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Chapter I 

Introduction 

 Posture can account for many different aspects of the body. Sitting, standing, and 

walking can all effect posture. Moreover, spine position affects many aspects of posture. 

The spine and back consist of a complex network of muscles and nerves that contribute to 

posture, strength and pain. Spine posture can be assessed using several measurements 

including forward head posture, kyphosis, and lordosis. If functional postural 

abnormalities are present, they should be corrected to avoid chronic problems and pain.  

Posture can affect how people feel about themselves and their bodies. In the 

slouched position, people may feel more hopeless, helpless, and powerless (Wilson et al. 

2004). It is important that young adults feel a sense of self-confidence and have good 

self-esteem. Sitting in an upright position, young adults feel more empowered and have 

the ability to think more positive thoughts than in a slouched position (Wilson et al. 

2004). Improving these spinal positions has been shown increase strength and overall 

mood (Wilson et al., 2004).  

When college-aged students focus on screen-based technology, they are 

“constantly craning their heads forward to read text messages, a tablet, a computer 

screen, or to watch TV” (Asundi et al. 2010). It has been reported that in 2005 more than 

62% of households had at least one desktop computer and the percentage was even higher 

for households with children. These findings are showing that it is a global trend with 

more than 49.5% of the world’s population having access to the internet (World Internet 

Users Statistics 2016). Additionally, the average age of a children when they receive their 

first smartphone, tablet, or laptop is 10.3 years old, a 39% increase from 2012 (Donovan, 
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2016). Changes in posture and spinal alignment when using technology is something that 

is overlooked and can increasingly cause more musculoskeletal issues. Correcting posture 

can prevent chronic back issues and reduce the prevalence of thoracic kyphosis at a 

younger age. Neck and back discomfort can increase as people age and with 

technological advances increasing, students will find themselves more at risk for 

musculoskeletal issues.  

Selected posture correcting programs and training devices have been proven 

effective. Muscle strengthening exercises like the superman or tai chi are commonly 

implemented (Standing Tall 2005; Taylor-Piliae et al., 2006). A device called The 

Upright™ Pose has proven to improve posture and influence positive body image along 

with reducing back pain (Dana 2016). Most commonly chosen methods to correct posture 

are through back braces and taping (McAviney and Pappas 2009; Hwang-Bo et al. 2013). 

Statement of Purpose 

 The purpose of this study is to analyze the effect of the Upright™ pose training 

device intervention on (a) standing posture; (b) seated posture while typing on a 

computer; and (c) self-esteem and confidence.  

Significance of the study 

 Technology use is an increasing occurrence in our daily lives and people are more 

at risk to develop neck and back issues at a younger age in correlation with the decreased 

average age of children who own handheld technology. Posture improvements while 

using technology may be able to help prevent these problems and improve daily comfort. 

Additionally, people who make the effort to improve their posture and become more 

confident and increase self-awareness may improve their overall well-being.  
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Hypotheses 

            This study incorporates a repeated measures pre-post treatment design utilizing 

randomized experimental and control groups. The over-arching hypothesis is that there 

will be an improvement in spinal posture and self-esteem. 

Hypothesis 1: There will be a significant increase in the kyphosis index as 

referenced by Barrett et al. (2013) and Milne and Lauder (1974) in the experimental 

group but not in the control group.  

Hypothesis 2: There will be a significant decrease in kyphosis angle as referenced 

by Barrett et al. (2013) in the experimental group but not in the control group. 

Hypothesis 3: There will be a decrease in the deviation from baseline of zero on 

the thoracic spine angles during seated computer use from pre- to post- testing in the 

experimental group but not in the control group.    

Hypothesis 4: There will be a decrease in the translated cobb angle as referenced 

by Greendale et al. (2010) in the experimental group but not in the control group.  

Hypothesis 5: There will be an increase in self-esteem and confidence from pre- 

to post- testing in the experimental group but not in the control group.    

 Limitations 

1. The findings are dependent on whether participants will adhere to the training 

schedule set by the Upright™ training program. 

2. Participants could assume a posture that is normal but be clinically described as 

abnormal. 

3. Participants may assume a better posture than normal in the presence of the 

researchers.  
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Delimitations 

1. Conclusions of the study are generalized to individuals who have not been 

diagnosed or treated for postural impairments. 

2. Conclusions of the study are only generalized to individuals with self-reported 

diagnosed depression or other mood disorders. 

3. Conclusions of the study are only generalized to young adults (ages 18-35). 

Exclusion Criteria 

1. Individuals who use corrective equipment were not considered as a candidate for 

the study. 

2. Individuals who gone through professional medical treatment to correct or 

improve posture were not considered as a candidate for the study. 

3. Individuals with previous or recent (less than 6 months) muscle injury were not 

considered as a candidate for the study. 

4. Individuals with clinically diagnosed depression or other mood disorders were not 

considered as a candidate for the study. 

5. Individuals who are outside of 18-35 years of age were not considered as a 

candidate for the study. 

6. Individuals with a Body Mass Index (BMI) of greater than 30 were not considered 

as a candidate for the study.  

Assumptions 

1. The participants followed their individually prescribed daily training schedule. 

2. The participants disclosed all related medical injuries/conditions. 

3. The participants disclosed all psychological conditions. 
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4. The Upright™ device synced properly to the participants phone.  

5. The participants truthfully answered the self-esteem and confidence 

questionnaires. 

6. The participants were motivated to give their best effort throughout the study 

duration. 
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Chapter II 

Review of Literature 

Technology Use 

The use of technology can result in chronic postural deviations that can cause pain 

in the neck, upper back, and lower back. Technology use is starting at younger and 

younger ages. During technology use, the body puts extra strain on the upper and lower 

trapezius, which can increase pain in the upper back and shoulders (Weon et al, 2010). 

Head flexion has been shown to be the primary contributor to upper back muscle pain. 

Computer-based use influences forward head posture and increased angle at the neck 

(Brink et al, 2015). In children, posture adapts depending on the choice of technology 

(Straker et al., 2008). Tablet use produces a more flexed posture as compared with a 

desktop or laptop (Straker et al., 2008). A more flexed spine will increase the chances of 

musculoskeletal problems and pain (Straker et al, 2008). Use of a tablet has been shown 

to lead to more spinal asymmetry and potentially more musculoskeletal issues and future 

pain (Albin and McLoone, 2012). Tablet use is preferential and so is the angle to which 

the tablet is held and viewed. Many people prefer the tablet to be angled toward them 

slightly because it eliminates glare from lighting and eases strain on the elbows and 

wrists (Albin and McLoone, 2012). There is a difference in posture when the laptop is 

held on a person’s lap versus located on a desk. Head posture has been shown to be lower 

when the computer is on one’s lap and raised when the laptop is placed in a desk or a 

table (Asundi et al, 2010). A typing task on a laptop versus a desktop computer showed 

highest forward head position when compared to the desktop (Alyami and Albarrati et al, 
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2016). This shows that the desktop computer appears to be more appropriate for cervical 

and lumbar regions (Alyami and Albarrati et al, 2016). 

Aside from computer use in childhood, television (TV) watching is becoming 

more common in the daily life of an adolescent (Filho et al, 2014). The correlation 

between posture while watching TV has been studied. A slumped, sitting position caused 

more low back pain had had lower muscle activation compared with a more upright 

posture (Filho et al, 2014). The same can be seen in other seated positions like lying 

prone or having an excessively flexed low back (Filho et al, 2014). In female college 

students, carrying a backpack increased their angular pelvic tilt and range of motion was 

decreased, suggesting that backpack carrying could cause permanent posture deviations 

(Smith et al, 2006).  

Posture Measures and Improvement Programs 

Thoracic kyphosis is an increasing problem at a younger age. Normal kyphosis is 

measured as an angle between 20 ̊ and 50 ̊ using the Cobb angle. Excessive kyphosis is 

determined as an angle of greater than 50 ̊ (Barrett et al, 2013). Instruments used to obtain 

non-invasive clinical measures of thoracic kyphosis include flexicurve ruler, 

inclinometer, and many more. However, in clinical applications the inclinometer can give 

instantaneous results, whereas the flexicurve has a lower standard error (Barrett et al, 

2013). In this study, both measures from the flexicurve ruler and bubble inclinometer 

were considered reliable and valid in the treatment (Barrett et al, 2013). The angle of 

kyphosis produced by the flexicurve ruler can be translated to the radiological cobb 

angle. Multiplying the flexicurve ruler by 315 can produce the translated cobb angle 

(Greendale et al, 2011).  
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Understanding spinal angles and curvature are important concepts in posture 

analysis. It is also crucial to examine posture at different ages and during different 

activities.  In football players, there was more symmetry in the waist triangles and in the 

scapulae, as well as more flattened lumbar lordosis. Also, there was a more flattened 

lumbar lordosis (Gabara, 2012). Posture can be affected by performing different types of 

tasks. Cognitive and physical tasks have been shown to increase body sway after 

completion (Bryanton & Bilodeau, 2016). Slouched postures, with increased thoracic 

kyphosis, are associated with reduced should flexion and abduction in range of motion in 

people with and without shoulder pain (Barrett et al, 2016). Neck posture influences 

spinal flexion with reduced injury risk to the low back with lifting (Hlavenka et al, 2017). 

Risk of injury increased from a retracted neck that protects and aligns the spine while 

decreasing the likelihood of intervertebral disc herniation (Hlavenka et al, 2017).  

In the differences between sitting and usual standing, the pelvis influences posture 

more in sitting compared to usual standing. Pelvic tilt influences more lumbar lordosis 

(Claeys et al, 2015). However, in usual standing, trunk angles influence posture in both 

neck angle and cervicothoracic angle (Claeys et al, 2015). Forward head posture, 

craniovertebral angle increased in sitting compared to standing posture (Fard et al, 2015).  

Corrective equipment and programs will influence neck and back posture. 

Magnification loupes are a designed system of lenses and prisms that will magnify an 

image without needing to flex the spine to get closer to the image. After use of these 

magnification loupes, there was reduced pain and posture improved to a flexed posture 

position. With improved vision, pain in the lower back decreased significantly (Sanders 

et al, 2010). Exercise effectively helps reduce pain and align posture (Deokju et al, 2015). 
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Wearable technology such as corrective equipment has been shown to alter posture 

alignment. A technology called ViMove places 2 sensors on the back in the thoraco-

lumbar junction and upper sacrum. There is significant reduction in activity limitation 

and pain after using this device. Participants did not feel limited or were no longer fearful 

of making movements (Kent et al., 2015).  

Self-Esteem/Self-Confidence 

Research has shown that posture influences mood and self-esteem. In a standing, 

slumped position, people have less strength and the body affects the mind/emotions just 

as the mind/emotions affect the body in posture changes (Peper et al, 2016). Positive 

thoughts have been shown to be significantly easier to create when in an upright posture. 

Posture may significantly affect the evocation of positive or negative feelings (Wilson 

and Peper, 2004). Different tasks influence self-esteem when in an upright posture. In an 

upright position, especially when under significant and specialized stress situations, 

people will act in a more positive manner, which influences positive emotional well-

being (Nair et al, 2015). People report higher self-esteem, more arousal, better mood, and 

lower fear levels when in an upright posture (Nair et al, 2015). 

Depression and posture are strongly correlated, as well. In patients with major 

depressive disorders, they show increased head flexion, increased thoracic kyphosis, 

pelvic retroversion, and increased scapular abduction (Canales et al, 2010). During their 

episodes of depression, patients saw a change in posture and mild dissatisfaction with 

body image (Canales et al, 2010). In patients with recurring depressive episodes, they 

showed greater anterior head inclination, increased scapular abduction, and worse 

thoracic kyphosis (Canales et al, 2016). Additionally, there was also a significant 
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interaction between depressive symptom severity and the degree of thoracic kyphosis 

(Canales et al, 2016). Patients with depression fatigue easily when undergoing a stressful 

task (Wilkes et al, 2016). When in an upright posture, patients with depression showed 

increased affect to positive arousal and lower levels of fatigue. This upright posture was 

also associated with lower negative affect and lower anxiety during the stressful task 

(Wilkes et al, 2016).  

Training Devices 

The use of posture training devices are becoming more prevalent. A wearable 

technology called the Upright™ posture trainer is one of these corrective devices. The 

Upright™ is a biofeedback mechanism that is placed on the upper back or lower back 

depending on the person wearing it. If a person is not performing good posture, the 

Upright™ will vibrate to notify the user that they need to correct their posture. The 

Upright™ connects to the user’s smartphone and sends notifications when he or she is 

not in good posture. The Upright™ posture trainer has produced postural improvements 

by increasing posture satisfaction levels as well as reducing discomfort and pain in the 

back (Dana 2016).  

Much of the literature focuses on primitive, non-electronic, posture correction 

methods. The most commonly used wearable posture correction devices are back braces. 

They are still widely used, as they are cheap and effective. They have been used to 

clinically treat hundreds of cases in adults, but they focus on creating structural 

adaptations to skeletal alignment rather than functional changes in posture. People who 

use back braces show significant pain decreases and degrees of degenerative lumbar 

curves (McAviney and Pappas 2009). Another other simple but functional posture 



Texas Tech University, Kelsey James, May 2018 

11 

 

correction method is the use of athletic taping. Taping the upper back has been shown to 

reduce rounded shoulder posture and reduce upper back pain while optimizing muscle 

activation in the upper body (Hwang-Bo et al. 2013). Even in a simple command like 

“straighten your back,” self-corrected posture resulted in decreased upper thoracic spine 

angles and reduction of the angle in the thoracolumbar spinal region (Barczyk-Pawelec 

and Sipko, 2016). 

 Exercises can be used to correct posture. One beneficial exercise is the 

“superman” where the head and shoulders are lifted off the ground for a few seconds at a 

time starting from a prone lying position. This exercise strengthens the back and core 

muscles, which in turn helps improve balance and posture (Standing Tall 2005). Some 

physicians will attest to taekwondo and yoga that promotes body alignment and position 

being effective forms of posture correcting. Taekwondo is shown to strengthen upper 

body muscles and improve inclination of the neck (Sunghak et al. 2014). Tai chi is 

widely known to improve posture through improvements in balance, muscle strength, and 

flexibility (Taylor-Piliae et al., 2006). Completing yoga exercises has resulted in 

significant decreases in thoracic kyphosis angles and reductions in lordotic angles 

(Grabara 2013).  
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Chapter III 

Methodology 

Participants 

 Fifty-five college-age students were recruited for the study. Thirty participants 

were needed to complete the study based on a review of literature for effect size and an 

effect size curve for a two-tailed alpha of 0.05. A large effect size of 0.8, along with an 

alpha of 0.05, was used to estimate sample size for a target power of 0.8 (Barrett et al., 

2013; Brink et al., 2015; Grabara 2012; Weon et al., 2010). Recruiting at least 50 

participants accounted for a 15% drop out rate and the assumption that some people 

would not meet the screening criteria. Students were recruited from Personal Fitness, and 

Wellness classes and academic classes from the Kinesiology and Sport Management 

Department (KSM) at Texas Tech University (TTU). Prospective participants were 

recruited by visiting classes. A verbal overview of the study details was given to 

prospective participants noting the inclusion and exclusion criteria required and the 

needed dedication for completing the study (see Appendix A). Volunteers who expressed 

interest in the study were contacted by a follow-up email (see Appendix B). After 50 

participants were recruited, they were asked to fill out a medical questionnaire (see 

Appendix C) and an availability sheet (see appendix D).  

Participants were excluded based on the following criteria: (a) individuals who 

use posture corrective equipment; (b) individuals who have gone through professional 

medical treatment to correct or improve posture; (c) individuals with previous or recent 

musculoskeletal injury of less than 6 months; (d) individuals outside the age range of 18-

35; and (e) individuals with clinically diagnosed depression or other mood disorders.  
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The subjects participated in two studies being conducted by two separate 

investigators. The Upright™ was used for both studies. However, the tested hypotheses 

differed between the studies. The protocol used in the parallel study is briefly described 

in the procedures and appendix I.  

Materials and Procedure 

Institutional Review Board (IRB) at Texas Tech University approved the study 

before any recruitment began. All potential participants provided written consent before 

screening (Appendix H).  

Materials. 

 The experimental group of the study used an Upright™ Pose posture trainer (The 

Upright™) for the posture correction intervention. The Upright™ is a wearable device 

that senses whether the participant is sitting upright and vibrate if they become too 

slouched. The Upright™ links with the participant’s smart phone and records their 

training. The software application (app) creates a training program based on the 

participant’s sex, age, height, and weight. Subjects completed a four-week training 

program, completing four to five sessions of training per week (see Appendix E).  

The following measurements and questionnaires were completed both pre-test and 

post-test. Standing spinal angles were measured using a flexicurve ruler. Once the 

flexicurve ruler is molded to the participants back, the investigator traced the spinal angle 

on large paper and measured the upper back angle. Seated spinal angles were assessed 

using a bubble inclinometer. Self-esteem and self-confidence were assessed using the 

Texas Social Behavior Inventory (1974) and the Judgmental Self-Doubt Scale (2002) to 

determine their self-esteem and confidence (see appendix F and G).   
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Procedure. 

 Volunteers were asked to come to lab 114 in the KSM Department on two 

separate days for pre-testing. Day one was before they are assigned The Upright™, and 

on day two they received The Upright™. On Day 1, they read and completed (a) the 

informed consent (Appendix H); (b) medical questionnaire; and (c) the student 

identification and availability form. They also completed the Texas Social Behavior 

Inventory (1974) and the Judgmental Self-Doubt Scale (2002) to determine their self-

esteem and confidence. Based on the medical questionnaire, volunteers were excluded 

based on the exclusion criteria. If volunteers meet the study criteria for inclusion, they 

were asked to practice the Biering-Sorenson test (see Appendix I) for a parallel study. 

The eligible participants were randomly assigned to either the control group or the 

experimental group (see Appendix J). They were assigned a number from 1-50. If they 

were in the group 1-25, they were in the control group. If they are in the group 26-50, 

they were in the experimental group.  

Participants came in a second day, to complete the protocol for spinal angles and 

the Biering-Sorenson test for a parallel study. When measuring spinal angles, the 

participants had their spinal angles measured with the flexicurve ruler. After this test, the 

participant sat at a computer with his or her knees in 70° of flexion and they so they were 

at a comfortable distance from the computer. The participants were then be asked to type 

a short excerpt (see Appendix K) to help ensure that the participant was seated in their 

natural position. Next, the researcher used two bubble inclinometers to measure the 

participants angle of kyphosis at C7 and T12. After recording the measurements, the 2 

readings were added together to get the angle of kyphosis (see Appendix M). When 
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testing spinal angles, with both the flexicurve and bubble inclinometer, participants were 

measured before and after 5 minutes to eliminate participant bias due to presence of the 

researcher. Measurement procedures for both of these testing methods were followed 

based on the manufacturer’s instructions (see Appendix L and M).  

After conclusion of pre-testing, participants assigned to the control group were 

asked to continue their normal daily routines and activities as if not participating in the 

study. Participants assigned to the experimental group received The Upright™. When 

they received The Upright™, they were instructed on how to use it, where to place it, and 

how to use the smart phone application (see Appendix N). Participants were given a 

username and password for ease and confidentiality. Each participant conducted the first 

session of training in the presence of the investigator in order to understand the process. 

All participants assigned The Upright™ were given a premade gmail account, for 

confidentiality, and preset BMI that is set to training program 3 (see appendix E) to 

ensure consistency in the data.  

Data Collection and Analysis 

Data obtained from the flexicurve ruler were analyzed for reliability. Results 

indicated very good reliability with all variables showing confidence intervals of .95 or 

higher. Paired t-tests were calculated before and after standing for 5 minutes to eliminate 

researcher bias. The results of the t-tests show no presence of researcher bias.  

All data were collected before and after use of the Upright™ program (see 

Appendix O). For measurements of the flexicurve ruler, after being molded to the 

participants back, the investigator traced the flexicurve on a large sheet of paper so that 

the flexicurve ruler could be used for the next participant. The investigator then 
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calculated the angles and kyphosis indexes (Barrett et al. 2013/Appendix L/Appendix O). 

To determine the cobb angle for the kyphosis index, the researcher multiplied the angle 

of kyphosis determined by Barrett et al. (Appendix O) by a factor of 315 (Greendale et al, 

2010). The bubble inclinometer was read to the closest degree. All measurements in the 

flexicurve ruler and the bubble inclinometer were measured twice during each trial. The 

measurements were accepted if the angles were within 2 degrees or 2 mm of each other. 

All analyses were computed using the Statistical Package for Social Sciences (SPSS). A 

Mixed Design 2 x 2 Repeated Measures Analysis of Variance (ANOVA) were used to 

test research hypotheses 1 - 5. If any of the variables had a correlation of .7 or higher a 

Multivariate Repeated Measures ANOVA was used to control for making a Type I error.   

To test assumptions of equal variance, a one-sample Kolmogorov-Smirnov (KS) 

test will be run with standardized residuals from each variable. A one-sample 

Kolmogorov-Smirnov tests whether the sample is of normal distribution (One Sample 

Kolmogorov-Smirnov Test, n.d.). A non-significant difference in this test would show 

that there is equal distribution and homogeneity in our sample (One Sample Kolmogorov-

Smirnov Test, n.d.). If the results of this test show unequal residuals, an ANCOVA will 

be run to test homogeneity between groups. The purpose of this follow-up test is to 

evaluate whether the means of the dependent variable are equal across levels of the 

independent variable, while controlling for the covariates (Stephanie, 2015). A non-

significant result would show that there is no difference in dependent variables across 

levels of the independent variable. This means that our groups are of equal variances 

(Stephanie, 2015).  
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The independent variables in the mixed design are Group (experimental; control) 

and Time (pre-test; post-test) with Repeated Measures on the Time factor. Pearson’s 

correlation coefficients will be used to determine relationships between the intervention-

related changes in self-esteem and the changes in spinal angles.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Texas Tech University, Kelsey James, May 2018 

18 

 

Chapter IV 

Results 

Fifty-five, healthy college-aged students were recruited for this study. Three of 

these students did not meet inclusion criteria or chose not to participate following 

explanation of the study. Fifty-two participants were randomized into the experimental 

group (n=24) and the control group (n=28). During the experiment, seven participants in 

the experimental group dropped out due to issues with training and technical difficulties. 

Five participants in the control group did not return for post-testing for unknown reasons. 

Following post-testing, eighteen participants in the experimental group and twenty-four 

in the control group were left for analysis (see figure 1 for consort diagram).  

 

Figure 4.1.  Consort Diagram for participants.  
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Descriptive Statistics 

 A total of 45 participants (age = 20.73 ± 1.78 years) completed the study (see 

Table 4.1 for descriptive statistics). However, upon collection of data, one participant in 

the experimental group and two participants in the control group were excluded from 

analysis of the Texas Social Behavior Inventory (TSB) because they did not fill out the 

second portion of the survey. Data averages and results are based on 18 experimental and 

24 control participants. One experimental participant was excluded from analysis of the 

Judgmental Self-Doubt Scale (JSD) because the participant missed a question and the 

results were considered invalid. Data averages and results are based on 18 experimental 

and 26 control participants. Two experimental participants and one control participant 

were excluded from analysis of variables determined from the flexicurve ruler (Index of 

Kyphosis, Theta from flexicurve, Cobb angle) due to mislabeling. Data averages and 

results are based on 17 experimental and 25 control participants. 

Table 4.1 

Descriptive Statistics 

 Group 

 Experimental Control 

Variable M SD M SD 

N 19  26  

Male 6  6  

Female 13  20  

Age (years) 20.74 1.62 20.73 1.91 

Height (inches) 65.39 4.48 66.08 3.82 

Weight (lbs) 145.21 23.38 150.78 31.07 

BMI (kg/m2) 23.52 2.18 23.57 3.10 
Note. BMI = body mass index; M = mean; SD = standard deviation. 

 Means and standard deviations for self-esteem questionnaires as well as all 

measured physiological variables are displayed in table 4.2 for pre-testing and post-

testing time points.  
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Table 4.2 

Means and standard deviations for all examined variables 

 Group 

 Experimental Control 

Variable M SD M SD 

Pre-Test TSB 105.11 7.92 103.46 9.22 

Post-Test TSB 105.33 7.19 105.62 9.93 

     

Pre-Test JSD -3.11 19.89 -3.04 15.62 

Post-Test JSD -5.33 18.45 -1.50 15.62 

     

Pre-Test BAngle 37.21 11.37 34.73 11.46 

Post-Test BAngle 30.53 8.30 37.15 10.39 

     

Pre-Test Index of Kyphosis 8.52 1.78 8.32 1.06 

Post-Test Index of Kyphosis 8.43 1.57 7.52 1.97 

     

Pre-Test CAngle 34.04 6.93 33.20 4.09 

Post-Test CAngle 33.68 6.22 29.98 7.76 

     

Pre-Test Cobb Angle 52.08 10.60 50.79 6.25 

Post-Test Cobb Angle 51.54 9.52 48.60 11.88 
Note. TSB = Texas Social Behavior Inventory; JSD = Judgmental Self-Doubt Scale; BAngle = Angle 

received from the bubble inclinometer, measured in degrees; CAngle = Angle received from flexicurve 

ruler, measured in degrees. 

 

Pearson’s Correlation Coefficients 

 

Bivariate correlations were run in SPSS data collected pre-testing in the 

experimental and control group. Results of the correlations show that there is a strong 

correlation between the index of kyphosis and the kyphosis angle (R2 = .999). There is a 

strong correlation between the index of kyphosis and the Cobb angle (R2 = .999). There is 

a strong correlation between the Cobb angle and the angle of kyphosis (R2 = 1.000). 

Correlations in these variables can be expected as they are all derived from the same 

instrument, the flexicurve ruler. The strength of correlation seen between the Cobb angle 

and the angle of kyphosis can be expected as translated cobb angle was determined by 



Texas Tech University, Kelsey James, May 2018 

21 

 

using the angle of kyphosis. Based on these results, statistics and analysis is reported 

based on the MANOVA results.  

Table 4.3 

Pearson Correlation Coefficients 

Variable Correlations 

 TSB JSD BAngle Index CAngle Cobb 

TSB 1.00      

JSD .037 1.00     

BAngle .319 .105 1.00    

Index -.039 -.035 -.253 1.00   

CAngle -.032 -.033 -.255 .999* 1.00  

Cobb -.032 -.032 -.255 .999* 1.000* 1.00 
*Correlated above .07  

Note. TSB = Texas Social Behavior Inventory; JSD = Judgmental Self-Doubt Scale; BAngle = Angle 

received from the bubble inclinometer, measured in degrees; CAngle = Angle received from flexicurve 

ruler, measured in degrees. 

 

Texas Social Behavior Inventory 

 In this study, we examined the effectiveness of the Upright™ posture training 

program on how participants felt they handle themselves in social situations (Texas 

Social Behavior Inventory). The Texas Social Behavior Inventory is graded on a point 

scale of 32-160. If a participant scores 96 or higher, they are considered to have high self-

esteem. If their score is lower than 96, they have low self-esteem. Pre-test values showed 

that the experimental group had high self-esteem (M = 105.11, SD = 7.92) and the 

control group had high self-esteem (M = 103.46, SD = 9.22). Post-test values show that 

the experimental group remained in high self-esteem (M = 105.33, SD = 7.19) along with 

the control group (M = 105.62, SD = 9.93). At pre-test, there were 16 participants with 

high self-esteem and 3 participants with low self-esteem. At post-test, there were 17 

participants with high self-esteem and 2 with low self-esteem. The mixed plot repeated 

measures ANOVA, F(1,40) = .852, p = .362, ɳp
2 = .021, Power = .147, R2 = 0.685 was 
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not significant for the condition-time interaction, nor was there a significant main effect 

for the condition (F(1,40) = 1.286, p = .264, ɳp
2 = .031, Power = .198 (See figure 4.2). 

Results of the one-sample KS showed inconclusive results for equal variance in groups. 

An ANCOVA was run to further test equal variance. Results of the ANCOVA test of 

homogeneity reveal that groups were of equal variance.  

 

Figure 4.2. Texas Social Behavior Inventory scores at pre-test and post-test for the experimental and 

control group. No significant difference between pre-test and post-test or between groups. Error bars = 95% 

confidence intervals. 

 

Judgmental Self-Doubt Scale 

  In this study, we examined the effectiveness of the Upright™ posture training 

program on how participants felt about themselves (Judgmental self-doubt scale). If a 

participant scores a negative score, they are considered to have high self-esteem. If their 

score is positive, they have low self-esteem. Pre-test values show that the experimental 

group had high self-esteem (M = -3.11, SD = 19.89) and the control group had high self-

esteem (M = -3.04, SD = 15.62). Post-test values show that the experimental group 

remained in high self-esteem (M = -5.33, SD = 18.45) along with the control group (M = 

-1.50, SD = 15.62). At pre-test, there were 11 participants with high self-esteem and 7 

102.00

103.00

104.00

105.00

106.00

107.00

Pre  Post

S
co

re
s

Texas Social Behavior Inventory

Experimental

Control



Texas Tech University, Kelsey James, May 2018 

23 

 

participants with low-self-esteem. At post-test, there were 15 participants with high self-

esteem and 4 participants with low self-esteem. The mixed plot repeated measures 

ANOVA, F(1,42) = 1.013, p = .32, ɳp
2 = .024, Power = .166, R2 = .675, was not 

significant for the condition-time interaction, nor was there a significant main effect for 

the condition (ANOVA, F(1,42) = .078, p = .781, ɳp
2 = .002, Power = .059) (See figure 

4.3). Results of the one-sample KS test of homogeneity reveal that groups were of equal 

variance. 

 

Figure 4.3. Judgmental Self-Doubt Scale scores at pre-test and post-test for the experimental and control 

group. No significant difference between pre-test and post-test or between groups. Error bars = 95% 

confidence intervals. 

 

Thoracic Spine Variable: Seated Angle 

 In this study, we examined the effectiveness of the Upright™ posture training 

program on seated thoracic spine angle. Seated thoracic spinal angle was measured using 

a bubble inclinometer. Readings were taken at C7 and T12. The recorded values were 

then added together to obtain the spine curve angle. Before use of the Upright™, the 

experimental group had normal thoracic spine angle values (M = 37.21, SD = 11.37) 

along with the control group (M = 34.73, SD = 11.46). Post-test values show that the 
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experimental group remained in the normal range for thoracic spine angle (M = 30.53, 

SD = 8.30) along with the control group (M = 37.15, SD = 10.39). The mixed plot 

repeated measures ANOVA, F(1,43) = 2.474, p = .123, ɳp
2 = .123, Power = .337, R2 = 

0.571, was not significant for the main effect for the condition. Due to these results, an 

independent samples t-test was run to determine if there was a significant main effect. 

Results of the t-test showed a significant main effect (p = .027). The mixed plot repeated 

measures ANOVA, F(1,43) = 11.301, p = .002, ɳp
2 = .208, Power = .908, was significant 

for the condition-time interaction (See figure 4.4). Results of the one-sample KS test of 

homogeneity reveal that groups were of equal variance.  

 

Figure 4.4. Seated thoracic spine angles at pre-test and post-test for the experimental and control group. 

There was a significant difference between groups at post-test. Error bars = 95% confidence intervals. 

 

Thoracic Spine Variable: Standing Measures 

In this study, we examined the effectiveness of the Upright™ posture training 

program on standing kyphosis variables. Standing kyphosis variables were measured 

using a flexicurve ruler. The flexicurve ruler was molded to each participant’s back with 

zero placed over the C7 spinous process. The second mark on the ruler was recorded 
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where the ruler lay over the T12 spinous process. The flexicurve ruler was then traced to 

calculate (1) angle of kyphosis, (2) cobb angle, and (3) index of kyphosis. 

Angle of Kyphosis. 

The angle of kyphosis, or theta, was calculated using the equations provided by 

Barrett and colleagues, 2013. Before use of the Upright™, the experimental group had 

normal thoracic spine angle values (M = 34.04, SD = 6.93) along with the control group 

(M = 33.20, SD = 4.09). Post-test values show that the experimental group remained in 

the normal range for thoracic spine angle (M = 33.68, SD = 6.22) along with the control 

group (M = 29.98, SD = 7.76). The mixed plot repeated measures ANOVA, F(1,40) = 

1.622, p = .165, ɳp
2 = .072, Power = .405, R2 = 0.638, was not significant for the 

condition-time interaction, nor was there a significant main effect for the condition 

(ANOVA, F(1,40) = 3.099, p = .085, ɳp
2 = 0.039, Power = 0.237) (See figure 4.5). 

Results of the one-sample KS test of homogeneity reveal that groups were of equal 

variance.  

 

Figure 4.5. Angle of Kyphosis at pre-test and post-test for the experimental and control group. No 

significant difference between pre-test and post-test or between groups. Error bars = 95% confidence 

intervals. 
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Cobb Angle. 

The cobb angle was calculated using translation provided by Greendale and 

colleagues, 2010. Before use of the Upright™, the experimental group had excessive 

thoracic spine angle values, based on the kyphosis scale defined by Barrett et al, 2013, 

(M = 52.08, SD = 10.60) along with the control group (M = 50.79, SD = 6.25). Post-test 

values show that the experimental group remained in the excessive range for thoracic 

spine angle (M = 51.54, SD = 8.87) along with the control group (M = 45.88, SD = 

11.87). The mixed plot repeated measures ANOVA, F(1,40) = 2.003, p = .165, ɳp
2 = .165, 

Power = .238, R2 = 0.638, was not significant for the condition-time interaction, nor was 

there a significant main effect for the condition (ANOVA, F(1,40) = 3.122, p = .085, ɳp
2 

= .085, Power = .406) (See figure 4.6). Results of the one-sample KS test of homogeneity 

reveal that groups were of equal variance. Running an ANCOVA was not needed.  

 

Figure 4.7. Translated Cobb angle at pre-test and post-test for the experimental and control group. No 

significant difference between pre-test and post-test or between groups. Error bars = 95% confidence 

intervals. 
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Index of Kyphosis. 

 

The index of kyphosis was calculated using the equations provided by Barrett and 

colleagues, 2013. Before use of the Upright™, the experimental group had normal 

thoracic spine angle values (M = 8.52, SD = 1.78) along with the control group (M = 

8.32, SD = 1.06). Post-test values show that the experimental group remained in the 

normal range for thoracic spine angle (M = 8.43, SD = 1.57) along with the control group 

(M = 7.52, SD = 1.97). The mixed plot repeated measures ANOVA, F(1,40) = 1.514, p = 

.177, ɳp
2 = .036, Power = .225, R2 = 0.642 was not significant for the condition-time 

interaction, nor was there a significant main effect for the condition (ANOVA, F(1,40) = 

3.005, p = .089, ɳp
2 = .070, Power = 0.394) (See figure 4.6). Results of the one-sample 

KS test of homogeneity reveal that groups were of equal variance. Running an ANCOVA 

was not needed. 

 

Figure 4.7. Index of Kyphosis at pre-test and post-test for the experimental and control group. No 

significant difference between pre-test and post-test or between groups. Error bars = 95% confidence 

intervals. 
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Chapter V 

Discussion 

The purpose of this study was to examine the effects of the Upright™ posture 

training program on spinal angles and self-esteem in young adults. All participants in this 

study were identified as healthy, with no predisposed conditions (stated in the exclusion 

criteria) that could have altered the results of this data. Previous studies and testing of the 

Upright™ posture trainer did not test the changes in spinal angle and self-esteem. The 

testing of the Upright™ from Dana (2016) analyzed improvements in low back pain. The 

study visually showed changes in standing posture, but the changes were not quantified 

(See Appendix P). The present study is one of the first few to quantify the changes in 

spine angles and self-esteem. Others have yet to be published.  

It was hypothesized that the Upright™ posture training program would increase 

participants self-esteem and confidence. This study failed to support the hypothesis. The 

hypothesis that stated there would be a significant increase in the kyphosis index was not 

supported. Additionally, the hypothesis that stated there would be a decrease in kyphosis 

angle evaluated by the flexicurve ruler was not supported. However, it was hypothesized 

that there would be a decrease in the deviation from baseline of zero on the thoracic spine 

angles during seated computer use. This hypothesis was supported. Effects of this posture 

training program are discussed.  

Spine Angles Influenced by Technology Use 

 In this study, we found that the Upright™ posture training program can have 

significant improvements on seated spinal angles. Seated spine angles can be influenced 

by technology use such as sitting at a computer or using a cellphone or tablet (Asundi et 
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al, 2010). Normal thoracic kyphosis is measured between 20º and 50º (Barrett et al, 

2013). Excessive kyphosis is measured at an angle above 50º (Barrett et al, 2013). From 

pre-testing to post-testing, the participants in the experimental group had thoracic 

kyphosis measurements decrease from 37º to 30º. Although not examined, improvements 

in spine angles can reduce pain in the upper back and shoulders (Weon et al, 2010). Head 

posture that tends to lower when one uses their laptop, can be significantly improved by 

posture training with the Upright™ posture trainer (Asundi et al, 2010). These 

improvements will allow forward head posture while using a laptop to compare to 

forward head posture while using a desktop computer. Use of a desktop computer will 

show a lower degree, or less angle, of forward head posture when compared to those 

using a laptop computer (Alyami and Albarrati et al, 2016). Forward head posture can 

increase neck, shoulder, and upper back pain (Brink et al, 2015). Improvements in this 

provided by the Upright™ posture trainer can improve pain and decrease future 

musculoskeletal issues.  

 In young adults, using the Upright™ posture trainer can be can be compared to 

using back braces, taping, and performing different strengthening exercises. Back braces 

have been shown to have improved spine angles of degenerative lumbar and thoracic 

curves (McAviney and Pappas, 2009). In this study, the Upright™ posture trainer showed 

to have significant decreases in thoracic spinal angles that can be comparative to changes 

when using a back brace. As taping has been shown to decrease the roundedness of the 

upper back and shoulders, the same can be seen in the Upright™ posture training 

program (Hwang-Bo et al, 2013). Simple exercises and commands like the “superman” 

and phrases like “straighten your back” have been shown to decrease upper thoracic spine 
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angles and reduce the angle of the thoracolumbar spinal region (Barczyk-Pawelec and 

Sipko, 2016). The Upright™ posture training program showed these same improvements. 

Conjunction of the simple commands and the Upright™ posture training could show 

more improvements.  

In this study, we hypothesized a decrease in standing thoracic spine angles similar 

to what was seen in the seated thoracic spine angles. However, there were no true 

improvements in the any of the standing variables (Cobb angle, kyphosis index, and 

kyphosis angle). From pre-testing to post-testing, variables in standing thoracic spinal 

angles revealed extremely minimal decreases. The index of kyphosis mean values 

decreased from 8.52 to 8.43. A normal index of kyphosis range is from 5.0 to 10.5 in both 

males and females (Milne and Lauder, 1974). Our participants maintained a normal status 

through the duration of the study. The kyphosis angle means decreased from 34.04 to 

33.68 degrees. As stated by Barrett and colleagues, the participants maintained normal 

status. Finally, the translated Cobb angle means decreased from 52.08 to 51.54 degrees. 

In the standing Cobb angle, our participants were classified as having excessive kyphosis 

(Barrett et al, 2013).  

Training using the Upright™ posture trainer is conducted and completed in the 

seated position. Due to the method of training, differences in standing thoracic spine 

angles from pre-testing to post-testing are less expected than in the seated position. Since 

training in the seated position shows significant improvements, training in the standing 

position should be investigated further. 
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Self-Esteem 

Self-esteem and self-confidence are important in a young adult’s life as they begin 

to establish themselves in the working industry and in their profession. Posture influences 

self-esteem and confidence when you produce a “power stance,” seen when an individual 

opens their shoulders and initiate an upright posture (Nair et al, 2015). People who 

exhibit this “power stance” report having higher self-esteem, better mood, more arousal 

and lower fear levels (Nair et al, 2015). People with lower, depressive levels of self-

esteem can be recorded having increased head flexion, increased thoracic kyphosis, 

pelvic retroversion, and increased scapular abduction (Canales et al, 2010). For the 

Upright™ posture training program to be effective in people with low self-esteem, there 

would need to be improvements in thoracic angles in all forms. 

In this study, we did not find any significance in the self-esteem and self-

confidence variables. A previous self-esteem study by Wilkes and Colleagues (2016) 

showed significant self-esteem improvements after an intervention length upwards of 3 

months. The Upright™ posture training program is only 21 days. Seeing improvements 

in self-esteem have proven to take a longer time than our study.  

Almost 85% of our participants began this study with high relatively self-

confidence. In the case of self-esteem, 57% of participants began the intervention with 

high self-esteem. Upon finishing the intervention, approximately 90% of participants had 

high self-confidence and 80% had high self-esteem. A study with a length of 3 or more 

months could have been more of an effect on improvements in self-esteem variables.  
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Limitations 

 Following the intervention, there were a few unexpected limitations that occurred. 

A prime limitation to the study is that the Upright™ is calibrated and maintained by self-

reported upright posture. Users of the Upright™ set their own limits to being in upright 

posture and slouching. Their perception of upright posture could not truly be upright. 

Another limitation is the Upright™ posture trainer is a Bluetooth enabled device. It links 

to the user’s smartphone to conduct the training process. We experienced issues with 

Bluetooth connectivity and software updates while conducting the intervention. Another 

limitation was finding ways to motivate and coach our participants. Our dropout rate was 

unexpectedly high from what we estimated, approximately 18%. In situations where 

people have back pain, using the Upright™ to fix their pain can be enough motivation. 

However, in population of entirely healthy, young adults, it can prove a challenge to fix a 

problem that they do not have or perceive to have. Both of these limitations proposed a 

challenge that resulted in dropout. The final observed limitation is all participants 

participated in the same training program. The Upright™ will provide a specialized 

program based on the participants age and BMI. Results may differ when participants 

receive the training program set by the Upright™. 

 Based on the study sample, results of the study are generalized to the general, 

healthy, young adult population. Results may not be reproducible beyond this healthy, 

young adult population. Future research should investigate the effects of the Upright™ in 

people with diagnosed self-esteem and mood disorders or in people with diagnosed 

postural issues and degenerative back disorders. Other investigations could compare the 
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changes from the Upright™ posture trainer to changes using a back brace, changes from 

strengthening exercises, and from hearing simple commands. 

Conclusion 

 In conclusion, the Upright™ posture training program showed significant results 

in seated thoracic posture but there were no significant effects on standing thoracic 

posture or self-esteem. Further investigation needs to be focused in the clinical 

population, standing posture training, and comparing other corrective equipment to the 

Upright™ posture training program.  

 Technology use is becoming prevalent in everyday life. Use of technology at a 

young age is becoming more common. For individuals who spend a majority of time in 

the seated position at a computer, use of the Upright™ posture trainer could be beneficial 

in improving posture and reducing future spinal problems. 
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Appendix A 

Script for Recruitment in Classrooms 

 “Hello Everyone. My name is Kelsey and I am a Graduate student here in the 

Kinesiology department. I am beginning to work on my thesis and am in need some 

people to be participants in the study I am conducting.  

The study will test an upright posture trainer to see if it properly corrects posture 

and increase muscle endurance as well as reducing low back pain. We are also wanting to 

see if there is a correlation between posture and self-esteem. You could be wearing this 

small device that whenever you slouch, it vibrate to remind you to sit upright. Sessions 

will range in time from 5 minutes to 1 hour of training.  

The program will be 6 weeks long and you will be completing 4 to 5 sessions per 

week. We will only be doing data recording and testing before the 6 weeks and after, so 

you will not need to find time every week to come in. Once we give you the device and 

instructions, you are pretty independent with this study.  

We are looking for people between the ages of 18 and 25 and have significant 

back pain, people who have never used corrective posture equipment, received 

professional medical treatment for posture correcting, muscular or skeletal injury within 

the past 6 months, or been clinically diagnosed with depression or other mood disorders.   

If you would like to be a participant in the study, please tell your professor or 

email me at kelsey.james@ttu.edu.” 
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Appendix B 

Follow-Up Email 

Hello, 

First off, I want to thank all of you for listening to me today. I encourage you all 

to consider joining me and my colleagues to be participants in the study. I do believe that 

posture training will be beneficial for your muscles and help to alleviate pain.  

I just want to remind you that in order to participate you must be within the ages 

of 18-35, have not been treated professionally for posture problems or used posture 

correcting equipment of any kind, have had no injury to the muscles or bones within the 

past 6 months, nor have been diagnosed with any depressive or mood disorders.   

The study will take place over the course of 6 weeks and we will only need to test 

you for two of those days. During those 6 weeks, you will not need to be actively training 

for more than 4 or 5 times a week.  

If you are interested in becoming a participant and do not have any of the above 

exclusions, feel free to email me back. 

Kelsey James 
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Appendix C 

Medical Questionnaire 

Name: ___________________________________________      

Date_________________________________ 
 

SECTION 1:  DO YOU HAVE OR HAVE YOU EVER HAD ANY OF THE FOLLOWING? 

Do not leave any blank unanswered.  Please provide explanations for all “yes” responses under 

Remarks. 

 YES NO      YES     NO 

     Amputation (foot, leg, arm,        Loss of Use of Limbs 

                   hand, or total loss thereof)       Mental Disorders 

     Ankylosis of Joints        Mental Retardation 

     Arteriosclerosis         Multiple Sclerosis 

     Arthritis Injury         Muscle, Ligament or 

Tendon 

     Asbestosis         Muscular Dystrophy 

     Asthma          Nervous Disorders 

     Back/Neck Problem        Numbness of 

Extremities 

     Osteoporosis         Varicose Veins   

     Parkinson’s Disease        “Trick” Knee or 

Shoulder 

     Psychoneurotic Disability       Thoracic Outlet 

Syndrome 

  (following treatment in a       Thrombophlebitis 

  recognized medical or mental       Head Injury  

   institution)         Depression 

   

     Chronic Headaches        Repetitive Motion 

Injury 

     Chronic Osteomyelitis        Residual Disability 

from Polio  

     Ruptured Intervertebral Disc       Spinal Fusion 

     Silicosis         Stroke  

     Bulging or Herniated Disc       Muscle or Ligament 

Injury 

     Lordosis         Broken Bone 

     Kyphosis         Stunted growth 

 

REMARKS:  If you answered “yes” to any question above, indicate the nature of the 

injury/illness, name and address of the treating health care provider, area of specialty and 

approximate date/year of the illness/injury. 

________________________________________________________________________________________________

________________________________________________________________________________________________

________________ 
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________________________________________________________________________________________________

________________________________________________________________________________________________

________________ 
________________________________________________________________________________________________

________________________________________________________________________________________________

________________ 

________________________________________________________________________________________________

________________________________________________________________________________________________

________________ 
 

SECTION 2: PLEASE ANSWER THE FOLLOWING QUESTIONS AND PROVIDE AS MUCH  

                     INFORMATION AS POSSIBLE.  

1.  Has any doctor ever restricted your activities due to injury, disability or medical condition?  

   YES   NO 

If yes, please describe the reason for the restrictions, the type of restrictions, whether the restrictions were temporary or 

permanent, and whether you presently have any restrictions on your physical activities. 

________________________________________________________________________________________________

________________________________________________________________________________________________

________________ 

________________________________________________________________________________________________

________________________________________________________________________________________________

________________ 

 

2.  Have you ever been assessed any percentage of permanent disability to any part of your body?     

   YES   NO   If yes, please explain: 

________________________________________________________________________________________________

________________________________________________________________________________________________

________________ 

________________________________________________________________________________________________

________________________________________________________________________________________________

________________ 
 

3.  Are you presently or have you ever been under the care of a doctor, chiropractor, or other health 

care provider for any serious injury, disability or medical condition? 

   YES   NO 

If yes, please list the condition, injury or illness(s) being treated, and dates of treatment. 

________________________________________________________________________________________________

________________________________________________________________________________________________

________________ 

________________________________________________________________________________________________

________________________________________________________________________________________________

________________ 

 

4. Have you ever had surgery (other than cosmetic) to any part of your body ?   YES

   NO 

If yes, please list the part(s) of the body operated on, the type of operation performed, and the date (or approximate date). 

________________________________________________________________________________________________

________________________________________________________________________________________________

________________ 
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________________________________________________________________________________________________

________________________________________________________________________________________________

________________ 

 

6.  Have you ever received treatment for your head, neck, back or extremities (arms, wrists, 

legs, knees, etc.) from a doctor, chiropractor, physical therapist or other health care 

provider?  

   YES   NO 

 
If yes, please list the dates of the treatment and the diagnosis provided.  

________________________________________________________________________________________________

________________________________________________________________________________________________

________________ 

________________________________________________________________________________________________

________________________________________________________________________________________________

________________ 
 

All of these questions are answered to the best of my knowledge. 

SIGNATURE: ___________________________________________   DATE: _________________ 
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Appendix D 

Student Identification and Availability 

 

Subject ID: __________ Age: ____ Sex: ___ DOB :___( mo.)___ (yr.)  

Wt. :___( lbs.) Ht:___(in)   

 

Contact Information  Emergency Contact Person 

Address:  Name: 

Street:  Relationship: 

City:  Home phone #: 

Zip:  Work phone #: 

Home phone #:  Mobile phone #: 

Work phone #:   

Mobile phone #:   

Email:   

Preferred contact method:   

 

The following is a schedule Monday – Friday from 8 am to 5 pm. Place an X where 

you are not available in the following time slots: 

 

Time Monday Tuesday Wednesday Thursday Friday 

8:00 am      

9:00 am      

10:00 am      

11:00 am      

12:00 pm      

1:00 pm      

2:00 pm      

3:00 pm      

4:00 pm      

5:00 pm      
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Appendix E  

Individualized Upright Training Programs 

Table 1 – Training program distribution 

Difficult Medium 

  TP #3 TP #4 

Session  
Length 
(min) 

Length 
(min) 

1 5 5 

2 5 5 

3 10 10 

4 10 10 

5 15 15 

6 20 15 

7 25 20 

8 30 20 

9 30 20 

10 35 25 

11 35 25 

12 40 30 

13 40 30 

14 45 35 

15 45 35 

16 50 40 

17 50 40 

18 55 45 

19 55 45 

20 60 45 

21 60 55 

22   55 

23   60 

24   60 
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Appendix F 

Texas Social Behavior Inventory 

1 2 3 4 5 

Not at all 

characteristic 

of me 

Not very 

characteristic 

of me 

Slightly 

characteristic 

of me 

Fairly 

characteristic 

of me 

Very much 

characteristic 

of me 

 

1. I am not likely to speak to people until they speak to me.  

2. I would describe myself as self-confident.  

3. I feel confident of my appearance  

4. I am a good mixer.  

5. When in a group of people, I have trouble thinking of the right things to say.  

6. When in a group of people, I usually do what the others want rather than make 

suggestions.  

7. When I am in disagreement with other people, my opinion usually prevails.  

8. I would describe myself as one who attempts to master situations.  

9. Other people look up to me.  

10. I enjoy social gatherings to be with people.  

11. I make a point of looking other people in the eye.  

12. I cannot seem to get others to notice me.  

13. I would rather not have very much responsibility for other people.  

14. I feel comfortable being approached by someone in a position of authority.  

15. I would describe myself as indecisive.  

16. I have no doubts about my social competence.  

17. I would describe myself as socially unskilled  

18. I frequently find it difficult to defend my point of view when confronted with the 

opinions of others.  

19. I would be willing to describe myself as a pretty “strong” personality  

20. When I work on a committee, I like to take charge of things.  

21. I usually expect to succeed in the things I do.  

22. I feel comfortable approaching someone in a position of authority over me.  

23. I enjoy being around other people and seek out social encounters frequently  

24. I feel confident of my social behavior  

25. I feel I can confidently approach and deal with anyone I meet.  

26. I would describe myself as happy.  

27. I enjoy being in front of large audiences. 

28. When I meet a stranger, I often think that he is better than I am.  

29. It is hard for me to start a conversation with strangers.  

30. People seem naturally to turn to me when decisions have to be made.  

31. I feel secure in social situations.  

32. I like to exert my influence over other people. 
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Interpretation:  

The Texas Social Behavior Inventory consisted of 32 items. To score the TSBI, 

all items were given scores ranging from 1 to 5. Items numbers 1, 2, 3, 12, 13, 21, 23, 28, 

29 and 31 were negative items so the scoring was reversed; 1 was scored a 5, 2 was 

scored a 4, 4 was scored a 2, and 5 was scored a 1. The total score for each subject is the 

sum of all items giving a possible range of 32 to 160. To have high self-esteem, means to 

have a scores higher than or equal to 96. To have low self-esteem is to have a score lower 

than 96.  
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Appendix G 

Judgmental Self-Doubt Scale 

DIRECTIONS: The items were presented in a six-point Likert-type format with response 

options ranging from -3 (strongly disagree) to +3 (strongly agree).  

 

1. I have difficulty making decisions. ____ 

2. I have a tendency to change my mind according to the last opinion I hear. ____ 

3. After deciding something, I tend to worry about whether my decision was wrong. ____ 

4. I frequently find myself afraid of not doing the right thing. ____ 

5. I often have the sense that others know better than I do. ____ 

6. Often I put off making difficult decisions. ____ 

7. I often don’t trust myself to make the right decision. ____ 

8. I often trust the judgment of others more than my own. ____ 

9. My judgments about situations often turn out to be mistaken. ____ 

10. I often worry about whether a decision I made will have bad consequences. ____ 

11. In making a decision, I often tire myself out by switching back and forth from one 

conclusion to another. ____ 

12. I am inclined to have trouble knowing where to stand on an issue. ____ 

13. When making a decision, I often feel confused because I have trouble keeping all relevant 

factors in mind. ____ 

14. In almost all situations I am confident of my ability to make the right choices. ____ 

15. I often don’t know what to feel or believe. ____ 

16. I wish I were more confident in my opinions. ____ 

17. Many times I don’t know what to do next. ____ 

18. I have a great deal of confidence in my opinions. ____ 

19. Frequently, I doubt my ability to make sound judgments. ____ 

 

Total Score = ________points. 

 

Interpretation:  

Scores will be determined by adding all the likert ranking from the statements. The 

higher the score, the higher self-doubt. A score greater than zero will have low self-

esteem and a score lower than zero will have high self-esteem.  
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Appendix H 

Consent to Take Part in a Research Study 

 

Investigator(s): Dr. Jacalyn McComb, Professor in the Department of Kinesiology and 

Sport Management (KSM) at Texas Tech University (TTU), Ahalee Cathey, graduate 

student in the Department of KSM, and Kelsey James, graduate student in the 

Department of KSM are investigators in this study.  

 

What is this project studying? 

We are studying the effect of muscular endurance of the back on (a) low back pain; 

(b)standing posture; (c) seated posture while typing on a computer; and (d) self-esteem 

and confidence.  

 

What will I do if I participate? 

You will be asked to meet with investigators on 3 different days. The first two visits will 

take place before training and the third visit will take place after the 6 week training 

program is completed. Total time that you will spend in the study is approximately 150 

min or 2.5 hours. In summary the breakdown of hours is as follows: 

 

Visit #  1: Pre-screening measurements and practice for the Biering-Sorensen test will 

take about 30-min.  

Visit #  2: Visual Analog Scale, Biering-Sorensen test, tests to measure spinal angles, 

three questionnaires, and check-out of the Upright Posture Trainer will take about 60-

min. 

Visit #3: Visual Analog Scale, Biering-Sorensen test, test to measure spinal angles, three 

questionnaires, and check-in of the Upright Posture Trainer will take about 60-min. 

 

The physical measures use non-invasive equipment, such as electrodes, sensors, and 

measurement tools placed on the skin. Measures will be used to determine spinal angles 

and muscle endurance. Testing will require you to be in a horizontal position laying on 

your stomach, sitting in a chair, or standing.  

 

Can I quit if I become uncomfortable? 

Yes, absolutely. You may leave the study at any time.  If you do, discuss it with the 

investigator.    

 

How are you protecting privacy? 

Your data will be given a code number. The researchers will have one copy of a list 

matching your name with your code number. They will keep this in a safe place and will 

destroy the list when the study is finished. Study results that are used in publications or 

presentations will not use your name.   
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I have questions about this study. Who can I ask? 

If you have any questions about this study, you may call Dr. Jacalyn McComb at 806-

834-6306 (e-mail at jacalyn.mccomb@ttu.edu), Ahalee Cathey at 281-797-9563 (e-mail 

at ahalee.cathey@ttu.edu), or Kelsey James at 832-797-6355 (e-mail at 

kelsey.james@ttu.edu). TTU also has a Board that protects the rights of people who 

participate in research. You can ask them questions at 806-742-2064. You can also mail 

your questions to the Human Research Protection Program, Office of the Vice President 

for Research, Texas Tech University, Lubbock, Texas 79409. 

 

 

 

_________________________________  _____________________ 

Signature       Date 

 

 

 

_________________________________ 

Printed Name 

 

 

This consent form is not valid after 6/31/2018. 
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Appendix I 

Parallel Study: Investigator Instructions for the Biering-Sorenson Test 

Setup 

Investigator will ask the participant to lay facedown on the physical therapy table with 

the top of the iliac crest in line with the edge of the table. The upper body will be 

supported while the investigator places straps around the participant’s ankles, knees, and 

pelvis. 

 

  

 

A string with a small weight at the end will be hung from a pulley in the ceiling. The 

string length will be adjusted so that the weight is just touching the participant’s back. 

SEMG electrodes will be placed at the left L1 paraspinal, at the right L1 paraspinal, at the 

left L5 paraspinal, and at the right L5 paraspinal. A ground electrode will be placed on 

the cervical spine (C7). Prior to placing the electrodes, any hair will be removed and the 

skin will be cleaned with alcohol. 

Testing 



Texas Tech University, Kelsey James, May 2018 

50 

 

Investigator will remove the upper body support and ask the participant to maintain a 

horizontal position for as long as possible. SEMG will monitor muscle activation during 

the test. The test will end once the participant’s back is no longer in contact with the 

weight, meaning the upper body is no longer horizontal. At the end of the test, the 

participant’s upper body will once again be supported while the straps and electrodes are 

removed.  
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Appendix J 

Random Number Table
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Appendix K 

Excerpt Typed on Computer 

Harry Potter and the Sorcerer's Stone  

Excerpt from CHAPTER ONE THE BOY WHO LIVED  

A man appeared on the corner the cat had been watching, appeared so suddenly 

and silently you'd have thought he'd just popped out of the ground. The cat's tail twitched 

and its eyes narrowed.  

 

Nothing like this man had ever been seen on Privet Drive. He was tall, thin, and 

very old, judging by the silver of his hair and beard, which were both long enough to tuck 

into his belt. He was wearing long robes, a purple cloak that swept the ground, and high-

heeled, buckled boots. His blue eyes were light, bright, and sparkling behind half-moon 

spectacles and his nose was very long and crooked, as though it had been broken at least 

twice. This man's name was Albus Dumbledore.  

 

Albus Dumbledore didn't seem to realize that he had just arrived in a street where 

everything from his name to his boots was unwelcome. He was busy rummaging in his 

cloak, looking for something. But he did seem to realize he was being watched, because 

he looked up suddenly at the cat, which was still staring at him from the other end of the 

street. For some reason, the sight of the cat seemed to amuse him. He chuckled and 

muttered, "I should have known."  

 

He found what he was looking for in his inside pocket. It seemed to be a silver 

cigarette lighter. He flicked it open, held it up in the air, and clicked it. The nearest street 

lamp went out with a little pop. He clicked it again -- the next lamp flickered into 

darkness. Twelve times he clicked the Put-Outer, until the only lights left on the whole 

street were two tiny pinpricks in the distance, which were the eyes of the cat watching 

him. If anyone looked out of their window now, even beady-eyed Mrs. Dursley, they 

wouldn't be able to see anything that was happening down on the pavement. Dumbledore 

slipped the Put-Outer back inside his cloak and set off down the street toward number 

four, where he sat down on the wall next to the cat. He didn't look at it, but after a 

moment he spoke to it.  

 

"Fancy seeing you here, Professor McGonagall." He turned to smile at the tabby, 

but it had gone. Instead he was smiling at a rather severe-looking woman who was 

wearing square glasses exactly the shape of the markings the cat had had around its eyes. 

She, too, was wearing a cloak, an emerald one. Her black hair was drawn into a tight bun. 

She looked distinctly ruffled. 

 

 "How did you know it was me?" she asked.  

 

"My dear Professor, I've never seen a cat sit so stiffly."  



Texas Tech University, Kelsey James, May 2018 

53 

 

 

"You'd be stiff if you'd been sitting on a brick wall all day," said Professor 

McGonagall. 

 "All day? When you could have been celebrating? I must have passed a dozen 

feasts and parties on my way here."  

 

Professor McGonagall sniffed angrily.  

 

"Oh yes, everyone's celebrating, all right," she said impatiently. "You'd think 

they'd be a bit more careful, but no -- even the Muggles have noticed something's going 

on. It was on their news." She jerked her head back at the Dursleys' dark living-room 

window. "I heard it. Flocks of owls... shooting stars.... Well, they're not completely 

stupid. They were bound to notice something. Shooting stars down in Kent -- I'll bet that 

was Dedalus Diggle. He never had much sense."  

 

"You can't blame them," said Dumbledore gently. "We've had precious little to 

celebrate for eleven years."  

 

"I know that," said Professor McGonagall irritably. "But that's no reason to lose 

our heads. People are being downright careless, out on the streets in broad daylight, not 

even dressed in Muggle clothes, swapping rumors."  

 

She threw a sharp, sideways glance at Dumbledore here, as though hoping he was 

going to tell her something, but he didn't, so she went on. "A fine thing it would be if, on 

the very day You Know-Who seems to have disappeared at last, the Muggles found out 

about us all. I suppose he really has gone, Dumbledore?"  

 

"It certainly seems so," said Dumbledore. "We have much to be thankful for. 

Would you care for a lemon drop?"  

 

"A what?"  

 

"A lemon drop. They're a kind of Muggle sweet I'm rather fond of"  

 

"No, thank you," said Professor McGonagall coldly, as though she didn't think 

this was the moment for lemon drops. "As I say, even if You-Know-Who has gone -"  

 

"My dear Professor, surely a sensible person like yourself can call him by his 

name? All this 'You- Know-Who' nonsense -- for eleven years I have been trying to 

persuade people to call him by his proper name: Voldemort." Professor McGonagall 

flinched, but Dumbledore, who was unsticking two lemon drops, seemed not to notice. "It 

all gets so confusing if we keep saying 'You-Know-Who.' I have never seen any reason to 

be frightened of saying Voldemort's name.  
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Appendix L 

Instructions for Flexicurve Ruler 

FLEXICURVE SPINAL MEASUREMENT: courtesy Carleen Lindsey 
PROTOCOL FOR CLINICAL ASSESSMENT: KYPHOSIS AND LORDOSIS 

Always record time of day as well as date. 

 

Measure standing height beforehand (if possible using a “stature board” rather than standard 

office scale). 

Shoes off (unless otherwise noted) backed up to wall, feet comfortably under the pelvis 

Instruct to “STAND IN YOUR USUAL BEST POSTURE” 

Move headpiece down firmly to contact patient’s head, then ask for final effort to “STAND 

TALL” and adjust headpiece appropriately.  The black marker line marks the correct number to 

record. 

 

Mark centers of C7 spinous process and L-S joint space with a grease pencil while the patient is 

instructed to “STAND IN YOUR USUAL BEST POSTURE, RESTING YOUR HANDS ON 

THE CHAIR OR TABLE IN FRONT OF YOU.  LOOK STRAIGHT AHEAD.” 

Use 3 fingers when palpating in order to sense relative movement above and below when 

identifying landmarks.  Stand to the side of the patient with your left arm lightly across the 

shoulders and sternum.  Place your right fingers 2,3,4 LIGHTLY on the landmarks, with your 3rd 

finger on the one you are looking for.  Identify C7 as the spinous process that “doesn’t 

disappear” when the patient extends the neck to “look up”.  C6 will “disappear” under your 2nd 

finger, and T1 will remain prominent under your 4th finger. 

 

Identify the L-S interspace as the most inferior interspace that opens and closes with trunk 

ROM.  S1-2 will have a bony feel, will not change its boundaries with trunk movement, and 

should be under your 4th finger.  L4-5 and L5-S1 will open and close, and should be under your 

2nd  and 3rd fingers. Start by asking the patient to extend the trunk, guiding them with your right 

hand across the shoulders, while palpating lightly with your right 2nd, 3rd, and 4th fingertips.  

Check other motions if you don’t feel confident of landmark identification during extension. 

Mark each landmark (C7 process and LS space) with a single horizontal grease pencil line.  

Make sure the patient is standing in their usual best posture so that the marks are in the correct 

place during measurement.  Do NOT put tension on the skin while drawing, as this will change 

the location of the mark. 

 

Clean flexicurve using a damp paper towel to remove previous marks.  Make sure there are no 

bumps and that it is in a smooth “S” shape. 

Mold flexicurve to exact shape of external kypholordosis between C7 and LS interspace. 

Start by getting the “macro curve” generally “right”. Hold at the top and the bottom, and 

gently adjust it to match the curve of the patient. 

Fine-tune each area where there is “air” showing between f-curve and skin.  Bring it about 1 

millimeter away from the skin, and grasp at the top and bottom of the problem area.  Lightly 

adjust this area only, AVOIDING PUSHING THE FLEXICURVE INTO THE PATIENT’S 

BACK. 

Ask the patient to remove hands from the support; and to stand in “your usual best posture”.  

Check to see that there is still “no air” between flexicurve and skin. 

When satisfied that the f-curve is accurate in shape, mark the LS interspace on the side of the f-

curve with a single straight grease pencil line as if you were continuing the mark from the skin 
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directly onto the side of the f-curve.  Mark C7 similarly only if it does not line up with the top end 

of the f-curve. 

 

Carefully remove f-curve from patient.  Immediately place it on 10 x 10 grid paper (inches are 

divided into 1/10).  Carefully align C7 with a bold line intersection and place L-S directly 

underneath, intersecting the same vertical line.  It can be helpful to draw in the vertical line to 

better visualize that both landmarks are on the same line. 

Use a pen (not the grease pencil) to trace the curve onto the paper, being certain that your pen is 

following the surface that was contacting the patient directly. It helps to “angle” the pen in toward 

the f-curve so it is as close as possible to where the patient’s body was. 

 

Use a ruler with 1/10th cm markings to measure the length and width of each segment.  Draw in 

the TW and LW lines as you measure.  Compute TW/LW and TL/LL ratios.   

 

Kypholordosis variations:

 

Be sure to record patient name, ID number, time and date, shoe status, and whether the test was 

done in “Best usual”,  “Cued ideal” or another posture condition on the grid paper as well as in 

the chart. 

Index of Kyphosis* = (TW/TL)x100 

 

Age Female  Male 

20-24 7.0 + 2.0 8.5 +  2.0 

25-29 8.5 + 2.5 8.0 +  2.5 

30-34 7.0 +  1.0 8.0 +  2.5 

35-39 7.5 + 2.0 8.2 + 1.5 

40-44 7.0 +  1.5 8.5 + 2.5 

45-49 7.0 +  2.0 8.5 + 2.5 

50-54 9.0 +  3.0 7.5 + 2.0 

55-59 9.5 +  2.5 8.5 + 3.0   

60-64 11.0 +  2.0 10.0 + 3.0 

65-69 12.0 +  2.5 11.0 + 3.0 
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70-74 12.5 +  3.0 11.5 + 2.5 

75-79 13.5 +  4.0 12.0 + 4.0 

80 + 15.0 +  6.0 12.0 + 4.0 
 

 * Milne JS, Lauder IJ (1974) Age Effects in Kyphosis and Lordosis  Annals of Human Biology 

1:327-337 
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Appendix M 

Instructions for Bubble Inclinometer 

 The bubble inclinometer will be placed on the participant in two different places. 

Measure 1 will be marked to where the top of the inclinometer is over the C7 spinous 

process. Measure 2 will be marked to where the bottom of the inclinometer will be placed 

over the T12 spinous process. Measurements 1 and 2 will then be added together to get 

the spine angle.  

 

Van Blommestein, A. S., Lewis, J. S., Morrissey, M. C., MacRae, S. (2012) Reliability of 

Measuring Thoracic Kyphosis Angle Lumbar Lordosis Angle and Straight Leg Raise 

with an Inclinometer. The Open Sine Journal, 4, 10-15. 
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Appendix N  

Instructions about How to Complete Upright Training Device Sessions 

NOTE: Each training session will be completed in a seated position and it is best for 

training that you don’t plan to move much while you are training.  

Step 1: Turn on upright training device 

 Step 2: Turn on Bluetooth on your phone 

 Step 3: Open the Upright App 

Step 4: Place the Upright trainer on your upper back so that the top of it is over 

your T1 spinous process (the spinous process that is prominent below your neck) 

Step 5: In the app, press “Start Training”  

Step 6: Sit upright so that your shoulders are pushed back, you have a small curve 

in your lower back, and you feel like you are sitting up tall 

Step 7: Press “I’m Upright” 

Step 8: Sit in a comfortable, relaxed position 

Step 9: When the app records you sitting slouched, the timer for your session will 

start and you will be upright for the entire training time.  

Step 10: When the upright vibrates to tell you your training session is complete, 

you may pause your training and sit comfortably as you training session for the 

day is over. 

Step 11: Turn off your upright training device to save battery. 

Step 12: Repeat steps 1-11 when you are ready to move to the next session. 
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Appendix O 

Data collection Form 

Participant # ______________ 

 Pre-Test 1 Pre-Test 2 Post-Test 1 Post-Test 2 

TL (mm)     

TW (mm)     

X1     

X2     

X     

B     

θ     

TL/LL     

(TW/TL)X100     

Rating 1-4     

 

Data Collection for Bubble Inclinometer 

 

 Pre-Test 1 Pre-Test 2 Post-Test 1 Post-Test 2 

T1 Degree     

T2 Degree     
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Appendix P 

Before and After Upright use photos 

 


