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ABSTRACT 

TONGUE-TIE: IMPACT ON OROPHARYNGEAL FUNCTION DURING SWALLOW 

Kolbie A. Vincent 

April 11th, 2024 

 

 

Swallowing is an intricate process involving over 50 muscle pairs and numerous nerves, 

with dysphagia resulting from deficits in various stages (Hennessy & Goldenberg, 2016). 

Lingual restriction may adversely impact swallowing function, affecting bolus 

preparation, size, and overall efficiency. Tongue-tie can pose challenges to speech, 

chewing, and swallowing (Becker & Mendez, 2022; Chaubal et al, 2011; García-Pola, M. 

J., et al., 2002). This pilot study seeks to determine how tongue-tie affects swallowing 

function in an adult male, and whether surgical revision of a submucosal lingual tether 

leads to measurable changes in oropharyngeal swallow function. Results showed 

inconsistent changes in diameter and area measurements and in MBSImP™© scoring for 

swallow function post-frenectomy. Further research is needed to explore therapy's 

influence on swallow outcomes after a frenulectomy procedure in a larger patient sample 

undergoing tongue-tie surgical revision.  
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CHAPTER 1 

 

INTRODUCTION 

Swallowing 

Mastication and deglutition are complex processes that involve precisely timed 

sequences and coordination of over 50 pairs of muscles and numerous nerves during the 

process of moving food through the phases of a normal swallow (Hennessy & 

Goldenberg, 2016). The process of swallowing involves 4 stages: Oral preparatory, Oral, 

pharyngeal, and esophoageal (Dodds & Stewart & Logemann, 1990; Logemann, 1998, 

Matsuo & Palmer, 2008; Frazure, 2023). The oral preparatory stage is characterized by 

liquid being held, food being manipulated, and solids being masticated to form a bolus 

(Logemann, 1984, 1998). During the oral stage, the bolus is transported to the back of the 

oral cavity to be swallowed (Logemann, 1984, 1998, 2007; Matsuo & Palmer, 2008). 

Tongue mobility plays a critical role during the oral preparatory and oral stages, as it 

supports mastication, bolus formation, and anterior-posterior bolus movement (Abd-el-

Malek, 1955; Matsuo & Palmer, 2008).  

The pharyngeal stage of swallow corresponds with the pharyngeal swallow reflex, 

which is normally evoked when a bolus contacts the anterior faucial aches and/or 

pharyngeal surface (Logemann, 2007; Pitts & Iceman, 2023; Frazure, 2023). Several 

movements are involved in pharyngeal bolus transit: The soft palate elevates to close the 

velopharyngeal port; the hyoid bone and larynx are superiorly and anteriorly elevated to 
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assist with closure of the airway; and synchronized tongue base retraction, pharyngeal 

constriction and upper esophageal sphincter relaxation propel the bolus through the 

pharynx and into the cervical esophagus (Abd-el-Malek, 1955; Logemann, 2007; Matsuo 

& Palmer, 2008; Pitts & Iceman, 2023).  

During the esophageal stage, ingested material is moved downward by wavelike 

esophageal peristalsis and gravity (Logemann, 1984; Matsuo & Palmer, 2008; Pitts & 

Iceman, 2023). Once the bolus passes through the lower esophageal sphincter it enters the 

stomach (Logemann, 1984; Logemann, 1998; Matsuo & Palmer, 2008).   

A deficit during any part of these swallow stages can result in dysphagia (Matsuo 

& Palmer, 2008). Factors such as such as medical conditions, muscular disorders, and 

structural abnormalities can cause the diagnosis (O’Rourke et al., 2014). Appreciating 

these barriers to swallow are critical when understanding how to diagnose and treat 

swallowing disorders effectively. A deficit in tongue mobility can greatly impact both 

mastication and deglutition (Abd-el-Malek, 1955; Moulton et al., 2018). This condition 

will be further investigated in this research study.  

Tongue-Tie 

The tongue is a muscular and sensory structure that plays a critical role beginning 

in utero and continues throughout the life span (Abd-el-Malek, 1955). During fetal 

development, the tongue's positioning and movements are instrumental in craniofacial 

development, preventing premature fusion of the palate and jaw by its downward and 

forward actions (Hong et al., 2015; Katsube et al., 2021). The proper positioning of the 

tongue also aids in the formation of the oral cavity into its optimal form (Siebert, 1986), 

which accommodates palate formation (Diewert & Lozanoff, 1993; Katsube et al., 2021). 
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As development progresses, the tongue allows humans to suckle, turn solid food into 

swallowable mash, and aids in other essential functions such as speech and taste 

(Maynard et al., 2020).   

Ankyloglossia, or tongue-tie, exists when the frenulum that connects the 

underside of the tongue to the floor of the mouth, is abnormally tight, short, or thick 

(Francis et al., 2015; Daggumati et. al., 2019). The congenital anomaly restricts the 

tongue’s overall range of motion (Francis et al., 2015), and occurs in up to approximately 

1%-10% of newborns (Becker & Mendez, 2022) and 0.1% to 2.07% of individuals of all 

ages (Chaubal et al., 2011; García-Pola et al., 2002). Lack of mobility of the lingual 

muscles can impact speech, chewing, swallowing, oral hygiene, breathing functions, 

temporomandibular function, and sleep (Zaghi et al., 2019; Lalakea & Messner, 2003; 

Williams & Waldron, 1985). Adults with ankyloglossia who have not been diagnosed or 

treated have likely developed strategies to compensate for the effects of reduced tongue 

mobility (Zaghi et al., 2019; Frezza et al., 2023). Despite the ability to use compensation 

strategies, it is known that tongue-tie can continue to cause functional difficulties and 

impact aspects of oral health and overall well-being (Santiago, 2021; Zaghi et al., 2019). 

Tongue-Tie Diagnosis 

Diagnosis of tongue-tie should be performed through a comprehensive 

standardized evaluation of the tongue's anatomical and functional characteristics, 

mobility, and quality of movement (Segal & Stephenson & Feldman, 2007). Assessment 

of craniofacial development, resting tongue position, and reflexes must be performed, and 

in some cases, feeding trials might be necessary to determine severity (Walsh & Benoit, 

2019). 
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 Several classification systems have been developed to evaluate and describe the 

lingual frenulum in newborns. The Kutlow grading system uses measurements of the 

length of the "free tongue" from the point of frenulum attachment to the tongue's tip. For 

this, a measurement of greater than 16mm is considered normal. Anything below this is 

classified into stages ranging in 4 classes of ankyloglossia from mild (12-16mm) to 

complete (<3mm) (Kutlow, 1999). The Coryllos classification comprises four frenulum 

types determined by attachment points (Coryllos et al., 2004). This classification also 

encompasses 4 types of ankyloglossia, including criteria representative for the type of 

frenulum, such as the posterior ankyloglossia, which will be discussed later in this 

literature review.  

There are also functional anatomic scales, like the Hazelbaker Assessment Tool 

for Lingual Frenulum Function (HATLFF) and the Bristol Tongue Assessment Tool 

(BTAT), which provide objective determinations for tongue-tie by striving to incorporate 

functionality (Amir et al., 2006). The HATLFF is a 12-point scale including anatomical 

(5) and functional (8) criteria. A score of 24 indicates within functional limits (Amir et 

al., 2006). The BTAT was created in reference to the HATLFF, with a scale with 4 items 

grading tongue tip appearance, alveolar attachment location, tongue lift, and tongue 

protrusion (Ingram et al., 2015). 

While these grading systems play a critical role in diagnosis, there still are many 

cases where patients meet structural definitions of ‘normal’, yet still have deficits (Zaghi 

& Valcu-Pinkerton, 2018). Because of this, an alternate classification system was created 

to prioritize tongue mobility rather than looking at the tongue-tie alone (Yoon et al., 

2017). The tongue range of motion ratio (TRMR) is derived by measuring the oral 
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opening when the tongue tip is elevated to the incisive papilla, measuring of the 

maximum degree of oral opening, and comparing the difference between maximal tongue 

elevation and maximum oral opening (Zaghi et al., 2021; Yoon et al., 2017). TRMR can 

be used to measure elevation of the posterior portion of the tongue rising as well (Zaghi 

et al., 2021). Measurements are taken when the tongue approximates the incisive foramen 

tongue function during a suction hold (Zaghi et al., 2021; Yoon et al., 2017). The overall 

percentage is categorized into grade levels ranging 1-4, with grade 1 (>80%) being in the 

top 10th percentile and grade 4 (<25%) in the bottom 10th percentile (Yoon et al., 2017).  

Tongue-Tie Management 

Ankyloglossia may be surgically managed and can be categorized into three 

different procedures (Chaubal et al., 2011). Frenectomy is defined as a complete removal 

of the frenulum, frenuloplasty involves an incision of the lingual frenulum with a 

rearrangement of the tissue (eg, horizontal to vertical, z-plasty) (Chaubal et al., 2011; 

Messner et al., 2020), and the most common procedure is frenotomy or frenulectomy 

(Brzęcka et al., 2019). Typically performed in an outpatient setting, this divides the tight 

or thickened frenulum that is attached to the tongue (Baker & Carr, 2015; Brzęcka et al., 

2019). This surgery has become increasingly common for health professionals to 

complete, with procedures nearly doubling since the year 2000 (Larrain, 2022; Baxter, 

2018). However, in the last 50 years, tongue-tie and the manner in which the condition is 

managed has become a point of controversy (Ruffoli, 2005; Larrain, 2022).   

Controversy Among Professionals 

There is a lack of consensus among healthcare professionals regarding the 

definition, diagnosis, treatment, and extent to which a tongue-tie causes functional issues, 
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as well as the ethical considerations surrounding the care of infants in vulnerable 

situations (Larrain, 2022; Messner & Lalakea, 2000; Baxter, 2018; Olive, 2016). A study 

by Messner & Lalakea, (2000) surveyed practicing otolaryngologists, pediatricians, 

speech-language pathologists, and lactation consultants to investigate the potential link 

between tongue-tie and sucking or feeding issues in infants. The results indicated that 

90% of pediatricians, 70% of otolaryngologists, and 70% of speech-language pathologists 

felt that ankyloglossia rarely causes feeding problems. In contrast, 69% of lactation 

consultants held the opinion that tongue-tie frequently disrupt breastfeeding in infants 

(Messner and Lalakea, 2000).  

Larrain (2022) states that the controversy around tongue-tie “pits varieties of 

medicine that emphasize surgical intervention against those that emphasize care and 

support” (Larrain, 2022, p 447). Differences in opinion relate in part to varying methods 

used in research studies but in a greater degree are due to the lack of consensus over a 

definition of tongue-tie (Baxter, 2018; Messner & Lalakea, 2000). For example, the term 

anterior tongue-tie is used by medical professionals when referring to the prominent 

restrictive frenulum located on the front portion of the tongue (Messner & Lalakea, 2000; 

Mills et al., 2019; Larrain, 2022). The term posterior tongue-tie is characterized by a 

restrictive frenulum that is further back under the tongue, is best identified by palpation, 

or by using a grooved director to visualize the restriction under the mucosa (Chu & 

Bloom, 2009; Mills et al., 2019; Larrain, 2022). Diagnosis of the tongue-tie that is more 

posterior has sparked controversy due management of it requiring an incision to the sub-

lingual space, and disagreement among health professionals about whether the tongue tie 

exists. (Larrain, 2022).  
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Tongue-Tie and Swallowing Function 

Lingual restriction has the potential to negatively impact swallowing function 

(Moulton et al., 2018; Dydyk et al., 2023). Oliver, 2016 assessed data from 8 patients 

diagnosed with ankyloglossia relating to oropharyngeal transit time, masseter contraction, 

and laryngeal timing during swallowing and force measurements based on the Iowa Oral 

Performance Instrument (IOPI) of the tongue tip, dorsum, and lips comparing to norms 

documented in an earlier study by Holtzer et al (2011). The findings revealed that all 

participants experienced a significant delay in oropharyngeal transit time across bolus 

consistencies and had notable variations in masseter contraction, pronounced delays in 

laryngeal timing, and diminished strength in the tongue tip, dorsum, or lips (Oliver, 

2016). 

Restricted tongue mobility can result in deficits in the oral preparatory stage 

which may include challenges adequately mixing saliva with food, forming an 

appropriate bolus size and consistency, and in efficient preparation of food boluses and 

liquid for swallowing (Matsuo & Palmer, 2008; Moulton et al., 2018; Frezza et al., 2023). 

Bolus size can impact the efficiency and safety of swallowing (Rizzo et al., 2016; 

Moulton et al., 2018). If the bolus is too large or poorly formed, it may be more difficult 

to swallow, increasing the risk of choking or aspiration (Nascimento et al., 2015). If the 

bolus is too small, it may affect the overall nutrition and hydration of an individual over 

time (Nascimento et al., 2015; Rizzo et al, 2016). 

The tongue plays a crucial role in propelling the food bolus from the oral cavity to 

the pharynx during swallowing (Matsuo & Palmer, 2008). Restricted tongue motion can 

lead to dependence on compensatory muscle movements and increased effort during 
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swallowing (Zaghi et al., 2019; Frezza et al., 2023). Strength, coordination, and overall 

function of the oral and pharyngeal muscles involved in the swallowing process can be 

impacted (Moulton et al., 2018). 

A tongue-tie can also potentially affect the oropharyngeal space and swallowing 

function (Correa et al, 2022). The oropharyngeal space refers to the area at the back of 

the mouth and throat, including the oral cavity and the pharynx (Bruss & Sajjad, 2023). 

This space plays a crucial role in functions such as swallowing, speech production, and 

breathing (Correa et al, 2022). Lingual mobility allows for contact of the tongue to the 

hard palate and prevents the structure from infringing on the retroglossal space (Abd-el-

Malek, 1955; Moulton et al., 2018). Immobility of the tongue in which elevation to the 

hard palate is restricted results in expanding the posterior volume, and results in the 

structure invading the oropharyngeal airway (Correa et al, 2022).  

Historically, tongue-tie in relation to swallowing has been studied in infants and 

children, with the bulk focusing on breastfeeding (Oliver, 2016). In a systematic review 

of the literature, Chinnadurai et al (2015) found a notable absence of studies addressing 

the relationship between frenotomies and non-breastfeeding outcomes.  

The lack of evidence beyond breastfeeding and in the populations of children, 

adolescents, and adults reduces the availability of objective information regarding the 

long-term consequences of ankyloglossia. Without comprehensive insight into other 

potential implications the decision-making process regarding management of tongue-tie 

is limited (Chinnadurai et al, 2015).   
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Measuring the Pharyngeal Space 

The oropharyngeal space plays an essential role encompassing not only the act of 

swallowing, but functions such as respiration, coughing, phonation, and fulfilling 

nutritional requirements (Sapienza & Hoffman Ruddy, 2013). Given these vital functions, 

the overall integrity of this space is crucial. There is limited research on differences in 

oropharyngeal diameter related to ankyloglossia specifically, but research does support 

the importance of oropharyngeal airway diameter in conditions association with 

ankyloglossia, such as obstructive sleep apnea (Ruangsri et al, 2016; Schellenberg et al, 

2000). Proper dimensions and movement of the pharynx directly impact the coordination 

and efficiency of swallowing (Matsuo & Palmer, 2008; Hennessy & Goldenberg, 2016). 

Standardized Measures of Swallow Function 

A videofluoroscopic swallowing study (VFSS), also referred to as a modified 

barium swallow study or a videofluoroscopy, is an instrumental diagnostic procedure 

used to objectively evaluate swallowing function in real-time (Logemann, 1997; Martin-

Harris & Jones, 2008). During the study the patient swallows contrast-enhanced food and 

liquid and a continuous sequence of images is captured that allows for visualization of the 

oral, pharyngeal, and esophageal stages of swallowing (Martin-Harris & Jones, 2008). 

Coordination of muscles involved in swallowing, the clearance of food and liquids to the 

stomach, and how swallowing physiology is influenced by bolus volume, viscosity, and 

compensatory strategies is evaluated (Logemann, 1997, 1999).  

The Modified Barium Swallow Impairment Profile (MBSImP) is a standardized 

procedure for interpreting and conveying swallowing impairment characterized by 

specificity, consistency, accuracy, and objectivity (Northern Speech Services, 2024). This 
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protocol involves a detailed analysis of up to 17 specific components related to the 

oropharyngeal function (Martin-Harris et al., 2008; Northern Speech Services, 2024). The 

MBSImP has exhibited practicality in clinical settings, displaying favorable interrater 

reliability during standardized training. Additionally, its validity has been confirmed 

through content and external validation processes (Martin-Harris et al 2008). 

Purpose 

This study aims to widen the gap in the literature regarding the effects of tongue-

tie on swallowing function in adults. The purpose of this study is to determine whether 

surgical revision of a posterior tongue-tie will result in measurable changes in 

oropharyngeal physiology during swallowing. 

Hypothesis 

For this study, we hypothesize that changes in oropharyngeal diameter and area, 

including instances of both increases and decreases, will positively influence scores, and 

therefore enhance swallow function, as indicated by the Modified Barium Swallow 

Impairment Profile (MBSImP).  
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CHAPTER 2 

 

METHODOLOGY 

 

Participants 

The study included a single participant, a 26-year-old male who complained of a 

history of lengthy mastication of solids and persistent “pocketing”. He was evaluated and 

diagnosed with a posterior tongue-tie by a Board-Certified Otolaryngologist affiliated 

with the University of Louisville. The initial attempt at oral tether release at the 

Louisville Center for Voice Care was unsuccessful due to the patient's inability to tolerate 

the procedure. Consequently, a partially sedated frenulectomy was performed in the 

operating room at the University of Louisville Hospital. 

Measurements 

Videofluroscopy 

VFSS were conducted before and after frenulectomy. The participant was in 

seated in an upright position to allow for a lateral viewpoint. The VFSS were conducted 

at the University of Louisville Hospital Outpatient Radiology by a certified speech-

language pathologist.  Thin liquid was administered via cup, while puree and mechanical 

soft viscosities were provided via spoon. Additionally, a regular viscosity food was given 

for each exam. The speech-language pathologist recorded swallowing events for all 

viscosities and during quiet breathing. 
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Measurements of the Oropharyngeal Space 

Frame-by-frame measurements of oropharyngeal space were extracted from 

DICOM recordings using RadiAnt software (© 2007-2017, MicroDicom Viewer). The 

following parameters were measured both before and after the tongue-tie release: 

diameter and area of the base of the tongue, position of the vallecula, and maximal 

distension of the upper esophageal sphincter. These measurements were taken during 

swallows of thin liquid, puree, mechanical soft, and regular solid foods. Still shots were 

captured using RadiAnt software (© 2007-2017, MicroDicom Viewer). Measures were 

taken independently by a graduate student in speech-language pathology and by two 

certified speech-language pathologists. 

The oropharyngeal measurements were then examined by employing components 

of the Modified Barium Swallow Impairment Profile (MBSImP). The selected 

components for evaluation included Component 5: Oral residue, Component 6: Initiation 

of the pharyngeal swallow, Component 14: Pharyngoesophogeal segment opening, 

Component 15: Tongue base (TB) retraction, and Component 16: Pharyngeal residue
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CHAPTER 3 

RESULTS 

Area Measurements 

Measurements of area and diameter were taken at the base of tongue prior to the 

swallow, the vallecula prior to the swallow, and the upper esophageal sphincter during 

the swallow. These measurements can be seen in Table 1. The results revealed changes in 

both area and diameter measurements across different viscosity categories and 

pharyngeal locations. For example, at the base of the tongue prior to swallow, there was a 

consistent decrease in mean area and diameter across all viscosity categories except for 

the area of the semisolid consistencies, where a small increase was noted. In the 

vallecula, significant decreases in both area and diameter were observed in the thin and 

puree viscosity categories, however, increases were observed in the semisolid and solid 

viscosity categories. In the UES during the swallow, there was a consistent decrease in 

mean area and diameter in the thin category. For puree, semisolid, and solid viscosities, 

there were varied changes in mean area and diameter, though generally showing 

decreases or slight changes.  

Overall, all measurements showed varied patterns of change. These findings 

suggest there were more diameter and area increases in higher viscosity categories 

overall, but no direct significant relationship can be concluded based on these results.  
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MBSimP™© Scoring 

Table 2 represents ratings from The MBSimP, which aided in the analysis of 

several components of the swallow. Specifically, Component 5: Oral Residue, 

Component 6: Initiation of Pharyngeal Swallow, Component 14: Pharyngoesophageal 

Segment Opening, Component 15: Tongue Base Retraction, and Component 16: 

Pharyngeal Residue. Changes to MBSImP scores did not show consistent improvement in 

swallow function in the components evaluated. Conversely, most scores exhibited a 

decrease of at least one point from before to after the procedure. The most notable 

improvement in scores across all raters was Component 6: Initiation of Pharyngeal 

Swallow, where scores uniformly decreased by one point in the solid viscosities. All 

other components exhibited either minimal changes or decreases in swallow function 

scores post-frenectomy. 

Additionally, Kappa Values were analyzed to measure interrater reliability across 

the three raters (see Table 3). For all three raters pre-frenulectomy, the average rating 

difference was .248. For post-frenectomy, the average rating difference across all three 

raters increased to .370. Using the Fleiss Kappa interpretation table (see Table 4), this 

interprets to a fair agreement across procedures, with a slight increase in rating 

differences post-frenectomy (Fleiss, 1971).
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CHAPTER 4 

DISCUSSION 

 Despite observing changes in the area and diameter of BOT, vallecula, and UES, 

our study did not find corresponding improvements in swallowing function as measured 

by scores on the MBSImP. Our findings are important because they suggest that though 

surgical revision of tongue-tie impacts anatomy it does not improve swallow function. 

This supports the merit of interdisciplinary approaches that integrate tongue-tie revision 

with therapies targeting muscle and/or swallow function, such as myofunctional therapy 

and/or speech therapy. Scarano et al. (2023) conducted a study on 130 patients with 

ankyloglossia who received a frenulectomy followed by oro-myofunctional therapy. 

Significiant improvements in speech, feeding, and sleep were noted using the 10-point 

Parents Speech Satisfaction (PSS) at one week and two months postoperatively (Scarano 

et al., 2023).  

Further research also indicates that optimal and improved outcomes are attained 

through additional modalities following a tongue-tie release (Baxter et al., 2020; 

González et al., 2022), highlighting the importance of interdisciplinary collaboration. 

This type of collaborative care allows professionals to address a range of issues 

particularly concerning tongue-tie both pre and post release, targeting the issues of 

swallowing function, airway, dentition, lactation, and/or more if applicable. Studies also 

indicate the importance of analyzing both form and function when evaluating the 

presence of tongue-tie, further emphasizing the significance of collaborative teamwork 
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(International Affiliation of Tongue Tie Professionals, 2015; Brzęcka, et al, 2019; 

Walsh, & Tunkel, 2017).  

The World Health Organization (WHO) has associated interprofessional 

collaboration (IPC) with enhanced outcomes across various domains, including family 

health, infectious disease management, humanitarian endeavors, epidemic responses, and 

noncommunicable diseases (Gilbert, et al, 2010). Additional research has indicated 

enhancements in healthcare accessibility, service coordination, safety measures, and 

perceived team effectiveness (Verville, et al, 2017; Lemieux-Charles & McGuire, 2006; 

Gilbert, et al, 2010). 

Due to the general lack of consensus over the definition of tongue-tie, the overall 

perception of this condition varies across disciplines (Larrain, 2022; Baxter, 2018; 

Messner & Lalakea, 2000). Therefore, collaboration between discplines is critical when 

ensuring favorable patient outcomes (Green & Johnson, 2015). Consequential treatment 

strategies should be tailored to prioritize lingual function, emphasizing specialist IPC 

collaboration to extend beyond evaluation when necessary.  

Limitations 

This study had various limitations that should be considered when interpreting the 

results. Firstly, this study was limited to a single participant. A larger sample size is 

needed to be able to further generalize findings to a broader population. Secondly, while 

exercises were provided to the patient for rehabilitation purposes after the procedure, the 

patient admittedly did not perform them. These exercises could have impacted the
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outcomes observed during the VFSS. Future directions should target how therapy 

influences swallow outcomes for a larger sample of patients undergoing surgical revision 

of tongue-tie. Additionally, it is important to note that bolus amounts administered during 

the VFSS were not standardized across all trials, potentially introducing confounding 

factors during the assessment. Future research should explore additional outcome 

measures and consider longitudinal follow-up to evaluate the long-term effects of 

frenulectomy on swallow function and patient outcomes.  
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Table 1  

Alterations in Diameter, Area, and Standard Deviations Pre and Post Frenulectomy 

procedure across oropharyngeal spaces. 
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Table 2  

MBSimP Scores Per Rater Pre and Post Frenulectomy Procedure. 

 
Note: This table is seperated by (2) CCC Speech-Language Pathologists and (1) Graduate 

Student in Speech-Language Pathology. 
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Table 3  

Kappa Analysis measuring Interrater Reliability across Three Raters. 
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Table 4   

Fleiss Kappa Interpretation Agreement between Two or More Raters (Fleiss, 1971). 
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