relevant to study 
not research study 

 
 

Record excluded 
(n=80) no relevant to key 

question 

Full-text articles excluded  
Not reporting a registry 

• No 
Congenital 

hypothyroidism 
specific 
 (n=53) 

Record screened based on abstract 
(n=150)  

 
 

Full-text articles’ assessed for 
eligibility (n=70) 

Studied included in  
synthesis (n=17) 

Record after duplicates removed 
(n=254) 

 

ide
nt

ifi
ca

tio
n 

sc
re

en
in

g 
el

ig
ib

ili
ty

 
in

clu
de

d 

Figure 1. Flowchart illustration search results
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and reporting value. They suggested that the current 
limit required further evaluation and research to ex-
plore the consequences of transient congenital hypo-
thyroidism concerning the screening policy [18].

The importance of information systems in facilitating 
management and improving the quality of health care 
is significant. For this purpose, Taheri et al. in Isfahan 
Province (Iran) have developed web-based software 
that is effective in improving the quality of screening 
programs, providing services, better performance, ef-
fectiveness, and cost reduction. The goal of this soft-
ware was to improve trends in congenital hypothyroid-
ism screening and neonatal phenyl ketone urea with 
the help of electronic resources. Another study result 
was reducing human errors, improving the quality of 
services provided to patients, and increasing the accu-
racy and competency of input information [19]. Jona-
than et al. conducted a descriptive retrospective study 
to analyze and describe the flow of information in the 
screening program and determining the general trend 
for achieving the golden age of treatment in Albert, Can-
ada. Complete information on the various stages of the 
screening program was collected and analyzed in a data-
base designed for this purpose. Evaluations indicate the 
need for work to improve quality and reduce potential 
delays and keep the program efficient [20]. Hetarichi et 
al. evaluated the congenital hypothyroidism screening 
program regarding coverage, effectiveness, diagnosis, 
and management of cases in southern Sri Lanka. For this 
purpose, the data of the screening program database 
were analyzed from January 2011 to December 2012, 
and the researchers proposed a system of direct com-
munication between the screening program and the 
family unit to improve the tracking time and facilitate 
the sharing of information [21].

Epidemiological research

 It is possible to perform epidemiological studies to 
determine the prevalence, incidence, and disease risk 
using the data collected from the disease information 
recording systems. These four reviews show the study 
of related articles on the epidemiological logistics of 
congenital hypothyroidism. These systems focus on col-
lecting demographic information, geographic area, and 
risk factors for the disease. Korinzuk et al. tried to use 
a population-based information system to examine the 
epidemiological screening program for congenital hy-
pothyroidism in Australia. In this study, by comparing 
the prevalence rate in two 10-year periods, the course 
of the disease was determined over time. The study 
results include the prevalence of congenital anomalies 

and the determination of disease risk factors. They con-
cluded that by linking the population-based information 
system with the screening program database, valuable 
information about disease epidemiology, screening pro-
gram evaluation, and disease knowledge promotion 
could be obtained [22].

The prevalence of congenital anomalies in neona-
tal hypothyroidism in infants is higher than in healthy 
infants. For this purpose, Robert et al. studied the link 
between the two necessary population information 
recording systems (congenital anomaly information 
recording system and screening program database) in 
Atlanta, USA. They determined the epidemiology of 
the disease and the pattern of associated anomalies. 
The study results identified 97 infants with congenital 
hypothyroidism and congenital anomalies in these in-
fants. The researchers concluded that the epidemiologi-
cal pattern of congenital hypothyroidism is very similar 
to congenital disabilities [23]. In a retrospective study, 
Elnazi et al. employed data from the Central Hospital’s 
Neonatal Registry Office in the Saudi city of Arar and de-
termined the prevalence of congenital hypothyroidism 
among girls and boys in general. Analysis of screening 
data showed that the prevalence in this state is similar 
to that reported in other Saudi provinces [24]. Cama Ta-
mara et al. conducted a retrospective study at Morgan 
Hospital in New York City using existing databases from 
2007 to 2011. The primary purpose of this study was 
to investigate the genetic epidemiology of congenital 
thyroid disease (thyroid disorders). The study has iden-
tified different types of thyroid disorders and compare 
the prevalence for 5 years in Morgan Hospital with New 
York City [25]. 

Disease surveillance

Monitoring of the disease is essential to ensure con-
tinued treatment, quality control, and disease manage-
ment. Only one study monitored the condition, hence, 
making it to be the only available publication. Elbrook et 
al. developed an application called Hypo Doc to record 
the longitudinal documentation of patients with con-
genital hypothyroidism in Germany. The ultimate objec-
tive of this study was to analyze the usefulness of the 
software in the follow-up medical care and treatment of 
patients in the endocrine centers. The results indicated 
the benefit of using the software to assess quality con-
trol and cumulative research tools from the database. 
However, in this study, more emphasis is placed on data 
quality and the long-term display of output parameters. 
Another result of this study is the number of calls and 
determination of the number of possible positive and 
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Table 1. Characteristics of included studies

Region

#

Country

Author(s)

Year of Publica-
tion

M
ain Goal

Research Type

Type

Sources of
Inform

ation

Type of Study 
and Tim

e

N
um

ber of 
Sam

ples

M
ethod of 

Analysis and 
Analysis Tools

Results and Find-
ings

Europe

1 Italy

O
livieri [14]

2009

M
onitoring new

born screening 
for congenital hypothyroidism

 
(CH), surveillance, epidem

iol-
ogy research, m

onitoring iodine 
deficiency, research

Prospective

National

Screening program
, diagnosis, 

and follow
-up data

Registry base study (1987)

Total infants w
ith CH in Italy

Statistical analysis

Epidem
iological studies, sound 

know
ledge of the disease, 

identification of risk factors for 
the disease, disease surveil-

lance, im
proving and upgrading 

screening program
s

2

Germ
any

Ellerbroke [26]

2015

Analyze the long-term
 

follow
-up of a patient w

ith 
CH and com

pare treatm
ent 

w
ith guidelines,
surveillance

Retrospective

Regional

Forty-five pediatric endo-
crine centers in Germ

any 
and one

center in Austria

Registry base study 
2000–2014

Anonym
ized data of 1 080 
patients

Statistically analyzed.
perform

ed by using
SAS Version 9.4

Access to screening results 
w

ith an average of 7.3 days. 
Test confirm

ation 8.4 days 
and the start of treatm

ent 
11 days. The average TSH 
is 180.0 m

IU/L, and the 
results w

ere com
pared w

ith 
national guidelines

3

Rom
ania

Nanu [17]

2019

New
borns m

onitoring 
screening for CH, surveil-

lance, epidem
iology 

research

Prospective

National

M
aternity

hospitals, screening labo-
ratories,

endocrinology netw
ork of

treating physicians

Registry base (2011-18) 
study

Infant diagnosis w
ith CH

Statistical analysis

The confirm
ed prevalence 

of CH 1/3576 - 1/4746 and 
the average birth result of 
the INSM

C test is 19 days.

4

France

Castan et al. [28]

2001

Describe the clinical char-
acteristics of these fam

ilial
cases and to com

pare 
them

 w
ith sporadic cases

Retrospective

National

Neonates screened for CH 
and the questionnaire

Registry base study 2010

A total of 2472 CH patients 

Poisson distribution and 
statistical analysis

Fam
ily clustering of the 

disease indicates the role 
of genetic factors.

5

The UK

Know
les [18]

2018

M
onitoring new

borns 
screening for CH, epi-
dem

iology research, 
surveillance

Prospective

National

Sixteen UK new
born 

screening laboratories

Prospective surveil-
lance from

 June 2011 
to June 2012

A total of 629 new
-

borns

Statistical analyses 
w

ere perform
ed by 

using Stata Se13

The prevalence of con-
genital hypothyroid-
ism

 is 5.3 per 10000 
live births. Using the 
native TSH threshold, 
sensitivity, accuracy, 
and predictability are 

positive results of 
96.76%

, 99.97%
, and 

66.88%
, respectively.

6

Scotland

Ray [16]

1997

Evaluate the effi
ciency of

the screening program
 for con-

genital
hypothyroidism

 in Scotland

Prospective

National

All Scotti
sh infants w

ith high
TSH w

as detected on Guthrie 
screening.

Com
prehensive

Database 1979–93

Presum
ptive positive screening

Descriptive statistics

A total of 344 positive sam
ples w

ere 
categorized. The prevalence of the 
disease is 1 in 4400 live births. The 
average treatm

ent start is betw
een 

11 to 15 days.
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Region

#

Country

Author(s)

Year of Publica-
tion

M
ain Goal

Research Type

Type

Sources of
Inform

ation

Type of Study 
and Tim

e

N
um

ber of 
Sam

ples

M
ethod of 

Analysis and 
Analysis Tools

Results and Find-
ings

Asia

7

Turkey

Çaylan [29]

2016

Analyze neonatal 
TSH levels to predict 

the current status 
of iodine nutrition 

in Turkey

Retrospective

National

New
borns w

ere 
registered in the 

National New
born 

Screening Program

Database study in 
2014

O
riginal specim

ens 
obtained w

ere 
550927

Statistical analyses 
w

ere perform
ed by 

using SPSS, Excel

The national preva-
lence of elevated 
TSH is 7.2%

 and%
. 

Seasonal changes 
are essential, and 
the prevalence of 

the disease is higher 
in w

inter

8

Srilanka

Hetti
arachchi [21]

2014

Evaluating the
CH screening program

 in the southern 
region of Sri Lanka in term

s of cover-
age, the effectiveness of detecting 

and m
anaging the cases.

Retrospective

Regional

New
borns registry in Central hospital.

Retrospective study (Registry base) 
from

 January 2011 to Decem
ber

2012

18989 screened new
borns

Statistical analyses

The prevalence of transient con-
genital hypothyroidism

 is 1: 1682. The 
false-positive rate am

ong screened 
infants is less than 0.70%

. The M
ean 

(SD) age of serum
 approval is 23.8 [8].

9

Thailand

Charoensiriw
atana [30]

2008

Assessm
ent of Iodine Deficiency

M
onitoring (TSH) w

ith the use of a 
Geographic

Inform
ation System

 technique, the 
degree of severity of iodine deficiency

Retrospective

National

New
born Screening System

 Database

Geographic
Inform

ation System
 technique 2003-

2006

543121 639583 and 766392

-

The results show
 that all states of 

Thailand suffer from
 som

e degree of 
iodine deficiency from

 m
ild to severe, 

increasing year by year.

10

Saudi

Alenazi [24]

2017

Assess the preva-
lence of

CH am
ong children 

born in Arar City

Retrospective

Hospital

New
born screening 

system

Registry base 
study2019

n=654

Descriptive statistics

The prevalence 
of hypothyroid-

ism
 am

ong infants 
betw

een 2008 and 
2014 w

as 3.1%
 for 

boys and 2.1 per 
10000 births, and 
the overall preva-
lence w

as 2.6 per 
10000.

11

Iran

Shahm
oradi [15]

2019

M
onitoring new

born 
screening for CH, sur-
veillance, epidem

iol-
ogy research,

Prospective

Regional

New
born

Screening
Program

data

Registry base study 
2019

Infant diagnosis w
ith 

CH, 2019

-

Disease inform
ation 

registry system
 is 

effective in record-
ing and storing 

inform
ation, disease 

surveillance, epide-
m

iological research, 
and standardization 

screening

12

Iran

Taheri [19]

2017

M
onitoring and m

anaging 
new

born screening for 
CH, w

eb-based softw
are 

w
as designed.

Not determ
ined

Regional

Screening program
, 

Pediatricians offi
ce

W
eb-based softw

are w
as 

designed, 2017

Infant screening program
 

in Isfahan Province, 2017

-

M
onitoring and track-

ing of sam
ples, online 

approval, daily schedule 
creation, receiving, and 

analysis results
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Region

#

Country

Author(s)

Year of Publica-
tion

M
ain Goal

Research Type

Type

Sources of
Inform

ation

Type of Study 
and Tim

e

N
um

ber of 
Sam

ples

M
ethod of 

Analysis and 
Analysis Tools

Results and Find-
ings

Australia

13

Australia

Kurinczuk [22]

2002

describe the
epidem

iology, including 
trends over tim

e

Retrospective

Regional

Population-based regis-
ters and databases w

ere 
used to identify cases 
of congenital hypothy-

roidism

Registry base study 
1981–1998

(n = 126), a random
 

sam
ple of controls (n = 

1260)

Poisson regression
Using

the Stata 6.0 program

The prevalence of CH 
is 1.74 in every 10000 
births alive. The preva-

lence of the disease 
w

as com
pared betw

een 
1981-1987 and 1988-
1998, and CH children 

w
ere significantly 

exposed to congenital 
anom

alies.

North Am
erica

14

Alberta, Canada

Daw
rant [20]

2011

Analyze and describe the inform
at-

ics of the new
born screening 

program
.

Retrospective

Eparchy

Cases w
ere identified from

 the 
New

born M
etabolic Screening 

database, physician offi
ces

Database study 2008-14

The data of 47 babies w
ho tested 

positive for hypothyroidism
 w

ere 
analyzed.

Statistical analysis w
as done using 

M
icrosoft Excel and SPSS 14.0

Softw
are.

It provides stability and is effec-
tive in collecting, analyzing, and 

reporting screening results to the 
prim

ary care physician w
ith an 

average of 8 days; the next step is 
from

 birth to 11 days of treatm
ent.

15

Am
erica (Atlanta)

Roberts [23]

1997

By linking data
from

 tw
o population-based registries, w

e
describe the epidem

iology of CH and associated
defects in Atlanta from

 1979 to 1992.

Retrospective

Eparchy

The M
etropolitan Atlanta Congenital Defects 

new
born and screening records program

Registry base study, 1979-1992

A total of 97 infants identified

Statistical analysis, Poisson
distributions (one-sided)

and observed to expected ratio (O
/E) analysis

Ninety-seven infants w
ere diagnosed w

ith CH 
through screening program

 and M
ACDP pro-

gram
. The prevalence am

ong w
hites is higher. 

A com
parison of prevalence betw

een m
ale and 

fem
ale infants w

as perform
ed.

16

Am
erica (m

ilitary infants)

Cranston [27]

2010

This study w
as designed to com
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hypothyroidism
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ong infants born 

to US m
ilitary fam

ilies in
countries of varied iodine nutrition 

status

Retrospective

Departm
ent of defense

Birth and infant
health registry

Registry base and Cohort 
study2000-04

A total of 1482 cases ofCH

Logistic regression com
puter analyses 

w
ere perform

ed using SAS version9.1

Hypothyroidism
 does not change 

m
uch w

ith relocation. Hypothyroid-
ism

 is associated w
ith the birth of 

prem
ature infants.

17

New
 York (Am

erica)

Cam
eo [25]

2013

To study the frequency of 
congenital hypothyroidism

 (CH)/
thyroid disorders at a m

ajor, 
urban m

edical
center

Not determ
ined

Hospital

M
organ Stanley Children’s Hospi-

tal’s internal New
born Screen log

Retrospective review
 of a preex-

isting database 2007 to 2011

(n = 126)

All statistical analyses
w

ere perform
ed using SAS 

softw
are

The 5-year prevalence of CH at 
M

organ Hospital is significantly 
higher than in New

 York City.
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false negative cases, which are in line with national 
guidelines at the end [26].

Iodine deficiency monitoring

Most babies with a diagnosis of congenital hypothy-
roidism suffer from some degree of iodine deficiency. 
Blood TSH levels are directly related to iodine deficien-
cy. By analyzing the data collected in the monitoring 
system, it is possible to screen iodine deficiency at dif-
ferent geographical scales—three of the studies aimed 
at monitoring iodine deficiency. Kaylan et al. conducted 
an analysis based on data collected from the National 
Disease Screening Database to monitor iodine deficien-
cy in Turkey. TSH levels above 5 mIU/L were processed 
and classified according to the geographical area, birth 
season, and sampling time. The study results indicate 
mild degrees of iodine deficiency in Turkey. Researchers 
suggest a more comprehensive analysis and evaluation 
of the vulnerable population.

 Using GIS software and based on data from the 
screening program database, Bacharonsuantina et al. 
conducted a cross-sectional study in 2003-2006 and the 
World Health Organization guidelines to assess iodine 
deficiency in different states of Thailand. The results in-
dicate iodine deficiency from mild to advanced levels in 
different country states, which is increasing every year. 
The study results show the program’s positive effects in 
identifying states with severe iodine deficiency and the 
significant contribution of this software to policymak-
ers in the country’s health sector regarding the plan to 
eradicate iodine deficiency [20]. Marcus et al. conduct-
ed a cohort study based on data from the Department 
of Defense’s Neonatal Information recording system to 
monitor iodine deficiency in the study countries with 
different iodine nutrition statuses. The results of this 
study showed that hypothyroidism has little to do with 
geographical location. Other findings include identifying 
risk factors such as the sex of the baby, the race of the 
parents, and the mother’s age [27].

Description of clinical features

One study described patients’ clinical and familial char-
acteristics and compared them with diffuse cases. Castent 
et al. compared the 19-year-old data from a screening 
program collected at the Congenital Thyroid Dysfunction 
Information System in France. In this study, in addition to 
the available data, a questionnaire was sent to physicians 
to complete the information. The study results strongly 
emphasize that atherosclerosis and the ectopic gland are 
genetic. They found that the genetic factors influencing 

thyroid formation were also associated with developing 
other organs in the body [28]. 

4. Discussion 

Different countries have different systems for storing 
and sharing data at the national level. Congenital hypo-
thyroidism is a tool for collecting, storing, processing, 
sharing disease information and knowledge [14, 17, 31]. 
These results are almost consistent with the primary 
purpose of creating the disease information registra-
tion system, expressed in various studies [32, 33]. The 
present study aims at examining the current state of the 
information system concerning congenital hypothyroid 
in the world. Since there is no structured review study, 
this research is the first step to strengthen our knowl-
edge and understanding of the congenital hypothyroid-
ism information registry system. It is necessary to have 
clear objectives for determining the framework and 
processes of data collection to ensure that the output 
of the information recording system answers important 
questions [34]. The study results showed that the goal of 
most thyroid congenital malformations is to evaluate the 
efficiency and effectiveness of the screening program.

Other goals of information recording systems include 
epidemiological research, iodine deficiency monitoring, 
disease monitoring, and description of the clinical fea-
tures of the disease [18, 23, 26, 28, 29]. However, other 
results from this study suggest that some congenital 
hypothyroidism registries cover more than one goal. 
For example, the Italian birth control system is besides 
evaluating the effectiveness of screening programs, has 
other objectives, such as disease monitoring, epidemi-
ology research, identification, and disease risk factors. 

Screening programs are one of the greatest achieve-
ments of preventive medicine and an essential public 
health plan. With the correct implementation of this 
program, it is possible to diagnose and treat the disease 
and thus prevent its complications [25, 35, 36]. Given 
the importance of this disease at the national level, con-
tinuous assessment of the efficiency and effectiveness of 
the iodine screening program is essential in the program 
[18, 28]. An examination of the articles showed that the 
average time (sampling, response, diagnosis, treatment 
initiation, etc.), cost reduction, program quality, and pro-
gram compliance with national guidelines are essential 
factors in evaluating the efficiency and effectiveness of 
screening programs. Data related to these factors should 
be continuously collected, analyzed, and finally report-
ed. So it is best to use a disease information registration 
system for this purpose [19, 20].
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The study results show better management of screen-
ing programs, improvement of program quality, reduc-
tion of costs, reduction of delays, standardization of 
screening methods, compliance of the program with 
guidelines, and in some cases, the need for change in 
the recommended thresholds using the disease infor-
mation registration system [32, 33].

In a systematic review, Dolk et al. reported that infor-
mation recording systems provide a good source for 
research and various studies [37]. This study empha-
sizes the epidemiological research in the disease: the 
incidence and prevalence of the disease, the course of 
the disease over time, the risk of the disease, and the 
prevalence of associated anomalies.

In line with the current study, Dolk et al. [37] deter-
mined the epidemiology of congenital anomalies in Eu-
rope using data obtained from the network of basic pop-
ulation information recording systems. In another similar 
study, Dastgerdi et al. developed a system for recording 
the information of congenital anomalies in western Iran 
to determine the epidemiology of congenital disabilities 
and plan to prevent these anomalies [38]. Also, the study 
result showed that by communicating and matching the 
data of the screening program database, the system pro-
vides the population information of the primary congeni-
tal anomalies, valuable information about the prevalence 
of the disease and congenital disabilities that screening 
program data alone cannot provide [23].

The World Health Organization (WHO) emphasizes the 
role of clinical guidelines in helping improve the qual-
ity and sustainability of care. There is a significant im-
provement in the quality of diagnosis, treatment, and 
follow-up of patients with congenital hypothyroidism. 
The development is due to the invention of the Hypo 
Dock software, the use of clinical guidelines, and com-
pliance with the German information system for con-
genital hypothyroidism. Regarding the monitoring of 
Rachel Knowles et al.’s disease, it was concluded that 
studies aimed at monitoring the condition could lead to 
a change in screening threshold from its current level 
and a change in screening policy to increase the detec-
tion of intermediate cases of the disease.

According to the guidelines, different levels of TSH are 
an indicator of iodine deficiency. In the current study, 
iodine deficiency monitoring was performed using in-
formation from the database of the information registry 
systems in three studies [27, 29].

The study results indicate using a disease information 
registration system to monitor iodine deficiency at the 
regional or national level. Iodine deficiency monitoring 
using data from registration systems has many positive 
effects on health policymakers’ awareness and efforts 
to eradicate this problem.

Study Limitations

Despite significant advances in the development of 
congenital hypothyroidism registries, there are limita-
tions in this area:

1. Developing a system for recording congenital hypo-
thyroidism is a new field of research in many countries. 

2. Significant heterogeneity in goals or overlapping of 
several goals makes it difficult to compare the informa-
tion registry systems at the international level and can-
not consider a specific category for them.

3. The minimum standard data set for congenital hy-
pothyroidism has not been determined internationally.

4. It is impossible to share information between data 
collection systems (for example, interoperability).

5. There is no data on operating costs and profit costs 
of the information registry systems, despite studies on 
the value of the screening program.

5. Conclusions

The study results showed that not much research had 
been conducted in creating a system for recording the 
information on congenital hypothyroidism, and most 
studies have used information systems in this field. They 
determine the incidence and prevalence of the disease, 
its epidemiology, surveillance, condition, research, etiol-
ogy, etc. Future proposals could include examining the 
infrastructure for establishing a national system for reg-
istering congenital hypothyroidism in Iran and establish-
ing a global network to coordinate and compare globally.
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