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BRIEF REPORT

While studies have shown that specialists 
contribute considerable time to primary 
care issues,2 PCPs report delivering 88% of 
the primary care received by their patients.3 
For PCPs to provide general care alongside 
specialists, they need to have a basic under-
standing of the various conditions and dis-
eases. The American Board of Pediatrics 
requires maintenance of certification, 
which includes continuing medical educa-
tion credits for PCPs to stay up to date on 
current literature and practice guidelines. 
For patients with common conditions, 
PCPs can access and apply their knowledge 
and skills on a frequent basis so that they 
can maintain their competence in caring 
for those patients. However, this becomes 
more challenging for rare diseases, espe-
cially in fields that are rapidly changing. 

One definition of a rare disease based 
on the Orphan Drug Act of 1993 is any 

disease or condition that affects less than 200,000 people in the 
United States.4 Most pediatric neuromuscular diseases—diseases 
that affect the peripheral nerve, neuromuscular junction, muscle, 
or associated connective tissue—fall into this definition. While 
these diseases are rare, there are over 100 different types—all with 
unique pathology and treatment considerations. For example, the 
incidence of Duchenne muscular dystrophy is 1.51 to 2.05 per 
10,000 boys and spinal muscular atrophy is 1 in 12,000 people.5,6 
Given this, our hypothesis is that pediatricians likely care for very 
few, if any, patients with neuromuscular diseases. 

 The purpose of this study is to evaluate the distribution of 
patients with neuromuscular diseases among a subset of pedia-
tricians in Southeastern Wisconsin to assess the prevalence of 
patients with neuromuscular diseases per provider. 

ABSTRACT
Background: Primary care providers (PCPs) provide general care to patients, including those 
who are followed by specialists. In the field of rare diseases, there is growing research that the 
primary care needs of these patients are unique to their individual disease state. The purpose 
of this study is to determine the prevalence of patients with pediatric neuromuscular diseases 
among a subset of pediatric practices in Southeastern Wisconsin.

Methods: A retrospective review of all patients with neuromuscular diseases seen at Children’s 
Hospital of Wisconsin (CW) was conducted from January 1, 2016 through September 30, 2018. All 
patients who were seen by Children’s Medical Group (CMG) providers were included, with a divi-
sion of patients by provider. 

Results:  Eight hundred eleven (811) unique pediatric neuromuscular patients were identified; 188 
patients were included in the study cohort. The median number of patients per provider was 2.5, 
mean number of patients was 2.68, and mode number of patients was 1.74; 51% of pediatricians 
within CMG did not care for a pediatric neuromuscular patient.

Discussion: The prevalence of patients with neuromuscular diseases followed by an individual 
CMG provider is low, with over half of the CMG providers not caring for any patients with neuro-
muscular diseases. Given the specific primary care knowledge needed to care for these patients, 
this suggests the need for a novel method of help support these providers. 
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BACKGROUND
The role of primary care providers (PCP) is to “provide defini-
tive care to the undifferentiated patient at the point of first con-
tact” and to refer to specialists for conditions that are beyond a 
PCP’s scope of practice.1 However, many PCPs continue to take 
“responsibility for providing the patient’s comprehensive care.”1 



VOLUME 120 • NO 1 67

Table. Prevalence of Pediatric Neuromuscular (NM) Patients in a Pediatrician’s 
Practice
	 n (%)
Number of neuromuscular patients	 811
Number of pediatricians	 144
Number of pediatricians with a NM patient in their practice	 70 (49%)
Number of pediatricians without a NM patient in their practice	 74 (51%)
Maximum number of NM patients in a pediatrician’s practice	 7
Median number of NM patients in a pediatrician’s practice	 2.5
Mean number of NM patients in a pediatrician’s practice	 2.68
Mode number of NM patients in a pediatrician’s practice	 1

METHODS
Using the Insight Data Search Portal, a data query collected the 
name and primary care provider of all unique patients seen in 
the Pediatric Neuromuscular Clinic at Children’s Wisconsin-
Milwaukee campus from January 1, 2016 through September 
30, 2018. The patients were selected if they were seen in the 
“CHW Neuromuscular” “Department” of the EPIC electronic 
health record (Epic Systems Corporation). This method of data 
inquiry captured all patients with neuromuscular diseases seen at 
this site while excluding those from the remote clinic in Neenah, 
Wisconsin. Only patients with completed visits were included; 
those who were scheduled but never seen in the clinic were 
excluded. All patient appointments in the symptom-specific 
“Hypotonia Clinic” within the Pediatric Neuromuscular Clinic 
were then excluded, as patients seen in that clinic are often diag-
nosed with non-neuromuscular diseases. 

The number of patient visits and unique patients was collected 
in aggregate and by year or partial year for 2018. Each patient’s 
PCP was identified, but patients were only included in the data 
analysis if their pediatricians were within the Children’s Medical 
Group (CMG), where individual provider information was easily 
accessible. This data were analyzed using descriptive statistics. 

RESULTS
A total of 1,790 patient encounters occurred within the time 
frame of this study for 811 unique patients. Of these, 188 patients 
had an identified pediatrician within the CMG. These patients 
were seen by 70 different pediatricians in 22 different practice 
locations (Table). The median number of patients per provider 
was 2.5, mean number of patients was 2.68, and mode number of 
patients was 1. Of the 144 pediatricians who comprised CMG, 74 
(51.3%) did not have a pediatric neuromuscular patient in their 
patient panel. The highest number of patients seen by an indi-
vidual pediatrician was 7.

DISCUSSION
This study demonstrates that the prevalence of patients with neu-
romuscular diseases followed by an individual pediatrician is low, 
with most pediatricians having no identified patients under their 
care. Those who did typically cared for only 1 patient. This sug-
gests there is not a clustering of patients to certain providers. 

These results confirm that for pediatric neuromuscular dis-
eases, pediatricians do not have a high frequency of exposure and 
experience. And with a field rapidly changing with new diagnostic 
tests, new treatments, and ongoing clinical trials, a pediatrician 
cannot be expected to be maintain up-to-date knowledge of the 
changing recommendations. For example, with Duchenne’s mus-
cular dystrophy, the disease-specific standard growth curves pub-
lished in 2013 are rapidly becoming outdated due to changing 
treatment algorithms and, thus, no longer accurately reflect the 
disease-specific percentiles of weights and lengths.7

There is literature indicating that better coordinated care can 
improve outcomes, such as emergency hospital admissions,8 there-
fore, maintaining an up-to-date understanding of these diseases 
is important. Given limited specialists able to education pediatri-
cians, and using results from this study, we addressed this need 
by developing a neuromuscular pediatrician who specializes in the 
general pediatric aspects of care for patients with neuromuscular 
diseases. The neuromuscular pediatrician role is similar to that of 
a complex care specialist: to act as a resource and answer questions 
from community providers, provide care for issues between the 
scopes of practice of PCPs and specialists, and to help manage 
general pediatric issues during routine multidisciplinary clinic vis-
its.9 Additionally, the neuromuscular pediatrician can assist with 
care during hospitalizations and help to coordinate transitions of 
care after discharge. 

This study is limited due to the data collection method. Patients 
who are not seen at CW-Milwaukee campus were excluded from 
this study, although the excluded number is small. Analysis also 
was limited to pediatricians within CMG, which does not include 
all PCPs in Southeastern Wisconsin. Of note, a benefit of our 
methodology, compared to using ICD-10 or ICD-9 codes, is that 
the data was not affected by potential errors in diagnostic coding. 
As well, we were able to automatically exclude any patient who 
was not seen by the neuromuscular practice but was seen for other 
reasons in the institution.

CONCLUSION
In Southeastern Wisconsin, the prevalence of patients with neuro-
muscular diseases for individual pediatricians within the Children’s 
Medical Group is low. Resources need to be developed to better 
support PCPs and general care for patients with neuromuscular 
diseases. Developing a neuromuscular pediatrician role was the 
model that our neuromuscular program implemented. Next steps 
are to evaluate the efficacy and utilization of this role by patients 
and their PCPs. 

Funding/Support: Dr Harmelink reports grant research support from 
CureSMA and an unrestricted grant from Sarepta Pharmaceuticals to develop 



WMJ  •  APRIL 202168

a training program for pediatricians on neuromuscular disease. He also re-
ceives clinic infrastructure grants from the Muscular Dystrophy Association 
and Parent Project Muscular Dystrophy.

Financial Disclosures: Dr Harmelink is a compensated member of the advi-
sory boards for Sarepta Therapeutics, Biogen Inc, PTC Inc, and Avexis Inc, a 
consultant for Biogen Inc and Emerging Therapeutic Solutions, Inc.

REFERENCES
1. American Academy of Family Practice. Primary care. Accessed July 22, 2020. https://
www.aafp.org/about/policies/all/primary-care.html
2. Aiken LH, Lewis CE, Craig J, Mendenhall RC, Blendon RJ, Rogers DE. The 
contribution of specialists to the delivery of primary care. N Engl J Med. 
1979;300(24):1363-1370. doi:10.1056/NEJM197906143002404
3. Stoddard JJ, Brotherton SE, Tang SF. General pediatricians, pediatric subspecialists, 
and pediatric primary care. Arch Pediatr Adolesc Med. 1998;152(8):768-773. doi:10.1001/
archpedi.152.8.768

4. Orphan Drug Act of 1983, Pub L No. 97-414, Stat 316.20 (1983).
5. Romitti PA, Zhu Y, Puzhankara S, et al; MD STARnet. Prevalence of Duchenne and 
Becker muscular dystrophies in the United States. Pediatrics. 2015;135(3):513-521. 
doi:10.1542/peds.2014-2044
6. Verhaart IEC, Robertson A, Wilson IJ, et al. Prevalence, incidence and carrier 
frequency of 5q-linked spinal muscular atrophy - a literature review. Orphanet J Rare 
Dis. 2017;12(1):124. doi:10.1186/s13023-017-0671-8
7. West NA, Yang ML, Weitzenkamp DA, et al. Patterns of growth in ambulatory males 
with Duchenne muscular dystrophy. J Pediatr. 2013;163(6):1759-1763.e1. doi:10.1016/j.
jpeds.2013.08.004
8. Scalco RS, Quinlivan RM, Nastasi L, Jaffer F, Hanna MG. Improving specialised care 
for neuromuscular patients reduces the frequency of preventable emergency hospital 
admissions. Neuromuscul Disord. 2020;30(2):173-179. doi:10.1016/j.nmd.2019.11.013
9. Pordes E, Gordon J, Sanders LM, Cohen E. Models of care delivery for children with 
medical complexity. Pediatrics. 2018;141(Suppl 3):S212-S223. doi:10.1542/peds.2017-
1284F



WMJ (ISSN 1098-1861) is published through a collaboration between The Medical 
College of Wisconsin and The University of Wisconsin School of Medicine and Public 
Health. The mission of WMJ is to provide an opportunity to publish original research, 
case reports, review articles, and essays about current medical and public health 
issues.  

© 2021 Board of Regents of the University of Wisconsin System and The Medical 
College of Wisconsin, Inc.

Visit www.wmjonline.org to learn more.


