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Introduction

The purpose of this research was to:

 Determine if relationships exist among grip strength, flexor group 
muscle thickness, UCL thickness, and medial elbow joint distance in 
healthy, young adults. 

 Does ulnar collateral ligament thickness predict flexor muscle group 
thickness, grip strength, and medial elbow joint distance in healthy 
adults? 

The ulnar collateral ligament (UCL) provides stability and keeps joint 
surfaces of the humeroulnar joint in apposition and is prone to high 
level valgus stress in response to high forces on the elbow. 

Research has shown that UCL injuries in athletes between the ages of 
15-24 has increased 6-fold since the 1990s, and that this number is 
likely to increase through 2030.1,2

There is limited research on UCL thickness, humeroulnar joint gapping, 
and flexor group muscle thickness in the healthy young population.

Many have hypothesized various factors that negatively affects UCL 
ligament thickness which include increased humeroulnar joint space, 
increased age, height, weight, and repetitive valgus forces such as 
pitching.3,4,5

Descriptive statistics gathered including age, gender, and hand dominance. 
A Pearson correlation test was used to determine the relationship  between each variable including grip strength 

(kg), ligament thickness (mm), flexor group muscle thickness (mm), and medial joint distance (mm) as displayed in 
Table 1.
Linear regression analysis was used to determine the strength that ligament thickness had on the remaining 

variables as shown in Table 3. 
The level of significance was accepted at the P ≤ 0.05 value 

 The descriptive statistics for age, grip strength, and 
ligament thickness are provided in Table 1. 

 The Pearson Correlation values for grip strength, 
ligament thickness, muscle thickness, and elbow joint 
distance are provided in Table 2. 

 We found a statistically significant correlation 
(r=.427, p=.026) between UCL thickness 
(3.937 ± .6726 mm) and grip strength 
(28.68 ± 10.24 kg) as referenced in Table 2.

 We found a statistically significant correlation between (Beta=.488, p=.011) for independent variable grip strength 
among the dependent variable ligament thickness during linear regression data analysis shown below in Table 3.

Methods
Subjects: 

Participants were 28 healthy adults (age, 25.32 ± 2.178 years) 19 
female, 9 male. 

Design: one-time non-experimental study, observational study 
assessing grip strength, UCL thickness, flexor group thickness, and 
medial elbow joint distance.

Procedures: 

Grip strength was assessed first using the JAMAR dynamometer. 

Then, Ultrasound Imaging (US) using the GE LOGIQ system took place 
to capture an image of participants' medial elbows. Subjects were 
placed in supine position with the elbow placed in 60 degrees of 
flexion, the shoulder abducted off the edge of the table, and into 
external rotation. Which provides a gravity driven valgus force on the 
elbow.6,7 

The transducer was placed with the cranial edge of the probe over 
the medial epicondyle in a long axis direction. A onetime image was 
taken which captured the trochlear origin of the UCL and the 
humeroulnar joint space. 

UCL thickness was measured at the mid-substance and at the apex of 
the trochlea. Thickness of the common flexor group was measured at 
the apex of the trochlea. We determined the measurement margins 
to be the subcutaneous fat superficially and the UCL inferiorly in 
order to give a clear and reproducible measurement. 

Discussion
We found there is a relationship among grip strength and UCL 

thickness in the dominant arm. No other relationships were 
statistically significant. 

The results from the regression analysis found that there was a 
statistically significant positive relationship between UCL thickness 
and grip strength.

Having increased UCL thickness has been thought to be 
representative of adaptive change to repetitive stress or pathologic 
response to repetitive trauma.8

 Increased UCL thickness could be representative of a stronger 
ligament without negative morphological factors present such as 
increased water content and/or hypoechoic foci.

No tissue morphological signatures were tested and therefore, as the 
data provided from our study cannot be constituted as a positive or 
negative factor. 

Although there is a statistically significant relationship between UCL 
thickness and grip strength, it can not be inferred that UCL thickness 
will increase with grip strength. 

Assuming that the ligament thickness is due to a positive result of 
adaptation without negative factors discussed, one could 
incorporate the concept of progressive overload into grip strength 
training to potentially increase UCL thickness. 

 We found a statistically significant relationship between grip 
strength and UCL thickness.

 An increase in UCL thickness cannot be deemed positive or negative 
due to our lack of morphological testing of the ligament. 

 Based on our study we cannot infer increasing grip strength would 
affect elbow stability or prevent UCL injuries.

 Further research should investigate whether grip strength improving 
over time results in similar increases in UCL thickness.
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