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CASE REPORT

Rare Association of Autoimmune Limbic Encephalitis  
and Stiff Person Syndrome
ABDELMONIEM MOUSTAFA, MD; MOHD AMER ALSAMMAN, MD; DENISE FERNANDES, MD

ABSTRACT 
Antibodies to Glutamic Acid Decarboxylase (GAD) have 
been implicated in the pathogenesis of both autoimmune 
Limbic Encephalitis (LE) and Stiff Person Syndrome (SPS). 
However, their association is quite rare. We present a case 
of a 48-year-old Caucasian female who presented with 
symptoms of recurrent severe headaches, behavioral and 
cognitive dysfunction, and an episode of seizure. She was 
found to have high titers of anti-GAD65 antibodies in 
both cerebrospinal fluid and serum. She was diagnosed 
with LE and SPS, and was started on immunosuppressive 
therapy with steroids and intravenous immunoglobulins 
(IVIG). The patient responded well to treatment with  
improvement in her symptoms. 

KEYWORDS:  Stiff person syndrome, SPS,  
Limbic encephalitis, LE, GAD 65   

INTRODUCTION

Stiff-person syndrome (SPS) is a rare neurological disor-
der, characterized by progressive muscle rigidity, stiffness, 
and painful muscle spasms.1,2 It predominantly affects the 
trunk and proximal extremity muscles, 
leading to difficulty with ambulation and 
recurrent falls.3 The likely pathogenesis of 
SPS is autoimmune, and most patients are 
found to have antibodies to glutamic acid 
decarboxylase (GAD).4,5 GAD antibodies 
are also associated with other neurologi-
cal conditions, such as cerebellar ataxia, 
epilepsy, palatal tremor, and autoimmune 
limbic encephalitis (LE).6 Autoimmune LE 
is increasingly being identified as an under-
lying cause in individuals presenting with 
neurocognitive and psychiatric symptoms. 
Although antibodies to GAD are implicated 
in the pathogenesis of both SPS and auto-
immune LE their association is quite rare. 
Here we present a rare case of concurrent 
LE and SPS, which was successfully treated 
with immunosuppressive therapy.

CASE DESCRIPTION 
A 48-year-old right-handed woman presented to the hospital 
after having an episode of generalized tonic-clonic seizure. 
She had been complaining of recurrent severe headaches, 
along with episodes of confusion, agitation, and hallucina-
tions for the past two weeks. She also complained of stiffness 
and rigidity involving neck and back muscles, with muscle 
spasms, and difficulty ambulating with frequent falls. She 
did not have any known history of seizure disorder. 

Physical exam demonstrated a heart rate of 76 beats per 
minute, blood pressure of 133/79, respiratory rate of 15 
breaths per minute, and oxygen saturation of 99% on room 
air. The patient was alert but confused, and only oriented 
to person. Neurological examination showed grossly intact 
cranial nerves; motor evaluation demonstrated generalized 
rigidity, and muscle strength was 5/5 in all four limbs. Deep 
tendon reflexes were normal, Babinski reflexes were nega-
tive bilaterally, and her sensory evaluation was unremark-
able. However, an evaluation of her gait was not performed. 
Laboratory evaluation was unremarkable, including a nor-
mal complete blood count, basic metabolic profile, liver 
function test, uric acid level, thyroid stimulating hormone, 
and hemoglobin A1c. Magnetic resonance imaging (MRI) of 
the brain showed signal hyperintensity involving the left 

Figure 1. Magnetic resonance imaging of brain showing hyperintensity involving left  

temporal lobe on FLAIR sequence (A) with evidence of diffusion restriction on DWI (B).
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temporal lobe on FLAIR sequences, with evidence of diffu-
sion restriction on diffusion-weighted imaging (Figure 1). 
Electroencephalography (EEG) showed increased epilepto-
genicity in the left frontotemporal lobe. Lumbar puncture 
(LP) and cerebrospinal fluid (CSF) analysis showed a white 
cell count of 5 cells/mm3 with 24% lymphocytes and 2% 
segmented neutrophils, protein of 42 mg/dL, and glucose of 
67 mg/dL. Gram stain and cultures for bacteria, fungus, and 
mycobacteria were negative; PCR for HSV 1 and 2, HHV-6,  
West-Nile virus and JC virus were negative. Antibodies in 
the paraneoplastic panel (ANNA 1&2, AGNA 1, PCA 1&2, 
CRMP – 5, P/Q and N type calcium channel, anti-AChR, 
anti-amphiphysin) were also negative. However, the auto-
immune evaluation of CSF demonstrated elevated anti-
GAD65 antibodies, with titers of 148 IU/mL, and normal 
or undetectable titers for other autoantibodies, such as 
anti-NMDAR, anti-VGKC complex, anti-LGI, anti-Caspr 2, 
and anti-GABABR. In additions to CSF, serum anti-GAD65 
antibodies were checked and were found to be elevated as 
well. Electromyography (EMG) showed continuous motor 
unit activity in agonist and antagonist muscles. Given 
the patient’s clinical presentation and resulting investi-
gational workup, a diagnosis of autoimmune LE and SPS  
was considered. 

The patient was given one dose of intravenous methyl-
prednisolone 1000 mg and was started on an IVIG infusion 
of 60 gm once daily for five days. Levetiracetam 1000mg 
two times per day and diazepam 5mg four times per day 
orally were also initiated, and the patient showed signifi-
cant improvement in cognitive and behavioral symptoms. 
No further seizure activity was reported, and there was 
improvement in her muscle stiffness. The patient was tran-
sitioned to oral prednisone 60mg daily maintenance dose 
and discharged to an acute care rehabilitation facility.

DISCUSSION 

SPS is a rare neurological disorder, with an increased inci-
dence in females over males (ratio of 2:1). It commonly 
occurs in the third to sixth decades of life.1,7 SPS is clini-
cally characterized by muscle stiffness and rigidity, predom-
inantly affecting the axial and proximal limb muscles.1,2 
Stiffness and rigidity cause difficulty with posturing, gait 
imbalance, muscles spasms, leading to frequent falls.2,3  
Muscle spasms are often precipitated by external stimuli 
(tactile or auditory) and emotional stress.3 SPS is a progres-
sive disease, with muscle stiffness and rigidity becoming 
more fixed with time, and spasms becoming more frequent, 
leading to functional impairment and progressive disability.1 
Psychiatric disorders, such as depression, generalized anxi-
ety disorder, panic attacks, and phobias, are also commonly 
associated with SPS.8,9 

Autoantibodies to GAD have been implicated in patho-
genesis of SPS, and these antibodies are found in high titers 

in both serum and CSF of these patients.5 GAD is a crucial  
enzyme involved in synthesis of gamma aminobutyric 
acid (GABA), the principal inhibitory neurotransmitter in 
the central nervous system. The enzyme GAD is present 
in two isoforms, namely GAD65 and GAD67.10 GAD65 is 
a membrane-bound enzyme found in GABAergic neurons 
in the CNS, and pancreatic beta cells in the gastrointes-
tinal tract. GAD67 is a soluble form and is found only in 
the CNS. Anti-GAD65 antibodies are present in the serum 
and CSF of 80% and 75% of SPS patients, respectively.2,11,12  
Anti-GAD67 antibodies are found in 50% of patients with 
SPS, but in much lower titers when compared to anti-
GAD65.12 These antibodies are present in one percent of the 
normal population and five percent of patients with other 
neurological disorders, such as cerebellar ataxia, epilepsy, 
palatal tremor, and autoimmune limbic encephalitis (LE).6,13 
Diagnosis of SPS is made on clinical findings with support-
ive evidence from serology and EMG. Demonstration of 
continuous, involuntary simultaneous firing of motor units 
on EMG is characteristic of SPS in agonist and antagonistic 
muscles.2 Immunosuppressive/immunomodulation therapy 
with steroids, rituximab, IVIG, and plasmapheresis has been 
utilized in the treatment of SPS.14 Medications that increase 
GABA activity, such as diazepam and baclofen, also help to  
alleviate symptoms.14 

The hallmark of autoimmune LE is the rapid development 
of confusion, cognitive dysfunction, behavioral symptoms, 
and seizures.15,16 Furthermore, the subacute development 
of short-term memory deficits is a well-recognized char-
acteristic of this disorder.15 LE was initially described as 
paraneoplastic, and was found in association with certain 
malignancies, such as lung cancer and testicular tumors. 

Onconeural (intracellular) antibodies, such as anti-Hu and  
anti-Ma, are elevated in paraneoplastic LE, whereas anti-
bodies against neuronal cell surface (extracellular) proteins, 
such as LGI 1, Caspr 2, NMDAR, AMPAR, GABABR and 
glycine receptor, are commonly associated with autoim-
mune LE.16,17 GAD is distinct to these as it is an intracellu-
lar antigen but not an onconeural antigen, and yet has also 
been associated with the pathogenesis of autoimmune LE.18  
CSF analysis typically shows lymphocytic pleocytosis in 
60–80% of LE patients, with approximately 50% of patients 
having oligoclonal bands and an elevated IgG index.16 Imag-
ing with MRI or positron emission topography (PET) scan 
classically shows hyperintense signals in bilateral medial 
temporal lobes, but unilateral abnormalities or normal scans 
can also be found in LE patients.15 It is important to exclude 
infections and metabolic etiologies that can present with a 
similar clinical picture before establishing the diagnosis of 
autoimmune LE. Treatment of autoimmune LE is by immu-
nosuppression, with pulsed steroids, followed by high dose 
oral prednisone and IVIG, with or without plasmapheresis.19 

Although cases of both SPS and autoimmune LE are 
described in literature, their association is very rare. Both 
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these disorders have been described in association with 
GAD antibodies, but the exact mechanism of how these 
antibodies interact with neural antigens is not fully known. 
It has been hypothesized that these antibodies interfere with 
synthesis of GABA in the CNS, leading to its reduced levels. 
This relative deficiency of GABA can lead to malfunction 
of major inhibitory pathways.3,5 Therefore, it is important 
to highlight the role of anti-GAD antibodies as a marker for 
these neurological disorders, rather than the actual cause of 
dysfunction. Lastly, Sharma et al in 2016 described a case of 
SPS with autoimmune LE in a patient with type 1 diabetes  
mellitus (DM) associated with anti-GAD65 antibodies.20 Our 
patient did not carry a diagnosis of DM at the time of her 
presentation. To our knowledge this is the second reported 
case of a of SPS with concurrent autoimmune LE. 
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Subacromial Balloon Spacers for Massive Irreparable Rotator Cuff Tears
ALAYNA K. VAUGHAN, MD; MOHAMAD Y. FARES, MD; JASPAL SINGH, MD; JOSEPH A. ABBOUD, MD 

ABSTRACT 
Massive irreparable rotator cuff tears are difficult to treat. 
Several different treatment options have been explored 
in the orthopedic realm. A 69-year-old male with a mas-
sive irreparable rotator cuff tear was originally treated 
with a subacromial balloon spacer around five years pri-
or to presentation. The patient started having increasing 
shoulder discomfort. Treatment options were discussed 
following review of MRI results and the patient decid-
ed to move forward with a second balloon spacer. The 
patient underwent his revision procedure and noted sig-
nificant improvement in his pain and function on fol-
low-up. Revision subacromial balloon spacers constitute 
an effective surgical treatment option that may slow the 
progression of rotator cuff arthropathy and relieve pain 
and dysfunction in the setting of massive irreparable  
rotator cuff tears. 

KEYWORDS:  rotator cuff; balloon; interpositional balloon; 
balloon arthroplasty  

INTRODUCTION

Massive irreparable rotator cuff tears pose a challenge to 
shoulder surgeons.1 This category of rotator cuff tears can be 
treated in many ways.1 Management options include living 
with the symptoms, physical therapy, corticosteroid injec-
tions, or undergoing surgical intervention that may include 
debridement with tuberoplasty, partial rotator cuff repair, 
utilization of an allograft to attempt tendon reconstruction, 
superior capsular reconstruction, tendon transfer, or reverse 
total shoulder arthroplasty.1,2 Each of these options entails a 
specific set of strengths and limitations, and may have vari-
able outcomes depending on the patient and their symptom-
atology.1,2 Additionally, when patients choose  nonoperative 
management, they run the risk of developing worsening 
rotator cuff tear arthropathy over time.1,2 As such, substantial 
research efforts have been put towards the treatment of mas-
sive irreparable rotator cuff tears. There is likely a subset of 
patients who would benefit from a less invasive treatment 
that can help mitigate symptoms and improve function 
without having to resort to shoulder replacement or more 
involved reconstructive procedures. The subacromial bal-
loon spacer emerged around a decade ago, and has shown  

potential for a specific subset of patients with massive  
irreparable rotator cuff tears.3,4 

The subacromial balloon is a bioabsorbable device that 
helps patients with massive irreparable rotator cuff tears by 
increasing the acromiohumeral distance, in theory eliminat-
ing the contact of the humeral head with the acromion seen 
in rotator cuff deficient patients, thus alleviating pain.5 It 
also helps alter the biomechanics of the shoulder joint, and 
redistributes the tension of adjacent musculature in a way 
that compensates for the deficient rotator cuff.5,6 As a result,  
the subacromial balloon has been reported to decrease pain 
and improve function in certain patients.6 

Adhering to the strict indications of the device are neces-
sary for achieving optimal results, and these include an intact 
subscapularis and teres minor muscles, an intact deltoid, the 
ability to achieve 90 degrees of active forward elevation, and 
minimal to moderate glenohumeral osteoarthritis.5,6 In these 
patients, the balloon has shown generally positive results 
in the literature, and has been considered a surgical proce-
dure that is easy to perform, minimally invasive, and cost 
effective when compared to other surgical alternatives.5-7 

As with other novel surgical procedures, research regard-
ing the balloon remains vital in order to accurately describe 
the benefits and the utility of this treatment option. In par-
ticular, it is important to evaluate the safety and efficacy 
of the balloon in the long-term, and to assess the changes 
conducted on the glenohumeral architecture following its 
placement. There has been controversy regarding the lon-
gevity of the benefits of the subacromial balloon spacer fol-
lowing its implantation, with some surgeons sharing the 
belief that the benefits disappear with its disintegration in 
the glenohumeral joint.8,9 Accordingly, it is important to 
report and describe cases that adequately present the ther-
apeutic effects of the balloon in the long-term, well beyond 
its resorption in the shoulder joint. In this report, we present 
the case of a 69-year-old male who underwent a subacromial 
balloon spacer procedure, and opted for a second revision 
subacromial balloon spacer procedure in the same shoulder 
5 years later. To our knowledge, this is the first reported case 
of revision subacromial balloon placement, and by present-
ing it, we aim to comment on the lasting effects and safety 
of the subacromial balloon spacer, and help describe post-
operative prognosis and rehabilitation, based on a holistic 
review of literature.

 10 

 14 

 EN 

10J U L Y  2 0 2 3   R H O D E  I S L A N D  M E D I C A L  J O U R N A L   R I M J  A R C H I V E S  |  J U L Y  I S S U E  W E B P A G E  |  R I M S

http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2023-07.asp
https://www.rimedicalsociety.org


CASE REPORT

CASE PRESENTATION

The patient is a 69-year-old male 
who presented to the office with 
increasing discomfort and dimin-
ished function in the right shoulder. 
His symptoms were consistent with 
rotator cuff disease, and began as 
pain with reaching, lifting, and over-
head movement over the preceding 
month as well as notably diminished 
range of motion. The patient had a 
past medical history significant for 
heart disease, chronic obstructive pulmonary disease, and 
prior right sided subacromial balloon spacer procedure per-
formed five years prior to his presentation. He was very sat-
isfied with the procedure, evident by the improvement seen 
in his previous patient-reported outcome scores (Table 1). 

On his new presentation, the patient reported new pain 
and poor function in his shoulder, which he attributed to 
overexertion and strenuous activity over the last several 
months. His physical exam showed active forward elevation 
up to 125 degrees, active abduction to 80 degrees, and exter-
nal rotation to 10 degrees, with some discomfort. Patient 
had full passive range of motion, but was inhibited by pain 
and weakness. The patient had an American Shoulder and 
Elbow Surgeons (ASES) score of 60.87 and a Visual Analogue 
pain score of 4 on his visit.

Radiographic imaging taken during the first visit showed 
minimal changes (Figure 1) to prior X-rays from approx-
imately 5 years prior (Figure 2). On anteroposterior (AP) 
view, there was mild glenohumeral arthritis with mini-
mal joint space narrowing (Hamada Grade 2) and slight 
proximal humeral migration. Acromiohumeral distance 
was measured to be 5 mm, having been 7 mm prior to his 
first procedure. Mild AC joint and glenohumeral arthritis 
were noted as well. Subsequent non-contrast MRI of the 
right shoulder was performed, which showed massive full 
thickness tears of the supraspinatus and infraspinatus ten-
dons with retraction to the level of the glenohumeral joint  
(Figure 3). The supraspinatus and infraspinatus tendons were 
found to be severely atrophied (Grade 4 Goutallier classifi-
cation) , whereas the teres minor and subscapularis tendons 
were found to be preserved (Figure 3). There was no evidence 
of the previously implanted subacromial balloon device. 
These findings were consistent with his past MRI findings 
prior to his first balloon procedure, which also showed a 
high riding humeral head, tearing in his supraspinatus and 
infraspinatus, and mild AC and glenohumeral joint arthri-
tis. Of note, there was minimal rotator cuff arthropathy pro-
gression, which is not typically seen 5 years after a massive 
irreparable rotator cuff tear diagnosis.10,11

After discussing potential treatment options and patient 
goals, the patient decided to have an arthroscopic revision 
subacromial balloon spacer procedure given the success he 

Pre-Operative
First procedure

Post-Operative 
(1 year) 
First Procedure

Pre-Operative
Second 
Procedure

Post-Operative 
(4 months)
Second 
Procedure

Post-Operative 
(1 year)
Second 
Procedure

Functional 
Outcome 
Scores

ASES: 26.62
VAS: 8
SANE: 13.39%
SST: 41.67

ASES: 100 
VAS: 0
SANE: 100
SST: 91.67

ASES: 60.87
VAS: 4.16

ASES: 78.00
VAS: 1

ASES: 95
VAS: 1

Table 1. Patient reported functional outcomes prior to and after the first and second subacromial 

balloon placement procedures. 

(ASES: American Shoulder and Elbow Surgeons’ score; VAS: Visual Analogue Scale; SANE: Single Assessment 
Numeric Evaluation; SST: Simple Shoulder Test)

Figure 1. X-ray imaging prior to second procedure, 5 years after first 

X-ray, showing minimal changes in joint architecture and spacing.

Figure 2. X-ray imaging prior to first procedure.

had with this same procedure five years prior. Intraopera-
tively, the patient findings were consistent with the MRI. 
Systematic examination of the joint demonstrated well pre-
served articular surfaces with intact subscapularis and teres 
minor tendons. A minimal bursectomy was performed to 
improve exposure and visualization. A large subacromial 
balloon, same size as his initial surgery, was placed in the 

11J U L Y  2 0 2 3   R H O D E  I S L A N D  M E D I C A L  J O U R N A L   R I M J  A R C H I V E S  |  J U L Y  I S S U E  W E B P A G E  |  R I M S

http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2023-07.asp
https://www.rimedicalsociety.org


CASE REPORT

Figure 3. MRI findings prior to the patient’s second subacromial balloon placement procedure showing:  

(A) a massive full thickness superior rotator cuff tear (supraspinatus and infraspinatus) with retraction to the level of the glenoid,  

(B) intact subscapularis tendon with a torn infraspinatus tendon, and  

(C) severe fatty infiltration of supraspinatus and infraspinatus muscle tendons.

subacromial space, and the patient tolerated the procedure 
without any surgical complications. Surgical time was 
approximately 20 minutes from initial incision to closure, 
and blood loss was minimal. Patient was placed in a sling 
and instructed to return to clinic around 10 days following 
procedure.

On his first postoperative visit, the patient noted improve-
ment in pain and mobility. He was instructed to start phys-
ical therapy and rehabilitation at 2 weeks following the 
procedure. At 4 months post-op, his ASES score improved 
to 78 and his VAS pain score dropped to 1. At 6 months fol-
lowing the procedure, the patient had no pain (VAS pain 
score was 0), and was able to return to his leisure activi-
ties like fishing. He was able to forward elevate his shoulder 
to 180 degrees, abduct to 90 degrees, and externally rotate 
his shoulder to 40 degrees. The patient was very content 
with the improvement in pain and function he received. 
One year out from the surgery his ASES improved to 95, 
and he reported resumption of his normal daily life and  
leisure activities without pain, and retainment of full range 
of motion (Table 1).

DISCUSSION

This case provides insight on the efficacy, longevity, and 
safety of the subacromial balloon placement procedure 
in the setting of massive irreparable rotator cuff tear. The 
patient in our report opted for subacromial balloon spacer 
placement initially, and the positive outcomes exhib-
ited by the procedure prompted him to repeat it five years 
later. After doing the second procedure, the patient noted 
improvement in pain and function, as seen by his clinical 
results and his patient reported outcome scores. The ben-
efits of the subacromial balloon spacer stem from its abil-
ity to increase the distance between the acromion and the 

humeral head.5,6,12 The benefits of the balloon have been well 
documented in the literature. Vecchini et al explored two 
populations of patients with irreparable massive rotator cuff 
tears, and reported significant improvements in Constant 
score, range of motion, and visual analogue pain score before 
and after operation.13 Similarly, Kaisidis et al conducted a 
retrospective study that involved 47 patients treated with 
subacromial balloon spacers for massive irreparable rotator 
cuff tears, and noted significant improvements in range of 
motion and patient-reported outcomes at a mean follow-up 
of 24.6 months.14 One multi-center randomized controlled 
trial by Verma et al compared partial cuff repair to subacro-
mial balloon spacers for the treatment of massive irrepara-
ble rotator cuff tears, and noted excellent patient-reported 
outcomes and range of motion measurements following 
both procedures, while noting a significantly earlier func-
tional recovery and pain relief in the balloon group.6 The 
trial found that the subacromial balloon provides an appro-
priate alternative to partial cuff repair in patients that fit 
that indications for the device. Several other studies showed 
similar results, supporting the use of this device in the 
setting of irreparable rotator cuff tears.15,16 In our case, the 
patient had improved pain and function after both his first 
and second balloon procedures. Moreover, the patient was in 
line with the indications of the subacromial balloon spacer 
procedure: he had an intact subscapularis, minimal osteoar-
thritis, and had the ability to forward elevate the arm to at 
least 90 degrees.4,17 As such, he was a good candidate for the  
procedure on both occasions.

This case also provides insight into the longevity of the 
subacromial balloon. The therapeutic effects of the first pro-
cedure persisted for years prior to reimplantation. While the 
literature suggests that the balloon device itself is absorbed 
by the body within 12 months, its effects on the glenohu-
meral joint are noted well beyond its absorption.17,18 Similar 

12J U L Y  2 0 2 3   R H O D E  I S L A N D  M E D I C A L  J O U R N A L   R I M J  A R C H I V E S  |  J U L Y  I S S U E  W E B P A G E  |  R I M S

http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2023-07.asp
https://www.rimedicalsociety.org


CASE REPORT

findings have been noted in the literature.9,19,20 For example, 
Senekovic et al monitored the progress and the development 
of the balloon following implantation using ultrasonography, 
and noted detectable devices in only 54.5% of his cohort at 
6-month follow-up.9 Nevertheless shoulder pain and func-
tion continued improving in the majority of the patients.9 
While the persistence of improvement beyond balloon deg-
radation has been noted in many studies, clear timelines are 
yet to be determined and underlying mechanisms need to be 
investigated.9,19, 20 

In addition, this case demonstrated that the subacromial 
balloon is a safe procedure that does not cause permanent 
harm or detriment to the glenohumeral joint following 
its implantation. Upon performing the second procedure, 
arthroscopic evaluation of the subacromial space showed 
that the architecture of the joint remained similar when com-
pared to the first procedure, as there was no negative impact 
on nearby structures or adjacent musculature, and there was 
no significant progression of rotator cuff arthropathy. This 
is important in that it suggests that the subacromial bal-
loon spacer is a safe management option that may not burn 
bridges with regards to future revision surgeries, as seen with 
more invasive options like the reverse shoulder arthroplasty. 
As such, it can act as a salvage procedure and a rehabili-
tation accelerator that can delay the need for more aggres-
sive options like shoulder arthroplasty until further stages.

CONCLUSION

Patients who have massive irreparable rotator cuff often 
have limited, more invasive options such as partial cuff 
repair, superior capsular reconstruction, or shoulder replace-
ment. Recently, a new option has been added to the shoulder 
and elbow repertoire. The insertion of a subacromial balloon 
spacer can be a feasible option for patients with minimal 
osteoarthritis and whose goals are to relieve pain from mas-
sive irreparable rotator cuff tears. Additionally, as seen in this 
case, patients are able to regain function after completing  
postoperative physical therapy. 

Our case is interesting in that it suggests that the subacro-
mial balloon spacer helped delay progression of rotator cuff 
tear arthropathy, as evident by the minimal closure of the 
acromiohumeral interval (closure of around 2 mm) and lit-
tle glenoid erosion, five years after the procedure. We would 
expect to see worsening rotator cuff tear arthropathy five 
years following initial presentation. This case further sup-
ports the use of the subacromial balloon spacer in patients 
who meet the right indications for the procedure.
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Obstructive Uropathy due to Bilateral Sliding Hernia in a  
Renal Transplant Patient with Incidental RCC in Native Kidney
BASMA MERHI, MD; GEORGE BAYLISS, MD; REGINALD GOHH, MD; ADENA OSBAND, MD; DICKEN KO, MD;  

PAUL MORRISSEY, MD

ABSTRACT 

BACKGROUND:  Ureteral obstruction is a common com-
plication after kidney transplantation. Ureteral obstruc-
tion caused by inguinal hernia, however, is a rare com-
plication of transplantation and requires urgent surgical 
repair to prevent allograft loss. 

CASE PRESENTATION:  A 58-year-old man presented with 
allograft dysfunction 18-years after renal transplant. He 
was compliant with medications and given the long du-
ration of allograft survival, a primary renal etiology was 
suspected. Thus, the initial work-up included allograft 
biopsy that was unremarkable. Three months later, wors-
ening allograft function prompted further evaluation.  
At this time, allograft ultrasound and computed tomog-
raphy led to the diagnosis of ureteral obstruction due to 
uretero-inguinal herniation of left kidney transplant sec-
ondary to bilateral sliding inguinal hernias. The patient 
was also found to have incidental renal cell carcinoma 
of the left native kidney. A percutaneous nephrostomy 
tube was placed and then followed by surgical repair with  
ureteral reimplantation, herniorrhaphy with mesh, and 
left native nephrectomy. 

CONCLUSIONS:  Mechanical obstruction can occur years 
after kidney transplantation. Even though it is uncom-
mon, ureteral obstruction due to inguinal herniation is 
critical. Early detection of this complication and surgery 
can salvage the allograft and prolong function. 

ABBREVIATIONS:  RCC: renal cell carcinoma; PCN: 
Percutaneous Nephrostomy; ACKD: Acquired Cystic 
Kidney Disease

KEYWORDS:  kidney transplantation, ureteral obstruction, 
inguinal hernia, uretero-inguinal hernia, renal cell 
carcinoma 

BACKGROUND 

Ureteral obstruction is a common complication of renal 
transplantation with ureteral stones, vesico-uretero reflux, 
infection, and rejection being the most common causes. 
Most cases occur early after transplantation and are 
related to surgical causes or ischemic strictures. However, 

uretero-inguinal hernia causing ureteral obstruction is a rare 
complication following kidney transplant with the most 
common causes being redundancy of transplant ureter and 
anterior positioning of the ureter in relation to the spermatic 
cord. 1,2,3 The orientation of the kidney allograft may play a 
significant part in location of the ureter, with upward ori-
entation of the renal hilum resulting in superficial location 
of the ureter, close to the inguinal canal and susceptible to 
herniation.4 Other possible risk factors include male sex 
and obesity; herniation can present a decade or more delay 
between kidney transplantation and presentation.

CASE PRESENTATION 

A 58-year-old Caucasian man with history of hypertension, 
end stage kidney disease secondary to IgA nephropathy, now 
18 years post second live donor kidney transplant to the left 
iliac fossa, presented with decreased urine output for two 
days, poor oral intake and nausea. 

He was maintained on a triple immunosuppression reg-
imen of prednisone, tacrolimus and azathioprine. He had 
enjoyed stable allograft function with baseline serum creati-
nine of 1.5 mg/dl until a few months before his presentation, 
when creatinine on routine labs rose to 2.6 mg/dL. A diag-
nostic allograft biopsy showed frequent peritubular capillar-
itis, severe arteriosclerosis, diffuse arterial hyalinosis, mild 
to moderate interstitial fibrosis, and tubular atrophy with 
negative C4d staining. Donor specific antibodies were nega-
tive and donor derived cell-free DNA was < 0.12% (normal). 
No radiological imaging was done at that time. With the 
biopsy findings, there were no changes made to his immu-
nosuppressive medications. 

Upon subsequent presentation, blood work at an outside 
hospital showed serum creatinine of 5.2 mg/dl, and allograft 
ultrasound showed hydronephrosis. He denied fever, urinary 
frequency, dysuria, pain at the transplant site or hematuria. 
Upon his transfer to our institution, vital signs revealed 
blood pressure of 130/80 mm/Hg, heart rate 74 bpm, saturat-
ing 99% on room air with body mass index of 24.5. Physical 
exam was unremarkable with no abdominal allograft ten-
derness on palpation and no evidence of hernia. Laboratory 
studies were remarkable for sodium 126 mEq/L, potassium 
5 mEq/L, bicarbonate 13 mEq/L, anion gap 19, BUN 100 
mg/dL with serum creatinine of 7.4 mg/dl. Urinalysis was 
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negative for blood and protein, negative for leukocyte ester-
ase, negative for nitrite and had no evidence of red blood 
cells. Urine culture was negative for infection. BK virus PCR 
was undetectable. 

We repeated allograft ultrasound at our institution, con-
firming severe hydroureteronephrosis of the transplant kid-
ney extending to the uretero-vesicular junction (Figures 1,2). 

Allograft function continued to worsen over the next day 
with creatinine peaking at 10.5 mg/dl and oliguria with 
urine output dropping to 50 ml per day. Computed tomogra-
phy of the patient’s abdomen and pelvis without IV contrast 
revealed severe hydronephrosis of the left lower quadrant 
transplant kidney, secondary entrapment of the ureter fol-
lowing herniation into the left inguinal canal, herniation of 
the urinary bladder into the right inguinal canal with cir-
cumferential urinary bladder wall thickening (Figure 3), and 
two suspicious native left renal masses concerning for renal 
cell carcinoma (Figure 4).

Antegrade transplant nephrostogram demonstrated severe 
left transplant hydronephrosis with abrupt ureter obstruc-
tion in the inguinal canal. Glidewire was able to pass the 
obstruction into the bladder, however a 4 french catheter 
could not pass the obstructed ureter. Percutaneous nephros-
tomy (PCN) was placed with brisk urine output of 3.7 L and 
improved allograft function down to 2.3 mg/dl over the next 
few days (Figures 5,6).

CASE REPORT

Figure 1,2. Ultrasound image of the transplanted kidney showing severe 

hydronephrosis with hydroureter.

Figure 3. Abdominal computed tomography with sagittal view showing 

severe hydroureteronephrosis with uretero-inguinal herniation (arrow) 

and bladder herniation (star). 

Figure 4. Abdominal computed tomography with axial view showing 

the left two renal masses in the left native kidney (arrow).

Two weeks later, he underwent mobilization and reim-
plantation of the left transplant ureter, left herniorrhaphy 
with mesh and left native radical nephrectomy. The left 
PCN tube was removed. Given the extent of the surgery 
and the lack of symptoms, the small sliding right inguinal 
hernia was not intervened upon. One week after surgery, a 
complete recovery of his allograft function was achieved and 
creatinine recovered to its baseline of 1.5 mg/dl.  
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Pathologic examination of the left native renal masses 
demonstrated a 3.1 cm mass in the upper pole, a 2.1 cm 
mass in the middle pole with 2 additional microscopic foci 
(< 5mm).  histology revealed papillary renal cell carcinoma 
(RCC) type 1 with free ureteral, vascular, and perinephric 
margins and without lymph nodes invasion (T1aN0Mx). 

After 2 years of follow-up, the allograft function remains 
stable at 1.5 mg/dl while maintained on the same immu-
nosuppressive regimen using prednisone, tacrolimus and 
azathioprine.  

DISCUSSION

Our case represents an unusual and underdiagnosed cause 
of obstructive uropathy due to ureteral and bladder entrap-
ment in bilateral sliding hernias in a nonobese man 18 years 
after kidney transplantation. After decompression of the 
hydroureteronephrosis with percutaneous nephrostomy, re- 
implantation of the left ureter was performed in addition to 
left herniorrhaphy. Subsequently, he had complete recovery 
of the allograft function. Imaging should have been obtained 
with the initial presentation of renal transplant dysfunc-
tion. It is likely that this represented the early signs of par-
tial ureteral obstruction. Case reports have described this 
complication over the past few decades, but this is the first 
to demonstrate bilateral sliding inguinal hernias, complete 
ureteral obstruction and concomitant management of renal 
cell cancer as we have described. 

Ureteral entrapment in a hernia is rare. It was first 
described in 1880 with less than 140 cases reported in the 

literature.6 Uretero-inguinal hernias are more common in 
men, typically in the fifth and sixth decades of life. Many 
cases occur in patients with a history of kidney trans-
plant given the anterior location of the transplanted ureter 
within the space of Retzius. It occurs more commonly on 
the right than the left side.5,7 Pre-operative management 
with nephrostomy tube insertion with or without ante-
grade ureteric stent was most frequently employed first 
for immediate decompression of the collecting system to 
prevent irreversible graft dysfunction.8-12 Hernia repair and 
herniorrhaphy are usually performed.13-16 This complication 
should be considered in the differential diagnosis as one 
considers transplant ureteral obstruction as a cause of acute 
kidney injury in a renal allograft.17 There is a possible role 
for elective repair of inguinal or incisional hernias in renal  
transplant patients.18 

Our case illustrates the additional incidental findings of 
two small, low-grade papillary renal cell carcinomas of the 
left native kidney that were surgically removed with left 
radical nephrectomy. Asymptomatic RCC in this case could 
have been easily missed if radiological imaging of the abdo-
men was not done. 

The risk of the development of de novo RCC in renal 
transplant recipients is 15–100 times higher than the general 
population. Due to the long-term use of immunosuppres-
sive medications, transplant recipients are at increased risk 
of malignancies, with skin cancers and non-Hodgkin lym-
phoma the most common cancers after kidney transplan-
tation.14 Carcinoma of the native kidney accounts for less 
than 5% of all malignancies found in transplant recipients 
with the incidence ranging between 0.3–4.8%. The median 
time of the kidney transplant to the development of RCC is 
reported to be 4 to 5 years after transplant.20-22 

Multiple risk factors for de novo RCC after kidney trans-
plant have been identified, including acquired cystic kidney 
disease (ACKD), male sex, African-American races, older 
age (65 years and older), those with a longer pretransplant 
dialysis interval, a donor aged at least 50 years, immunosup-
pressive medications, and microscopic hematuria.20,21 Early 
detection has better prognosis with the consideration of 
screening all transplant patients for ACKD and RCC.23 As in 
our case, RCCs of native kidneys are more frequently inci-
dental findings, low-grade and with overall favorable prog-
nosis.10 Nephrectomy is the main treatment as it is curative 
for most cases without metastases and without compro-
mising the graft function by stopping immunosuppressive 
medications.21,24,25,26 

There are no guidelines for RCC screening in kidney trans-
plant recipients. While the American Society of Transplan-
tation and the Kidney Disease Improving Global Outcomes 
Clinical Practice Guidelines for the Care of the Kidney 
Transplant Recipient do not recommend routine screening 
for renal cancer after kidney transplant, the European Asso-
ciation of Urology recommend annual screening of native 

Figures 5,6. Anterograde nephrostogram demonstrating obstruction in 

the distal ureter at the level of the inguinal hernia (arrow);  

Figure 6. Percutaneous nephrostomy placement (arrow). 
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and transplant kidney for the detection of renal tumors.27-29 
These additional screenings may help with incremental find-
ings of malignancies that, in transplant recipients, might be 
advantageous with early diagnosis and treatment. 

CONCLUSION 

Mechanical obstruction of a renal allograft may develop 
years after transplantation and should be considered in the 
differential diagnosis of renal transplant dysfunction. This 
case emphasizes the need for imaging in patients with renal 
transplant dysfunction as part of the complete workup 
for prerenal, intrinsic renal and post renal causes of acute 
allograft injury. Awareness of transplant uretero-ingui-
nal herniation as a cause of acute allograft dysfunction is 
important as early surgical intervention is critical to avoid 
allograft loss. Despite bilateral sliding inguinal hernias and 
complete ureteral obstruction, allograft salvage was accom-
plished by ureteral reimplantation and unilateral inguinal 
herniorrhaphy. 

Furthermore, RCC in kidney transplant recipient is 
usually detected incidentally with the possibility of being 
present in the recipient’s own kidneys before transplant. 
The possible role of native renal radiological screening for 
patients undergoing kidney transplantation is unclear, but 
nevertheless the imaging might be helpful when the studies 
are done for other clinical scenarios. Although more robust 
guidelines are needed for routine nonspecific screening and 
detection of RCC in renal transplant recipient, the relative 
cost to benefit ratios must be weighed clinically as well as 
economically. 
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Blown Pupil at Sea
DAVID G. LINDQUIST, MD

An otherwise healthy 4-year-old male 
with no past medical history was noted 
one morning to have a dilated right 
pupil. He did not complain of headache,  
nausea, vomiting, vision changes, or  
pain. He had no difficulty with speech or 
swallowing. His behavior was normal. 

The child lives aboard a 43’ sailboat  
with his parents. They were 5 days de- 
parted from Bermuda, having endured 
winds up to 55 knots and heavy seas 
for the first few days. Winds were light  
and seas were calm the morning of the child’s ocular changes. 
There was no reported head trauma. 

The boat’s captain and father of the family texted this 
author the photo (Figure 1), requesting guidance. Per text, the 
father reported normal extraocular motion and a non-tender 
neck, with no signs of ecchymosis over the child’s head or 
neck. While there were text exchanges, there was no audio 
communication.

Given that the differential diagnosis of new onset anisoco-
ria includes, but is not limited to, posterior communicating 
artery (PCOM) aneurysm, intracranial hemorrhage, brain 
tumor, Horner’s syndrome, carotid artery dissection, and 
pharmacologic causes, how would you advise the parents?1,2 
At the time they were still 3 days out from their next land-
fall, beyond the reach of rescue services. 

The role of digital health has been evolved rapidly with 
the advent of smart phones, wireless 5G networks, and AI. 
In ophthalmology it has been used both asynchronously 
and in real time.3 The role of telehealth in austere environ-
ments is particularly intriguing, especially if evacuation is 
not available, as options for management of central nervous 
system causes of acute anisocoria are limited.4,5 If increased 
intracranial pressure is the suspected cause, protecting 
the victim from secondary brain injury through preven-
tion/treatment of hypotension, hypoxia, and hypothermia 
become important. Keeping the head elevated at 30 degrees 
can help minimize increases in intracranial pressure. Fur-
ther interventions, especially by two nonmedical parents 
aboard a vessel at sea, would be challenging.

Figure 1. Acute anisocoria in a 4-year-old boy on a 43’ sailboat shortly after a storm

In this case, given the apparent absence of trauma, the 
lack of vision changes, and an otherwise normal exam as per 
the father’s report, non-CNS causes had to be considered, 
including topical pharmacologic sources.

Further history revealed that the family used scopalomine 
patches for control of sea sickness, and that the child had 
rubbed his eye after touching his own patch that morning. 
The anticholinergic effect of scopolamine caused the uni- 
lateral mydriasis. Two hours later, the dilation had resolved, 
and the pupils remained equal.
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Asymptomatic Metastatic Pleural Calcifications  
from End-Stage Renal Disease
NORMAN M. LEE, MD; STEPHANIE FERRELL, MD; HIMMAT GREWAL, MD 

A 53-year-old man was referred to a Pulmonology clinic 
regarding the evaluation of an abnormal Computerized 
Tomography imaging (CT) obtained during kidney trans-
plant evaluation. His medical history includes end-stage 
renal disease on intermittent hemodialysis, active tobacco 
abuse with a 30-pack-year history, and HIV on anti-retroviral  
therapy with a recent CD4 count above 500. He did not 
endorse any current or historic respiratory symptoms, spe-
cifically any dyspnea on exertion, productive cough, fevers, 
or pleuritic chest pain. The patient also denied any previous 
respiratory infections; in particular, he had denied any previ-
ous tuberculosis infection, pleural infections, or hospitaliza-
tions for bacterial lung infections. He has lived in southern 
Louisiana for his entire life and has not had a significant 
travel history. While he had worked in construction, he 
denied having any significant occupational exposures, spe-
cifically asbestos. There was no significant family history 
regarding previous respiratory conditions or connective  
tissue diseases. 

Vital signs on presentation, including pulse oximetry, 
were within normal limits. His physical examination was 
notable for decreased breath sounds on his right lower lung 
base. Pulmonary function testing revealed moderate obstruc-
tion, no evidence of restriction, and normal diffusion capac-
ity. CT imaging of his chest performed for the purposes of 
kidney transplant candidacy evaluation revealed diffuse cal-
cified pleural plaques along his right pleural margin which 
was associated with pleural thickening. Given his history 
and the presented imaging findings, his diagnosis was most 
consistent with asymptomatic metastatic pleural calcifica-
tions in the setting of his end-stage renal disease. He was not 
initiated on any treatment for his pleural condition and was 
sent to continue further testing for his kidney transplant 
candidacy. (See Figures 1A,B.)

Asymptomatic metastatic pleural calcification is a rare 
entity of pleural disease. It can be described as thickened 
visceral and parietal pleurae, which can develop as a com-
plication of prior intense pleural inflammation or chronic 
untreated effusions. This is usually caused by an empyema,  
hemothorax, tuberculosis, asbestos exposure, connective 
tissue diseases, uremia, drug induced pleuritis, or thera-
peutic pleurodesis.1 Patients with end-stage renal disease 
can develop pleural calcifications through several proposed 
mechanisms. Traditionally, this is believed to be due to 

Figure 1B. Computerized Tomography scan of the chest in Coronal view 

demonstrating pleural based calcium deposition both on the medial and 

lateral chest wall.  

inflammation from uremic toxins in combination with 
pleural hemorrhage that eventually lead to fibrous pleuritis. 
Additionally, dystrophic or metastatic calcification due to 
hypercalcemia and hyperphosphatemia caused from renal 

Figure 1A. Computerized Tomography scan of the chest in axial view 

showing a dense formation of calcium on the posterior right hemithorax. 

No appreciable lung parenchymal changes present.  
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dysfunction has also considered to play a role in its forma-
tion.2 The evaluation of this condition typically includes a 
chest radiograph which would demonstrate concentric pleu-
ral thickening with a decreased size of the ipsilateral hemi-
thorax. CT imaging is useful as it can assist in determining 
etiology as well as elucidate if there are malignant character-
istics. Treatments include conservative management with 
watchful waiting, or in the case of restrictive lung disease, 
surgical decortication.3  
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How Close Are You to Gestational Diabetes Mellitus?
NAJMA N. ABDULLAHI, MPH; ERIKA WERNER, MD, MS; PATRICK VIVIER, MD, PhD; BLYTHE BERGER, ScD;  

LAUREN E. SCHLICHTING, PhD

ABSTRACT 
The objective of this study is to evaluate if proximity 
to food sources, rather than density, is associated with 
gestational diabetes mellitus (GDM) risk. Rhode Island 
birth certificate data from 2015–2016 were utilized. A 
proximity analysis was used to determine the distance 
from each pregnant person’s home address to the closest  
food source (fast food restaurant, supermarket, and farm-
ers market/community garden). Multivariable logistic  
regression was used to examine the association between 
distance to food source and the risk of GDM. Of the 
20,129 births meeting inclusion criteria, 7.2% (1,447) 
had GDM. Distance to food sources differed by insurance 
type, educational background, and race/ethnicity. There 
was no statistically significant association between dis-
tance to any of the food sources and GDM in the adjust-
ed model. Other factors need to be examined to improve 
interventions, influence policy, and impact neonatal and 
maternal outcomes.

KEYWORDS:  gestational diabetes mellitus, food 
environment, pregnancy, diet, food access   

INTRODUCTION

Gestational diabetes mellitus (GDM) is defined as a glucose  
intolerance first detected during pregnancy.1 Approxi-
mately 2–10% of all pregnancies are affected with GDM and 
50–70% of pregnant persons with GDM go on to develop 
type 2 diabetes mellitus (T2DM).1 Advanced maternal age, 
obesity, gestational weight gain, and family history are well-
known risk factors of GDM.1,2 Gestational weight gain is a 
particular focus of pregnancy counseling because it is the 
only GDM risk factor that is modifiable post-conception. 
Pregnant persons who gain more weight than recommended 
during pregnancy have an 50–80% increased risk of devel-
oping GDM compared to those who limit their gestational 
weight gain to within the IOM guidelines based on body 
mass index.3 

Recently, data has suggested an association between living 
in neighborhoods with fewer supermarkets and increased 
gestational weight gain.4 Studies have also suggested that 
poorer diet during pregnancy, specifically lower fruit and 
vegetable intake, is associated with gestational weight 

gain.4-8 When GDM has been examined as a primary out-
come, a few studies have also suggested that limited food 
resources in pregnancy increase risk.9,10 A study in Texas 
recently found that pregnant persons who lived in environ-
ments with a high density of fast-food restaurants had a sig-
nificantly increased risk of developing GDM.9 Similarly, a 
study in Delaware found geospatial overlap between areas 
with poor-quality food and increased risk of requiring med-
ication to achieve good glycemic control in patients with 
GDM.11 While these findings underscore the potential that 
geospatial analyses may be used to better characterize what 
food environments are most associated with GDM, more 
studies are needed that examine all types of food resources 
collectively. Only by examining the entire food environment 
available to pregnant persons can we determine if shifting 
the type of food resources in a community is a potential 
intervention that might reduce GDM risk. 

We therefore conducted a retrospective study to assess the 
relationship between the proximity to many types of food 
(fast-food restaurants (FFR), supermarkets (SM), and farm-
ers markets and/or community gardens (FMCG)) and the 
occurrence of GDM in Rhode Island (RI). We hypothesized 
that GDM would be positively correlated with proximity to 
FFR and would be inversely related to the distance to SM 
and FMCG. Identifying specific food environments that are 
associated with GDM risk could allow for statewide pub-
lic health initiatives to shift food resources in the hope of 
reducing GDM risk and ultimately improving maternal and 
neonatal health. 

METHODS
Study Population
We conducted a retrospective analysis of births in RI from 
January 1, 2015 to December 31, 2016 using Rhode Island 
Department of Health Vital Statistics data. Pregnant per-
sons were excluded from the analysis if the birth certificate 
indicated pre-existing diabetes (type I or type II diabetes), 
multiple gestation, or were missing information for diabetes 
status, plurality, or residential address (Figure 1). 

Measures
The primary outcome of interest was GDM defined by 
documentation on the birth certificate. Data on covariates 
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Figure 1. Study Sample Flow Chart

including maternal age, parity, insurance status, maternal 
education, marital status, race and ethnicity, cigarette smok-
ing during pregnancy, gestational weight gain, hypertension, 
number of prenatal care visits, and body mass index (BMI) were 
also obtained from the birth certificate. Gestational weight 
gain was categorized as appropriate or excessive according 
to the Institute of Medicine (IOM) guidelines for appropri-
ate weight gain based on prepregnancy BMI.12 Hypertension 
was classified as chronic, pregnancy induced (gestational 
and preeclampsia), or none. While we fully acknowledge 
that race/ethnicity is a social construct, we included it as 
a covariate as many of the outcomes of interest for this 
study have previously been examined by race/ethnicity. 

The residential address for each pregnant person was 
obtained from the birth certificate and was determined by 
the address given at the time of delivery. Unfortunately, 
longevity at this address was not available. A residence was 
classified to be in a “core city” if 25% or more children live 
below the poverty threshold according to the American 
Community Survey estimates (Rhode Island Department 
of Health, 2012).13 In RI, core cities include Central Falls,  
Pawtucket, Providence, and Woonsocket. 

For this investigation, we assessed three exposures relat-
ing to food environment. We examined distance from pri-
mary address to the closest 1) FFR 2) SM and 3) FMCG. 
FFR included places that sold quick, ready-to-eat food and 
required customers to order and pay before eating and whose 
primary business was take-out or had take-out or express in 
the name.14 SM included both large corporate and smaller 
noncorporate grocery stores.14 FMCG were operationalized 
as one variable to encompass healthier food sources. Food 
environment data on restaurants and supermarkets was 
downloaded in July–August 2019 from the Rhode Island 
Department of Health licensing website (https:// health.
ri.gov/licenses/index.php). Information on farmers markets 
and community gardens was identified in July–August 2019 
using website searches including the Rhode Island Commu-
nity Food Bank, Southside Community Land Trust, Farm 
Fresh RI, Rhode Island Department of Human Services, and 

the U.S. Department of Agriculture.

Data Analysis
Pregnant persons address at the time of delivery, as listed 
on the birth certificate, was geocoded. Shapefiles contain-
ing the maternal residence address and the locations of each 
resource (FFR, SM, and FMCG separately) in Rhode Island 
were imported into the ArcGIS Network Analyst. A prox-
imity analysis was then used to determine for each pregnant 
person, the distance from their home address to the closest 
of each of the three food sources. All analyses were done 
using ArcGIS Desktop 10.7.1 and SAS 9.4 (SAS Institute Inc, 
Cary, NC).15

Bivariate analyses were conducted to examine the asso-
ciation between maternal characteristics and GDM. The 
mean distance to each type of food source was calculated by 
GDM status and other maternal characteristics. Multivari-
able logistic regression was used to examine the association 
between distance to FFR, SM, and FMCG and the risk of 
GDM. Potential confounders were chosen on the basis of 
significance on bivariable analysis and biological plausibil-
ity. Regression modeling was also adjusted for clustering at 
the Census tract level. All analyses were performed using 
SAS software version 9.4 (SAS Institute Inc, Cary, NC).15

RESULTS
Of the 21,726 births in Rhode Island between January 1, 2015 
and December 31, 2016, individuals with missing informa-
tion for plurality (N=31), pre-existing diabetes (N=452), and 
residence address (N=148) were excluded. An additional 804 
were excluded due to multiple gestation and 162 due to doc-
umented pre-existing diabetes. The final sample contained 
20,129 individuals, of which 7.2% (N=1,447) were diagnosed 
with GDM (Figure 1). Figure 2 is a geospatial representa-
tion of the proportion of pregnant persons with GDM by RI  
census tract.

Pregnant persons with GDM were slightly older (31.6 vs 
29.0 ), had a higher BMI (29.4 vs 26.1 , and more likely to be 
married compared to being single (61.8% vs 33.8% p <0.01) 
(Table 1). Pregnant persons with GDM were more likely to 
have chronic (4.9% vs 1.4% p <0.01) or gestational hyper-
tension (9.7% vs 6.1% p<0.01) compared to those without 
GDM. Of the forty percent of the study population that 
resided in core cities, only 38.1% had GDM, compared to 
61.9% that did not reside in core cities. 

On average, pregnant persons lived 0.66 of a mile from 
fast-food restaurants, 1.5 miles from supermarkets, and 2 
miles from farmers markets or community gardens (Table 2).  
Distance to each food source varied significantly by race/
ethnicity with Non-Hispanic white pregnant persons living 
the furthest from each food source (0.88 from FFR, 1.88 from 
SM, and 2.67 from FMCG) compared to Hispanic pregnant 
persons who lived the closest to each food source (0.31 from 
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FFR, 0.90 from SM, and 0.90 from FMCG) (all p<0.01). Preg-
nant persons with private health insurance lived almost 
twice as far from each food source compared to their coun-
terparts who were uninsured or had public medical insur-
ance (0.88 vs 0.43 FFR; 1.76 vs 1.15 SM; 2.6 vs 1.36 FMCG) 
(all p<0.01). On average, pregnant persons with a graduate 
level of education lived the furthest from each food source 
compared to those with less than high school degree (0.90 
vs 0.35 FRR; 1.76 vs 1.01 SM; 2.52 vs 1.05 FMCG) (all p 
<0.01). Pregnant persons who gained more weight than the 
recommended IOM guidelines lived slightly closer to every 
food source compared to those who were within the recom-
mended IOM guidelines (0.65 vs 0.71 FFR; 1.44 vs 1.55 SM; 
2.00 vs 2.09 FMCG) (p<0.01 FFR/SM and p=0.01 FMCG). 
Residents of core cities on average lived significantly closer 
to FFR (0.26 vs 0.92 p <0.01), SM (0.88 vs 1.85 p <0.01), and 
FMCG (0.65 vs 2.91 p <0.01).

After adjusting for age, race, marital status, and BMI, 
there was no association between distance to FFR and GDM 
(adjusted odds ratio [aOR] = 1.00; 95% Confidence Inter-
val [CI] 0.94–1.07) (Table 3). There was also no association 
between distance to SM and GDM (aOR= 1.00; 95% CI 0.96–
1.03) or FMCG and GDM (aOR = 1.00; 95% CI 0.98-1.03). 
For every one-year increase in maternal age there was a 
1.09 increased risk of GDM (aOR = 1.09; 95% CI 1.07–1.10). 
Non-Hispanic Asian pregnant persons were 2.55 times more 
likely to have GDM compared to Non-Hispanic White preg-
nant persons (FFR aOR= 2.55; 95% CI 2.02–3.23; SM aOR= 
2.54; 95% CI 2.01–3.2; FMCG aOR= 2.56; 95% CI 2.03-3.23). 

Table 1. Characteristics of the study population by GDM status, Rhode 

Island, 2015–2016

*BMI= Body Mass Index; IOM=Institute of Medicine

N No GDM
N (%)

N=18,682

GDM
N (%)

N=1,447

P-Value

Maternal Age, years 
(mean, SD)

20,129 29.0 (5.7) 31.6 (5.5) <0.01

Race/Ethnicity <0.01

   Hispanic 5,030 4,701 (25.4) 329 (22.9)

   Non-Hispanic White 11,540 10,724 (57.9) 816 (56.7)

   Non-Hispanic Black 1,728 1,625 (8.8) 103 (7.2)

   Non-Hispanic Asian 1,047 903 (4.9) 144 (10.0)

   Non-Hispanic Other 627 581 (3.1) 46 (3.2)

Parity <0.01

   Nulliparous 8,167 7,638 (41.5) 529 (37.5)

   Multiparous 11,673 10,791 (58.6) 882 (62.5)

Insurance Status 0.56

   Public Insurance/ 
   Uninsured

10,070 9,355 (50.5) 715 (49.7)

   Private Insurance 9,899 9,175 (49.5) 724 (50.3)

Maternal Education 0.40

   Less than High  
   School

2,311 2,156 (13.1) 155 (12.4)

   High School 3,819 3,557 (21.7) 262 (21.0)

   Some College 5,309 4,903 (29.9) 406 (32.5)

   College Degree 3,808 3,551 (21.6) 257 (20.6)

   Graduate/ 
   Professional Degree

2,425 2255 (13.7) 170 (13.6)

Marital Status <0.01

   Married 10,989 10,096 (54.3) 893 (61.8)

   Divorced/Widowed/ 
   Separated

646 583 (3.1) 63 (4.4)

   Single 8,407 7,919 (42.6) 488 (33.8)

Cigarette Smoking During Pregnancy 0.46

   Yes 1,434 1,324 (7.1) 110 (7.6)

   No 18,695 17,358 (92.9) 1,327 (92.4)

Within IOM Weight Gain Guidelines 0.06

   Yes 5,950 5,559 (32.5) 391 (30.0)

   No 12,434 11,523 (67.5) 911 (70.0)

Maternal Hypertension <0.01

   Chronic 328 257 (1.4) 71 (4.9)

   Gestational 1,280 1,139 (6.1) 141 (9.7)

   None Documented 18,521 17,286 (92.5) 1,235 (85.5)

BMI (mean, SD) 19,011 26.1 (6.1) 29.4 (7.4) <0.01

Resident of Core City  0.04

   Yes   8,181  7,630 (40.9) 551 (38.1)

   No 11,944 11,048 (59.1) 896 (61.9)

Figure 2. Proportion of mothers with gestational diabetes by census 

tract, Rhode Island, 2015–2016
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Lastly, for every unit increase in BMI 
there was a 1.08 increased risk of GDM 
(aOR = 1.08; 95% CI 1.07–1.08). 

DISCUSSION

In this retrospective study, we hypoth-
esized that GDM risk would increase 
with proximity to FFR and decrease with 
proximity to SM and FMCG. Instead, 
we found no association between dis-
tance to FFR, SM, or FMCG and GDM 
risk. Distance to all food sources varied 
in the same direction when the popula-
tion was compared by many variables 
associated with socioeconomic status. 
We found that the more resources (i.e., 
private insurance or higher education) a 
pregnant person had, the further away 
they lived to all food sources. A lack 
of significant variance between food 
sources may suggest that unmeasured 
confounders such as access to vehicles, 
bus routes, neighborhood safety, etc. 
should be assessed in future studies. 

Prior studies assessing food envi-
ronment have had conflicting results 
regarding GDM. For example, a study 
in Texas reported that patients who 
lived in the zip code quartile with the 
highest density of fast-food restaurants 
had a significantly increased risk of 
developing GDM.9 Whereas a study in 
New York City did not detect an asso-
ciation between the number of healthy 
or unhealthy retail food outlets in the 
neighborhood and gestational diabetes.10 
Studies comparing distance rather than 
density were more likely to report an 
association between food environment 
and GDM most likely due to access 
and availability. A retrospective study 
in Chicago found a lower frequency of 
GDM in food deserts (low-income areas 
that were >0.5 miles away from a major 
food outlet) compared to areas with food 
outlets within a half mile radius.16 Sim-
ilarly, a study in Delaware calculated 
an index of healthy versus less healthy 
food sources based on 0.5-mile radius 
also found an association between areas 
of poor-quality food and a higher preva-
lence of GDM.16 Given that we had the 
mother’s full residential address at the 

Table 2. Distance, in Miles, to the Closest Fast-Food Restaurant (FFR), Supermarket (SM), and 

Farmers Market/Community Garden (FMCG) by Maternal Characteristics

*IOM= Institute of Medicine

FFR
Mean (SD)

P-Value SM
Mean (SD)

P-Value FMCG
Mean (SD)

P-Value

Gestational Diabetes 0.78 0.97 0.18

   Yes 0.66 (0.93) 1.45 (1.57) 2.06 (2.02)

   No 0.66 (0.89) 1.45 (1.47) 1.99 (2.06)

Race/Ethnicity <0.01 <0.01 <0.01

   Hispanic 0.31 (0.33) 0.90 (0.83) 0.90 (1.08)

   Non-Hispanic White 0.88 (1.06) 1.81 (1.85) 2.67 (2.27)

   Non-Hispanic Black 0.34 (0.51) 0.91 (0.73) 0.99 (1.01)

   Non-Hispanic Asian 0.51 (0.61) 1.21 (1.01) 1.84 (1.57)

   Non-Hispanic Other 0.40 (0.51) 1.06 (0.98) 1.23 (1.40)

Parity 0.68 0.19 0.002

   Nulliparous 0.65 (0.89) 1.43 (1.54) 1.94 (2.03)

   Multiparous 0.65 (0.89) 1.46 (1.58) 2.03 (2.03)

Insurance Status <0.01 <0.01 <0.01

   Public Insurance/
Uninsured

0.43 (0.64) 1.15 (1.32) 1.36 (1.65)

   Private Insurance 0.88 (1.04) 1.76 (1.73) 2.6 (2.21)

Maternal Education <0.01 <0.01 <0.01

   Less than High School 0.35 (0.52) 1.01 (0.95) 1.05 (1.33)

   High School 0.51 (0.78) 1.24 (1.29) 1.69 (1.88)

   Some College 0.65 (0.91) 1.46 (1.67) 2.07 (2.09)

   College Degree 0.89 (1.03) 1.81 (1.84) 2.61 (2.21)

   Graduate/ 
   Professional Degree

0.90 (0.97) 1.76 (1.61) 2.52 (2.14)

Marital Status <0.01 <0.01 <0.01

   Married 0.80 (1.00) 1.66 (1.76) 2.35 (2.19)

   Divorced/Widowed/ 
   Separated

0.58 (0.76) 1.30 (1.21) 1.94 (1.97)

   Single 0.47 (0.70) 1.19 (1.26) 1.53 (1.77)

Cigarette Smoking 
During Pregnancy

0.01 0.46 0.83

   Yes 0.60 (0.89) 1.48 (1.64) 2.00 (1.99)

   No 0.66 (0.89) 1.45 (1.56) 1.99 (2.06)

Within IOM Weight 
Gain Guidelines

<0.01 <0.01 0.01

   Yes 0.71 (0.94) 1.55 (1.75) 2.09 (2.09)

   No 0.65 (0.89) 1.44 (1.51) 2.00 (2.06)

Maternal Hypertension 0.01 0.04 0.21

   Chronic 0.56 (0.83) 1.25 (1.24) 1.91 (2.14)

   Gestational 0.62 (0.89 1.37 (1.45) 1.90 (1.99)

   None Documented 0.66 (0.90) 1.46 (1.58) 2.00 (2.06)

Resident of Core City <0.01 <0.01 <0.01

   Yes 0.26 (0.18) 0.88 (0.47) 0.65 (0.50)

   No 0.92 (1.07) 1.85 (1.90) 2.91 (2.20)
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Table 3. Adjusted Odds Ratios of Gestational Diabetes Mellitus by Distance to 

Food Source

FFR
Adjusted OR 

(95% Cl)

SM
Adjusted OR 

(95% Cl)

FMCG
Adjusted OR 

(95% Cl)

Distance, miles 1.00 (0.94–1.07) 1.00 (0.96–1.03) 1.00 (0.98–1.03)

Maternal Age, years 1.09 (1.07–1.10) 1.09 (1.07–1.10) 1.09 (1.07–1.10)

Race/Ethnicity

   Hispanic 1.04 (0.87–1.24) 1.03 (0.86–1.23) 1.04 (0.87–1.25)

   Non-Hispanic White Reference Reference Reference

   Non-Hispanic Black 0.86 (0.68–1.09) 0.86 (0.67–1.08) 0.86 (0.68–1.10)

   Non-Hispanic Asian 2.55 (2.02–3.23) 2.54 (2.01–3.21) 2.56 (2.03–3.23)

   Non-Hispanic Other 0.99 (0.74–1.33) 0.99 (0.74–1.32) 0.99 (0.74–1.33)

Marital Status

   Single 1.02 (0.88–1.17) 1.02 (0.88–1.17) 1.02 (0.88–1.17)

   Married Reference Reference Reference

   Divorced/Widowed/ 
   Separated

1.00 (0.74–1.36) 1.00 (0.74–1.36) 1.00 (0.74–1.36)

BMI 1.08 (1.07–1.08) 1.08 (1.07–1.08) 1.08 (1.07–1.08)

*BMI= Body Mass Index; FFR= Fast Food Restaurant; FMCG= Farmer’s Market/Community 
Garden; OR= Odds Ratio; SM= Supermarket

time of delivery, we elected to use absolute distance in miles 
from each patient’s home address to food source since this 
measure is more specific than neighborhood data and may 
be able to better account for the individual’s surroundings. 
While our findings were inconsistent with the previously 
established relationship, it is important to note that RI is 
substantially geographically smaller than previously exam-
ined states which may explain some of the differences noted. 

While food environment definitions are heterogeneous, 
many studies, including this one, have found inequities in 
food access.16-20 Studies in New York, Texas, and Chicago 
have reported that women living in food deserts are more 
likely to be younger, non-Hispanic Black, low-income and 
have Medicaid insurance.9-11 We found that distance to FFR, 
SM, and FMCG differed by insurance type, educational back-
ground, and race/ethnicity. Like prior studies, we also found 
that women who lived closer to each of the food sources 
gained more weight than is recommended by IOM guidelines 
during pregnancy. These differences should be interpreted 
through the lens of social determinants of health such as 
income and socioeconomic status which are often collinear 
with food environment. While we did not directly control 
for income, we clustered pregnant persons based on core 
cities (defined as 25% of children living below the poverty 
line) to account for the economic burden experienced in cer-
tain food environments. Interestingly, we found the opposite 
relationship that pregnant persons living in core cities were 
less likely to have GDM compared to their counterparts that 
did not live in core cities (6.8% vs 7.5% p <0.4). There are 
additional factors to consider such as income, differences 

in employment, access to prenatal care, shopping 
behaviors, etc., that is not readily available in birth 
certificate data, as we aim to understand the rela-
tionship between food environment and GDM risk. 

The results of this study should be interpreted 
considering the following limitations. First, it was 
subjected to a temporal mismatch between our 
birth data (January 2015–December 2016) and our 
food environment data that was downloaded in 
July–August 2019 from the Rhode Island Depart-
ment of Health licensing website as historical food 
environment data from 2015–2016 was not avail-
able. Another limitation is that we used the address 
listed on the birth certificate at the time of delivery 
as the home address for the entire duration of the 
pregnancy and did not have data on any previous 
addresses resided during pregnancy. Taken together 
it is plausible that our classification does not reflect 
the true food environment of pregnant persons 
throughout the course of their pregnancy. Secondly, 
there are unmeasured cofounders such as family 
history of GDM, patient-doctor-communication, 
transportation, safety, etc., that would be valuable 
to consider in our analyses. There are also several 

strengths of our study. Previous studies that have aimed to 
understand this relationship have targeted it at the neigh-
borhood level, block level, and at the census level. Our study 
utilized two-step process to understand if a patient’s individ-
ual risk of GDM increased or decreased given their absolute 
proximity to FFR, SM, and FMCG as well as clustering at 
the Census tract level.

In summary, understanding the role of social determi-
nants of health is imperative to managing GDM patients. 
Until recently, preventative measures have largely focused 
on individual pregnant persons behaviors to reduce the 
risk of GDM. However, as GDM rates continue to climb, 
we must begin to evaluate specific social and environmen-
tal factors in order best support pregnant persons at risk 
for GDM. While the association between food access and 
GDM remains unclear, it is apparent that our current inter-
ventions are not effectively managing this high-risk popula-
tion. Our study looks at the relationship between individual 
proximity to FFR, SM, and FMCG and individual GDM risk. 
While our data did not lend evidence that proximity to food 
sources is associated with GDM rates, other studies have 
found that a relationship does exist. Future studies should 
aim to better define and compare food environments so that 
the health consequences of food access and availability can 
be consistently evaluated.
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Rhode Island Adolescents and Routine Vaccinations:  
Can We Get Back on Track?
DORA M. DUMONT, PhD, MPH; JORDAN C. WHITE, MD, MPH; LISA M. GARGANO, PhD, MPH; JENNIFER S. LEVY, MD

ABSTRACT 

BACKGROUND: Using data from the Rhode Island im-
munization registry from January 2019 through Septem-
ber 2022, we assessed whether adolescent routine vacci-
nation rates are catching up on losses experienced early 
in the pandemic.

METHODS:  For Q1 2020–Q3 2022, we calculated the 
number of adolescents ages 11–18 receiving a routine 
vaccine as a percentage of the same quarter in 2019 along 
with the cumulative difference through Q3 2022. Hu-
man papillomavirus (HPV) vaccine trends were further  
stratified by racial/ethnic identity and by sex.

RESULTS:  Except for Q1 2021, the number of adolescents 
receiving each vaccine in each calendar quarter since 
Q1 2020 was below 100% of the same quarter in 2019,  
resulting in cumulative “losses” or “deficits” relative to 
pre-pandemic numbers. 

CONCLUSIONS:  We describe ways Rhode Island can  
expand on its existing partnerships between primary 
care providers, public health, and schools to address the  
decline in adolescent routine vaccination. 

KEYWORDS:  Immunizations, adolescents, HPV vaccine, 
adolescent preventive care  

INTRODUCTION

The SARS-CoV-2 (COVID-19) pandemic began to unsettle 
healthcare delivery in the United States early in 2020 as 
practices pivoted to new infection control procedures and 
the public drew back from nonessential medical encounters. 
Multiple publications have described the initial effects of 
the pandemic on routine childhood and adolescent vaccina-
tion in particular: while estimates varied by geography and 
methodology, there was a widespread and significant decline 
in the number of routine vaccines administered.1-9 Two 
years later, many pediatric providers and parents are under-
standably focused on addressing escalating pediatric mental 
health needs,10-12 while growing instability in health care and 
public health is also making routine childhood immuniza-
tion and other tenets of preventive health more important 
than ever, both to prevent outbreaks and to reduce young 
people’s health risks later in life.

Rhode Island (RI) traditionally performs at or above the 
national average for routine childhood and adolescent 
immunizations.13 The Centers for Disease Control and Pre-
vention’s (CDC) Advisory Committee on Immunization 
Practices (ACIP) recommends three routine vaccinations 
for adolescents: one booster dose of Tdap (to protect against 
tetanus, diphtheria, and pertussis), Human papillomavirus 
or HPV (a two-dose or three-dose series depending on age 
of initiation, to protect against multiple human papilloma 
virus-associated cancers14), and two doses of meningococcal 
conjugate (MenACWY or MCV4) vaccine, to protect against 
increased risk of meningococcal diseases in the types of 
congregate settings that adolescents and young adults may 
enter (dormitories, military, etc.). In RI, all three of these 
vaccinations are required for school enrollment. (Of note, 
ACIP also recommends an annual influenza vaccine, but 
this was excluded from the current analysis due to its peri-
odicity and because it is not required for school enrollment). 
We analyzed data from the Rhode Island immunization reg-
istry from January 2019 through September 2022 to assess 
whether adolescent routine vaccination rates in our state 
are catching up on losses experienced early in the pandemic. 
Secondarily, we assessed for demographic variations in HPV 
vaccination trends.  

METHODS

The Rhode Island Child and Adult Immunization Registry 
(RICAIR) is Rhode Island’s Immunization Information Sys-
tem (IIS). It maintains records of all vaccinations admin-
istered in the state. As of 2022, it also contains past and 
present records of vaccinations administered in Massachu-
setts, Connecticut, New Jersey, and New York City to RI res-
idents. RICAIR records are strictly confidential, and access 
is limited to authorized users such as medical providers and 
school nurses. The RI Department of Health also accesses 
RICAIR data to conduct routine public health surveillance 
and identify potential population-level gaps in coverage; as 
this study falls under that umbrella, it was deemed exempt 
from IRB review.

We used 2019 as a baseline, as that was the last full year 
prior to the pandemic. We calculated the number of adoles-
cents aged 11–18 who received an HPV, MCV4, and/or Tdap 
vaccine in each calendar quarter between Q1 2019 and Q3 
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2022 using SAS 9.4. For calendar quarters Q1 2020 and later, 
we then calculated the number as a percentage of the same 
quarter in 2019; the difference from the same quarter in 2019; 
and the cumulative difference through Q3 2022. HPV trends 
were further stratified by race or ethnicity and by sex. Racial 
and ethnic identity as well as sex are submitted to RICAIR 
either through Office of Vital Records birth records, or by 
providers. Options are Hispanic/Latino ethnicity (Yes, No, 
or Unknown) and the following identities for race: American 
Indian/Alaskan Native, Asian, Black, Hawaiian/PI, Multi, 
Other, Unknown, or White. We created the following cat-
egories for analysis: Hispanic/Latinx, Black (non-Hispanic), 
Asian (non-Hispanic), White (non-Hispanic), and all other 
identities. Adolescents whose racial or ethnic identity was 
not known to RICAIR were excluded from the stratification 
of HPV trends by race or ethnicity, but included in all other 
analyses. Sex is captured in RICAIR as Male, Female, Other 
(as of 2022), and Unknown. (There were no individuals 
with sex reported as “Other” in the study population, and 
0.14% were reported as Unknown.)  We recognize that the 
categories of race/ethnicity and sex as captured in RICAIR 
employed in this analysis do not capture how all adolescents 
identify themselves. 

RESULTS

In 2019, on average 6555 RI adolescents aged 11–18 received 
an HPV vaccine each calendar quarter, 6203 received an 
MCV4 vaccine, and 3472 received a Tdap. For the first three 
quarters of 2022, the average number of adolescents receiv-
ing those vaccines each quarter were 5526, 5594, and 3047 
respectively. With the exception of Q1 2021, the number of 
adolescents receiving each vaccine in each calendar quar-
ter since Q1 2020 was below 100% of the same quarter in 

Figure 1. Number of Rhode Island adolescents aged 11–18 who received 

vaccines in each calendar quarter Q1 2020-Q3 2022 as a percentage of 

the same quarter in 2019

Figure 4. HPV vaccination trends in Rhode 

Island by calendar quarter, Q1 2020–Q3 2022

Figure 2. Tdap vaccination trends in Rhode 

Island by calendar quarter, Q1 2020–Q3 2022

Figure 3. MCV4 vaccination trends in Rhode 

Island by calendar quarter, Q1 2020–Q3 2022

2019. After the first full-quarter impact of the pandemic in 
Q2 2020, when routine vaccinations were about half of their 
normal volume (47.7% for HPV, 52.8% for MCV4, and 49.2% 
for Tdap; see Figure 1), the proportions ranged from 80.2% 
(HPV in Q4 2021) to 106.8% (MCV4, Q1 2021). Although the 
Q-to-2019 Q ratios stabilized after Q2 2020, Q1 2021 was the 
only quarter in which change from the same quarter in 2019 
was positive, with 106.8% of Q1 2019 receiving MCV4 and 
101.9% receiving Tdap. (Even in this quarter, however, only 
97.1% of Q1 2019 received an HPV vaccine). For every quar-
ter from Q4 2020 on, the Q-to-2019-Q ratio was lower for 
HPV than for MCV4 and Tdap. As a result, the cumulative 
effect of below-2019 numbers vaccinated in each quarter was 
greater for HPV than for MCV4 or Tdap. By the end of Q3 
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2022, 12,594 fewer HPV, 7266 fewer MCV4, and 5396 fewer 
Tdap vaccinations were administered overall than would be 
expected based on 2019 numbers (Figures 2–4).  

It is perhaps easier to think of these cumulative negative 
differences (the darkest lines in Figures 2-4) as HPV, MCV4, 
and Tdap vaccine “deficits” relative to pre-pandemic num-
bers.  Since over 90% of adolescents initiated the HPV series 
before age 15 (mean age 12.5 years, median age 11.9 years) 
and thus qualified for a 2-dose rather than 3-dose series, 
we would expect any Tdap: MCV4: HPV ratio to be about 
1: 2: 2.1 (that is, for every 1 Tdap dose we would expect 2 
MCV4 doses and 2.1 HPV doses). The ratio of the cumula-
tive “deficit” in Figures 2-4 was instead 1: 1.35: 2.33 – that 
is, for every 1 Tdap “deficit” compared to 2019, there were 
1.35 MCV4 doses not administered and 2.33 HPV doses not 

administered. HPV vaccines, that is, lost more ground than 
Tdap and MCV. To investigate further the disproportionate 
decline in the number of adolescents receiving HPV com-
pared to MCV4 or Tdap, we assessed HPV trends by sex 
and racial or ethnic identity. After initially similar trends, 
males dropped behind females Q3 2020-Q4 2021, and by Q3 
2022 had a cumulative decline of 6914 compared to 5691 for 
females (Figure 5). There was also variability among racial 
and ethnic identities over time. Black and Hispanic/Latinx 
adolescents were largely in tandem until Q1 2021, when 
the trend for Black adolescents began to fall several points 
below that of Hispanic/Latinx peers. There was more fluc-
tuation among non-Hispanic White adolescents, although 
they too reached parity with a 2019 quarter only in Q1 2021  
(Figure 6). Asian adolescents, although a much smaller pop-
ulation, were the only group with multiple quarters at or 
above 100% of the 2019 quarter and a cumulative effect just 
above zero by Q3 2022). 

DISCUSSION

The number of RI adolescents receiving HPV, MCV4, and/
or Tdap vaccines quarterly stabilized after Q2 2020, but has 
remained overall lower than during pre-pandemic baseline 
quarters. As a result, relatively small “deficits” each quar-
ter have accumulated steadily since 2020. The decline in 
adolescents receiving vaccines is relative to a very strong 
pre-pandemic track record, given RI’s traditionally high cov-
erage rates, but it is still cause for concern. National and 
global declines in routine vaccinations since the beginning 
of the COVID-19 pandemic have brought renewed attention 
to the tremendous public health accomplishment in reduc-
ing childhood vaccine-preventable diseases – but also to how 
vulnerable that accomplishment is.15,16 Progress in reducing 
global and local disparities appears similarly tenuous. 

 This may especially be the case for HPV, which is marked 
by both very high lifetime probability of infection17 and dra-
matic reductions with the introduction of the vaccine.18,19 
In Rhode Island, the Q-to-2019-Q ratio for the HPV vaccine 
fell behind those for MCV4 and Tdap in late 2020 and has 
remained lower since. The divergence is all the more dis-
couraging in light of the great progress made in RI since HPV 
vaccination became a school requirement in 2015. Vaccina-
tions surged in that year as families complied with the new 
requirement, dropped somewhat in 2016 as catch-up vacci-
nation occurred, and then remained consistent through 2019 
(detailed data available upon request). It is not altogether 
clear why HPV vaccinations declined more than MCV4 and 
Tdap and among some demographic groups more than oth-
ers, but the consequences – including the possible resurgence 
of HPV-related cancers – may be severe and not realized for 
some years unless adolescents are brought up to date.14,20

It may not be easy to encourage these adolescents and 
their families to reengage with vaccination as an important 

Figure 5. Number of Rhode Island adolescents aged 11–18 who received 

the HPV vaccine in each calendar quarter as a percentage of the same 

quarter in 2019 and cumulative change since Q1 2020, by sex

Figure 6. Number of Rhode Island adolescents aged 11–18 who  

received the HPV vaccine in each calendar quarter as a percentage  

of the same quarter in 2019, by racial or ethnic identity
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part of preventive care. As the last 2.5 years made clear, 
the pandemic has exacerbated pre-existing limitations and 
inequities of the US healthcare system. At the same time, 
the crisis has created a rare opportunity for us to step back 
and envision fresh approaches to the partnership between 
primary care, public health, and schools that has been the 
foundation of RI’s success in childhood vaccination. Pool-
ing the knowledge of these partners may help us determine 
the real drivers behind the trends we present here, and thus 
potential solutions. It may make a big difference if we can 
identify whether declines stem from parents struggling to 
keep up with preventive care despite Rhode Island’s high 
rate of insurance coverage and provider efforts to expand 
availability, or if the declines are manifestations of vaccine 
hesitancy or opposition, potentially spilling over from polit-
icized misinformation about the COVID-19 vaccine into 
renewed opposition to routine childhood vaccines.

Whatever the root causes, we must consider solutions 
along the lines of the “Swiss cheese model”21 brought to 
public awareness early in the COVID-19 pandemic: it is 
clear that we need multiple approaches to vaccine catch-up, 
rather than trying to rely on any one-size-fits-all solution.  
One example involves reinforcing provider recommenda-
tions, which are still the most important factor in whether 
adolescents receive vaccines, and the HPV vaccine in par-
ticular.22-24 How providers make recommendations may 
matter as much as whether they do, and this is an area in 
which public health can provide valuable support to provid-
ers. For instance, RICAIR data show that adolescents reg-
ularly receive one vaccine with another left overdue. This 
can happen for a variety of reasons, but clearer messaging 
to parents may help reduce these “missed opportunities.” 
For example, emphasizing the safety of “bundled” vaccines 
(administering more than one in the same visit)24 is all the 
more important given a growing disconnect between fears 
regarding HPV vaccine safety and its actual safety.25 Like-
wise, there is growing awareness of the positive effects of  
presenting the HPV vaccine as cancer prevention rather than 
focusing on prevention of sexually transmitted infections.22 
In partnership and to help support this message, RIDOH can 
add additional communications support to the technical 
assistance it already extends to providers. 

Another layer of vaccine catch-up strategy is to provide 
options and access for adolescents who, for whatever rea-
son, are not vaccinated with their primary care providers. 
RI is exceptional in its Vaccinate Before You Graduate 
(VBYG) school-based clinics, which were originally designed 
for 12th-graders but now also provide catch-up vaccines to 
all public middle schools and all high schools in the state. 
Although VBYG clinics administer far fewer adolescent vac-
cines than do primary care providers, a significantly larger 
proportion of vaccines administered via VBYG go to adoles-
cents of color and those on public insurance (additional data 
available upon request). VBYG clinics  thus play an important 

role in reducing disparities in preventive care. Expanding 
this model provides not only an additional setting for nor-
malizing and encouraging vaccination, but an opportunity 
to encourage adolescents to attend their well-visits for addi-
tional important preventive care. As these two examples 
illustrate, adolescent catch-up will require not only a multi-
pronged approach but active collaboration between the  
public health, school and primary care sectors. 

CONCLUSION

Assessing trends in RI adolescent vaccination rates is com-
plicated by the maturing of a slightly smaller birth cohort 
reflecting a decline in births following the 2008 recession. 
However, the declines in adolescent vaccines since early 
2020 are far more than this birth trend can account for, 
raising the possibility of setbacks in controlling vaccine- 
preventable diseases. Reimagining the primary care-public 
health partnership with a creative, multi-pronged approach 
will be the best path forward.
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Diagnostic and Treatment Practices for Helicobacter Pylori Infection  
in an Academic Pediatric Hospital
MUHAMMAD SAFWAN RIAZ, MD; STEVEN F. MOSS, MD; JASON M. SHAPIRO, MD; CAROLINA CEREZO, MD;  

MICHAEL HERZLINGER, MD

ABSTRACT 

BACKGROUND:  In 2016, ESPGHAN/NASPGHAN issued 
revised guidelines for the management of Helicobacter 
pylori (H. pylori) infection in children and adolescents. 
Recommendations include performing antibiotic suscep-
tibility testing to tailor therapy. The aim of our study was 
to evaluate the H. pylori treatment landscape in pediatric 
patients at our institution. 

METHODS:  We performed a retrospective study of  
patients diagnosed with H. pylori infection at a single 
academic children’s hospital from 2015 to 2021. The fre-
quency of each treatment regimen and their respective 
eradication rates were calculated. We compared trends in 
antibiotic prescriptions and eradication rates before and 
after 2016. 

RESULTS:  One hundred and ninety-six patients were in-
cluded. Triple therapy with amoxicillin, clarithromycin, 
and a proton pump inhibiter (PPI) was the most often pre-
scribed regimen (46.5%), followed by amoxicillin, metro-
nidazole, and PPI (33%). Eradication rates were 70% for 
amoxicillin, clarithromycin, and PPI and 64% for amoxi-
cillin, metronidazole, and PPI.

CONCLUSION:  Our results show eradication rates for 
both regimens were comparable but suboptimal, high-
lighting the need to incorporate resistance testing into 
broader practice. 

KEYWORDS:  Helicobacter pylori, triple therapy, children, 
eradication   

INTRODUCTION

Helicobacter pylori (H. pylori) is a gram-negative, microaero-
philic, spiral organism, which colonizes the stomach, and 
which is present in almost half of the world population.1 
In North America, the overall prevalence of H. pylori is 
reported to be 37%,1 but these rates vary depending on the 
geographic location, ethnicity, and socioeconomic profile. 
H. pylori infection can cause peptic ulcer disease, gastric 
cancer, and lymphoma. Early recognition offers an opportu-
nity to prevent important clinical sequelae. 

To eradicate H. pylori infection, a combination of two or 
more antibiotics with a proton pump inhibitor (PPI) is used 
for the duration of at least 10–14 days. For adult patients 
within the United States, bismuth-based quadruple therapy 
including tetracycline is first-line treatment for H. pylori, as 
evidence supports this regimen as the most effective.2,3 There 
is no comparable study in pediatrics. Moreover, tetracycline 
is generally avoided in children due to potential adverse 
effects. In a retrospective study of treatment outcomes of 
261 children with H. pylori infection from 2011–2015, 87% 
were treated with clarithromycin-based regimens.4 Resis-
tance rates for clarithromycin are increasing worldwide and 
in North America. A multi-center, retrospective study from 
different geographic regions within the U.S. reported clari-
thromycin resistance rates of up to 31% in North America 
with no significant difference among the regions5. The goal 
for H. pylori treatment is to achieve an eradication rate of at 
least 90%, which becomes less likely if antibiotic resistance 
is more than 20% in the community.5-7 

In 2016, joint guidelines on the diagnosis and manage-
ment of H. pylori were published by the European Society 
and the North American Society for Pediatric Gastroenter-
ology, Hepatology, and Nutrition (ESPGHAN/NASPGHAN), 
recommending tailored therapy through culture and sensi-
tivity testing.8 However, susceptibility testing is not readily 
available at most centers. In the absence of testing, selection 
of empiric antibiotic therapy should be based on national 
and local antibiotic resistance patterns. However, very little 
such data exists in United States, especially among pediat-
ric patients. Given high resistance rates of H. pylori against 
clarithromycin, triple therapy based on amoxicillin, clari-
thromycin and PPI is not recommended as first line for H. 
pylori eradication when susceptibility of H. pylori against 
clarithromycin is unknown.

Given the paucity of information regarding the contem-
porary management of pediatric H. pylori infection in the 
US, we evaluated the H. pylori treatment landscape within 
our institution since 2015, focusing on prescribing pat-
terns and eradication rates. Importantly, reviewing trends 
over this time period allowed us to examine the impact of 
the updated ESPGHAN/NASPGHAN guidelines on current  
clinical practice. 
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METHODS 
We conducted a retrospective study of patients less than 21 
years of age at the time of diagnosis, who were tested and 
treated for H. pylori infection at a single academic children’s 
hospital from June 2015 to February 2021. Hasbro Children’s 
Hospital is the only children’s hospital in the state of Rhode 
Island with the catchment area of one million people. Elec-
tronic medical records (EMRs) of patients meeting the inclu-
sion criteria were reviewed to collect basic demographic 
data including age, gender, ethnicity, race, and zip code. Fre-
quency of different treatment regimens used for H. pylori 
eradication along with their dose, duration of therapy, and 
the eradication rate was calculated. We also looked at pre- 
and post-treatment symptoms, type of test used for diagno-
sis of H. pylori infection and the test of cure (TOC) ordered. 
EMRs were also reviewed for the documentation of noncom-
pliance and loss to follow up. We compared the first-choice 
antibiotic regimen used before and after the publication of 
the 2016 ESPGHAN/NASPGHAN guidelines. This study was 
approved by local institutional review board. Data was col-
lected and saved via REDCap data collection software and 
further analyzed using SPSS V28.0.

RESULTS

During our inclusion period, H. pylori was diagnosed in 
196 patients, mean age 12.5 years. One hundred and twelve 
(57.1%) patients were female, and 84 (42.9%) were male. 
The predominant ethnicities were Hispanic (79, 40.3%), and 
White (68, 34.7%) followed by African American (32, 16.3%) 
and Asian (12, 6.1%) (Table 1). Patients reported abdominal 
pain as the most common symptom before H. pylori treat-
ment (77%). Other symptoms included weight loss (28%), 
reflux (26%), vomiting (24%) and nausea (23%). Five percent 

of patients who were tested and treated for H. pylori infection 
were diagnosed incidentally (i.e., instances in which the H. 
pylori diagnosis was entirely unrelated to the indication for 
endoscopy, such as foreign body ingestion, esophageal food 
impaction, inflammatory bowel disease surveillance, percu-
taneous endoscopic gastrostomy tube placement, or confir-
mation of celiac disease). After H. pylori eradication, 81% of 
patients reported resolution or improvement in symptoms. 
All patients with hematemesis, melena and peptic ulcer 
disease had complete resolution of their symptoms follow-
ing H. pylori eradication. Nine percent of patients reported 
ongoing abdominal pain after H. pylori eradication therapy. 
Only 0.9% of patients had persistent weight loss after the 
eradication therapy, compared to 28% before treatment. 

Histopathology was the most common test used for the 
diagnosis of H. pylori infection (78% of cases). Stool antigen 
(29%) and urea breath testing (6%) were the other methods 
of diagnosis. Omeprazole was the most common PPI pre-
scribed among eradication regimens, used in 90% of cases. 
A 14-day course of amoxicillin, clarithromycin and PPI was 
the most prescribed H. pylori eradication therapy (compris-
ing 47% of regimens). Amoxicillin, metronidazole, and PPI 
was the second most common regimen, in 33% of cases. 
Other therapies used were metronidazole, clarithromycin, 
and PPI (6%), amoxicillin, metronidazole, bismuth, and PPI 
(3%), metronidazole, bismuth, tetracycline, and PPI (2%), 
and other combinations of different antibiotic regimens 
with PPI (9%). 

A TOC was ordered by 82% of physicians and was per-
formed in 59% of patients. Stool antigen (59%), and urea 
breath test (24%) were the most common TOC. TOC was 
negative in 70% overall, across all antibiotic regimens. We 
calculated individual eradication rates for H. pylori treat-
ment regimens. Among all the empiric regimens, amoxicil-
lin, clarithromycin, PPI therapy had the highest H. pylori 
eradication rate (70%) followed by amoxicillin, metronida-
zole, PPI therapy (64%) (Fig. 1). 

We tracked treatment regimens over time. There was a 
consistent increase in prescribing metronidazole-based 

Table 1. Demographics of study subjects

Figure 1. Eradication rates for each prescribed antibiotic regimen. Each 

regimen also included a PPI 

Patient demographics    n=196

Age (years)

   range 1.42–19.3 years

   mean 12.5 year

   median 13.1 year

Gender

   Female 112 (57.1%)

   Male 84 (42.9%)

Ethnicity

   Hispanic 79 (40.3%)

   Asian 12 (6.1%)

   African American 32 (16.3%)

   White 68 (34.7%)

   Others/Unknown/not reported 5 (2.5%)
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regimens from 2015 (6%) through 2018 (52%), a trend that 
reversed in 2019 (20%). In 2020, use of metronidazole-based 
regimens rose again. Clarithromycin-based therapies were 
more common before 2016 (81.3%) and aside from 2019, 
trended down over subsequent years (Fig. 2). 

Individual eradication rates of H. pylori therapies varied 
by year. Clarithromycin-based regimens had eradication 
rates of 70%, 93% and 81% in 2015, 2016, and 2017 respec-
tively. The eradication rate of amoxicillin, clarithromycin, 
PPI was the lowest in 2018–2019 (44–58%) (Fig. 3). 

DISCUSSION

This retrospective analysis documents the management of 
H. pylori at a single pediatric academic institution from 
June 2015 to February 2021. All our patients were treated 
empirically for H. pylori eradication. No cultures or sensi-
tivities were performed before treatment in contrast to joint 
ESPGHAN/NASPGHAN guidelines8 that recommended their 
use routinely before selecting a treatment regimen. A triple 
regimen of amoxicillin, clarithromycin, PPI was the most 
commonly used before 2016. After 2016, clarithromycin 
prescribing trended down while the use of metronidazole 
increased. This observation likely reflects growing aware-
ness of the ESPGHAN/NASPGHAN 2016 guidelines since 
there were no new locally reported data to support or refute 

the use of clarithromycin-based therapies. Indeed, the eradi-
cation rates for clarithromycin-based therapies were highest 
from 2015–2017. 

The trend away from clarithromycin- towards metronida-
zole-based regimens unexpectedly reversed in 2019. Though 
speculative, perhaps this shift reflects providers’ subjective 
impression of the relative efficacy of amoxicillin, clarithro-
mycin, PPI compared to amoxicillin, metronidazole, PPI tri-
ple therapy. Indeed, in 2015–2017, the eradication rate for 
amoxicillin, clarithromycin, PPI was > 80%. It is also pos-
sible that variation in provider preference accounts for the 
unexpected increase in clarithromycin prescribing in 2019. 
In our academic practice of approximately 12–15 providers 
at one time, one outlier could have had outsized effect on 
our data. 

It has been previously reported that in the absence of peptic 
ulcer disease (PUD), the presence of H. pylori infection alone 
does not generally cause symptoms9-11 and H. pylori erad-
ication will not improve symptoms for these patients.12-13 
However, conflicting results demonstrate improvement in 
abdominal pain with H. pylori eradication among children.14  
The Japanese Society for Pediatric Gastroenterology, Hepa-
tology and Nutrition (JSPGHAN) recently published updated 
guidelines and recommend H. pylori eradication therapy in 
symptomatic children with chronic gastritis, in the absence 
of peptic ulcers.15 Adult studies suggest a noninvasive test-
and-treat strategy for dyspepsia in young adult patients 
depending on local prevalence.16-19 Noting a small but sta-
tistically significant improvement in dyspeptic symptoms 
with H. pylori eradication (NNT=14) investigators propose 
excluding H. pylori before diagnosing functional dyspep-
sia.16,20 These strategies have not been adopted for pediatric 
patients and the current ESPGHAN/NASPGHAN guidelines 
recommend against a test and treat strategy. 

Notably, in our population, 57% of patients had complete 
resolution of symptoms, and 24% reported improvement 
after H. pylori eradication. Only 3% of these patients had 
peptic ulcer disease, the remainder were only with gastritis 
on pathology. Our findings are similar to those from a recent 
retrospective study in which 58% of patients had resolution 
of symptoms after treatment21 and stand in contrast to data 
from multiple studies which refute an association between 
H. pylori gastritis without PUD and gastrointestinal symp-
toms.9-11 Recognizing the limitations of our retrospective 
review and the known potential placebo effect of any treat-
ment, future work with a more rigorous, prospective design 
may help to clarify this relationship between uncomplicated 
H. pylori infection and gastrointestinal symptoms. 

Over the last three decades, evidence demonstrates declin-
ing eradication rates for first-line H. pylori eradication ther-
apies from more than 90% to 70–80%, which is consistent 
with reports of emerging antibiotic resistance.22 Clarithro-
mycin-resistance rates of greater than 15–20% have been 
reported in the US and throughout the world, leading to 

Figure 2. Prescribed antibiotic regimens over time. Each regimen used 

PPI (omeprazole in 90% of cases) in addition to the antibiotics listed.

Figure 3. Clarithromycin and metronidazole triple therapy trends with 

respective eradication rates over the years
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the recommendations of susceptibility testing before using  
clarithromycin-based regimens. In keeping with guideline 
recommendations, clarithromycin was commonly substi-
tuted with metronidazole at our institution. 

Interestingly, we observed that the treatment success 
rate with amoxicillin, clarithromycin, PPI therapy was 70% 
compared to amoxicillin, metronidazole, PPI rate of 64%. 
To our knowledge, this finding has not been previously 
reported in a pediatric study in the US. These results may 
indicate emerging metronidazole resistance in the com-
munity, which has been demonstrated in a multi-center, 
randomized, double-blind, placebo-controlled trial among 
an adult population within the US, where resistance rates 
for metronidazole (43.6%) were higher than for clarithro-
mycin (17.4%).7 Recent meta-analysis of H pylori antibi-
otic resistance in US from 2011–2021, has also reported 
high resistance rates for both metronidazole (42%) and  
clarithromycin (31%).23 

Our study was limited due to lack of TOC results in 41% 
of patients and loss to follow-up in 18% of patients. Patients 
who reported symptom resolution – a possible surrogate for 
successful treatment – yet who did not submit a TOC were 
also excluded from analysis of eradication rates. This may 
account for our low H. pylori eradication rates relative to 
the other reports.4,21 

We found lower eradication rates for both clarithromycin- 
and metronidazole-based triple therapies, compared to goal 
eradication rates of more than 90–95%, emphasizing the 
need to incorporate susceptibility testing into our practice. 
Doing so will also help fill the knowledge gap for local antibi-
otic resistance against H. pylori. The ESPGHAN/NASPGHAN 

recommendation to perform susceptibility testing was not 
embraced by our physicians. Barriers include the absence 
of a local culture and sensitivity capabilities, cumbersome 
logistics involved in handling and sending tissue specimens 
to a distant, out-of-state facility within the required time 
frame, and weeks-long lag time in receiving results before 
prescribing therapy. Other barriers include the lengthy pro-
cess of assuring insurance coverage for susceptibility testing, 
which may otherwise be too costly for families. 

In recent years, this process has been eased by increasing 
availability of newer molecular techniques and next genera-
tion sequencing for susceptibility testing. A practical guide 
to help clinicians find such resources has recently been 
published24 and may aid in the adoption of society recom-
mendations. Our study demonstrates a disconnect between 
practice guidelines and the current reality of clinical prac-
tice, but with easier access to susceptibility testing and a 
greater understanding of local resistance patterns, we expect 
to bridge that divide.
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Accuracy of Baseline Prevalence Estimates for Sample-size Calculations 
in Randomized Controlled Trials
ANDREW AULTMAN, BS; KELLY C. DITTER, MD; HECTOR MENDEZ-FIGUEROA, MD; MEGHA GUPTA, MD, MSc;  

MICHAL FISHEL BARTAL, MD; SUNEET P. CHAUHAN, MD, HON DSc; STEPHEN WAGNER, MD 

OBJECTIVE

Sample-size calculations are an underpinning  to designing 
a randomized controlled trial (RCT).1 If the prevalence of a 
disease process is overestimated during the design phase of 
an RCT, the trial will recruit fewer participants and appear 
more feasible from a time and resource perspective. How-
ever, this overestimation increases the risk of type II error, 
creating a noninformative trial.2 As a result, studies with 
inaccurate sample-size calculations may lack clinical utility 
and may even be considered unethical due to the risks under-
taken by participants.3,4 Data in the obstetrical literature 
suggests that the majority of RCTs inaccurately estimate 
the prevalence of the disease process being investigated.5 
The objective of this study was to ascertain whether the 
estimated prevalence of the outcome used for sample-size 
calculations in RCTs in all specialties is similar to the actual 
reported prevalence( as identified in the frequency of primary  
outcome in the placebo arm).

METHODS

During a one-year study period (2021) all RCTs were man-
ually identified and abstracted from three major journals 
(JAMA, NEJM, and the Lancet). In each trial, the disease 
prevalence for the primary outcome that was used for the 
sample-size calculation was identified and compared to the 
actual disease prevalence detected in the completed RCT. 
If the prevalence of the primary outcome was below the 
assumed rate in the study design, the trial was considered 
to have an inaccurate assessment of prevalence. Studies 
with underestimated disease prevalence rates were not con-
sidered to have inaccurate assessments, as this variation 
would still allow the study to detect a true association. Chi-
square was used for all categorical variables, and P <0.05 was  
considered significant. 

RESULTS 

Of the 265 identified RCTs, 101 were included in the analy-
sis. The most common reasons for trial exclusion were a pri-
mary outcome that did not include disease prevalence (e.g., 
time) and non-inferiority trial design. Forty-six trials (45%) 
had an estimated disease prevalence rate equal to or greater 

than the disease prevalence in the study, and 55 (55%) trials 
had an inaccurate assessment of the prevalence of the dis-
ease (Table 1). There was no difference in the estimated sam-
ple sizes, number of centers, or geographic location between 
trials. Trials with an accurate baseline rate were more likely 
to anticipate a change in the baseline rate of > 30% for sam-
ple size. There was no difference in the rate of positive trials 
between those with an accurate and inaccurate estimate of 
disease prevalence (62.2% vs. 67.2%, p=0.60). Eighty percent 
(80%) of trials had a disease prevalence estimate within 42% 
of the disease prevalence in the study, and 95% of all trials 
were within 83%.

DISCUSSION
Over half of the RCTs examined here overestimated the 
prevalence of the disease process in the primary outcome 
and thus were at increased risk of a type II error. When 
designing RCTs researchers should consider factoring in an 
underestimation of disease prevalence (by as much as 40%) 
into their sample-size calculations, to minimize the risk of 
type II error. Overestimation of treatment effect, which was 
not examined in this paper, could also result in a type II error 
and examination of estimated effect size could be a focus of 
a future investigation. Further research to identify methods 
of improving disease estimates is warranted.   

References
1. Biau DJ, Kerneis S, Porcher R. Statistics in brief: the impor-

tance of sample size in the planning and interpretation of med-
ical research. Clin Orthop Relat Res 2008;466(9):2282-8. DOI: 
10.1007/s11999-008-0346-9.

2. Moher D, Dulberg CS, Wells GA. Statistical power, sample 
size, and their reporting in randomized controlled trials. Jama 
1994;272(2):122-4. (In eng).

3. Bacchetti P, Wolf LE, Segal MR, McCulloch CE. Ethics and sam-
ple size. Am J Epidemiol 2005;161(2):105-10. DOI: 10.1093/aje/
kwi014.

4. Speich B, von Niederhäusern B, Schur N, et al. Systematic review 
on costs and resource use of randomized clinical trials shows a 
lack of transparent and comprehensive data. J Clin Epidemiol 
2018;96:1-11. (In eng). DOI: 10.1016/j.jclinepi.2017.12.018.

5. Ditter KC, Crowe EH, Mendez-Figueroa H, et al. Accuracy of 
baseline prevalence estimates for sample size calculations in 
obstetrical randomized controlled trials. Am J Obstet Gynecol 
2022;226(6):855-856. DOI: 10.1016/j.ajog.2022.01.032.

 40 

 41 

 EN 

40J U L Y  2 0 2 3   R H O D E  I S L A N D  M E D I C A L  J O U R N A L   R I M J  A R C H I V E S  |  J U L Y  I S S U E  W E B P A G E  |  R I M S

http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2023-07.asp
https://www.rimedicalsociety.org


Authors
Andrew Aultman, BS, Department of Obstetrics 

and Gynecology, Alpert Medical School, Brown 
University, Providence, RI  

Kelly C. Ditter, MD, Department of Obstetrics and 
Gynecology, Methodist Hospital, Houston, TX  

Hector Mendez-Figueroa, MD, Department of 
Obstetrics, Gynecology, and Reproductive 
Sciences, McGovern Medical School, The 
University of Texas Health Science Center at 
Houston, Houston, TX  

Megha Gupta, MD, MSC, Department of Obstetrics 
and Gynecology, Beth Israel Deaconess Medical 
Center, Department of Obstetrics, Gynecology and 
Reproductive Biology, Harvard Medical School, 
Boston, MA  

Michal Fishel Bartal, MD, Department of Obstetrics, 
Gynecology, and Reproductive Sciences, McGovern 
Medical School, The University of Texas Health 
Science Center at Houston, Houston, TX  

Suneet P. Chauhan, MD, Hon DSc, Department 
of Obstetrics, Gynecology, and Reproductive 
Sciences, McGovern Medical School, The 
University of Texas Health Science Center at 
Houston, Houston, TX  

Stephen Wagner, MD, Department of Obstetrics 
and Gynecology, Beth Israel Deaconess Medical 
Center, Department of Obstetrics, Gynecology and 
Reproductive Biology, Harvard Medical School, 
Boston, MA    

Disclosures
The authors report no conflicts of interest.
There was no funding received for conducting this 
project.

Correspondence
Stephen Wagner, MD
Department of Obstetrics and Gynecology
Harvard Medical School
330 Brookline Ave, Boston, MA 02445
717-283-7796 
Fax 401-453-7599
smw5120@gmail.com  

CONTRIBUTION

Sample size had 
accurate assessment 

of prevalence of 
disease
(N=46)

Sample size 
had inaccurate 
assessment of 

prevalence of disease
 (N=55)

P

Journals, N (%)
   JAMA
   Lancet
   NEJM

11 (23.9)
14 (30.4)
21 (45.6)

 19 (34.6)
11 (20.0)
25 (45.5)

0.36

Centers, N (%)
   Single
   Multiple

5 (11.1)
40 (88.9)

7 (7.4)
50 (92.6)

0.52

Country, N (%)
   USA Alone
   USA and Other Countries
   Other Countries

10 (12.7)
17 (37.0)
19 (41.3)

 
7 (12.7)
32 (58.2)
16 (29.1)

0.10

Baseline Rate Derived 
From, N (%)
   Reference
   Institutional Rate
   No reference 

20 (44.4)
23 (51.1)
2 (4.4)

29 (52.7)
22 (40.0)
4 (7.3)

0.51

Presumed Change in 
Baseline Rate, N (%)
   < 30%
   > 30%

29 (63.0)
17 (37.0)

23 (41.8)
32 (58.2)

0.03

Power, N (%)
   80–89%
   90–99%

20 (46.5)
23 (53.5)

32 (59.3)
22 (40.7)

0.21

Positive trials, N (%) 28 (62.2) 37 (67.2) 0.60

Sample Needed, Median 
(IQR)

2372 (350–4000) 2378 (260–1170) 0.13

Expected Lost to  
Follow-Up %, Median (IQR)

4.10 (0–9) 4.65 (0–9) 0.77

Assess for Eligibility for Trial 16691.1 (735–5187) 10477.6 (621–6112) 0.61

   Ineligible, Median (IQR) 1537.3 (160–1656) 7013.0 (9–2264) 0.98

   Declined Participation,   
   Median (IQR)

121.5 (0–131.5) 270.1 (5–226) 0.08

   Lost to Follow-Up,  
   Median (IQR)

4.1 (0–9) 4.6 (0–9) 0.77

Table 1. Characteristics of randomized controlled trials based on accuracy of esti- 

mation of baseline primary outcome rates 

Data presented as N (%) or median (quartiles). An inaccurate estimate was defined 

if the prevalence of the primary outcome was below the assumed rate in the trial.
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Craniofacial Trauma from Electronic Scooter Use
LUKE SOLIMAN, MTS; KENNY CHANG, BA; NICHOLAS SAWICKI; NIKHIL SOBTI, MD; RONALD K. AKIKI, MD;  

SOLOMON SWARTZ, MD; LAUREN O. ROUSSEL, MD; ALBERT S. WOO, MD

ABSTRACT 

BACKGROUND:  In 2018, the City of Providence intro-
duced a program in which electronic scooters were de-
ployed for public use. We aim to characterize the burden 
of craniofacial injuries associated with these scooters.

METHODS:  A retrospective review was conducted of all 
patients consulted to the plastic surgery service for eval-
uation of craniofacial injury between September 2018 
and October 2022. Data pertaining to patient sociodemo-
graphics, site and time of injury, and craniofacial trauma 
were recorded.

RESULTS:  Twenty-five patients sustaining craniofacial 
trauma were identified over a four-year period. Most 
patients required soft tissue repair (64%) and bony frac-
tures were sustained by approximately half of all patients 
(52%). Admission to ICU was uncommon (16%), and 
there were no fatalities.

CONCLUSIONS:  The incidence of craniofacial injury from 
electronic scooter use is low. However, these injuries 
may involve extensive surgical reconstruction and ICU 
admission. We advise the City of Providence to optimize 
best safety practices and monitoring to minimize risk.

KEYWORDS:  craniofacial, trauma, e-scooter, vehicle   

INTRODUCTION

In the fall of 2018, the city of Providence, Rhode Island, ini-
tiated a “Shared Micromobility Program” to enhance the 
city’s existing transportation offerings.1 This ongoing initia-
tive has been pioneered with the intent of “creating a safe, 
well-connected community.” As part of this effort, a signif-
icant number of commercial electronic scooters have been 
deployed across the city for public use. This campaign comes 
about during a period of significant national expansion of 
the electronic scooter enterprise. Since 2010, over half a 
billion rides using these vehicles have been recorded in the 
United States.2 Scooters may be easily accessed through a 
smartphone application and accompanying mobile payment 
by credit card. To ensure rider and pedestrian safety, the City 
of Providence has set a variety of measures in place. Among 

these, steps include that riders obey all traffic laws, do not 
operate these vehicles while intoxicated, and possess a valid 
driver’s license.

At Rhode Island Hospital, the Department of Plastic 
and Reconstructive Surgery evaluates hundreds of patients 
who sustain craniofacial trauma on an annual basis. Inju-
ries occur through a variety of mechanisms, with motor 
vehicle collision contributing a significant number of these 
injuries. Management may be limited to soft tissue lacera-
tion requiring suture repair in the emergency department; 
however, some patients may sustain significant additional 
bony injury requiring extensive surgical reconstruction in 
the operating room. Additionally, patients may experience 
other bodily injuries beyond the face, each of which require 
their appropriate medical or surgical management. In this 
study, we seek to evaluate the burden of craniofacial trauma 
from electronic scooter use in Providence, Rhode Island, fol-
lowing the introduction of these vehicles in the fall of 2018.

METHODS

This study adheres to all pertinent institutional research 
policies and procedures, and institutional review board 
approval was obtained and maintained throughout the study 
period. A retrospective review of a prospectively maintained 
Research Electronic Data Capture (REDCap) database was 
performed for all patients evaluated by the plastic surgery 
department at Rhode Island Hospital who suffered cranio-
facial trauma following electronic scooter use. The study 
period began in September 2018, coinciding with the intro-
duction of electronic scooters to Providence, Rhode Island, 
until October 2022.

Patient demographic data, such as age at presentation, 
sex, race, ethnicity, and occupation were extracted from the 
medical chart. Recorded social history included insurance 
status, as well as prior history of smoking, alcohol, or illicit 
drug use. Data relating to active substance use, such as blood 
alcohol concentration (BAC) and urine toxicology were also 
abstracted. Other factors surrounding the circumstances of 
injury were retrieved, such as date, time of day, mechanism 
(fall versus collision), and use of helmet. 

Clinical characteristics relating to craniofacial injury were 
also recorded, including presence and region of soft tissue or 
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bony trauma. The necessity of surgery for craniofacial injury 
was also documented. Trauma to extremities, solid organs, 
pelvic region, spine and brain were recorded. Referral for 
operative management of these other injuries was also docu-
mented. Outcomes such as length-of-hospital stay, intensive 
care unit (ICU) admission and fatality were extracted from 
the medical record. Data were analyzed using IBM SPSS Ver-
sion 25 (IBM Corp., Armonk, N.Y.). Patient and injury char-
acteristics were summarized using descriptive statistics.

RESULTS

Among 26 patients sustaining craniofacial injury following 
electronic scooter trauma, 1 was excluded due to insufficient 
data. Of the 25 included patients, the mean age was 33.5 ± 
18.2 years, and 56% were male (Table 1). Most patients were 
White (64%). Included subjects were split similarly amongst 
employed (32%), unemployed (36%), and student (28%) 
occupational statuses. Most patients were insured (88%). 
Two-thirds of patients had a prior documented history of 
illicit drug use (64%).

Collectively, summer months (May–August) accounted 
for the greatest burden of craniofacial injury (64%) (Table 2).  
Most injuries occurred during the period of 12:00pm to 
12:00am (84%). A temporal distribution of these injuries 
by month and time of day is shown graphically in Fig-
ure 1. Helmets were infrequently used (48%). Falls were 
the most common mechanism of injury (60%). How-
ever, collisions with stationary objects and other vehicles 
constituted a significant minority (40%). Blood alcohol 
concentration was tested in nearly half of patients (44%), 
and the mean BAC in tested patients was 156.5 ± 141.8 
mg/dL. Urine toxicology was tested in approximately one 
third of patients (32%) and was most frequently positive for  
marijuana (37.5%, 3/8).

Of the included patients, 17 sustained significant soft tis-
sue injury (68%), with 16 (64%) requiring repair in either 
the emergency department or operating room (Table 3). 
These injuries most frequently occurred to the lips (28%), 
nose (20%) and chin (20%). Bony fractures were experienced  
by approximately half of all patients (52%), with trauma 
most frequently occurring to the zygomaticomaxillary com-
plex (32%), orbit (24%), and frontal bone (16%). A minority 
of patients were referred for operative repair of bony  
injuries (16%).

Other bodily injuries were common among this cohort 
(60%), the most frequent of which was tooth avulsion (24%) 
(Table 4). Significant trauma such as traumatic brain injury 
(16%) and intracranial bleeding (12%) occurred in approxi-
mately 1 in 8 patients. Of patients sustaining other bodily 
injuries beyond craniofacial trauma, 12% were referred for 
surgical management of these injuries.

Table 1. Sociodemographic characteristics of included patients.

 Frequency (n = 25) Percent (%)

Age

   Mean ± SD 33.5 ± 18.2

   Median (min–max) 34.1 (5.5– 65.2)

Sex

   Male 14 56

   Female 11 44

Race

   White 16 64

   Asian 3 12

   Black or African American 0 0

   American Indian or  
   Alaska Native

0 0

   Native Hawaiian or  
   Other Pacific Islander

0 0

   Other 6 24

Hispanic Ethnicity

   Yes 5 20

   No 20 80

Occupation

   Unemployed 9 36

   Employed 8 32

   Student 7 28

   Not Documented 1 4

Insured

   Yes 22 88

   No 3 12

Primary Insurance

   Private 20 80

   Other 1 4

   Medicaid 1 4

Previous History of Substance Use

   Yes 16 64

   No 9 36

Previous History of Tobacco Use

   Yes 6 24

   No 19 76

Previous History of Alcohol Use

   Yes 6 24

   No 19 76

Previous History of Drug Use

   Yes 2 8

   No 23 92
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Figure 1. Temporal distribution of electronic scooter accidents by time of 

day and month of year.

Table 3. Distribution of soft tissue and bony injury by anatomic region, 

as well as frequency of patients requiring soft tissue repair and operative 

intervention.

Table 2. Data surrounding circumstances of electronic scooter injury.

 Frequency (n = 25) Percent (%)

Month of injury

   January 0 0

   February 0 0

   March 0 0

   April 1 4

   May 3 12

   June 3 12

   July 6 24

   August 4 16

   September 1 4

   October 3 12

   November 3 12

   December 1 4

Time of day of injury

    6pm–12am (evening) 12 48

   12pm–6pm (afternoon) 9 36

   6am–12pm (morning) 2 8

   12am–6am  
    (late night/early morning)

2 8

Trauma mechanism

   Fall 15 60

   Collision with stationary object 6 24

   Collision with vehicle 4 16

Multiple riders

   Yes 1 4

   Undocumented 24 96

Helmet use

   Yes 5 20

   No 12 48

   Unknown 8 32

Blood alcohol concentration tested

   Yes 11 44

Blood Alcohol Concentration, 
mg/dL (mean ± SD) 

156.5 ± 141.8

Urine toxicology tested 8 32

   Marijuana (+) 3 12

   Cocaine (+) 1 4

   Opioids (+) 2 8

   Benzodiazepine (+) 1 4

   Other (+) 2 8

 Frequency (n = 25) Percent (%)

Soft tissue injury 17 68

   Forehead 4 16

   Nasal 5 20

   Cheek 2 8

   Lip 7 28

   Chin 5 20

Soft tissue repair 16 64

Bony Fracture 13 52

   Calvarial 2 8

   Frontal bone 4 16

   Orbital 6 24

   ZMC 8 32

   NOE 0 0

   Nasal bone 3 12

   Le Fort I 0 0

   Le Fort II 0 0

   Le Fort III 1 4

   Mandible 3 12

Surgery for fracture repair 4 16
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The median length of hospital stay was 0 days (range, 
0–19), with 15 patients (60%) undergoing discharge directly 
from the emergency department. After excluding these 
patients, the median length of hospital stay was 2 days 
(range, 1–19). Two patients underwent hospital stays for a 
period of 17 days or greater, each of whom sustained intra-
cranial bleeding. Approximately 1 in 7 patients required 
ICU admission (16%) due to non-craniofacial injuries. There 
were no recorded fatalities.  

DISCUSSION

In this study, we evaluated the burden of craniofacial trauma 
in a single center due to electronic scooter use since their 
public introduction by the City of Providence in the fall of 
2018. We discovered that, over the four-year period of this 
retrospective study, there were 25 craniofacial injuries meet-
ing inclusion criteria for which the Department of Plastic 
and Reconstructive Surgery was consulted. This equates to 
approximately 6 injuries each year. We therefore believe that 
the incidence of craniofacial injury is acceptably low in Provi-
dence, given that these vehicles are likely in operation for hun-
dreds of instances each week. However, as infrequent as these 
injuries may occur, they can be significant requiring surgical 
reconstruction, ICU admission, and lengthy hospital stay.

There are several key findings from this investigation. The 
mean age of 33.5 years and distribution of occupation status 
is different from what was hypothesized. We suspected that 
most injuries would occur amongst high school and college 
students from across the Providence area, given the density 

of educational institutions and younger individuals in the 
municipality. However, we discovered that students com-
prise the minority of these injuries (28%) and that most of 
these injuries were sustained by adults beyond college age. 
While the patient demographic results were surprising, the 
temporal data surrounding the site of injury were in line 
with expectations. Most injuries occurred during the sum-
mer months and in the afternoon or evening time of day. We 
advise that the City of Providence should exercise distinct 
caution during these periods to ensure rider safety. Of the 
riders tested for blood alcohol concentration, the average 
value was approximately double the legal limit for opera-
tion of a motor vehicle in Rhode Island. We believe this find-
ing may be of use to the city during periods of heightened 
caution. In addition, we discovered that nearly half (48%) 
of patients did not have documented helmet use; in one 
third (32%) of cases, helmet use was unknown. In the inter-
est of safety, we additionally advise the city to encourage 
practicing helmet usage among riders, as well as promoting 
helmets available for rent. Other safety measures may take 
place through formal notices applied to each scooter empha-
sizing the risks of vehicle use while intoxicated and without 
a helmet. Given the low incidence of significant injury with 
these motorized scooters, we believe they are generally safe 
with proper use and best safety practices, as with operation 
of any motor vehicle. 

The patterns of craniofacial injury observed in this study 
following electric scooter trauma are similar to previously 
published investigations.3,4 Faraji et al noted greatest fre-
quency of soft tissue injury among the lips, chin and fore-
head aesthetic units, which we recapitulate in this study.4 
Similarly, the same study identifies the greatest number of 
bony injuries among the orbit, zygomaticomaxillary com-
plex and nasal bones, which we too identify. These aesthetic 
units and bony complexes are anteriorly based, suggest-
ing that electronic scooter injury may involve a head-on  
collision or forward fall.

This study bears limitations. Our estimate of injury  
incidence is likely deflated, as it does not capture patients 
who did not present to care, as well as those patients who 
presented to the emergency department but were not seen 
by plastic surgery. Severe injuries leading in death would 
also not have been seen in the emergency department. Many 
patients with minor facial soft tissue laceration may be 
repaired in the emergency department without a specialty 
consult or not require evaluation at a tertiary care facility. 
However, patients with more extensive soft tissue injury 
would typically require specialty consultation. Notably, it 
is standard practice that bony trauma to the face be seen 
by the plastic surgery department, which typically performs 
approximately 70% of all facial trauma evaluations at Rhode 
Island Hospital. We therefore believe our reported incidence 
provides reasonable insight into the burden of craniofacial 
injury related to electronic scooter use.

Table 4. Distribution of bodily injuries beyond craniofacial trauma as 

well as frequency of their surgical management.

Table 5. Mortality and length of hospital stay following electronic 

scooter injury.

 Frequency (n = 25) Percent (%)

Other bodily injury 15 60

   Tooth avulsion 6 24

   Extremity injury 2 8

   Solid organ injury 2 8

   Pelvic injury 1 4

   Spine injury 1 4

   Thoracic injury 3 12

   Traumatic Brain Injury 4 16

   Intracranial Bleeding 3 12

Surgical management of injury 3 12

 Frequency (n = 25) Percent (%)

Hospital Stay, days (mean ± SD) 2.2 ± 4.9

ICU Admission 4 16

Fatal injury 0 0
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CONCLUSION
The incidence of craniofacial injury from electronic scooter 
use is low. However, these injuries may be significant when 
they do occur. Injuries most frequently take place during 
the summer months, occur in the afternoon or evening, and 
commonly involve an intoxicated operator. Like use of other 
motorized vehicles, rider vigilance and proper safety precau-
tions are imperative. We advise the City of Providence to 
encourage best safety practices and monitoring to ensure 
that this shared micromobility program may continue to be 
effective with minimized risk for injury. 
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‘Cardiac Arrest’ – The CPR Song
SAUD A. DHILLON, MD; AHMED SHAHAB, MD; ZUBAIR BASHIR, MD 

INTRODUCTION
Out-of-hospital cardiac arrest (OHCA) is a major public  
health problem. The exact incidence of sudden cardiac 
arrest is unknown but is estimated to be between 180,000-
450,000 in the US.1 Only 8–11% of people that are treated 
by EMS survive in the United States.2 Survival rates in the 
US according to CARES (Cardiac Arrest Registry to Advance 
Survival) 2021 were 9.1%3 (The 2021 dataset represented 
about 51% of US population). 

Novel strategies are needed to improve outcomes from 
OHCA. One such intervention is proposed and discussed 
in this article – the utilization of an instructional Cardio- 
Pulmonary Resuscitation (CPR) Song – titled ‘Cardiac 
Arrest’,4 with the intent to positively influence bystander 
CPR rates in the lay public. (https://www.youtube.com/
watch?v=e0il2tqaGAU) 

THE CHAIN OF SURVIVAL

The key to effective treatment of cardiac arrest is a strategy 
called the “Chain of Survival”.5

The components include:

• Recognition of cardiac arrest and activation  
of the emergency response system

• Early cardiopulmonary resuscitation (CPR)  
with an emphasis on chest compressions

• Rapid defibrillation

• Advanced resuscitation by Emergency Medical Services 
and other healthcare providers

• Post-cardiac arrest care

• Recovery (including additional treatment, observation, 
rehabilitation, and psychological support)

The first 3 components are very time sensitive, and out-
comes rapidly decline if treatment is not provided promptly. 
Moreover, there is a higher likelihood of presence of a lay-
person rather than a medically trained person at the time 
and place of a cardiac arrest. Neurologically intact survival 
decreases by 7–10% for every minute that a person with 
OHCA goes without CPR and defibrillation.6,7 Not all links 
in this chain of survival are equal. Data from the NHS in 
England indicate that the biggest ‘drop’ in survival occurs in 
the first link.8 Survival to hospital admission as per CARES 

2021 data is only 24.7%.3 Some well-established factors that 
improve survival include bystander CPR, early defibrillation 
and early advanced cardiac care. 

EARLY INTERVENTION AND BYSTANDER CPR
Bystander CPR may more than double survival rates. In a 
Japanese study from 2012 by S. Nakahara et al,9 increased 
bystander CPR rates from 2005–2012 (from 38.6% to 50.9%) 
more than doubled the neurologically intact survival (from 
3.3% to 8.2%). A European study10 that included data from 
27 countries showed a bystander CPR rate of 47.40% (range 
6.3–78%). In the US, as per 2021 CARES data,3 the survival 
to discharge rate for patients receiving bystander CPR was 
significantly higher than that of patients who did not receive 
bystander CPR (11.2% vs 6.7%, p<0.0001).

Bystander CPR rates in the US greatly vary between states 
and urban/rural setting and are between 10–65%.11 In the 
states participating in the CARES registry (Currently 30 
states participate within the US) the bystander CPR rate in 
2021 was 40.2%.

For comparison, in the state of Rhode Island, the bystander 
CPR rate was 20%.12 Though membership in the CARES reg-
istry improves outcomes, the state of Rhode Island does not 
participate in the CARES registry due to financial barriers.13

EFFORTS TO IMPROVE BYSTANDER CPR

In the first few minutes after cardiac arrest, it is more likely 
that the patient will be surrounded by lay persons not 
trained to do CPR. It is estimated that only about 2.4% of 
the US population undergoes CPR training annually.14 Sev-
eral other modalities have been tried and have, to varying 
degrees, proven to be useful early interventions in the first 
3 links in the chain of survival. These include CPR kiosks 
in public locations,15 mass trainings of large number of peo-
ple, instructional role-playing games, virtual reality pro-
grams,16,17 and 1- to 8-minute-long video instructions for 
compression only CPR.18 Additionally, to address the chal-
lenge of early appropriate intervention by bystanders and 
improving CPR training, several leading organizations have 
programs targeting such goals. World Health Organization’s 
“Kids Save Lives”,19 American Heart Association had a goal 
of training 20 million people per year in CPR by 2020 and 
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“All Citizens of the World Could Save a Life”20 are some 
such initiatives. Despite all the efforts, bystander CPR rates 
remain low and there remains much opportunity for novel 
strategies for improvement.

CHALLENGES

Some of the factors affecting bystander initiation of early 
CPR, calling EMS and use of AED, include insufficient train-
ing due to 3–4-hour long duration of the classes and high 
cost of BLS training sessions, the need for trained instruc-
tors, lack of awareness of where and how to get training 
and lack of motivation. Other well-known barriers to CPR 
performance include fear of causing harm, fear of litigation, 
complexity of performing mouth-to-mouth rescue breath-
ing, reluctance to make mouth-to-mouth contact, rescuer’s 
physical limitations, and panic.18,21,22,23,24 

‘CARDIAC ARREST’: THE CPR SONG

A potential way to reach the lay public, as a component of a 
broader health care intervention or as an independent public 
service message, could be music in the form of a lyrically 
instructional CPR song. This may be useful from memory 
by repeated exposure or even by playing actively if feasible, 
during a cardiac arrest occurrence. The specific intent is to 
increase bystander CPR rates in the public.

It was theorized that the ideal CPR song ought to include 
concise, simple and instructional lyrics that are backed by 
latest evidence and guidelines. Moreover, it may be updated 
as new evidence comes in.

The song, if set to a tempo of 110 beats per minute (bpm) 
could enable people to perform chest compressions at the 
recommended rate (100–120 bpm) and allow for a ±10 bpm 
margin of error.

Many individuals trained in Basic Life Support) (BPS) and 
Advanced Cardia Life Support (ACLS), including those work-
ing in health care, already utilize various songs and their 
tempo to guide the rate of initial chest compressions (for 
example, ‘Stayin’ Alive’ Bee Gees, 1977, which was recorded 
at 104 bpm). There have been other songs and music videos 
endorsed by medical organizations including the American 
Heart Association (AHA) and the British Heart Foundation, 
but they tend to utilize popular songs (e.g., ‘Stayin’ Alive’) 
and use their tempo to aid in appropriate chest compression 
rate (100–120 bpm).25,26,27 The CPR song (“Cardiac Arrest” 

4) written by the first author is composed with the specific 
purpose of delivering the message of early and appropriate 
intervention for a cardiac arrest. Gender neutral pronouns 
are used to be more inclusive. The intended outcome is an 
increase in bystander CPR attempts and where possible, 
defibrillator use. 

The lyrical content of the song is presented in Figure 1 and 
the rationale for word selection is provided in Figure 2.

CONTRIBUTION

The CPR song: Cardiac Arrest

If you see a person unconscious
Ask them “hey, you okay?”
If you see that they are not breathing
Or breathing strange, don’t delay

Cardiac arrest
Cardiac arrest
You gotta start chest compressions right away
Cardiac arrest
Cardiac arrest

You gotta call 911 right away
If a friend is with you
Send them to get a
Defibrillator right away

Cardiac arrest…

Put your palms on the center of their chest
Push 2 or 3 inches deep
Pump to save a life now
Keep on pumping with this beat

Cardiac arrest…

If you think they did drugs
Give them a narcan
Spray in the nostrils, right away

Cardiac arrest…

Figure 1.

AHA Recommendations & Comments on Lyrical Incorporation 

Recognize cardiac arrest immediately by checking: 
1. Unresponsiveness 
2. Absence of normal breathing, such as:
    a. Apnea 
    b. Gasping for air or “strange breathing” 

Lay rescuers recommended not to check a pulse: 
• Call EMS/911 
• Initiate CPR 
    Compression-only CPR; no ventilations
    Palm placement on the “Center of the chest”; lower half of sternum
    Fast (100-120/min) 
    Deep (2-2.5 inches) 
    Allow chest wall recoil
• Few interruptions in chest compressions as possible 

Use of Naloxone 
    Naloxone administration may be considered after initiation of CPR  
    if there is high suspicion of opiate overdose.  
    (~6% OHCA due to drugs) 

Do not hyperventilate 
    No mention of avoiding hyperventilation in the lyrics  
    for ease of understanding

Defibrillator
• Ask someone to get a defibrillator
• Once you have it, use it as soon as possible
• Put pads on the chest. Pad placement is usually indicated  
   on the defibrillator kit, if available. 
• After shock is delivered, immediately resume CPR

Figure 2.
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DISCUSSION & FUTURE DIRECTIONS
There is much room for improvement in making the chain 
of survival more effective and potentially save lives. The 
medical field is increasingly complex and though access to 
information has become much easier due to the information 
technology and internet revolution, misinformation and 
conflicting information for the lay persons have emerged as 
public health challenges. For a public health recommenda-
tion to practically become effective and change outcomes 
in the real-world setting, the communication to laypersons 
must ideally be clear, easily understandable and uniform 
across multiple organizations. Communication by the med-
ical community via art and music is underutilized and per-
haps a potential avenue to bridge the communication gap 
between the medical community and the lay public.

Dispatcher-guided CPR or telephone-CPR (tCPR) is a 
promising way to improve multiple outcomes to varying 
degrees. A Swedish study by Bång et al28 showed tCPR being 
offered by dispatchers in less than 30% OHCA cases, and 
CPR with dispatcher assistance completed in <15% cases 
(8 in all). Two reviews by Vaillaincourt et al29 in 2011 and 
Drennan et al30 in 2021 demonstrated dispatcher recognition 
of OHCA with 70% and 79% sensitivities respectively. 

In a prospective, before-after study 31, tCPR has been asso-
ciated with decreased time to commence CPR –256 to 212 
seconds (p<0.001) corresponding with a tCPR rate increase 
from 43.5% to 52.8% (9.3%) in the same period. 

In one systematic review,32 tCPR was associated with 
increased survival in four studies but with a trend toward 
decreased survival in one. In a later study33 by Wu Z et al, 
survival at hospital discharge as well as favorable functional 
outcome at hospital discharge were found to be improved 
compared to no CPR group (multivariate adjusted odds ratio 
for survival at hospital discharge was 1.64 (95% CI, 1.16–
2.30) and for favorable functional outcome at discharge was 
1.56 (95% CI, 1.06–2.31) for TCPR). Overall survival in the 
study remained at 11.5%.

In the above-mentioned study by Bobrow et al,18 layper-
sons exposed to even an ultra-brief video (1 minute in length) 
were more likely to attempt hands-only CPR and showed 
superior skills compared to untrained laypersons. The 
effects of brief interventions (1 minute, 5 minutes & 5-min-
ute video + 3-minute practice) were reflected even 3 months 
later after a single intervention, in increased bystander CPR 
attempts and quality of CPR. 

A recent systematic review by Pellegrino, Vance J and 
Asselin N 34 found trends towards improved CPR metric per-
formance in groups who were exposed to songs during treat-
ment, though this only reached significance when groups were 
tested at >30 days from initial exposure. Additionally, they 
suggested that song selection should favor beats per minute 
closer to the midpoint of the 100–120 ideal range to allow for 
variation when used as mental metronomes. The tempo of 
‘Cardiac Arrest’, consistent with that idea, is set at 110 bpm.

The authors are currently working on a public health 
intervention using the Intervening Mapping process35,36 

where the song is one component of a broader intervention – 
accompanied by an instructional video, skill exercises, and a 
social media community support group among others. 

Constructs from the Health Belief Model37 and Social Cog-
nitive Theory 38 were used in making the song to impact cog-
nitive determinants of behavior. The theoretical methods 
used include information chunking, repeated exposure and 
cues with the intent and hope to increase bystander CPR 
rates in the lay public and thereby attempting to increase 
survival and neurologically intact survival from OHCA.

An additional advantage of using art forms, including 
music, to disseminate accurate scientific medical ideas is 
its cost effectiveness (even in resource poor settings), wider 
reach in the society, and pan-cultural adaptability. The 
song can be re-composed in different languages and genres. 
Moreover, the ideas carried via music and art do not neces-
sarily require high literacy rates in the intended audience, 
which may be a major determinant in low-resource settings 
globally.

Fundamental societal structures and relations of individ-
uals within our modern society are rapidly evolving and are 
being redefined. Though the medical scientific community 
faces new challenges in disseminating accurate ideas in the 
public interest, the new landscape brings with it numerous 
opportunities for novel effective strategies.
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INTRODUCTION 
Stimulants are the most common treatment for attention 
deficit/hyperactivity disorder (ADHD) and can also be used 
to treat other conditions, including sleeping disorders and 
weight management. Between 2017 to 2021, stimulant dis-
pensations in Rhode Island (RI) increased 20.7%.1 National 
data show similar increasing trends among commercially 
insured individuals with rates of ADHD treatment increas-
ing 16% from 2017 to 2021.2 Many factors are likely con-
tributing to this increase. In 2020, the federal government 
waived the Ryan Haight Act, which required an in-person 
appointment before a practitioner could prescribe controlled 
substances via telehealth.3, 4 This waiver provided patients an 
opportunity to receive controlled substances without face-
to-face evaluation from an authorized prescriber. Though 
telehealth accessibility is dependent on many socioeco-
nomic factors, behavioral telehealth visits increased 32-fold 
in 2020 compared to 2019 and RI is among the states with 
the highest use of telehealth in 2020. 5,6 To reduce adminis-
trative burden and maximize insurance access, RI Medicaid 
no longer required recipients to submit annual recertifica-
tion paperwork.7 Additionally, many residents were affected 
by relocation, job loss, and social isolation. 

To better understand stimulant prescribing changes 
during the pandemic, we aim to analyze trends in stimulant 
prescribing in RI at the population level.

METHODS

We utilized data from the RI Prescription Drug Monitor-
ing Program (PDMP) to identify all stimulant prescriptions 
filled for RI residents between 2017 and 2021. Unique indi-
viduals were defined based on first and last name and date 
of birth on each prescription. When reporting demographics 
by year, an individual’s first stimulant prescription for that 
year was selected if an individual was dispensed multiple 
stimulants for the calendar year of interest. Demographic 
variables reported by the PDMP included age, sex, and insur-
ance type. To calculate rates of prescriptions dispensed per 
person, we took the number of prescriptions dispensed to 
RI residents from that year and divided it by the RI popula-
tion. When reporting diagnosis codes, to prevent bias among 
available codes, we excluded stimulants filled by pharma-
cies that had ICD-10 codes missing for more than 80% of 
their dispensed stimulants.8 Roughly 50% of pharmacies 

and 11.6% of prescriptions were excluded from the diagnosis 
code analysis presented in Figure 3. 

To examine trends in stimulant prescribing and Medic-
aid eligibility, we used annual RI population data from the 
Center for Disease Control and Prevention (CDC) Wonder 
and RI Medicaid Office’s Statewide Medicaid counts.9 To 
account for the Medicaid eligible population, only individ-
uals younger than 65 years old were included in proportion 
estimates. 

RESULTS
The number of stimulants dispensed increased 20.7% from 
35.5 prescriptions per 100 RI residents in 2017 (374,919 pre-
scriptions) to 41.3 prescriptions per 100 RI residents in 2021 
(452,739 prescriptions; Table 1). Out-of-state pharmacies 
consistently comprised less than 1% of total stimulants dis-
pensed over this timeframe. Dispensed stimulants covered 
by private insurance decreased 5.8% from 268,026 in 2017 
to 252,602 in 2021 while stimulants covered by the military 
increased 63% from 1,928 in 2017 to 3,143 in 2021. Stimu-
lants covered by Worker’s Compensation increased 12,541% 
from 34 in 2017 to 4,298 in 2021 and stimulants covered by 
Medicaid increased 108.4% from 66,614 in 2017 to 138,791 
in 2021. The percent of the RI population under 65 years 
old covered by Medicaid increased 3.6% from 33.8% in 2017 
to 35.0% in 2021. The median days’ supply of stimulants, 
median prescriptions dispensed per person and the median 
pill quantity remained unchanged over this timeframe. 

The number of RI residents under 18 years old filling stim-
ulants decreased 11.6% from 13,566 in 2019 to 11,999 in 
2021. Individuals aged 18–24 filling prescriptions decreased 
2.0% while individuals aged 25-34 and 35–44 have increased 
19.2% and 32.2%, respectively (Figure 1). When analyzed 
per capita, 6% of the RI population under 65 years old were 
dispensed a stimulant prescription (Figure 2). The percent 
of RI Medicaid recipients dispensed a stimulant prescription 
increased 59.4%, from 3.2% in 2017 to 5.1% in 2021. 

Among those with known diagnosis codes, 83% of stimu-
lants were dispensed to RI residents with ADHD diagnosis 
codes and 5% to residents with other childhood and adoles-
cent behavioral/emotional disorders. Stimulants dispensed 
to RI residents diagnosed with a sleep disorder or were 
overweight/obese made up of 4.5% and 1.5%, respectively  
(Figure 3).
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DISCUSSION 

Despite regulatory changes during the pandemic, the num-
ber of stimulants dispensed per year increased but the pro-
portion of the RI population under 65 years old receiving 
stimulants remained constant. This may be attributed to 
both an increase in the overall RI population and an increase 
in stimulants dispensed per person. This is supported by an 
increase in the number of prescriptions dispensed per per-
son. Historically, children and adolescents have been the 
primary recipients of stimulants. With the decline in stim-
ulant prescription recipients aged 0–17 years old and an 
increase in older age groups, the demographics of individu-
als who are dispensed stimulants appear to be changing. The 
decline in stimulant dispensing to minors after 2019 may 
be due to the lack of classroom supervision as teachers are 
typically among the first to recognize ADHD symptoms in 
children. During the early stages of the pandemic, children 

2017 2018 2019 2020 2021

Total Stimulants Dispensed 374,919 404,260 416,891 426,019 452,739

Prescriptions Dispensed Per 100-Persons 35.5 38.2 39.4 38.8 41.3

Percent of RI Population Served by Medicaid  
(<65 years old)

33.8 33.2 32.0 31.7 35.0

Payment Method 

   Private Insurance 268,026 261,457 281,756 282,090 252,602

   Medicaid 66,614 98,015 86,824 94,405 138,791

   Medicare 18,410 19,718 19,456 18,815 26,879

   Military 1,928 1,988 2,305 2,703 3,143

   Worker’s Compensation 34 447 242 2,736 4,298

   Unknown 19,907 22,635 26,408 25,270 27,026

Median Days’ Supply [IQR] 30.0 [30.0,30.0] 30.0 [30.0,30.0] 30.0 [30.0,30.0] 30.0 [30.0,30.0] 30.0 [30.0,30.0]

Median Stimulants Dispensed, per person [IQR] 2.0 [1.0,5.0]      3.0 [1.0,5.0] 2.0 [1.0,5.0] 2.0 [1.0,5.0] 3.0 [1.0,5.0]

Median Pill Quantity [IQR]   30.0 [30.0,60.0] 30.0 [30.0,60.0] 30.0 [30.0,60.0] 30.0 [30.0,60.0] 30.0 [30.0,60.0]

Table 1. Characteristics of Stimulants Dispensed in RI and their Consumers, PDMP, 2017–2021

Figure 1. Number of RI Residents Receiving Stimulants by Age Category 

(Years), PDMP, 2017–2021.

Figure 2. Percent of RI Population Under 65 Years Old Dispensed a 

Stimulant Prescription, PDMP & RI Medicaid Data, 2017–2021.

Figure 3. Diagnoses for RI Residents Receiving Stimulants, PDMP, 

2017–2021.
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attended school remotely where their teachers were not 
able to adequately assess their classroom behavior and per-
formance.10 In addition, among children presenting ADHD 
symptoms, stigmatization of childhood mental illness has 
caused caution among parents when considering medicating 
their child.11,12

As doctors learn more about how ADHD manifests in 
adults, more adults are diagnosed with ADHD. Significant 
life changes caused by the pandemic, such as loss of income 
and employment, and social isolation, could be contrib-
uting to this increase, as stress may trigger ADHD symp-
toms.13,14 The rise of ADHD misinformation shared through 
social media may also be a factor.15 About 1 in 8 adults with 
prior COVID-19 infection develop Long COVID, a symptom 
of which is brain fog, which shares many symptoms with 
ADHD and may be misdiagnosed.16

Along with the general rise in dispensed stimulants was 
the increase of stimulants paid for by Medicaid. This could 
be attributed to the rise in proportion of the RI population 
covered by Medicaid due to the eligibility renewal process 
pause, and the increased accessibility to healthcare through 
telehealth regulations. While the number of prescriptions 
paid by Medicaid increased, the proportion of Medicaid 
recipients receiving a stimulant prescription remained less 
than that of the general population. RI Medicaid is beginning 
to reinstate the annual eligibility applications, and although 
the Ryan Haight waiver ended in May 2023, the Consoli-
dated Appropriations Act of 2023 has extended telehealth 
flexibilities through 2024.7,17 However, the requirement for 
an in-person visit prior to prescribing controlled substances 
has not been waived through the Act.

Considering the potential decrease in Medicaid coverage, 
it is possible patients unable to fill their prescriptions may 
turn to obtaining illicit stimulants for treatment, as a similar 
phenomenon occurs when patients dispensed opioids have 
a sudden discontinuation of their prescriptions.18,19 This is 
concerning as local drug supply testing has demonstrated 
multiple “Adderall” pressed samples contained metham-
phetamine.20 This is consistent with police and news reports 
of rising methamphetamine contaminated Adderall pill  
seizures in RI.21 

Strengths and Limitations 
A strength of this study was the use of the RI PDMP data 
to assess trends in stimulant dispensations within RI. This 
database provides data on controlled substances dispensed 
from in-state and out-of-state pharmacies to RI residents. 
The PDMP does not collect information on patient race 
or ethnicity, which limits demographic analyses on indi-
viduals prescribed stimulants, and prescriptions that were 
not dispensed. It was also not possible to evaluate whether 
stimulants were prescribed via a telehealth or an in-person 
appointment. As RI pharmacists are only required to report 
ICD-10 codes for opioid prescriptions, nearly a quarter of 

stimulants were missing a diagnosis which may impact the 
ability to extrapolate diagnosis findings.

Since 2017, the number of stimulants dispensed per year 
in RI has increased but the proportion of the RI population 
receiving stimulants has remained constant. As changes 
in Medicaid coverage and telehealth regulations continue, 
future work should continue to monitor stimulant prescrib-
ing and ensure accessibility and sustainability for impacted 
patients. 
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(a) Cause of death statistics were derived from the underlying cause of death reported by physicians on death certificates.

(b) Rates per 100,000 estimated population of 1,097,379 for 2020 (www.census.gov)    

(c) Years of Potential Life Lost (YPLL).

NOTE: Totals represent vital events, which occurred in Rhode Island for the reporting periods listed above.  

Monthly provisional totals should be analyzed with caution because the numbers may be small and subject to seasonal variation.

Rhode Island Monthly Vital Statistics Report 
Provisional Occurrence Data from the Division of Vital Records

PUBLIC HEALTHVITAL STATISTICS 
UTPALA BANDY, MD, MPH  
DIRECTOR, RHODE ISLAND DEPARTMENT OF HEALTH 
COMPILED BY ROSEANN GIORGIANNI, DEPUTY STATE REGISTRAR

REPORTING PERIOD

VITAL EVENTS
NOVEMBER 2022 12 MONTHS ENDING WITH NOVEMBER 2022

Number Number Rates

Live Births 918 11,202 10.6*

Deaths 931 11,254 10.6*

 Infant Deaths 1 41 3.7#

 Neonatal Deaths 1 32 2.9#

Marriages 460 6,989 6.6*

Divorces 183 2,652 2.5*

* Rates per 1,000 estimated population

# Rates per 1,000 live births

REPORTING PERIOD

Underlying Cause of Death Category
MAY 2022 12 MONTHS ENDING WITH MAY 2022

Number (a) Number (a) Rates (b) YPLL (c)

Diseases of the Heart 203 2,407 219.3 3,414.5

Malignant Neoplasms 203 2,204 200.8 4,119.0

Cerebrovascular Disease 37 514 46.8 600.0

Injuries (Accident/Suicide/Homicide) 93 1,089 99.2 15,708.0

COPD 42 450 41.0 375.0
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CCononvivivivi umum

Please join us as we thank our outgoing presidents,  

inaugurate new leadership, honor award recipients,  

and celebrate 211 years of organized medicine in Rhode Island.

Special Guest Speaker: Jack Resneck, Jr., MD, Immediate Past President of the AMA

Watch for your invitation soon.

RHODE ISLAND MEDICAL SOCIETY

211ST ANNUAL MEETING and AWARDS DINNER 

6:00 pm Reception, 7:00 pm Dinner 

The Squantum Association, East Providence

SAVE THE DATE 
THURSDAY, SEPTEMBER 28, 2023



COMMENTARY

On Syndromes
JOSEPH H. FRIEDMAN, MD

I assume that most readers have not 
heard of “notalgia paresthetica” (NP). 
It is a “real” syndrome. I had not heard 
of it until I received an unsolicited 
email about it from God knows where. 
I was struck by its unusual character-
istics (see below) and asked my friend, 
a retired pediatrician, if he had heard 
of it. He hadn’t, so, after looking it up, 
I explained to him what it is. NP is a 
“not uncommon” syndrome of epi-
sodic unilateral itching in the upper 
back, T2–T6. My friend then asked if  
I recalled him asking about his recur-
rent problem of an itchy right foot and 
my response of, “don’t know, never 
heard of it. Some people get weird stuff. 
Not to worry.” He opined, probably 
correctly, that he clearly had a variant 
of this new-to-us entity, notalgia par-
esthetica, so that I should take it more 
seriously. He mildly chastised me for 
“blowing him off.” He was pleased that 
he now had a bona fide, “real” disorder, 
“notalgia paresthetica variant.” Itch-
ing, of course, is a common symptom 
of many different disorders, and many 
people itch for unidentifiable reasons, 
but only some have episodes of itching 
affecting half their back, and no one 
knows how many have an episodically 
itchy single foot. 

The first citation for NP in PubMed 
was published in Neurology in 1978, 
but the authors gave credit to Astwaza-
turow as the first to report this entity 
in 1934. Given the name of the discov-
erer, it is easy to understand why this 
syndrome has not been named after 
him, at least in the Western world. 

Learning of this disorder got me to 
thinking about what a syndrome is and 
what it means to have one. A syndrome 

The number of publications 

about a syndrome apparently 

doesn’t seem to influence 

its ability to obtain an ICD 

code, and therefore medical 

importance. Yet, much rarer 

syndromes, like being sucked 

into a jet engine, has its own 

billing code (V 99.73),  

although it boasts few  

publications, and who would 

bill for it remains a puzzle. 

is, of course, a collection of signs, 
symptoms, or laboratory findings that 
are linked together in a statistically 
and clinically significant manner to 
form a discrete disorder. Some are con-
sidered diseases whereas others simply 
stay a “syndrome.” Sometimes the 
term is used as an umbrella descrip-
tor to encompass several discrete dis-
orders, such as psychotic syndromes, 

an ICD 10 code, it’s not billable and if 
it’s not billable it doesn’t exist.” So, 
“painful legs and moving toes,” my 
most favored name for a neurological 
syndrome (not a disease, since there is 
no known pathology), does not have an 
ICD 10 code. It is therefore not billable, 
and therefore doesn’t exist, at least for 
a medical visit. I can bill for the pain-
ful legs with any number of diagnoses, 
but not the moving toes. There are 104 
citations in PubMed for painful legs 
and moving toes, starting in 1971, and 
146 for NP, starting in 1978, which is 
not a large difference, making me won-
der why one is billable and the other 
not. The number of publications about 
a syndrome apparently doesn’t seem to 
influence its ability to obtain an ICD 
code, and therefore medical impor-
tance. Yet, much rarer syndromes, like 
being sucked into a jet engine, has its 
own billing code (V 99.73), although 
it boasts few publications, and who 
would bill for it remains a puzzle. 

Defining syndromes
There is value in defining syndromes. 
If we identify three problems in a syn-
drome that includes four or more, we 
are compelled to look for the miss-
ing problems, which is helpful for the 
patient. Identifying a syndrome may 
allow us to review the spectrum of dis-
crete diseases that are included under 
the inclusive umbrella term of the 
syndrome. Thus, syndromic names 
have diagnostic implications. In addi-
tion, syndromic names may provide 
the relief we need to feel in “knowing” 
what is wrong. Giving “Long Covid” a 
name is reassuring to both patient and 
caregiver. The problem has a name.  

failed back syndrome, Parkinsonian 
syndrome, etc. Some of these have 
ICD 10 billing codes. NP, for exam-
ple, has an ICD billable code, G54.8, 
which appears to be a non-specific 
code, meaning it applies to several dif-
ferent disorders, but it gives a degree 
of robustness or life to this unusual 
collection of symptoms. In medical- 
legal practice, “if you didn’t chart it, 
it didn’t happen” translates, in daily 
medical practice to, “if it doesn’t have 
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It “exists.” There is a tangible disorder. 
Others have it. It is not so much that, 
“misery loves company,” as it is that 
no one wants to have a disorder that 
can’t be “googled,” or discussed in a  
meaningful fashion with others without  
going into personal details.

While syndromic names often pre-
cede identification of specific disease 
states, it sometimes works the other 
way, in which presumed specific dis-
eases are found to be collections of 
possibly unrelated pathologies. In very 
recent times, in my field of movement 
disorders, the disorder cortico-basal 
degeneration, a disorder with a char-
acteristic pathology, was found to be 
clinically inseparable, in occasional 
cases, from at least two other distinct 
pathological entities, all of which, so 
far, share some pathological features, 
and the clinical signs are now com-
bined as corticobasal syndrome. But 

these disorders, although sometimes 
looking like the others, usually look 
quite different, so that the individual 
pathologies have been lumped together 
into the “tau-opathies,” as they share 
abnormalities of the tau protein, 
although each has a different one. Occa-
sional patients have clinical features of 
more than one of these disorders. I have 
diagnosed a patient as having a “tau-op-
athy” as it did not fit a single disease 
set of clinical criteria, but had features 
of a few. This turned out at autopsy to 
have been correct. It shared pathologi-
cal features of more than one distinct 
tau-disorder. Using a syndrome’s name 
can allow a degree of flexibility in diag-
nosis, and this can be very helpful both 
for guiding patient care, as well as pro-
viding an explanation to the patient of 
the illness, so long as we understand 
that attaching a syndromic diagnosis is 
a label and not a pathology. 

We should not be fooled into think-
ing we know more than we do by  
simply attaching a name. v
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RIMJ AROUND THE WORLD

We are read everywhere

Wherever you may be, or wherever your travels may take you, check the Journal on your mobile device, and send us a photo: mkorr@rimed.org.

We are read everywhere

Top 10 countries:

 1. US
 2.  Canada
 3.  India
 4.  UK
 5.  Germany

In 2023 to date, more than 33,000 unique 

viewers worldwide have read Rhode Island 

Medical Journal articles or researched topics 

from its archives, rimedj.org.

 6.  China
 7.  Philippines
 8.  Australia
 9.  Brazil
 10. Taiwan

MOUNT SHASTA, CALIFORNIA

RIMJ Editor-in-Chief William Binder, MD, almost at the 

top of Mount Shasta during a May ascent he took with his 

two sons, checks out the latest issue of the Journal. 

   William Binder, MD, and his sons, one a mountain guide 

in Utah, endured a two-day trek ascending the 14,180-foot 

snow- and ice-clad Mount Shasta. Equipment included Al-

pine Touring skin bindings, avalanche beacons, a shovel, and 

a probe. The group camped out the first night at 10,200 feet, 

temperature about 15 degrees F. Setting out the next day at 

4 a.m., the temperature rose to about 40 degrees F when the 

sun rose. Father and sons skinned up most of the way, using 

crampons on the steeper and harder snow pack. They jour-

neyed up John Muir’s favorite ascent – straight up Avalanche 

Gulch, to Misery Hill, and then on to the majestic Shasta  

summit. Dr. Binder’s takeaway: “I passed my stress test!”

Mount Shasta, a steep-sided Cascade Range 

stratovolcano in Northern California, about 60 

miles north of Redding, along the I-5 corridor 

in Northern California, looms above Little Glass 

Mountain, a thick obsidian flow erupted from 

the Medicine Lake shield volcano about 1,000 

years ago. These are just two of the young vol-

canic areas monitored by the USGS California 

Volcano Observatory.  [USGS PHOTO]
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HERITAGE

‘Sons of Liberty’: Physicians 
Fought for Independence on 
Bunker Hill and the High Seas
MARY KORR 

RIMJ MANAGING EDITOR

They called themselves 
the Sons of Liberty, at first 
clandestine cells of Colo-
nial patriots fighting tax-
ation and tyranny by the 
British government, nota-
bly in battling the Stamp 
Act in 1765. Their most 
famous and provocative 
act was destroying 92,000 
pounds of tea in Boston 
Harbor in December 1773,  
what would come to be 
known as the Boston Tea 

Party, one of the key events that led to the Revolutionary War.
The Sons’ most prominent leader was Samuel Adams; others included  

Paul Revere and John Hancock, legends in the annals of American 
history. Less well-known are the phy-
sicians among the Sons’ ranks, notably  
Dr. Joseph Warren, a friend and com-
patriot of Samuel Adams. 

He was born in Roxbury, Massa-
chusetts, on June 11, 1741, one of four 
children of Joseph Warren, a farmer, 
and his wife, Mary. He graduated from 
Harvard College in 1759, and over the 
next four years apprenticed himself to 
Dr. James Lloyd of Boston. Afterwards, 
he opened his own practice of medi-
cine and surgery. In 1764, he married 
Elizabeth Hooton, who brought with 
her a dowry of considerable fortune. 
The couple would have four surviving 
children. 

His practice and reputation as a physician grew, as did his civic-mind-
ed activities. Following the egregious Stamp Act of 1765, his participa-
tion in the Sons of Liberty and other political organizations to challenge 
British rule expanded. After the Boston Massacre in 1770, when British 
troops fired into a rebellious crowd of protesters, killing five, Warren 
regularly attended town meetings, arguing for the rights of the American 
colonies, and wrote of their efforts in numerous Boston newspapers.

In 1775, he was elected to the presidency of the Massachusetts Provin-
cial Congress, a provisional governing body, and then commissioned as 
major general in the state’s militia. And it was Warren who directed Paul 

Doctors of the Declaration

On July 4, 1776, 56 delegates to the Second Conti-
nental Congress in Philadelphia unanimously adopted 
the Declaration of Independence, drafted by Thomas 
Jefferson. It began:

When, in the course of human events, it becomes  
necessary for one people to dissolve the political  
bands which have connected them with another, and 
to assume, among the powers of the earth, the separate 
and equal station to which the laws of nature and 
of nature’s God entitle them, a decent respect to the 
opinions of mankind requires that they should declare 

the causes which impel them to the separation.

The original parchment document was signed on 
August 2, 1776. Among the signatories were the 
following five physicians:

Benjamin Rush was born on Christmas Eve, 1745, 
Pennsylvania. He attended the College of New Jersey 

(later called Princeton), and 
chose medicine as his career. 
He apprenticed for six years, 
and then went to Scotland 
and the University of Edin-
burgh School of Medicine, 
where he was awarded the 
doctorate in 1768. Upon his 
return, he set up practice in 
Philadelphia.

Rush was active in the 
Sons of Liberty and in June 
1776, he was elected to 
represent Pennsylvania in  
the Continental Congress. 

During the war he was briefly the surgeon general  
to the Continental armies in the middle states and 

Dr. Benjamin Rush
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Front of the original Declaration of Independence
[LIBR ARY OF CONGRESS ]

Sons of Liberty Broadside, 1765 
[ M A SSACHUSE T TS HIS TORIC AL SOCIE T Y, PUBLIC  

DOM AIN, HT TPS ://COMMONS.WIKIMEDIA .ORG/ 

W/ INDE X .PHP? CURID =11558332]

Portrait of Dr. Joseph Warren 

(1741–1775)
[ NATIONAL PARK SERVICE , BOS TON 

NATIONAL HIS TORIC AL PARK ]
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Revere and William Dawes to sound the alert that British soldiers were 
heading towards Lexington to arrest Samuel Adams on April 18, 1775, 
and fight the American militia. The news of the skirmishes at Lexington 
and Concord, the following day, on April 19, 1775, propelled Warren to 
leave his patients in the care of his assistant and join the fight, tending 
to many of the wounded on the battlefields.

Two months later, on the morning of June 17, 1775, Warren learned 
that British forces had landed at Charlestown, north of Boston. He rode 
over to the American fortifications on Breed’s Hill and Bunker’s Hill, 
and joined the 1,200 militia defenders as a regular volunteer. The British 
infantry was twice repelled. But on the third and final British assault, 
when the militia, depleted of ammunition, began a retreat, a British of-
fice shot him with a musket or pistol ball between the eyes. He died 
instantly at age 34, on the first day of organized warfare of the Revolu-
tionary War, a true Son of Liberty. 

His body was stripped of his uniform, bayoneted by British soldiers, 
and thrown unrecognizable into a shallow grave. A year later, after the 
British retreat, it was found by his brothers, Dr. John Warren, Ebenezer 
Warren, and Paul Revere, a silversmith, who recognized Warren by  
the gold wire which secured the front eye-tooth. Forensics much later 
confirmed the circumstances of his death.

RI Surgeons on the High Seas
In Rhode Island, intrepid surgeons took to the sea on privateers, mer-
chant ships engaged in maritime warfare, deemed necessary to the war 
effort since the Continental Navy was small and fragmented. In 1775 an 
Act of the Continental Congress authorized “the capture and confisca-
tion of all British armed vessels, transports and supply ships, and direct-
ed the issuance of commissions to captains of cruisers and privateers.” 

It was a daring and dangerous enterprise. Dr. Stephen Vignernon of 
Newport was lost at sea. Dr. Usher Parsons, in his Sketches of Rhode 

he participated actively in the battles of New 
Jersey. Following the war, he resumed his practice 
in Philadelphia, taking on many apprentices while 
increasing his role as a professor of chemistry and 
medicine.

Josiah Bartlett was born in 
Amesbury, Massachusetts, in 
1729. He apprenticed in med-
icine and at age 21 began a 
successful practice in Kingston, 
New Hampshire. He concur-
rently served in the state legis-
lature and was also a colonel 
in the militia. Despite a lack 
of formal legal training, he was chosen to be New 
Hampshire’s Chief Justice of the Supreme Court 
and then governor. Bartlett never interrupted his 

practice of medicine. He also served as first president 
of the New Hampshire Medical Society.

Matthew Thornton was born 
in Ireland in 1714, migrating 
at an early age with his family 
to New England. He appren-
ticed in medicine, establishing 
a practice in New Hampshire, 
and served as a physician to 
the troops. He was chosen to 
enter the Continental Congress 
in November 1776 and was permitted to sign  
the Declaration at that time, the last to do so.

Oliver Wolcott was born in 
Connecticut in 1726. He gradu-
ated from Yale and entered the 
military. After returning from an 
unsuccessful raid against New 
France, he completed the study 
of medicine and then studied 
law, holding numerous posts 
before representing Connecticut 
in the Continental Congress.

Lyman Hall was born in 
Wallingford, Connecticut in 
1724. He attended Yale and, in 
1752, began an apprenticeship 
in medicine, establishing his 
practice in his home town.  
He ultimately migrated to 
Georgia to practice. In 1775 
he was chosen to participate in 
the newly formed Continental 
Congress and was later elected governor of Georgia. v
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Dr. Josiah Bartlett

Dr. Matthew Thornton

Dr. Oliver Wolcott 
[ABOVE PHOTOS :  
NATIONAL L IBR ARY  
OF MEDICINE ]

Dr. Lyman Hall 
[LIBRARY OF CONGRESS]

Photograph of “The Death of Gen. Warren at the Battle of Bunker’s Hill, June 17, 

1775.” Painted by artist John Trumbull, oil on canvas, and commissioned by the 

Warren family and gifted to the Museum of Fine Arts in Boston, 1977, by Howland 

S. Warren.  [CRE ATIVE COMMONS, WIKIMEDIA , IN THE PUBLIC DOM AIN ]
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Island Physicians, wrote of their perilous 
adventures. Dr. Levi Wheaton, after com-
pleting a surgical apprenticeship in Provi-
dence, signed on as surgeon to a privateer. 
But, “in the autumn of 1782, while cruising 
off the Southern coast, he was taken pris-
oner and carried into New York Harbor by 
the British frigate Vestal,” Parsons wrote. 
“He was put in charge of the prison hospi-
tal ship Falmouth.” In retrospect, Parsons 
noted, “this event was recalled with much 
pleasure, as having afforded him an oppor-
tunity of rendering some good offices to 
his imprisoned countrymen.” 

Dr. Solomon Drowne served as surgeon 
in the Continental Army from 1776–1780. 
He then signed on with the privateer sloop Hope out of Provi-

dence, under the command 
of Capt. James Munro. 
Drowne describes a typi-
cal day at sea in his diary, 
which he later published: 
“Oct. 15. A pleasant day. 
See a sail to windward...
give chase. On approach-
ing, discover her to be a 
Snow (type of sloop). She 

HERITAGE
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Dr. Levi Wheaton served as a surgeon on a 

privateer during the War of Independence and 

was taken prisoner by the British and sent to a 

prison hospital in New York City to work. 

hauls her wind and stands from us; sails 
very heavy, and Capt. Munro is sanguine 
in the belief we shall make a prize of 
her. She hauls up her courses and hoists  
English Colours.

“I take my station in the Cabin; where 
remain not long before I hear the Huzza 
on deck…Send our boat for the Captain & 
his papers…She has ten men on board and 
four excellent four pounders (cannons)…

Her cargo from Kingston, Jamaica consists of 149 puncheons, 23 
hogsheads, 3 quarter casks and barrels of rum, and 20 hogsheads 
muscovado sugar.

“Have our pistols hung up in the cabin, to be in readiness for 
the prisoners, should they take it in their heads to rise upon the 
watch in the night.”

The British crew and cargo were impounded and the ship 
towed. On Oct. 23, the victorious Hope arrived in Providence 
with its prize, “firing 13 cannon.” Drowne then returned to ter-
ra firma. After the French allied with the Colonists, he cared 
for the wounded soldiers in the regiments of the Marquis de 
Lafayette and Comte de Rochambeau, at the hospital set up 
in University Hall at the College of Rhode Island, now Brown  
University, which also served as a barracks during the Revolu-
tionary War. 

In the formative years of this country, the British branded 
these physicians traitors and pirates. They proudly called them-
selves the Sons of Liberty. v

Dr. Solomon Drowne later 

published his diary of working 

on the high seas as a surgeon 

on a privateer.

[BROWN UNIVER S IT Y PORTR AIT 

COLLEC TION ]
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RI AG, RIDOH halt proposed purchase of Prospect’s CharterCARE   
and Centurion Foundation

Department of Veterans Affairs awards $6.2M to VA Providence  
for Neurological Research to advance Veterans Health

PROVIDENCE – A proposed purchase of 
CharterCARE Health Partners by the  
Atlanta-based Centurion Foundation was 
halted by Rhode Island Attorney Gener-
al PETER F. NERONHA and the Rhode 
Island Department of Health on May 31. 

Last year, Centurion and Prospect 
signed an Asset Purchase Agreement 
(APA) for Centurion to acquire the Char-
terCARE Health Partners (CharterCARE) 
system from Prospect. The APA includes 
CharterCARE’s related businesses, real 
estate assets, physician clinic operations 
and outpatient services:

• Roger Williams Medical Center  
in Providence, RI

• Our Lady of Fatima Hospital  
in North Providence, RI

• Blackstone Valley Surgicare  
in Johnston, RI

• CharterCARE Medical Associates  
in Providence, RI

• CharterCARE Home Health Services 
in Providence, RI

• Roger Williams Cancer Center  
in Providence, RI

• Southern New England Rehabilitation 
Center in North Providence, RI

• St. Joseph Health Center  
in Providence, RI

The Attorney General and the Rhode 
Island Department of Health, the two 
state regulators empowered to oversee 
hospital conversions in Rhode Island, 
issued the following statement regard-
ing the status of an initial submission 
by Prospect Medical Holdings and The 
Centurion Foundation to state regulators 
pursuant to the Hospital Conversions 
Act (HCA). This submission was relat-
ed to a proposed transaction involving 
CharterCARE.

“Following review of a submission 
from Prospect Medical Holdings and The 
Centurion Foundation delivered on May 
26, 2023, regarding a proposed hospital 
conversion, the Attorney General and the 
Department of Health determined that 
the materials submitted do not constitute 

an Initial Application as required under 
the Hospital Conversions Act. The mate-
rials do not respond to the most recent, 
publicly available application form and 
do not include responses to transaction- 
specific questions.

The parties have been given notice 
by the Attorney General and the De-
partment of Health that the submitted 
materials do not constitute an Initial  
Application. Under the HCA, transacting 
parties seeking the transfer of ownership 
of a hospital must complete an Initial  
Application and file it with both the 
Office of the Attorney General and the 
Rhode Island Department of Health, who 
will determine whether the application is 
complete. Once the application is deemed 
complete, the Attorney General and the 
Rhode Island Department of Health will 
then initiate a review and issue a deci-
sion on the application for transfer of 
ownership as to whether all statutory 
criteria are met and the public’s interest  
is protected.” v

PROVIDENCE – The Department of Veterans Affairs has approved 
a grant of $6.2 million, effective June 1, 2023, for the VA Provi-
dence Healthcare System to support a full range of translational 
research, from understanding basic mechanisms of nervous sys-
tem function to developing and implementing novel treatments 
for complex neurological and mental health disorders.

The funding supports the VA Rehabilitation Research and 
Development Service (RR&D) Center for Neurorestoration and 
Neurotechnology (CfNN) located at VA Providence Healthcare 
System. The funding represents the 2nd renewal for CfNN, 
which was first funded in 2012. 

CfNN is one of 12 centers funded by VA RR&D dedicated to 
advancing Veterans Health through neuroengineering and clin-
ical neurorehabilitation research.  CfNN’s vision is to improve 
the physical function, mental health and functioning, and qual-
ity of life of Veterans. Since 2012, CfNN has facilitated deeply 
collaborative research between its scientists, VA Providence 
and other RR&D Center researchers, and CfNN’s university and 
hospital affiliates.

“The multidisciplinary cutting-edge research done by in-
vestigators at CfNN has the potential to dramatically improve 
the lives of our Veterans suffering from neurological and men-
tal health disorders and disabilities. With this renewal, our re-
search team at VA Providence will continue in their endeavor 
bring novel device-based therapies from research labs to the 
clinic,” said GAURAV CHOUDHARY, MD, Associate Chief  
of Staff (Research) at VA Providence.  

CfNN is led by LEIGH R. HOCHBERG, MD, PhD, who is 
a neurologist at the VA, the L. Herbert Ballou University Pro-
fessor of Engineering and Professor of Brain Science at Brown 
University, and director of the Center for Neurotechnology and 
Neurorecovery at Massachusetts General Hospital. He was the 
recipient of the 2022 VA Paul B. Magnuson Award, the high-
est research award in VA RR&D. “Restoring communication, 
mobility, mental health, and limb and sensory function are 
key priorities for Veterans Health. We are thrilled to have the 
opportunity to continue our research to develop new neuro- 
technology-based therapies to improve the health and function 
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Driving to Clean Air: New report reveals that a move to zero-emission vehicles  
would save 288 Rhode Island lives
American Lung Association releases report detailing benefits of transition to zero-emission passenger vehicles  
and electricity

of Veterans with neurologic or mental health disorders, and to 
help recruit and advance the next generation of neurorestoration 
researchers,” said Dr. Hochberg. 

BENJAMIN GREENBERG, MD, PhD, CfNN’s Associate 
Director and Professor of Psychiatry and Human Behavior at 
Brown, said, “This is an incredibly exciting time for making real 
differences in brain and behavioral disorders for Veterans. We 
are getting better at understanding how functioning in circuits 

in the brain give rise to mental health or neurologic disorders. 
And advances in technology promise to allow us to engage those 
brain pathways to relieve suffering and improve the lives of Vet-
erans with these illnesses. We’re honored to be able to continue 
CfNN’s work to support our nation’s Veterans and others with 
neurologic disease or injury.”

For more information about the center, please see  
centerforneuro.org v

PROVIDENCE – A nationwide transition 
to clean, zero-emission passenger vehi-
cles would have a dramatic impact on 
the air quality and health of Americans, 
according to a new report by the Ameri-
can Lung Association. The report, titled 
“Driving to Clean Air: Health Benefits 
of Zero-Emission Cars and Electricity,” 
highlights that a widespread transition 
to zero-emission passenger vehicles and 
electricity would result in up to 288 few-
er deaths and $3.2B in public health bene-
fits across Rhode Island by 2050.

As federal and state policymakers con-
sider new vehicle standards, the Lung  
Association’s new “Driving to Clean Air” 
report illustrates the potential health 
benefits if all new passenger vehicles sold 
are zero-emission by 2035. The report 
also projects that the nation’s electric 
grid will be powered by clean, non-com-
bustion renewable energy replacing fossil 
fuels by 2035. 

Nationally, a widespread transition 
to electric passenger vehicles, including 
cars, SUVs and light pickup trucks, would 
result in up to 89,300 fewer premature 
deaths and $978 billion in health benefits 
from 2020 to 2050. Here in Rhode Island, 

the transition would generate $3.2B in 
public health benefits and result in up to:

• 288 avoided deaths 

• 5,430 avoided asthma attacks 

• 29,400 avoided lost workdays 

Rhode Island has already taken import-
ant steps towards a cleaner transporta-
tion sector, including recent proposals to 
adopt zero-emission trucking standards 
and updated zero-emission vehicle stan-
dards for passenger cars. By moving to 
adopt the Advanced Clean Cars II pro-
gram, Rhode Island can join a growing 
list of states improving health locally 
through increasing zero-emission vehicle 
sales into the next decade. This program 
has the strong support of the American 
Lung Association as a key air pollution 
control measure. Nationally, the U.S. 
Environmental Protection Agency (EPA) 
recently rereleased a proposed rule that 
would create stricter emissions standards 
for cars and could make two-thirds of 
new passenger vehicles zero-emission by 
2032. The EPA is currently taking com-
ments on this proposed rule.

“Too many people across Rhode Island 
are impacted by the pollution caused by 

the transportation sector, including our 
children, grandparents and loved ones 
living with asthma, chronic obstructive 
pulmonary disease and lung cancer,” 
said DANIEL FITZGERALD, Director of 
Advocacy at the American Lung Associ-
ation. “We urge our state leaders to take 
action today to invest in the transition 
to zero-emission vehicles, which will  
improve our air quality and health.”

The transportation sector is a leading 
source of air pollution and the nation’s 
biggest source of carbon pollution that 
drives climate change and associated pub-
lic health harms. According to the 2023 
“State of the Air” report, approximately 
120 million people in the U.S. live in ar-
eas with unhealthy levels of air pollution. 
Low-income communities and many com-
munities of color too often bear dispropor-
tionate burdens from air pollution broadly, 
and transportation pollution, specifically.

This new report that focuses on passen-
ger vehicles stems from the more com-
prehensive March 2022 American Lung 
Association “Zeroing In On Healthy Air” 
report.

Learn more and see the full report at 
Lung.org/EV. v
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Equality in Abortion Coverage Act enacted
STATE HOUSE –The Equality in Abortion Coverage Act has been signed into law. 
Sponsored by Sen. BRIDGET VALVERDE and House Majority Whip 
KATHERINE S. KAZARIAN, the EACA will provide insurance coverage 
for abortion care to individuals on Medicaid as well as state employees.

The House, which passed its version of the bill April 27 on a 49-24 vote, 
gave the identical Senate version its approval following the Senate vote. 
The legislation was submitted immediately to Gov. DANIEL MCKEE, 
who signed it into law.

The legislation (2023-S 0032, 2023-H 5006) eliminates sections of 
law that expressly prohibit the state’s Medicaid programs and all health  
insurance provided to state employees from covering any abortion, except 
in cases of rape or incest or when completion of the pregnancy would  
be life-threatening.

Those prohibitions, up to now, have left Medicaid enrollees and state 
employees to pay the full cost of abortion procedures out of pocket. 
Roughly one-quarter of Rhode Islanders are covered by Medicaid, and an-
other 30,000 are covered by state employee plans. Since Medicaid is for 
individuals who have low incomes or are disabled, supporters have ar-
gued that the ban is discriminatory and forces struggling people to have to 
choose between getting the procedure and food, rent and other necessities.

The bill adds Rhode Island to the ranks of 16 states, including Mas-
sachusetts, Connecticut, Vermont and Maine, whose Medicaid programs 
cover abortion. In compliance with the federal Hyde Amendment, which 
prohibits federal funding of abortion services, the EACA adds language to 
state law that specifies that no federal funds shall be used to pay for them, 
except as authorized under federal law.

“We are grateful to bill sponsor Senator Valverde, Senate Judiciary Chair 
Euer and the members of the Senate for affirming the need for all Rhode 
Islanders to have access to abortion services, and voting in support of the 
Equality in Abortion Coverage Act. It has been too long that those in Med-
icaid and the State Employee Health Plan have been denied access to abor-
tion care. We thank all the Senators who voted yes on the EACA, joining 
their House counterparts who supported passage of this bill last month. As 
parts of the United States enact ever-stricter restrictions on abortion, here 
in Rhode Island we stand strongly with reproductive freedom, and will 
work tirelessly to make care available to all,” said NICOLE JELLINEK, 
chair of the Rhode Island Coalition for Reproductive Freedom.

Both the House and the Senate bill were cosponsored by a majority of 
the members of each chamber. Among the Senate cosponsors were Sens. 
TIARA MACK (D-Dist. 6, Providence), V. SUSAN SOSNOWSKI (D-Dist. 
37, South Kingstown), JONATHON ACOSTA (D-Dist.16, Central Falls, 
Pawtucket), MELISSA A. MURRAY (D-Dist. 24, Woonsocket, North 
Smithfield), Majority Leader RYAN W. PEARSON (D-Dist. 19, Cumber-
land, Lincoln), Sens. JOSHUA MILLER (D-Dist. 28, Cranston, Providence), 
DAWN EUER (D-Dist. 13, Newport, Jamestown), ALANA M. DIMARIO 
(D-Dist. 36, North Kingstown, Narragansett, New Shoreham) and VALARIE  

J. LAWSON (D-Dist. 14, East Providence). v

Rhode Island launches  
online medical marijuana  
card registration system 
PROVIDENCE – The Rhode Island Department of 
Health (RIDOH)’s new, user-friendly online reg-
istration system is now available for medical 
marijuana patients and authorized purchasers 
in Rhode Island. The prior system was entirely 
paper-based. 

The web-based portal will shorten processing 
time and eliminate the need to fill out and mail 
paper documents. 

The new system, known as the Rhode Island 
Cannabis Licensing Portal (see link below), lets 
existing card holders renew registrations, up-
date personal information, and make necessary 
changes to their existing registration cards. New 
patients applying for a medical marijuana regis-
tration card will now apply through the Cannabis 
Licensing Portal as well. The RIDOH Cannabis 
Licensing Portal User Guide has step-by-step di-
rections on how to use the online portal. 

RIDOH’s Medical Marijuana Program accepts, 
reviews, and approves patients and authorized 
purchaser applications and renewals. The portal 
may also be used by caregivers who have been 
selected by a card holding patient and approved 
by the Rhode Island Department of Business 
Regulation (DBR) to obtain their own marijua-
na registration card. Caregivers should visit the 
DBR Office of Cannabis Regulation for further  
information regarding their registration. 

RIDOH will stop mailing registration remind-
ers and renewal forms in the coming months. It is 
very important that patients create an account in 
the portal to be sure they get important messag-
es and updates from RIDOH, including renewal  
reminders 60 days before the expiration date. 

RIDOH approves or denies new applications 
and renewals within 35 days of receiving applica-
tions and all required documents. As a courtesy, 
RIDOH will email a renewal reminder 60 days 
prior to the expiration date on a patient’s card if 
the patient has an email on file with RIDOH. v

IN THE NEWS

67J U L Y  2 0 2 3   R H O D E  I S L A N D  M E D I C A L  J O U R N A L   R I M J  A R C H I V E S  |  J U L Y  I S S U E  W E B P A G E  |  R I M S

http://webserver.rilegislature.gov/BillText/BillText23/SenateText23/S0032.pdf
http://webserver.rilegislature.gov/BillText/BillText23/HouseText23/H5006.pdf
http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2023-07.asp
https://www.rimedicalsociety.org


National Kidney Registry removes disincentives to living donation, adds dependent care 
and home blood draws to Donor Shield

RIMJ seeks social-media-savvy Board member 

The Rhode Island Medical Journal (RIMJ) is seeking a 
social-media-savvy applicant to join its Editorial Board. 
Responsibilities include assisting in expanding RIMJ’s 
reach and visibility on social media platforms, reporting 
site analytics, and researching and reporting on other 
medical social media platforms to inform the Board.  

Expected time commitment is flexible, at several hours 
a month, and attendance at quarterly board meetings 
held via Zoom. A volunteer position, it is open to 
health care professionals in the RI medical community, 
and students, residents, or fellows. 

Interested candidates can contact William Binder, MD, 
editor-in-chief, and Mary Korr, managing editor, at: 

william_binder@brown.edu 

mkorr@rimed.org 

M E D I C A L  J O U R N A L
R H O D E      I S LA N D

www.nhpri.org    1-800-459-6019 (TTY 711)

Help your Patients Keep 
their Medicaid Coverage
Medicaid members will need 
to renew their eligibility with 
the State of Rhode Island to 
keep their health insurance.

You can help now by reminding  
your Medicaid patients to update  
their account information with their 
current address and phone number. 
Medicaid members can update their 
information by:
• Logging into their HealthSource RI  
 account: https://healthyrhode.ri.gov/ 
• Calling HealthSource RI at  
 1-855-840-4774 (TTY 711)

Neighborhood  
members can scan  
the QR code to update 
their address through 
our new e-form or visit  
www.nhpri.org

Thank you from all of us at Neighborhood 
for your commitment and partnership  
in ensuring Rhode Island families keep 
their health care coverage!

IN THE NEWS

The National Kidney Registry (NKR) recently announced the 
expansion of its Donor Shield program for living kidney and liv-
er donors to include reimbursement for dependent care costs 
(for children or adult dependents of the donor) and free home 
blood draws for living donors. These enhancements will go into 
effect over the next 60 days.

The Donor Shield maximum reimbursement is $17,000 per 
donor: up to $12,000 for lost wage reimbursement and up to 
$5,000 for travel and lodging reimbursement. Dependent care 
will fall under the travel and lodging portion of Donor Shield 
and will be subject to the $5,000 cap. The maximum Donor 
Shield reimbursement is nearly three times higher than the gov-
ernment-sponsored program, which limits the maximum donor 
reimbursement to $6,000.

“We are thrilled to add dependent care and home blood draws 
to the comprehensive protections and support already offered 
by Donor Shield,” said MICHAEL LOLLO, the National Kid-
ney Registry’s Chief Strategy Officer and a living kidney donor. 
“With the addition of dependent care and the home blood draw 
service, Donor Shield has eliminated, to the maximum extent 
possible, all disincentives to living donation.”

“We utilize Donor Shield for all the living kidney donors,  
direct and kidney paired donation, at our center,” said DR. 

KANDASWAMY, Director of Kidney Transplant at the Univer-
sity of Minnesota, one of the largest users of Donor Shield. “Not 
only is it the right thing to do for donors that give the gift of 
life, but it also increases the number of potential donors because 
it eliminates barriers that would historically prevent someone 
from donating a kidney.”

About Donor Shield
Donor Shield (www.donor-shield.org) is the most comprehen-
sive program in the world supporting and protecting living 
kidney donors. Donor Shield is backed by the National Kidney 
Registry, which is the largest paired exchange program in the 
world. All donors that participate in a National Kidney Regis-
try swap, Kidney for Life direct donation or donate at a Donor 
Shield Direct Center are automatically enrolled in the Donor 
Shield program. v
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Senators Reed and Whitehouse celebrate 
groundbreaking of CODAC’s Integrated 
Care Center
PROVIDENCE – United States Senators JACK REED and SHEL-

DON WHITEHOUSE celebrated the groundbreaking of CODAC 
Behavioral Healthcare’s new integrated care center in Provi-
dence on June 20th. 

The Rhode Island senators joined CODAC President/CEO, 
LINDA HURLEY, for a conference on the future applications of the 
center, followed by a tour of the building with renderings demon-
strating the exciting changes for effective health environments.

“This is a celebration, a groundbreaking of CODAC Behav-
ioral Healthcare’s new integrated care center,” said Senator 
Reed. “In each of their several locations, CODAC serves over 
3000 Rhode Islanders, at a time when there is a crisis in mental 
health, a crisis in addiction, a crisis that needs direct service, and 
that’s what CODAC supplies. It does so with great compassion  
as well as great care.”

CODAC will offer a complete range of services at its newest  
location, including primary care, psychiatric/mental health 
treatment, behavioral health treatment, and treatment for sub-
stance use and opioid use disorders. 

Moreover, they will provide health home services, tobacco 
cessation programs, and career path development, incorporating 
the Hope Initiative through a dedicated suite for peer recovery 
support services. 

“This is a first-class facility, this is a first-class operation,” 
said Senator Whitehouse. “This is about providing services at a 
first-rate level to the people who need it.”

Neighborhood Healthcare has been invited to establish a ded-
icated space within the integrated center, and there are ongoing 
conversations about including a small pharmacy to ensure that 
all aspects of comprehensive care are conveniently available 

New law will require no-cost EpiPen coverage
STATE HOUSE – A new law sponsored by 
Sen. Pamela J. Lauria and Rep. Michelle 
McGaw will require health insurers in 
Rhode Island to cover the full cost of 
life-saving epinephrine injectors, com-
monly known by the brand name EpiPen.

The legislation (2023-S 0575A, 2023-H 
5176A), which was approved by the Gen-
eral Assembly June 16 and signed by Gov. 
Dan McKee June 22, is aimed at prevent-
ing costs from being an obstacle to those 
whose lives depend on the device, which 
is used to manage severe symptoms of 
an anaphylactic reaction such as throat 
swelling or difficulty breathing.

The new law will require private and 
nonprofit insurers and HMOs that pro-
vide prescription coverage to cover at 
least one twin pack per year of at least 
one type of epinephrine auto-injector 
and cartridges, without copayments or 
deductibles, for all policies issued or re-
newed after Jan. 1, 2025.

Mylan, the manufacturer of the brand-
name Epi-Pen, raised its price by about 
500 percent between 2009 and 2016, re-
sulting in average prices of more than 
$600 per twin pack today. Even patients 
with prescription coverage may be saddled 
with high cost-sharing rates for the drug.  

In recent years, generic versions of the 
device have been developed, but they still 
cost $300 or more per twin pack.

The single-use injectors expire 18 
months from when they are manufac-
tured, so patients need to purchase new 
ones frequently regardless of whether 
they are ever used. Patients also need to 
have one available at all times, so they 
may need to keep several at once. Many 
of those at risk for anaphylaxis are chil-
dren, who may be exposed to their aller-
gen at school or through other children. v

under one roof. The new center will also house the CODAC cor-
porate headquarters and feature a welcoming community space.

Senators Reed and Whitehouse had a major role in secur-
ing federal funding for the new facility, delivering support of 
$840,000 in addition to last year’s contribution of $750,000.

The state-of-the-art treatment center will open in late 2023, 
consolidating care services in one central location for the bene-
fit of Rhode Island patients. v
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After leading federal COVID-19 response, Dr. Ashish Jha to resume 
role as dean of Brown’s School of Public Health
PROVIDENCE [BROWN UNIVERSITY] –  
After spending 14 months on tem-
porary leave to lead the U.S. gov- 
ernment’s COVID-19 pandemic re-
sponse and recovery efforts, ASHISH  

K. JHA, MD, MPH, will return to 
lead the Brown University School of 
Public Health on July 1, as Interim 

Dean Ronald Aubert continues his leadership through the close 
of Brown’s academic and fiscal years before taking on the per-
manent role of senior associate dean of education at the school.

Jha said his return offers an opportunity to employ insights 
from the nation’s pandemic response as educators across the 
school focus on training the next generation of public health 
leaders. 

“We are in a world drastically altered by the COVID-19 
pandemic,” Jha said. “For all we have accomplished to reduce 
illness and save lives, COVID-19 has exposed the weaknesses 
in our public health and health care systems. I look forward 
to returning to Brown to continue our groundbreaking work 
transforming public health education, research and practice to 
convert these weaknesses to strengths.” v

IN THE NEWS

RIDOH providing resources for healthcare providers to support 
pregnant and postpartum patients, infants

PROVIDENCE – The Rhode Island Depart-
ment of Health (RIDOH) is working to 
raise awareness and offer resources to 
healthcare providers around substance 
use conditions, particularly as they re-
late to pregnant and postpartum people 
and their babies and families. RIDOH 
wants to ensure that healthcare provid-
ers are aware of the impact that various 
substances can have on their pregnant 
or postpartum patients and have the  
resources to support them.

Annually in Rhode Island, at least 5% 
of the approximately 10,000 babies born 
are exposed to substances that may af-
fect their biopsychosocial health, devel-
opment, or behavior in the short and/or 
long term. Substances of exposure can 
include certain prescribed medications, 
illicit drugs, alcohol, cannabinoids, and 
tobacco. 

Resources and supports  
Parent Support Network  
of Rhode Island (PSNRI)
Through PSNRI’s Healing Mother and 
Baby Program, pregnant people living 
with a substance use condition can call 
or text 401-318-9577 to speak with an En-
glish or Spanish-speaking peer recovery 
coach and access free, confidential help, 
and support. 

RI MomsPRN
This is a free psychiatric telephone con-
sultation resource for healthcare providers 
who treat pregnant and postpartum peo-
ple. Healthcare providers can call 401-430-
2800 or email RIMomsPRN@CareNE.org 
Monday through Friday, 8 a.m. to 4 p.m.  
to be connected to perinatal specialists in 
real-time.

Family Visiting Program
This program provides prenatal support 
and services for infants and toddlers, in-
cluding connecting to other families and 
available resources. To learn more or get 
connected, people can call 401-222-5960.

Provider and Patient Education  
Materials
The following education materials can be 
ordered free of charge through RIDOH’s 
Publication Center: 

• Provider guide with background  
information, screening tools, and 
referral and supporting resources. 

• Brochures for display in waiting and/
or exam rooms for patients to take 
with them. Available in Cape Verdean, 
English, Portuguese, and Spanish. 

• Palm cards for display in waiting  
and/or exam rooms for patients to  
take with them. Available in English 
and Spanish.

• Posters for display in waiting rooms, 
bathrooms, and each exam room. 
Available in English and Spanish. 

• Safe Sleep flyer to help prenatal 
providers have conversations with 
their pregnant patients about ensuring 
safe sleep practices and environments. 
Available in English and Spanish 
through RIDOH’s Parents &  
Caregivers Publication Center. v
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Jeremy Lyle Warner, MD, 
named Editor-in-Chief 
of JCO Clinical Cancer 
Informatics
PROVIDENCE – JEREMY LYLE  

WARNER, MD, MS, FAMIA, 

FASCO, has been appointed as the 
next Editor-in-Chief of JCO Clini-
cal Cancer Informatics (JCO CCI), 
an American Society of Clinical 

Oncology (ASCO) journal. JCO CCI is an online-only inter-
disciplinary journal with a primary focus on how information 
systems help us learn from and improve cancer care, how they 
interact with each other, and how they serve to advance the 
field of cancer medicine.

Dr. Warner is a board-certified oncologist with Lifespan Can-
cer Institute and a professor of medicine at Brown Universi-
ty, member of Brown Medicine, the Legorreta Cancer Center, 
and Director of the Center for Clinical Cancer Informatics and 
Data Science (CCIDS). 

He has served as an editor for JCO CCI for 7 years and previ-
ously served on editorial board of JCO Oncology Practice. He 
has authored more than 130 journal articles and 6 book chap-
ters and co-founded the COVID-19 and Cancer Consortium 
(CCC19).

“I am thrilled to follow in the footsteps of the inaugural  
Editor-in-Chief, Dr. Debra Patt, MD, PhD, MBA, FASCO, who 
has positioned JCO CCI as one of the leading journals in the 
growing field of cancer informatics,” said Dr. Warner. “I look 
forward to growing our scope and impact as the field of oncol-
ogy, along with all fields in medicine, increasingly embraces 
advanced analytic approaches in what must be a responsible 
and ethical manner.”

Dr. Warner received his medical degree from Boston Uni-
versity and completed his internship and residency in internal 
medicine at University of California San Francisco and his fel-
lowship in hematology/oncology at the Beth Israel Deaconess 
Medical Center at Harvard Medical School. He also holds a 
Bachelor of Science degree in Electrical Engineering from Mas-
sachusetts Institute of Technology and a Master of Science in 
Electrical and Computer Engineering from the University of 
California San Diego.

Dr. Warner began serving as JCO CCI Editor-in-Chief on  
June 1, 2023. v

Dr. Nancy Meedzan named 
PC’s inaugural chair for 
new department of nursing

PROVIDENCE – Providence College  
(PC) has selected NANCY MEED-

ZAN, DNP, RN, CNE, NEA-BC as 
the Inaugural Nursing Department 
Chair in the College’s new School 
of Nursing and Health Sciences. 
Dr. Meedzan, who is currently a 

professor and dean of the Cummings School of Nursing at Endi-
cott College in Beverly, Massachusetts, will begin her tenure at 
PC on July 1. Dr. Meedzan will also be appointed to the faculty 
as a professor of nursing. 

She currently serves as president of the Massachusetts As-
sociation of Colleges of Nursing, an organization comprising 
all the deans of the commonwealth’s nursing programs, and 
she serves as an evaluator for the New England Commission 
of Higher Education. 

After graduating from Boston College in 1987 with a Bach-
elor of Science degree in nursing, Dr. Meedzan began a nearly 
20-year nursing career that involved working at several Rhode 
Island and Massachusetts hospitals and other medical facil-
ities. Her academic career began at Endicott, where she was 
appointed an adjunct faculty member in 2004. She became an 
assistant professor in 2006 and advanced through the faculty 
ranks, becoming dean in 2019. Dr. Meedzan has also taught at 
North Shore Community College, Northern Essex Community 
College, and Massachusetts College of Pharmacy and Health 
Sciences University. She earned a master’s degree in nursing 
at Salem State University in 1999 and a doctorate in nursing 
practice degree from Regis College in 2012. 

A committed scholar whose primary interest is in global 
health, Dr. Meedzan is currently co-investigator of an interna-
tional study of the impact of COVID-19 on patients living with 
HIV. She is the co-editor of the textbook Global Health Nursing 
in the 21st Century, and she has taken students on short-term 
immersion experiences to places such as Guatemala, South 
Africa, and the Dominican Republic to study the delivery of 
compassionate nursing care in places challenged to provide 
healthcare resources. 

PC’s first nursing students will begin studies in August. v
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Rhode Island State Psychiatric Hospital (RISPH) 
accredited by The Joint Commission
PROVIDENCE – The recently opened Rhode Island State Psychi-
atric Hospital (RISPH) has been accredited by The Joint Com-
mission, following a two-day survey during which the facility 
demonstrated compliance with all standards for psychiatric 
hospitals. Joint Commission representatives assessed the hos-
pital’s adherence to standards that address 19 areas, including 
life safety, environment of care, medication management and 
emergency management. 

The hospital, which opened on Oct. 25, 2022, is now accred-
ited for three years, with its next review expected in 2026.

“I want to extend my sincere gratitude to all of our staff for 
their hard work, collaboration, and assistance to ensure that 
our Joint Commission survey would go well,” said RISPH CEO 
IRINA BEYDER. “The surveyors were impressed...that the 
nursing, pharmacy and the medical staff work closely together, 
and the environment of care documentation was very organized 
and well prepared. This is a credit to our hard-working staff.” v

Newsweek names W&I’s 5-Ribbon hospital among 
its America’s Best Maternity Hospitals 2023 list 
PROVIDENCE – To help patients pick the best hospital for their 
family’s needs, Newsweek and the global market research and 
consumer data firm Statista announced their ranking of Amer-
ica’s Best Maternity Hospitals in 2023. 

The list names the top 384 leading hospitals for maternity 
care in the U.S., divided into two performance categories: five 
ribbon hospitals (159 institutions) and four ribbon hospitals 
(225 institutions). Within each category, hospitals are listed in 
alphabetical order. The evaluation is based on three data sourc-
es: a nationwide online survey in which hospital managers and 
maternity healthcare professionals (e.g., neonatal care provid-
ers and OB/GYNs) were asked to recommend leading materni-
ty hospitals; medical key performance indicator data relevant 
to maternity care (e.g., a hospital’s rate of cesarean births); and 
patient satisfaction data (e.g., how patients rated a hospital’s 
medical staff for responsiveness and communication). 

https://www.newsweek.com/rankings/americas-best- 
maternity-hospitals-2023 v

Newport Hospital’s  
Crista Durand recognized 
by Becker’s as ‘Women 
Hospital Presidents to Know’
NEWPORT – Newport Hospital Pres-
ident CRISTA DURAND is among 
the individuals named to Beck-
er’s Hospital Review 2023 list of 
“Women hospital presidents and 
CEOs to know.”

The 177 presidents and CEOs featured on this list are respon-
sible for growing their hospitals, fostering positive workforce 
cultures, expanding services and facilities, increasing provider 
and patient satisfaction levels, and more.

This list honors female hospital executives for their dedica-
tion to bettering their hospitals for patients and providers alike. 

In their profile of Durand, Becker’s stated:
“Ms. Durand takes ownership of Newport Hospital’s stra-

tegic, financial, clinical and operational functions. Under her 
leadership, the hospital is able to recruit leading physicians, 
meet community health needs and deliver quality care. Ms. 
Durand’s career has centered on planning, strategy and execu-
tion, skills that assist the hospital in achieving positive finan-
cial margins and exceptional care delivery. She is a fellow of the 
American College of Healthcare Executives.”

Durand was appointed President of Newport Hospital in 
2014. She holds a bachelor’s degree in financial management 
from Salve Regina University in Newport and a master’s  
in business administration from Nichols College in Dudley,  
Massachusetts. Durand is a member of the American College 
of Healthcare Executives. v

Lifespan’s Chief DEI officer 
Christin Zollicoffer selected 
by Becker’s Hospital Review
PROVIDENCE – Lifespan’s Chief  
Diversity Equity and Inclusion 
Officer CHRISTIN ZOLLICOFFER 
was selected by Becker’s Hospital 
Review to be included in their 2023 
list of “Hospital and health sys- 
tem diversity, equity and inclusion  
officers to know.” 

The Diversity, Equity and Inclusion (DEI) officers featured 
on the list are responsible for tackling health disparities, foster-
ing inclusive workforce cultures, instituting business resource 
groups, providing educational training sessions and more.

The list honors DEI officers for their dedication to bettering 
their hospitals and health systems. The leaders are crucial to 
the successes of their respective organizations, and the list rec-
ognizes the importance of their contributions and significance 
of their accomplishments.

As Lifespan’s chief diversity, equity and inclusion officer, 
Zollicoffer works to increase diverse representation at all lev-
els of the organization, and to ensure that DEI considerations 
are incorporated into decision-making processes with the 
goal of fair and equitable treatment for all. She also cultivates  
strategic relationships to ensure that Lifespan serves as an 
agent for transformative change in the community v

PEOPLE / PLACES

72J U L Y  2 0 2 3   R H O D E  I S L A N D  M E D I C A L  J O U R N A L   R I M J  A R C H I V E S  |  J U L Y  I S S U E  W E B P A G E  |  R I M S

Recognition

https://www.newsweek.com/rankings/americas-best-maternity-hospitals-2023
https://www.newsweek.com/rankings/americas-best-maternity-hospitals-2023
https://www.lifespan.org/people/crista-durand
http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2023-07.asp
https://www.rimedicalsociety.org


NABIL Y. KHOURY, MD, 89, departed  
this life peacefully surrounded by his loved  
ones on June 24, 2023. He was the beloved  
husband of Salwa Freij Khoury for 61 years.

He was the loving father of four: Olga 
Hawwa (Tawfik), Anita Chamoun (John), 
Robert Khoury (Mary), and Jacob Khoury 
(Maria), grandfather of eight, great-grand-
father of three.

Born on December 20, 1933 in Nazareth, Palestine, he com-
pleted his education and medical school in Damascus, Syria in 
1957. He then worked as a physician for the United Nations 
in Palestinian refugee camps, becoming the chief supervising  
physician for many of the camps in Syria.

He immigrated to the United States in 1962 with his bride 
and completed his Ob-Gyn residency in Boston, Massachusetts.

Following his residency, he joined a successful Ob-Gyn prac-
tice in Providence and played an integral role in initiating Ob-
Gyn care for underserved women at the Providence community, 
Pawtucket community, and Chad Brown Health Centers.

Amongst his numerous achievements, he served as Chief of 
the Ob-Gyn Department at St Joseph and Fatima Hospitals and 
as team chief at Women & Infants Hospital. He retired as a clin-
ical professor emeritus at The Warren Alpert Medical School of 
Brown University.

A physician for over 50 years, he brought over 12,000 babies 
into the world. Dr. Khoury was a role model for hundreds of res-
ident physicians and medical students, receiving many teaching 
awards during his career.

A devout Christian, Dr. Khoury was an active participant in 
the life of his church serving as a member of the parish council 
for many years. He was a Knight Commander of the Order of 
Saint Ignatius of Antioch.

He enjoyed spending time with his family, ping pong, back-
gammon, Arabic poetry, and traveling.

Memorial gifts to the Church would be appreciated. Arrange-
ments are entrusted to William W. Tripp Funeral Home (Tripp 
funeralhome.com). v

Obituaries

ALEXANDER P. ROBERTSON, III, MD, 
54, of Barrington, passed away on May 24, 
2023, surrounded by his loving family at 
the HopeHealth Hulitar Hospice Center, 
Providence after a courageous battle with 
brain cancer. He was the beloved husband 
of Michelle (DeRoche) Robertson and 
proud father of three cherished daugh-
ters, Anna S. Robertson of Mashpee, MA;  

Hope K. Robertson of Boston, MA, and Katherine T. Robertson 
of Barrington.

Alex spent his childhood in West Hartford, CT where he was 
introduced to the medical field at an early age by his father, Rus-
sell, who was an Ear, Nose and Throat surgeon at Hartford Hos-
pital. Alex shared his father’s passion for healthcare and chose to 
care for those in need above all else. Alex attended high school 
at the Loomis Chaffee School in Windsor, CT, where he excelled 
academically and athletically, graduating Cum Laude in 1987, 
serving as a member of the varsity soccer and lacrosse teams 
and as a nationally ranked squash player. Following high school, 
he completed his undergraduate degree at Dartmouth College 
in Hanover, NH, graduating in 1991, where he played varsity 
lacrosse and squash, was a member of the Chi Herot fraterni-
ty, and graduated Cum Laude. Before entering medical school, 
he spent a year working on the ski slopes in Telluride, CO. 

Alex earned his medical degree at the University of Virginia 
in 1997 before completing his residency and Trauma Fellowship 
in orthopedic surgery at Brown University in 2002. He furthered 
his medical training at Pennsylvania Hospital in Philadelphia, 
where he completed a fellowship in Spine.

Alex joined University Orthopedics in 2004 as an Orthopedic 
Spine Surgeon. He was the recipient of the 2022 Excellence in 
Teaching Award at The Warren Alpert Medical School of Brown 
University Department of Orthopedics. He also won the award 
in 2015; this recognition underscores his exceptional dedication 
to teaching and mentorship. He was a beloved and attentive 

THOMAS MCCAULEY, MD, 67, of Narra-
gansett, passed away May 31, 2023. 

Dr. McCauley was a 1974 graduate of 
LaSalle Academy. At Boston College he 
ranked first in his class and Phi Beta Kap-
pa in his junior year. He later attended 
Brown University Medical School and be-
came board-certified in internal medicine. 
Dr. Tom’s ophthalmology residency was 

at Yale University. In addition to his private practice, he was a 
clinical assistant professor of surgery at Brown. 

Despite all his professional achievements, what mattered 
most to Dr. Tom was how he wanted people to be treated. In  
referencing Dr. McCauley, David Chang, MD, editor of the Jour-
nal of Cataract and Refractive Surgery, noted the following: 
“We ophthalmologists are blessed with amazing knowledge, 
training, and microsurgical skills. Let us not forget, however, 
the power and influence that come from simple acts of kindness 
and integrity without requiring such credentials.” 

Dr. McCauley is survived by his best friend and life partner 
Michele Palazzolo and several cousins.

Donations in Dr. McCauley’s memory may be made to St.  
Jude’s Children Hospital, 501 St. Jude Place, Memphis, TN 
38105 or www.stjude.org/donate v
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doctor and took great pride in trying to restore a better quality 
of life to all of his patients.

In spite of all of his medical success, he was most proud of his 
three daughters. A devoted father, he was always there for his 
girls, coaching them all in numerous sports over the years and 
attending every one of their events and games. He was also a 
loving son and brother who cherished family traditions such as 
the annual Robertson Thanksgiving soccer tournament. 

He was adventurous and had a deep love of the outdoors. As a 
young boy he traveled all over the world with his father, while 
developing a passion for fishing. In addition, he enjoyed skiing, 
mountain biking, kayaking, and hiking especially with his wife 
Michelle and beloved dogs, Clyde and Dublin. He also enjoyed 
all racquet sports including tennis, paddle tennis and squash. 

It is with profound gratitude that the family would like to 
thank the staff at HopeHealth Hulitar Hospice for their care and 
compassion.

Contributions in Alex’s memory may be made to the Special 
Olympics (https://support.specialolympics.org) and the Ameri-
can Brain Tumor Association (ABTA) (https://give.abta.org/give/ 
261975/#!/donation/checkout) (ABTA) 8550 W Bryn Mawr Ave, 
Ste 550 Chicago, IL 60631.

For online condolences, please visit www.wrwatsonfuneral-
home.com v
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crewman before transferring to the Medical Corp. He also 
served in the armed forces in Korea. 

In 1949, Clarence returned home and graduated cum laude 
with honors in biology from Brown. He then attended Tufts 
Medical School where he earned his medical degree and later 
completed his internship and surgical residency at Rhode Island  
Hospital. In 1959 he began his private surgical practice at 
Rhode Island Hospital. One of his proudest accomplishments 
was being part of the team that performed the first open heart 
surgery in Rhode Island. He would later become the Chief of 
Rhode Island Hospital’s Second Surgical Service. Clarence also 
taught surgery at Brown University Medical School where he 
was a Clinical Associate Professor. This position earned him 
the Brown University, School of Medicine Emeriti Award for 
“outstanding service to medical education.”

While working as a surgeon, Clarence was very active in  
national and international clinical research groups, authoring 
or co-authoring over 30 papers published in prominent surgical 
journals. He was chief of the Cancer and Acute Leukemia Study 
Group at the Rhode Island Hospital, served as the Secretary  
and Treasurer of the Rhode Island Chapter of the American  
College of Surgeons and on the Executive Committee of the 
New England Cancer Society.

After Clarence retired in 1995, he took to oil and watercolor 
painting and eventually became an exhibiting/artist member of 
the Providence Art Club. He also became an active leader in 
Rhode Island Freemasonry. As a proud Mason, Clarence quickly 
ascended to a 32nd Degree Mason, member of the Scottish Rite, 
The Master of St John’s Lodge No. 1 in Providence, medical  
director of the Palestine Temple Shriners, member of the Board 
of Governors at the Shriner’s Children’s Hospital and a Knight 
Commander of the Temple.

For all his achievements in medicine and his involvement in 
community and philanthropic affairs, Clarence was inducted 
into the City of Cranston Hall of Fame in 2000.

He is survived by his children: Leslie Soderberg Deiss and her 
husband Jeffrey, Eric A. Soderberg and his wife Kathryn, Kurt 
A. Soderberg and his wife Elizabeth, and his much-loved grand-
children: Jeffrey Jr. and Caroline, Eric and Ellie, and Zachary 
and Gregory. He is predeceased by one sister, June (Soderberg) 
Gifford, of Cranston. v

CLARENCE H. SODERBERG, Jr., MD, 96, of East 
Greenwich, died peacefully on May 15, 2023. He was 

married to his beloved wife, the late Beverly A. (Dorman) Soder-
berg for 54 years.

Affectionately known by many as 
“Doc” or “Soda,” Clarence was a graduate 
of Cranston High School where he served 
as senior class vice president and earned 
varsity letters in baseball, basketball and 
football. Clarence was the first in his 
family to attend college. This made him 
eternally grateful to his older sister, June 

(Soderberg) Gifford, because the family could only afford one 
postsecondary education.

Clarence was admitted to Brown University in 1944. How- 
ever, his education was interrupted by a call to serve his  
country during WWII, where he trained as a heavy weapons 
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