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ABSTRACT 

INTRODUCTION: Kinesiology tape (KT) is used in therapeutic clinics, chiropractic clinics, 

and sports settings as a tool to prevent or treat injuries. Some of the reported benefits of KT 

include decreasing pain, decreasing edema, increasing muscle strength, and improving 

circulation throughout the body. The current study evaluated the effects of KT on active knee 

ROM. METHOD: Forty students (29 females, 11 males) between the ages of 19-26 participated 

in the study.  Two strips of KT were applied to the medial and lateral side of the patella on the 

right knee under these conditions; no tape, 0% elongation, 25% elongation, and 50% elongation. 

ROM was measured using the Microfet-3. RESULTS: A one-way analysis of variance 

(ANOVA) with repeated measures found no significant differences in the effects of KT on active 

knee flexion. (Greenhouse-Geisser F (2.38, 92.8) =2.673, p=0.065). CONCLUSION: KT 

applied at 0%, 25%, and 50% elongation showed to have no significant effect on active knee 

ROM. These results suggest that KT does not restrict ROM when applied with tension over a 

joint. Future research needs to be done to determine the possible benefits of KT over longer 

periods of time. 
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CHAPTER 1 

Introduction 

1.1 Introduction 

 Kinesiology tape (KT) was developed by a Japanese Chiropractor Dr. Kenso Kase in the 

1970’s (Yin-Hsin et al., 2009) However, KT did not become popular until the 2008 Olympics 

when KT was donated to over fifty countries to promote the effects of the tape (Yin-Hsin et al., 

2009). There are many possible benefits of KT as it can be used on any joint or muscle. Some of 

the reported benefits of KT include decreasing pain, increasing proprioception, increasing 

muscle strength, and improving circulation throughout the body (Ferreira et al., 2017).  

Over the past 10 years, KT has come to be used in sports, therapeutic clinics, and 

chiropractic clinics. The application of KT is being used both as a preventive and healing method 

for injuries (Williams, 2012). Many studies have tested the application of KT and how it can 

affect physical performance. Although KT has become a tool for treating and preventing injuries, 

many other studies have shown no effect of KT on a variety of outcomes. Research is 

continuously being done on KT to determine the possible effects it may have on the muscles and 

joints. 

1.2 Statement of Problem 

 The use of KT in sports and therapy settings is common. Studies of KT show either 

improvements in measured outcomes or no effects, but generally do not report negative 

outcomes. As KT is commonly applied across a joint, it is possible that the application of KT 

could restrict range of motion (ROM). Studies have not evaluated this aspect of KT. 
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1.3 Purpose of Study 

The purpose of the study was to look at the effects of KT on active knee ROM. 

Specifically, the study was designed to determine if KT has an effect on active knee ROM at 0%, 

25%, and 50% of KT elongation.  

1.4 Hypothesis  

KT will limit active knee range of motion when being applied vertically to the lateral and 

medial sides of the patella at 0%, 25%, and 50% of elongation. 

1.5 Independent variables 

No tape, 0%, 25%, 50% elongation. 

1.6 Dependent variables 

Active Knee ROM in degrees. 

1.7 Assumptions 

It is assumed that all participants were familiar with the use of KT and have seen it being 

used, has healthy ROM, and no abnormalities of the knee joint. 

1.8 Limitations 

Some limitations of KT is that there are several different brands. Some of these brands 

include Rock Tape, TheraBand Kinesiology Tape, and Kinesio. Each brand is different, therefore 

each brand can provide different effects and allow for different percentage of elongation. KT can 

be pulled anywhere from 0% to 140% elongation, but not every brand of KT achieves 100% of 

elongation (Lins et al., 2016). Without actually measuring the tape length before and after 
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stretching, it is often difficult to determine the percent elongation. TheraBand KT was used in 

the study. This brand of tape has visual hexagon elongation indicators on its surface to verify the 

percent elongation at 25% and 50%. 

The measurement of ROM can be inconsistent particularly when using goniometry 

(Gajdosk & Bohannon, 1987). Repeated measures taken over short time intervals tend to be more 

reliable than measures separated by long intervals (Gajdosk & Bohannon, 1987).In the current 

study, ROM was measured 15 times on each participant within a 20 minute time-frame using a 

Microfet-3 and reliability of the measurement was established. 

1.7 Delimitations 

 The study is delimited to college-age men and women, the right knee, and the application 

of TheraBand KT. 
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CHAPTER 2 

Review of Literature 

2.1 Kinesiology Tape 

KT has been around for almost 50 years and has been evaluated in many studies to 

determine effectiveness on joints, muscle, skin, and nerves. Some studies have shown KT to be 

effective on various outcomes and some have not. At this time, KT is not fully accepted as an 

effective treatment or prevention method due to the equivocal results that exist in the literature 

(Farquharson & Greig, 2015).  

2.2 Elongation 

Unlike other athletic tape, the elongation of KT provides a lasting effect for 3-5 days 

which provides a constant pulling force to the skin and allows for enhanced stimulation of the 

muscle (de Jesus et al., 2017). Research was conducted to determine the effects of different 

tensions on KT and the effects of different KT applications (de Jesus et al., 2017). The purpose 

of the study was to analyze quadriceps strength and lower limb function in healthy individuals 

over a 7 day span using KT. KT was applied at 0%, 50%, 75%, and 100% of elongation. Results 

showed that KT did not promote quadriceps strength, and KT at different tensions did not show a 

significant difference in the performance of a single leg hop (de Jesus et al., 2017). 

2.3 Muscle Strength 

Numerous researchers have theorized that KT facilitates an immediate increase in muscle 

strength by generating a concentric pull on the fascia (Reneker et al., 2017). A study was 

conducted to determine the effects on scapular kinematics and muscle performance on collegiate 
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baseball players. This study focused on elastic taping on scapular kinematics, muscle strength, 

and electromyograpic activity in baseball players with shoulder impingement syndrome (Yin- 

Hsin et al., 2007). Kinesio Tex was the brand of tape used and elastic taping was used as placebo 

taping. Results showed improvement in the lower trapezius muscle activity during 30 to 60 

degrees of abduction. Also, there was a decrease in upward rotation between 30 to 60 degrees of 

arm flexion. There were no significant differences in muscle strength. The results suggested that 

KT could be useful in a therapeutic setting and as prophylactic assistance in rehab to increase 

muscle activation. 

 KT was applied to stroke patients to test muscle strength, gait, and functional parameters 

(Ekiz et al., 2015). The purpose of this study was to determine the long-term effects of KT. KT 

was applied to the four quadriceps muscles, on both the paretic and nonparetic side. Along with 

the application of KT, conventional exercises were performed for four weeks and showed that 

there was a significant increase in muscle strength on both the parectic and nonparectic side. The 

study did not show any improvement in functional parameters. 

 KT has been shown to provide possible benefits in the improvement of neuromuscular 

activity (Juchler et al., 2016). Neuromuscular activity is the activation of both the nerve and the 

muscle. Recent literature looked at the effects of KT on neuromuscular activity of the peroneus 

longus. The study was designed to determine if KT improves pre-activation and reflex induced 

activity of the peroneus longus (Juchler et al., 2016). The results of the study showed that 

participants experience less ankle stability with KT when performing downhill running. This is 

considered a negative effect of KT. There was also no significant effect on neuromuscular 

activity of the peroneus longus in participants. 
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2.4 Physical Performance 

The use of KT tape has also been examined for use in improving physical performance. 

Studies done to determine whether KT can improve physical performance usually recruit healthy 

adults or elite athletes. A research study conducted in 2015 evaluated the effects of KT on jump 

performance in healthy elite female track and field athletes (Schiffer et al., 2015). The athletes 

where required to perform a broad jump without KT and then with the application of KT. Results 

showed that there were no significant differences in the enhancement of jump performance with 

the application of KT. 

Further, research has looked at the effects of KT on functional performance (Ekiz et al., 

2015). Participants were required to perform a few functional tests with KT and athletic tape. 

Some of the tests included the hopping test, vertical jump test, dynamic balance test, and the 

standing heel test. Participants had chronic inversion ankle sprains. KT as well as athletic tape 

was used to support the tibiofibular ligament and the peroneal muscle. The results showed that 

athletic tape caused a significant decrease in performance in the vertical jump and KT caused a 

significant decrease in the standing heel rise test. Results showed that KT and athletic tape did 

not have a positive effect on performance (Ekiz et al., 2015). 

2.5 Pain 

KT was designed to mimic the qualities of the skin which aids in the removal of edema 

that can lead to a reduction in pain (Piva et al., 2006). Research has been conducted using KT as 

a variable to determine the effects it may have on pain, in which one of the possible benefits of 

KT is the reduction of pain. A study compared the short term efficacy of the application of KT 

and sham tape. KT and sham tape were applied to participants who had rotator cuff tendonitis for 



 

7 
 

6 days. Although the findings showed no significant difference in pain with the application of 

KT and sham tape; the results did show an immediate increase in shoulder ROM with KT (Piva 

et al., 2006). 

KT, however, has been shown to be effective in treating pain in patients with 

degenerative knee arthritis. A recent study evaluated the effects of KT on patients with 

degenerative arthritis (Lee et al., 2016). Pain, physical function, and active ROM were measured. 

Pain was measured using a Visual Analogue Scale (VAS). Daily functional activities were 

measured using the Korean Western Ontario and McMaster Universities Osteoarthritis Index (K-

WOMAC) and ROM was measured using a universal goniometer. The study consisted of two 

groups, a conservative treatment group (CTG) and a KT group (KTG). Therapy was performed 

three times a week for four weeks. KT was re-applied at every therapy session. Results of 

intragroup comparisons showed that pain and daily functional activities scores were significantly 

decreased in the CTG and KTG. ROM showed a significant increase in intragroup comparisons 

in both groups. Intergroup comparisons showed significantly lower scores for pain and daily 

functional activities and a significant increase in ROM in the CTG. Conservative treatment using 

modalities was shown to be more effective than KT. 

2.6 Quadriceps Flexibility  

Flexibility refers to the amount of motion that can be achieved in the joints and the length 

in the muscles that crosses the joint to produce movement (Erhman et al., 2013). Flexibility of 

the quadriceps primarily dictates knee ROM. Proprioceptive neuromuscular facilitation (PNF) 

stretching is the best type of stretching to increase muscle ROM. PNF stretching was originally 

developed for rehabilitation purposes and involves stretching and contraction of the muscle 
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group (Pearce et al., 2009). Although static stretching is also good to perform, if performed 

before physical activities for a long duration it can produce decrements in strength as well as 

poor performance in physical activities or exercises (Pearce, et al 2009).  

Modalities such as a foam roller can assist in increasing quadriceps ROM as well. Roller 

massages are used as a recovery and rehabilitative tool to initiate relaxation of the muscles 

(Bradbury-Squires et al., 2015). Roller massages can also improve muscular performance. 

Research showed that after 2-10 minutes of foam rolling, knee ROM was increased 10.3%-

12.7% and ROM at the quadriceps increased 11% 48 hours after foam rolling (Bradbury-Squires 

et al., 2015). The force of the foam roller also contributes to the increase of ROM. It has also 

been shown that 20-60 seconds of foam rolling increases knee ROM 10%-16% (Bradbury-

Squires et al., 2015). It has been recommended that a foam roller be used during a warm-up or as 

a complement to stretching to increase flexibility (Bradbury-Squires et al., 2015). 

2.7 Assessing ROM 

A goniometer, Micro-Fet 3, and a few other tests can be used to assess knee ROM. 

Although these tools are useful and can be easy to access, the reliability of using these tools 

varies. These tools are often used in a clinical, rehabilitative, or sports setting. Each tool provides 

clinician or researchers the ability to measure and assess abnormal or normal ROM in the joints. 

In a few studies using the Micro-Fet 3, it was shown to be a reliable assessment 

instrument when measuring ROM (Clarke, 2011; Kelin, 2008). A study was conducted to 

measure intratester reliability and intertester reliability using the Microfet-3 Intratester reliability 

refers to the reproducibility of measurements by the same examiner whereas interrater reliability 

refers to the reproducibility of measurements taken by different examiners. Results showed that 
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the Microfet 3 was more reliable when measuring lower extremity joints compared to upper 

extremity joints (Clarke, 2011). Intratester reliability was moderate to excellent, with 

associations ranging from 0.56-0.92. Intertester reliability was poor to moderate with 

associations ranging from 0.60-0.66.  The reliability of goniometer measurements can be very 

depending on the tester’s skills and ability. Research showed that when the same person 

measures knee extension and flexion the measurements were reliable. This study showed that 

passive ROM measured was a more reliable measurement when taken by the same individual.  

Passive ROM allows for the clinician to force ROM, which can have a positive or 

negative impact on the joints. Active ROM allows for the participant to achieve true ROM 

without assistance.  A few studies compared the reliability of measuring passive ROM compared 

to active ROM. Evidence suggests that passive ROM is more difficult to perform due to the 

stretching of soft tissue, and the force applied to the limb must be controlled consistently with 

every measurement (Gajdosik & Bohannon,1987) 

Ely's Test and Thomas test are two special tests used in a therapeutic setting that can 

evaluate ROM in the quadriceps. Ely’s test is performed with the patient lying in a prone 

position with the knee being passively flexed. If the patient hip rises off the surface while the 

knee is passively flexed, then it is a positive indication of tightness in the rectus femoris. The 

Thomas test is performed with the patient supine flexing the uninvolved knee to the chest with 

the involved leg hanging off the table. If the involved leg achieves full extension during the 

process of flexing the uninvolved knee, then it is a positive indication of rectus femoris tightness. 

Ely's test and Thomas test have been shown to be reliable assessments when assessing flexibility 

of the rectus femoris (Peeler, 2008). 
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2.7.1 ROM 

A few research studies have looked at the effects on KT and ROM. The effect of KT on 

ROM remains unclear because of the limited number of studies done on ROM and conflicting 

results. A mechanism of KT on active ROM is an increase in blood circulation. Physiologically 

this change may facilitate an increase in ROM. (Williams et al., 2012). 

 A study conducted in 2007 looked at the effects of KT on trunk flexion, trunk lateral 

flexion, and trunk extension (Yoshida & Kahanov, 2007). The assessment of ROM was 

measured three times before and after the application of KT for reliability. Results showed a 

significant difference in trunk flexion but no significant differences in trunk extension or lateral 

flexion (Yoshida & Kahanov, 2007). The study implies that trunk flexion can be improved with 

the application of KT. A similar study was conducted to determine the effects of KT on ankle 

range of motion. The study showed a significant effect of KT on ankle ROM immediately after 

being applied but not after completion of a duathlon competition (Juchler et al., 2016). The study 

showed that the application of KT to the calf increases dorsiflexion immediately. This study 

suggests that KT is only effective for a short duration of time during physical activity.  

The effects of KT on cervical ROM have been studied as well. ROM was assessed in six 

directions; flexion, extension, right lateral rotation, left lateral rotation, right rotation, and left 

rotation. Measurements were taken immediately post treatment and 24 hours later. Results 

showed beneficial effects on cervical extension and lateral flexion 24 hours post-treatment. The 

study showed beneficial and possible trivial effects, but no significant effect of KT on all six 

directions of cervical ROM. (Williams et al., 2012.)  
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A recent study looked at the efficacy of KT on muscle extensibility (Farquharson & 

Greig, 2015). The study observed the effects of KT over a 5 day period. KT was applied in a Y-

shape to the biceps femoris. There were three groups in the study; KT only, static stretching, and 

PNF stretching. Active knee extension was measured 30 minutes, 3 days, and 5 days after the 

application of KT. There was a significant increase in ROM after the application of KT at 30 

minutes (Farquharson & Greig, 2015). Static stretching and PNF stretching had the greatest 

improvement on active knee extension but the changes were not significantly different 

(Farquharson & Greig, 2015).   

To date research conducted on KT and ROM, hypothesize that KT would have a 

beneficial impact, show an increase in joint ROM, or provide significant improvements. No 

study evaluated the possibility of negative effects of KT. The current study looked at KT 

possibly causing a decrease in knee ROM.  
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CHAPTER 3 

Methods 

3.1 Participants 

Male and female participants aged 19-30 were recruited for the study. Individuals who 

had any musculoskeletal injuries to the leg or knee were excluded from the study.  

3.2 Procedures 

The study was described to the participants verbally and a written consent form was 

provided. A media release form was also provided for participants to sign if any photo 

documentation was used. Symptoms that may occur after the KT is applied were explained to 

each participant, including possible skin irritation, skin discoloration, rashes, and discomfort 

around the knee joint. Participants were instructed to wear shorts or loose fitting pants that could 

roll above the knees. Males participating in the study were instructed to shave around both knees 

before arriving to be tested. The study was approved by the Institutional Review Board at 

Wichita State University. 

Before testing, participants were instructed to remove their shoes and any heavy fitting 

clothing to record height and weight. Height was recorded in centimeters using a stadiometer and 

weight was recorded in kilograms using a digital weight scale. Each participant’s age and gender 

was also recorded. 

Each participant was instructed to lie prone on a flat massage table while active ROM 

was measured three times on each knee using the Micro-Fet 3 (Hogan Health Industries Inc, Salt 

Lake City, Utah) which was placed against the posterior aspect of the ankle, specifically the 
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achilles tendon. Next, KT (TheraBand Kinesiology Tape, Performance Health, Akron, OH),  pre-

cut to a length of 6 inches was applied to the right knee under 3 conditions: Two 6 inch strips of 

KT applied at 0% elongation, two 7.5 inch strips at 25% elongation, and two 9 inch strips at 50% 

of elongation. A ruler was used to verify the length of tape after each application. Tape was 

applied to the lateral and medial side of the patella with the participant in a seated position and 

the knee joints at a 90 degree angle. The anterior lateral and medial border of the patella was 

used as landmarks as the initial placement of the KT.  The participant was then instructed to lie 

prone on the table and actively flex his/her knee as far as possible and hold the position for three 

seconds. Three measurements were taken for each application using the Micro-Fet 3. 

Measurements were recorded and the median value was used for analysis. 

3.3 Data Analysis 

Descriptive data are expressed as mean and standard deviation (SD). To establish 

reliability of the ROM measurements, Cronbach’s alpha and inter-item correlations were 

calculated for the three measures performed on the left knee. Mauchly’s test was used to evaluate 

assumptions of homogeneity of variance and sphericity. The Greenhouse-Geisser correction was 

applied for any violations. Data were analyzed using a one-way analysis of variance (ANOVA) 

with repeated measures for the main effects of tape application (no tape, 0%, 25%, 50% 

elongation) that served as the within-subject factor. Follow-up post-hoc analyses were used to 

determine the nature of any observed differences. A probability value of less than 0.05 was 

considered statistically significant. Data were analyzed using the IBM SPSS Statistics (version 

21) statistical program (SPSS Inc., Chicago, IL). 
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CHAPTER 4 

Results 

4.1 Descriptive Statistics 

Forty students participated in this study, 29 females and 11 males. The means and standard 

deviations of the group are located in Table 4.1. 

Table 4.1  
Descriptive Statistics (Mean and SD) 

 Mean Std. Deviation 

Age (yrs) 21.82 1.73 

Weight (kg) 72.76 17.89 

Height (cm) 1.67 .10 

BMI (kg/m2) 25.86 4.74 

 

4.2 Reliability of ROM Measures 

Values for three left knee ROM measures are produced in Table 4.2. 

Table 4.2  
Left knee ROM measurements (Mean and SD) (Degrees)  

 Mean Std. Deviation 

Measure 1  104.22 9.77 

Measure 2 105.52 9.23 
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Table 4.2 (continued) 

Measure 3 105.65 9.38 

 

The Cronbach Alpha (.94) and inter-item correlations .838-.866 indicated a high level of 

consistency and reliability of measurements on the left knee. The values are located in Table 4.3. 

Table 4.3 

Inter-Correlation Matrix Comparisons of Dependent Variables  

Measure 1 1.00 .838 .840 

Measure 2 .838 1.00 .866 

Measure 3 .840 .866 1.00 

 

The results of the one-way within subjects ANOVA did not show significant differences 

between the no tape and three tape conditions. (Greenhouse-Geisser F (2.38, 92.8) =2.673, 

p=0.065, power=.639) The values are located in Table 4.4. This implies that KT at 0%, 25%, and 

50% of elongation has no significant effect on active knee ROM.  

Table 4.4 

Active Range of Motion of Right Knee (Mean and SD) (Degrees) 

 Mean Std. Deviation 

No tape 111.00 9.67 

0% Elongation 108.55 10.27 

 25% Elongation 109.17 10.38 

 50% Elongation 108.70 10.52 
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CHAPTER 5 

DISCUSSION 

Hypothesis Revisited 

The hypothesis stated that KT will cause a decrease in active knee ROM, however the 

findings indicate no significant difference in ROM with the application of KT at 0%, 25%, and 

50% of elongation. 

5.2 Discussion 

The purpose of this study was to determine if KT had an effect on active knee ROM. The 

results refute the hypothesis that KT will decrease ROM in the right knee. There was no 

significant difference in ROM at 0%, 25%, and 50% of elongation as shown by measures that 

were determined to be highly reliable. Although the measurements showed reliability, the data 

analyzed as an ANOVA with repeated measures showed no significant effect within participants 

tested on multiple measures of ROM under four treatment conditions. 

According to a few studies conducted on ROM, KT has been shown to be effective in 

increasing ROM in certain joints of the body. A study conducted on ankle ROM showed a 

significant increase in ROM immediately following the application of KT. The findings agree 

with the study conducted by Yoshida and Kahanov (2007), in which they did not find a 

significant difference in KT in trunk extension and lateral rotation. Also, the results of the 

current study with KT applied at 0%, 25%, and 50% of elongation were similar to another study 

that evaluated the effects of KT at 0%, 50%, 75%, and 100% where there was no significant 

effect on quadriceps strength and lower limb functions (de Jesus et al., 2017). 
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In the current study, ROM was assessed only for knee flexion. Yashida and Kahanov 

assessed ROM on trunk flexion and extension with the application of KT and the results showed 

a significant difference in trunk flexion but not trunk extension (Yoshida & Kahanov, 2007). The 

results indicate that KT is not effective for increasing trunk extension, in which the current study 

suggests that KT does not decrease or increase knee flexion. 

The reliability of ROM measurements can be influenced by changes in ROM which 

results from repeated measures (Gajdosik & Bohannon, 1987). The results of the current study 

showed high intratester reliability using the Microfet-3. These results are similar to the results of 

Clarke (2011). The study showed that intratester reliability is moderate to excellent. The results 

from the current study, as well as those of the Clarke (2011) study, indicate that the Microfet-3 is 

a reliable tool to measure knee ROM. 

Assessing active ROM is more reliable then passive ROM (Gajdosik & Bohannon, 1987). 

Active ROM is not manipulated in comparison to passive ROM, which allows for the patient to 

achieve full ROM without assistance. Manipulating ROM can cause possible injuries to the 

joints or muscles. Active ROM allows for the clinician to take reliable measurements and patient 

consistency. The current study showed reliability of active ROM measurements. 

5.3 Limitations 

The application of KT could have been applied longer than 1-2 minutes to determine if 

there was a significant effect on active knee ROM. Farquharson and Greig looked at the effects 

of KT over a 5 day time span and KT was shown to be effective, causing an increase in ROM of 

the hamstrings after the application of KT for 30 minutes. A possible warm-up or sequence of 

exercises could have been performed to enhance ROM. Static stretching as well as 
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proprioceptive neuromuscular facilitation stretching are two types of stretching used often before 

and after physical activities (Pearce et al., 2009). The performance of either stretch could have 

provided possible effects on ROM as well. The application of a massaging tool to the quadriceps 

could have been implemented in the current study as a variable. Research has shown that the 

application of foam rolling can increase knee ROM 10%-16% after rolling for 20-60 seconds 

(Bradbury-Squires et al., 2015).  Many studies included stretching, or a series of exercises, when 

measuring ROM. Ekiz (2015) looked at the effects of KT on functional performance and 

participants were required to perform a series of functional tests with KT and athletic tape to 

compare any differences. The results of the study showed that there was no significant difference 

on functional performance with the application of KT or athletic tape.  

There was only one treatment group in the current study. Lee (2016) had two treatment 

groups to determine the effects of KT on ROM in patients with degenerative knee arthritis. The 

two treatment groups consisted of a conservative treatment group and KT treatment group. The 

study showed an increase in ROM in the conservative treatment group but not with KT. 

5.4 Conclusion 

 The study demonstrated that KT does not affect knee ROM when applied at 0%, 25%, or 

50% of elongation. Although KT has no effect on knee ROM, it may produce possible benefits in 

edema, muscle re-activation, and proprioception (Ferreira, et al., 2017). Knowing that KT will 

not limit knee ROM is of benefit to researchers and clinicians who apply the tape for clinical 

purpose, as well as the general population. Future studies should determine the possible benefits 

and effects of KT over longer periods of time. Furthermore, studies utilizing KT in conjunction 

with stretching activities and modalities (e.g., foam rollers) are also warranted 
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