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A B S T R A C T

Importance: Newborn feeding difficulties are increasingly attributed to ankyloglossia, leading to a surge in fre
notomy procedures despite limited high-level evidence supporting its effectiveness. Disparities in access to 
appropriate feeding assessments contribute to potential surgical overtreatment and inequities in care.
Objective: To evaluate the impact of a paradigm shift newborn feeding difficulties model on clinical care patterns 
and health equity.
Design, Setting, and Participants: A retrospective cohort study of infants (<6 months) with ankyloglossia-related 
ICD-9/ICD-10 codes at a tertiary academic pediatric hospital’s otolaryngology outpatient clinic between 2017 
and 2024, comparing pre-model (2017–2023) and post-model (2023–2024) cohorts.
Main outcomes and measures: Primary outcomes included certified speech-language pathologist (SLP) and 
lactation consultant (CLC) evaluations, ear, nose, and throat (ENT) visits, and frenotomy rates. Sociodemo
graphic disparities in access and treatment were analyzed using multivariable logistic regression and mediation 
analysis.
Results: Of 1454 patients, 1171 were pre-model and 283 were post-model. Post-model patients were older (5.3 vs. 
3.6 weeks, P < 0.001), more likely to have public insurance (34.3% vs. 27.4%, P = 0.02), and had increased SLP/ 
CLC visits (50.9% vs. 0.9%, P < 0.001), reduced ENT visits (61.8% vs. 99.7%, P < 0.001), and decreased fre
notomy rates (17.7% vs. 45.4%, P < 0.001). Pre-model patients were also less likely to receive frenotomy if had 
non-English language (AOR: 0.34; p = 0.001) and public insurance (AOR: 0.56; p = 0.002); for post-model 
patients, these disparities were not present. Mediation analysis indicated that the model mitigated the nega
tive effect of public insurance on SLP/CLC access by 54%.
Conclusions and relevance: Implementing a paradigm shift newborn feeding difficulties model resulted in a sig
nificant shift in clinical care patterns, with increased utilization of SLP/CLC services and reduced frenotomies. 
The model also improved access to care for publicly insured patients, demonstrating its potential to enhance 
health equity and optimize feeding difficulty management.

1. Introduction

Newborn feeding difficulties present a significant clinical challenge 
in pediatric care, arising from a complex interplay of infant and 
maternal anatomical, physiological, and behavioral factors. With 
increasing promotion of breastfeeding and rising breastfeeding rates 

over the past few decades, there is significant pressure for clinicians to 
diagnosis and address feeding issues. Further, given the non-specific 
nature of symptoms (e.g., latching difficulties, maternal pain, poor 
weight gain), heightened public awareness, and appeal of a curative 
intervention, there has been a dramatic surge in predominantly devel
oped countries in attributing these difficulties to tongue-tie 
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(ankyloglossia, or restricted movement of the tongue) and referring in
fants for frenotomy - a minimally invasive procedure where excess tissue 
under the tongue is released [1–5]. However, studies indicate that in
fants with fully restricted appearing tongue-ties can feed asymptomati
cally, and only 11.8–44% of infants with varying degrees of 
ankyloglossia in fact experience breastfeeding difficulties [6–9]. Despite 
this, tongue appearance alone and subjective infant-mother dyad fac
tors, including increased feeding-related worry and reduced breast
feeding self-efficacy, are significantly associated with frenotomy [10], 
raising concerns about substantial misdiagnosis and overtreatment. 
Moreover, high-level evidence supporting a direct association between 
frenotomy and improved breastfeeding outcomes remains lacking [1,8,
11–13], leaving uncertainty about which infants truly benefit from the 
procedure vs. alternative interventions [14], such as lactation consul
tation or myofunctional therapy. Additionally, disparities in ankylo
glossia diagnosis and frenotomy utilization have been observed, with 
higher rates among male infants [2], first-born children [8], and those 
from families with higher socioeconomic status [8,15], privately insured 
families [2], or of Caucasian race [15], suggesting that healthcare access 
and provider biases may influence decision-making, rather than clinical 
necessity alone.

In response to these challenges, a multidisciplinary approach, 
including specialized, comprehensive functional feeding assessments 
and skilled lactation support, have been increasingly recognized as a 
preferable way to identify the often multifactorial etiology of newborn 
feeding problems, optimize clinical outcomes, and reduce frenotomies 
by 61–70% [10,12–14]. Building on the movement toward multidisci
plinary assessment and careful selection of infants who may benefit from 
frenotomy, this study aims to examine the impact of our institution’s 
paradigm shift newborn feeding difficulties model on clinical care pat
terns and health equity. Specifically, we evaluate access to the model 
itself as well as SLP/CLC evaluation, frenotomy rates, and associations 
between sociodemographic factors and various clinical care patterns.

2. Methods

2.1. Paradigm Shift Newborn Feeding Difficulties Model

In March 2023, our institution implemented a paradigm shift model 
for managing newborn feeding difficulties. This protocol prioritizes an 
initial clinical swallow evaluation conducted by a dually certified 
speech-language pathologist (SLP) and lactation consultant (CLC). The 
SLP/CLC’s comprehensive assessment includes: 1) Clinical History 
Collection: The SLP/CLC gathers information about the infant’s birth 
history, medical history, prior and/or current lactation support, weight 
gain concerns, and feeding history. Feeding history includes details 
about feeding behaviors, such as position, duration, daily intake, mod
ifications, and schedule; any behavioral patterns associated with 
feeding; as well as any feeding difficulties, such as maternal pain during 
breastfeeding, milk production issues, or challenges with infant milk 
transfer); 2) Subjective Head and Neck Sensory-Motor Evaluation: The 
SLP/CLC examines range of motion, symmetry, and strength of the in
fant’s jaw, lips, and tongue as well as additional structures including the 
hard and soft palate and the presence of oral reflexes. Additional ob
servations noted include breathing, secretion management, phonation, 
positioning/postural control, and behavioral state during feeding.; 3) 
Feeding Skills Assessment: Both bottle-feeding and breastfeeding, as 
applicable, are evaluated. The SLP/CLC uses the Tongue-Tie and 
Breastfed Babies Assessment Tool (TABBY) to objectively assess tongue 
appearance and function [17] and the Bristol Breastfeeding Assessment 
Tool (BBAT) to ascertain support needed for optimal positioning and 
attachment at the breast [18]; 4) Caregiver-Reported Measures: The 
SLP/CLC gathers caregiver input using the Breastfeeding Self-Efficacy 
Scale [19]. The infant’s current diet classification is characterized 
using the International Dysphagia Diet Standardization Initiative 
(IDDSI) Level and the Infant Functional Oral Intake Scale (FOIS); 5) 

Caregiver Education: The SLP/CLC provides explanation and demon
stration of feeding techniques, including positioning and modifications 
that optimize swallowing and feeding. Caregivers are also informed 
about potential anatomical variations that can negatively impact oral 
feeding skills and are given an overview of the diagnostic work-up for 
feeding difficulties and possible procedural interventions.; 6) Recom
mendations: Based on the comprehensive evaluation, the SLP/CLC cre
ates an individual treatment plan. This may include referral to 
otolaryngology for further evaluation if needed or follow-up with the 
SLP/CLC for ongoing consultation and/or intervention. If the SLP/CLC 
determines surgical candidacy is warranted, a pediatric otolaryngologist 
will assess the patient either on the same day or within one week.

2.2. Study design and population

This is a retrospective cohort study of pediatric patients aged <6 
months presenting to a tertiary academic pediatric hospital’s otolaryn
gology outpatient clinic with ankyloglossia-related ICD-9 or ICD-10 
codes (including 750.0, 750.26, 783.3, 779.31, Q38.1, R63.3, P92.5, 
P92.9, Q38.0, etc.) between 2017 and 2023 (pre-model) and 2023–2024 
(post-model). Patients with confounding comorbidities (e.g., prematu
rity, aspiration, DiGeorge syndrome, Trisomy 21, laryngomalacia, vocal 
fold paralysis, craniofacial abnormalities such as cleft lip and/or palate, 
esophageal or pharyngeal dysphagia, chronic pediatric feeding disorder, 
pyloric stenosis, subglottic stenosis, and chronic respiratory failure), as 
well as those with posterior tongue tie or a history of prior frenotomy 
(including z-plasty), as documented in their chart’s problem list, medi
cal history, surgical history, or clinical documentation, were excluded. 
Institutional Review Board approval was obtained (IRB # 24–42047) 
from the University of California, San Francisco.

2.3. Predictor variables

Parent-reported sociodemographic variables were extracted through 
clinical informatics techniques and coded, including age at presentation, 
sex (male vs. female), race and ethnicity (racial or ethnic minority group 
vs. White, non-Hispanic), insurance (public vs private, as a proxy for 
socioeconomic status), and primary household language (English vs. 
Non-English). Age was calculated from birthdate and first encounter 
date and coded as a continuous variable and well as dichotomized based 
on the median age. Race and ethnicity were dichotomized based on the 
US Office of Minority Health definition of racial and ethnic minority 
groups (African American/Black; Hispanic/Latino; Native American/ 
Alaskan Native; Native Hawaiian/Other Pacific Islander; Asian Ameri
cans; and two or more races, when one or more are from the preceding 
racial and ethnic categories in this list) [20]. Public insurance included 
Medical, Medicare, California Children’s Services Medical, or other 
government-specific low-income health programs, while private insur
ance included Blue Cross Blue Shield, Aetna, United Healthcare, or other 
commercial insurance providers.

2.4. Geographic variables

Residential addresses were extracted from the electronic medical 
record through clinical informatics techniques and geocoded to their 
corresponding census tract; census tracts are relatively permanent and 
small (average of 4000 residents) geographic entities within counties, 
which have been designed to be homogeneous with respect to de
mographic and economic conditions. After census tract identification, 
each patient was assigned corresponding 2022 California CDC/ATSDR 
Social Vulnerability Index (SVI) percentile rankings [21]. The SVI is a 
validated placed-based measure of disadvantage, which encompasses a 
comprehensive suite of 15 US census-derived social determinants, such 
as unemployment, lack of vehicle access, and crowded housing, that are 
linked to health care disparities. SVI composite scores are based on 
relative social vulnerabilities of a particular census tract among all 8057 
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California Census tracts, ranging from 0 to 1, with 0 representing the 
lowest social vulnerability and 1 representing the highest.

2.5. Outcome variables

Outcome variables included clinic visit type (either with a pediatric 
otolaryngologist, dually certified speech-language pathologist and 
lactation consultant (SLP/CLC), or both); provider sequence (SLP/CLC 
then ENT vs. ENT then SLP/CLC), if applicable; undergoing frenotomy 
(either in-office or in the operating room); as well as charge, payment, 
and adjustment detail information based on CPT codes and visit type.

2.6. Statistical analysis

The dataset did not meet conditions for a normal distribution (Sha
piro-Francia test for normality, P < 0.05). Chi-squared tests of associa
tion and Mann-Whitney U tests (⍺ < 0.05) were used to compare 
sociodemographic and outcome variables between cohorts. With Bon
ferroni correction applied to adjust for multiple comparisons, multi
variable analyses were performed. STATA (Release 17. College Station, 
TX: StataCorp LLC) was used for all statistical analysis.

3. Results

3.1. Cohort demographics

A total of 1454 patients met our inclusion and exclusion criteria: 
1171 were pre-model and 283 were post-model. Sociodemographic, 
clinical, and geographic data of the study cohort are described in 
Table 1. The median age (IQR) was 3.9 (2–8.1) weeks. 568 (39.1%) were 
female, 659 (59.2%) identified as part of a racial and ethnic minority 
group, 418 (28.8%) had public insurance, and 117 (8.1%) did not speak 
English as their primary language. The median (IQR) SVI ranking was 
0.29 (0.12–0.52), signifying that 71% of Census tract groups in Cali
fornia are more socioeconomically disadvantaged than our study pop
ulation. For clinical variables, 1343 (92.4%) had an ENT visit, 154 
(10.6%) had an SLP/CLC visit, and 582 (40.0%) underwent frenotomy.

Compared to pre-model patients, post-model patients were statisti
cally older at age of presentation (5.3 vs. 3.6 wks, P = < 0.001), more 
publicly insured (34.3 vs. 27.4%, P = 0.02), had less ENT visits (61.8 vs. 
99.7%, P = < 0.001), had more SLP/CLC visits (50.9 vs. 0.9%, P = <

0.001), and underwent less frenotomies (17.7 vs. 45.4%, P = < 0.001); 
chi-squared and Mann-Whitney tests for all other variables were not 
significant.

3.2. Multivariable analyses

A multivariable logistic regression model was used to test the asso
ciation between sociodemographic factors and model access (Table 2). 
After Bonferroni correction for 6 multiple comparisons, patients with 
older median age at presentation were significantly more likely to 
receive care as part of the paradigm shift model (adjusted odds ratio 
[AOR] = 1.86, [1.37, 2.52]); all other variables were not significantly 
associated with model access.

Next, we sought to evaluate the relationship between model access 
and clinical outcomes, including having an SLP/CLC visit and under
going frenotomy, while adjusting for all sociodemographic covariates 
(Table 3). After Bonferroni correction for 7 multiple comparisons, 
compared to pre-model patients, post-model patients were significantly 
more likely to have an SLP visit ([AOR] = 183.24, [87.5, 383.71]) and 
less likely to undergo frenotomy ([AOR] = 0.25, [0.17, 0.37]). 
Compared to privately insured patients, publicly insured patients were 
significantly less likely to have an SLP visit ([AOR] = 0.30, [0.15, 0.62]) 
but also undergo frenotomy ([AOR] = 0.58, [0.4, 0.82]), as were pa
tients with non-English primary language ([AOR] = 0.36, [0.20, 0.65]).

Next, we performed a within-group analysis to better elucidate 

associations between sociodemographic and clinical variables. 
Compared to post-model patients who underwent frenotomy, pre-model 
frenotomy patients were significantly less likely to have non-English 
language preference ([AOR] = 0.36, [0.19, 0.69]) and public insur
ance ([AOR] = 0.53, [0.36, 0.78]); for post-model frenotomy patients, 

Table 1 
Study and cohort demographics.

Variables Pre-Model (n 
= 1171)

Post-Model (n 
= 283)

P-value Total (1454)

Age, median 
(IQR), wks.

3.6 (1.9–7.7) 5.3 (2.7–11.1) <0.001 3.9 (2–8.1)

Sex ​ ​ 0.374 ​
Male 60.38 % (707) 63.25 % (179) ​ 60.94 % (886)
Female 39.62 % (464) 36.75 % (104) ​ 39.06 % (568)

Race and 
Ethnicity

​ ​ 0.217 ​

White, non- 
Hispanic

41.74 % (374) 37.16 % (81) ​ 40.84 % (455)

Racial and 
Ethnic 
Minority 
Group

58.26 % (522) 62.84 % (137) ​ 59.16 % (659)

Race ​ ​ ​ ​
White alone 36.98 % (433) 38.52 % (109) ​ 37.23 % (542)
Black or 
African 
American 
alone

3.67 % (43) 2.83 % (8) 0.448 3.50 % (51)

American 
Indian or 
Alaska Native 
alone

0.09 % (1) 0.35 % (1) 0.293 0.14 % (2)

Asian alone 17.42 % (204) 18.73 % (53) 0.867 17.65 % (257)
Native 
Hawaiian and 
Other Pacific 
Islander alone

0.85 % (10) 0.71 % (2) 0.768 0.82 % (12)

Some other 
race

22.54 % (264) 22.26 % (63) 0.762 22.60 % (329)

Two or more 
races

5.89 % (69) 4.24 % (12) 0.261 5.56 % (81)

Unknown/ 
Declined

12.55 % (147) 12.37 % (35) 0.797 12.50 % (182)

Ethnicity ​ ​ ​ ​
Non-Hispanic 71.99 % (843) 66.43 % (188) ​ 70.95 % 

(1033)
Hispanic 18.70 % (219) 22.97 % (65) ​ 19.51 % (284)
Unknown/ 
Declined

9.31 % (109) 10.60 % (30) ​ 9.55 % (139)

Insurance ​ ​ 0.022 ​
Private 72.59 % (850) 65.72 % (186) ​ 71.25 % 

(1036)
Public 27.41 % (321) 34.28 % (97) ​ 28.75 % (418)

Language ​ ​ 0.309 ​
English 92.29 % 

(1078)
90.46 % (256) ​ 91.94 % 

(1334)
Non-English 7.71 % (90) 9.54 % (27) ​ 8.06 % (117)

Social 
Vulnerability 
Index, median 
(IQR), 
percentile

0.275 
(0.115–0.523)

0.343 
(0.150–0.516)

0.159 0.291 
(0.122–0.521)

ENT Visits ​ ​ <0.001 ​
No 0.26 % (3) 38.16 % (108) ​ 7.63 % (111)
Yes 99.74 % 

(1168)
61.84 % (175) ​ 92.37 % 

(1343)
SLP Visits ​ ​ <0.001 ​

No 99.15 % 
(1161)

49.12 % (139) ​ 89.41 % 
(1300)

Yes 0.85 % (10) 50.88 % (144) ​ 10.59 % (154)
Frenotomy ​ ​ <0.001 ​

No 54.57 % (639) 82.33 % (233) ​ 59.97 % (872)
Yes 45.43 % (532) 17.67 % (50) ​ 40.03 % (582)

P-values by Mann-Whitney test for continuous variables and Chi2 test for bi
nary/categorical variables.
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there were no sociodemographic associations (Table 4). Patients with 
any ENT visit were more likely to receive a frenotomy ([AOR] = 46.17, 
[11.28, 188.96]), while patients with any SLP visit were less likely 
([AOR] = 0.25, [0.16, 0.40]) (Table 5).

3.3. Mediation analysis

Next, we sought to evaluate whether the strong association between 
insurance type and SLP/CLC visits was mediated through an association 
between insurance type and model access using a mediation analysis 
(Fig. 1). The total and direct effects of insurance type on SLP/CLC visits 
were statistically significant, indicating public insurance type is associ
ated with reduced SLP/CLC care. Additionally, the indirect effect of 
insurance type, mediated by access to care through the model, was also 

statistically significant, but in the opposite direction, indicating the 
model mitigates the negative effect of public insurance on SLP/CLC 
visits. Specifically, in our cohort, insurance type had a significant as
sociation with SLP/CLC visits, an effect that was 54% mediated by 
model access.

4. Discussion

There is a clear need for the implementation of collaborative 
multidisciplinary initiatives for quality improvement in ankyloglossia 
evaluation and feeding challenges in infants, but little is understood 
about access to such models, impact on clinical care patterns and 
healthcare utilization, and associated disparities. This paucity of evi
dence motivated the present analysis, which includes the largest cohort 
to date of newborns with feeding difficulties evaluated within a para
digm shift model. This study’s main findings were increased utilization 
of SLP/CLC services, decreased ENT visits, and markedly reduced fre
notomies. Furthermore, for patients who required frenotomy, our study 
demonstrated decreased frenotomy access disparities, with the model 
mitigating barriers for older patients, those with non-English language, 
and public insurance. Thus, overall, these results show evidence for our 
paradigm shift newborn feeding difficulties model as an effective 
intervention for reducing potentially unnecessary surgical management 
and improving health equity for this population.

Our study’s overall population referred for ankyloglossia-related 
ICD-9/ICD-10 codes and selected for frenotomy remained relatively 
privileged as consistent with the literature [2,8,15], with higher rates of 
frenotomies among male infants as well as families who are privately 
insured, residing in areas of low social vulnerability, or 
English-speaking. However, the overall post-model referral cohort as 
well as those who underwent frenotomy within the model were signif
icantly more publicly insured, signifying this care pathway mitigates 
barriers to ankyloglossia-related diagnosis and surgical treatment. 
Younger age was the only significant barrier to access to our institution’s 
paradigm shift newborn feeding difficulties model, despite protocols to 
schedule visits within 2 weeks of referral, indicating potential under
lying inequities in access. However, the mean age at time of initial 
feeding evaluation for post-model patients was similar (47 vs. 52 days, 
respectively) to that reported in another study [10], and unlike their 
findings, we observed no significant age difference between post-model 
patients who did and did not undergo frenotomy, suggesting our model 
may somehow mitigate the role of age as a factor in care decisions and 
subsequent age-related disparities.

Our findings also highlight the critical need for improved public 

Table 2 
Model access.

⍺ = 0.05/6 = 0.008 Model Access

AOR P [95% CI]

Older Median Age at Presentation 1.86 <0.001 [1.37, 2.52]
Female 0.94 0.69 [0.69, 1.28]
Non-English Language 0.79 0.39 [0.45, 1.36]
Racial and Ethnic Minority Group 1.07 0.68 [0.77, 1.5]
Public Insurance 1.42 0.08 [0.96, 2.12]
Higher Median SVI 1.21 0.27 [0.86, 1.69]

Table 3 
SLP/CLC visit and frenotomy access by model status.

⍺ = 0.05/7 =
0.007

SLP/CLC Visit Frenotomy

AOR P [95% CI] AOR P [95% 
CI]

Post-Model 
Patients

183.24 <0.001 [87.5, 
383.71]

0.25 <0.001 [0.17, 
0.37]

Older Median 
Age at 
Presentation

1.01 0.96 [0.58, 
1.76]

0.88 0.31 [0.68, 
1.13]

Female 1.67 0.07 [0.96, 
2.92]

1.06 0.67 [0.82, 
1.37]

Non-English 
Language

0.5 0.24 [0.16, 
1.59]

0.36 <0.001 [0.2, 
0.65]

Racial and 
Ethnic 
Minority 
Group

0.85 0.58 [0.47, 
1.52]

1.01 0.97 [0.77, 
1.32]

Public 
Insurance

0.30 <0.001 [0.15, 
0.62]

0.58 <0.001 [0.4, 
0.82]

Higher Median 
SVI

0.46 0.01 [0.26, 
0.82]

0.84 0.20 [0.64, 
1.10]

Table 4 
Frenotomy access by model status.

⍺ = 0.05/6 = 0.008 Pre-Model Frenotomy Patients Post-Model Frenotomy 
Patients

AOR P [95% CI] AOR P [95% 
CI]

Older Median Age at 
Presentation

0.83 0.19 [0.63, 
1.09]

1.16 0.70 [0.56, 
2.41]

Female 1.11 0.48 [0.84, 
1.46]

0.85 0.67 [0.4, 
1.79]

Non-English 
Language

0.36 <0.001 [0.19, 
0.69]

0.39 0.25 [0.08, 
1.97]

Racial and Ethnic 
Minority Group

0.93 0.62 [0.7, 
1.24]

1.71 0.18 [0.78, 
3.77]

Public Insurance 0.53 <0.001 [0.36, 
0.78]

0.8 0.64 [0.32, 
2.01]

Higher Median SVI 0.86 0.32 [0.64, 
1.16]

0.79 0.54 [0.37, 
1.67]

Table 5 
Frenotomy access by provider visit type.

⍺ = 0.05/7 =
0.007

Frenotomy if ENT Visit Frenotomy if SLP Visit

AOR P [95% CI] AOR P [95% 
CI]

Provider Visit 46.17 <0.001 [11.28, 
188.96]

0.25 <0.001 [0.16, 
0.4]

Older Median 
Age at 
Presentation

0.84 0.19 [0.65, 
1.09]

0.84 0.16 [0.65, 
1.07]

Female 1.12 0.41 [0.86, 
1.45]

1.1 0.47 [0.85, 
1.42]

Non-English 
Language

0.37 <0.001 [0.2, 
0.66]

0.37 <0.001 [0.2, 
0.66]

Racial and 
Ethnic 
Minority 
Group

0.96 0.79 [0.73, 
1.27]

0.99 0.95 [0.76, 
1.3]

Public 
Insurance

0.5 <0.001 [0.35, 
0.71]

0.52 <0.001 [0.37, 
0.74]

Higher Median 
SVI

0.81 0.15 [0.62, 
1.08]

0.79 0.09 [0.6, 
1.04]
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insurance coverage of SLP/CLC care and for potential guidelines advo
cating for referral to SLP/CLC providers before surgical intervention. 
Compared to pre-model patients, post-model patients were 183 times 
more likely to have an SLP visit, leading to a significant reduction in ENT 
visits. Additionally, post-model patients were 75% less likely to undergo 
frenotomy, representing a 61.1% decrease in the frenotomy rate – 
consistent with findings from other multidisciplinary care models [12,
13,16]. However, despite this success, publicly insured families still had 
lower rates of SLP/CLC visits, even after adjusting for the model. Yet our 
mediation analysis suggests the model increases access to SLP/CLC care 
among publicly insured infants, reinforcing the importance of expand
ing insurance coverage for these services.

Currently, many medical providers – including general and pediatric 
otolaryngologists as well as dentists (who often only take private in
surance or require out-of-pocket costs) – have limited training in 
breastfeeding methods and feeding evaluations [5,22]. Our results 
support the critical role of SLP/CLC professionals in providing 
comprehensive, individualized feeding assessments that focus on func
tion rather than structural diagnoses. A significant proportion of infants 
with newborn feeding difficulties can feed successfully without surgical 
intervention when evaluated by a SLP/CLC professional first. However, 
some insurers require an ENT visit before covering SLP/CLC treatment. 
Thus, our study provides evidence that allowing direct access to 
SLP/CLC care first saves money overall by avoiding both potentially 
unnecessary medical provider visits and procedures. The financial 
impact is clear: an SLP visit alone results in $288 in savings compared to 
an ENT visit at our institution, which may also include the cost of an 
ineffective frenotomy (approximately $4842 for in-office and 
$500–8000 in the operating room [23]). Thus, state-level advocacy ef
forts are necessary to mandate insurance coverage for SLP/CLC services 
and require referrals to SLP/CLC before surgical intervention, ensuring 
that infants receive safe and effective care. Additionally, there needs to 
be greater awareness among referring providers – including pediatri
cians, family physicians, and midwives – about the role of SLP/CLC 
professionals in feeding assessments. Increased referrals to SLP/CLC first 
would allow these providers to identify which patients truly require 
surgical intervention and which can benefit from conservative man
agement, ensuring that infants receive appropriate, evidence-based care.

4.1. Limitations

Despite the strengths of our study, several limitations warrant 
consideration. First, our analysis relied on ankyloglossia-related ICD-9 
and ICD-10 coding for identifying patients, which is inherently vulner
able to misclassification bias and may not capture all cases. Second, 
although we adjusted for multiple sociodemographic factors in our an
alyses, our retrospective study design is inherently subject to selection 
bias and unmeasured confounders, as patient referrals and provider 
decision-making may have influenced model access and treatment 

pathways. Additionally, our cohort is limited to a single academic pe
diatric otolaryngology outpatient clinic, which may restrict the gener
alizability of our findings to other healthcare settings, particularly those 
in rural or community-based environments where access to SLP/CLC 
professionals is more limited. Future studies should evaluate the 
implementation of similar paradigm shift models in diverse practice 
settings to assess replicability and broader impact as well as the cost- 
effectiveness of this approach. Lastly, while our study assessed dispar
ities in access to SLP/CLC services and frenotomy, we did not measure 
long-term breastfeeding or feeding outcomes. Future research should 
incorporate longer-term follow-up data to determine whether the 
observed changes in clinical care patterns translate into sustained im
provements in feeding success and parental satisfaction.

5. Conclusion

This study provides strong evidence that a paradigm shift newborn 
feeding difficulties model significantly improves access to SLP/CLC care 
(including specialized feeding assessments), reduces frenotomies, and 
mitigates disparities in care. The model led to a substantial increase in 
SLP/CLC visits and a corresponding decrease in ENT visits and frenot
omy rates, demonstrating its effectiveness in optimizing clinical path
ways and reducing potential surgical overtreatment.

Despite these successes, disparities in access to SLP/CLC care remain, 
particularly for publicly insured and non-English-speaking families. 
While the model improves access for these populations, additional ef
forts are needed to ensure equitable utilization of feeding assessment 
services. Expanding insurance coverage for SLP/CLC evaluations and 
implementing policies that mandate functional feeding assessments 
before surgical intervention may help bridge these gaps and further 
enhance patient-centered care. Overall, given the high prevalence of 
feeding concerns and the growing recognition of overtreatment in 
tongue-tie management, institutions should consider adopting similar 
models to not only improve care quality but also health equity.
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