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ABSTRACT 
Congenital hypothyroidism (CH) is a prevalent endocrine disorder that can 
lead to intellectual disability, psychomotor dysfunction, and impaired 
growth if not treated promptly. Early diagnosis and consistent monitoring 
are critical, especially during the first three years of life.   We developed 
a PowerBI dashboard integrated with the electronic medical record (EMR) 
to track thyroid-stimulating hormone (TSH) levels, clinic visits, and upcoming 
appointments for patients aged 3 months to 3 years. It enables real-time 
identification of patients not meeting clinical targets, facilitating timely 
interventions. Prior to dashboard implementation, 75% of patients 
achieved two or more normal TSH values annually. One year post-
implementation, this figure rose to 91%, and further refinements increased 
it to 93% the following year. The dashboard also improved clinic efficiency 
by streamlining communication and reducing manual data tracking. This 
quality improvement (QI) initiative shows the effectiveness of EMR-
integrated dashboards in improving clinical outcomes and operational 
efficiency. The model is scalable and adaptable for other chronic pediatric 
conditions requiring regular follow-up and laboratory monitoring. Our 
findings support broader adoption of similar PowerBI dashboards in 
Endocrinology and other specialties focused on chronic disease 
management.  
Keywords: Congenital Hypothyroidism, Pediatric Endocrinology, Quality 
Improvement, Electronic Dashboard, TSH Monitoring, EMR Integration  
 
Highlights  

• Electronic dashboard implementation significantly improved clinical 
outcomes for pediatric patients with congenital hypothyroidism (CH) at 
Phoenix Children’s Hospital.  

• TSH monitoring compliance increased from 75% to 93% over two 
years following dashboard deployment.  

• The dashboard enabled real-time tracking of lab results, 
appointments, and patient demographics, streamlining care 
coordination.  

• Quality improvement methodology using Plan-Do-Study-Act (PDSA) 
cycles facilitated iterative enhancements to the dashboard and clinical 
workflow.  

• The project demonstrates a scalable model for other institutions to 
improve care for chronic pediatric conditions requiring frequent 
follow-up and lab monitoring.  
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Introduction 
Congenital Hypothyroidism is a disorder leading to 
reduced levels of thyroid hormone (TH) at birth, which can 
lead to intellectual disability, psychomotor dysfunction, 
and impaired growth without treatment.1 CH affects 
approximately 1:2,000 to 1:4,000 live births a year.2 In 
the United States, the incidence rate of CH has 
significantly increased over the last few decades, which 
can be attributed to an increase in detection via newborn 
screening.3 A higher incidence has also been reported in 
Asian and Hispanic newborns. Possible reasons for these 
findings include environmental and genetic differences 
among populations.4  
 
Primarily, CH occurs due to abnormal embryonic thyroid 
growth or a lack of TH production at the thyroid level. 
However, CH can also transpire due to a lack of 
regulation from the hypothalamus or pituitary gland.1,5 
Individuals can present with persistent CH or may 
experience a temporary deficiency of TH, known as 
transient CH. Causes of transient CH include premature 
delivery, iodine deficiency or exposure, maternal 
thyrotropin receptor blocking antibodies, maternal intake 
of anti-thyroid drugs, or other genetic factors.6  
 
The Newborn Screen (NBS) is a powerful tool used in the 
first 1 to 5 days of life to screen for various congenital 
disorders, including CH. This test is collected via heel stick 
and transferred as a dried blood spot on state-approved 
filter paper card specimens.1,7 In Arizona, the blood 
sample is tested via immunoassay for TSH.8 However, 
other test strategies can include free thyroxine (T4) or a 
combination of both tests.7,9  If an abnormal NBS is 
obtained, a confirmatory serum test is then collected 
measuring TSH and FT4 to assess treatment 
requirements.1,7 
 
Deficiency of TH leads to a decline of neurocognitive 
development, which is most important in the first 3 years 
of life.1 This intellectual disability can be prevented or 
minimized with timely management and treatment with 
levothyroxine (L-T4), beginning at 10-15 mcg/kg 
daily.1,7,9 It is recommended treatment begins 
immediately upon positive screening while diagnostic 
tests are performed, and ideally no later than 2 weeks 
of age.9,13,14 L-T4 treatment aims to maintain serum FT4 
in the mid to upper half and serum TSH in the mid to lower 
half of the pediatric reference ranges.13 Currently, L-T4 

tablets are the most common treatment and the treatment 
available in most countries.15 The appropriate dosage of 
tablets can be crushed into powder and mixed with 
breastmilk, non-soy formula, or water for infants. The 
American Academy of Pediatrics (AAP) recommends 
serum TSH and FT4 measured 1 to 2 weeks after initiating 
L-T4 treatment and every 2 weeks until serum TSH level 
is normal. Then, monitoring may transition to every 1 to 2 
months during the first 6 months of life and every 2 to 3 
months in the second 6 months. Finally, serum levels should 
be collected every 3 to 4 months between the ages of 1 
to 3 years, then every 6 to 12 months until growth is 
complete.1 
 
We recently demonstrated the use of electronic PowerBI 
dashboards in managing patients with type 1 diabetes 
mellitus (T1DM), including integration of data with the 
EMR, and ongoing collaboration with the information 
technology (IT) team.  In that study, we showed increased 
patient compliance and glycemic control while 
decreasing hospital admissions.16 Given this success, we 
attempted to apply similar principles to our CH 
population. Previously, we had created and managed 
static data reports to contact patients with CH falling 
short of treatment goals.  
 

Materials and Methods 
DASHBOARD DEVELOPMENT AND DESCRIPTION 
The dashboard, built on Microsoft PowerBI software, 
monitors TSH laboratory results, appointment scheduling, 
and patient demographics, pulling this information 
directly from the EMR.  An overview of the main 
components is depicted in Figure 1. Specifically, target 
TSH values and the number of appointments within the 
year are tracked and recorded, and simple calculations, 
such as percentages of patients achieving target, are 
reported. It contains a patient list tab and a TSH results 
tab. On the patient list tab, we can monitor the date of 
service (DOS), next appointment date, number of days 
since the patient’s last visit, number of visits for the year, 
number of normal TSH values, and the date of lab 
collection. We currently monitor patients on the 
dashboard from 3 months to 3 years. Our electronic 
medical records (EMR) system continuously integrates lab 
values and upcoming appointments with our dashboard 
to create live data reports. Our EMR system also allows 
us to text patients and send appointment reminders. 
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FIGURE 1:  

 
 
INTERVENTION 
With the use of our dashboard, we were able to begin 
implementing interventions specific to the CH population 
immediately. On the homepage of the dashboard 
interface, we identified the number of patients with CH 
between the ages of 3 months to 3 years and the number 
of patients reaching two visits within the calendar year. 
Furthermore, we assessed the number of patients with at 
least two normal TSH values and those with less than two 
normal TSH values. We could quickly and accurately 
identify patients falling short of our management goals 
and subsequently contact families to get labs, schedule 
appointments, discuss lab results, and adjust medication 
when needed.  
 

Results 
We saw 111 patients with CH meeting the age criteria 
described above in 2023. Before the development and 
implementation of our dashboard, 75% of patients had 
two or more normal TSH values within the calendar year. 
After the implementation of our dashboard in 2022, the 
percentage of patients reaching our goal increased to 
91%. After further revisions to the dashboard and our 
process, we increased to 93% in 2023.  
 

Discussion 
We implemented use of the PowerBI dashboard, with 
data integration with our EMR, for CH patients below the 
age of 3 years. Our primary outcome was the 
percentage of patients seen at least twice yearly, with 
two or more normal TSH values in the calendar year. 
Secondary efforts, not as closely monitored, included 
scheduling patients needing follow-up appointments, and 
ensuring appropriate labs were ordered. Monthly 
meetings were held to review our processes and outcomes 

and changes to the dashboard, and these meetings 
involved Endocrine physicians and nursing, together with 
our IT team. Our approach was carried out as plan-do-
study-act (PDSA) cycles.  
  
The dashboard allowed for a better understanding of our 
clinic demographics and needs. It also served as a 
powerful tool for patient monitoring and intervention. We 
significantly increased the percentage of patients with 
two or more visits, plus two or more normal TSH values,  
just one year after dashboard implementation. 
 
Our CH QI project has shown that by organizing patient 
data into a streamlined EMR-integrated dashboard, we 
were able to create meaningful improvements in clinic 
efficiency and patient care.  
 
Overall, this patient population is likely to have better 
developmental and growth outcomes as a result of this 
work, as inadequate control of thyroid conditions in the 
newborn period can compromise development and 
growth.  
 
Given the successes of both our T1DM dashboard and 
now CH dashboard, we have additionally begun to 
develop and implement dashboards for the monitoring of 
patients with adrenal insufficiency, type 2 diabetes 
mellitus, and for children with conditions that adversely 
affect bone health.  
 
PowerBI Data dashboards, integrated with the EMR, are 
a user-friendly tool that can be implemented at other 
institutions to similarly improve clinic efficiency and care 
for patients with CH and any chronic condition requiring 
laboratory monitoring and frequent follow-up.  
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