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Abstract
This current paper studied the impact of high-heeled shoes on kinetic changes and the perceived discomfort these shoes presents on people. Observably, the researchers delved deeper into these aspects to arrive at a conclusion that was believed to generally provide a basis for the advancement in the design of these shoes to particularly minimize the perceived discomfort and the consequent adverse effects on the musculoskeletal systems of the users. Against this requirement to enhance comfort in high-heeled shoes, the researchers sought to determine the impact of the increasing heel height and shoe inserts on perceived foot comfort for the users while walking.  The study registered ten volunteer females and concluded that total contact inserts offered a higher perceived comfort for the users by significantly reducing the heel pressure and the impact force. 
Introduction
Pieces of evidence drawn from past research indicate that a significant percentage of women use high-heeled shoes on a daily basis (Gallup Organization 1986; Frey et al. .1993). Similarly, these studies have as well demonstrated the impacts associated with high-heeled shoes, such as raising the peak pressures in barefoot and shifting the peak pressures from the third, fourth and fifth metatarsal heads to the first and second. Studies have also indicated the amount of discomfort generated from the use of these shoes, especially the effect of the impact force that is usually transmitted to the skeletal muscles as shock waves (Voloshin & Loy, 1994). Because of these transmitted shock waves, high-heel users have complained of leg and back pain, which has resulted in degenerative joint disorders in severe cases. It is essential to understand that due to the need to enhance comfort for these shoes' users, there was a need to develop a basis for the designs that minimize the adverse effects.
Previously various studies focused on reducing the foot loads and peak pressures to particularly enhance comfort involved designing foot inserts that were found to be effective in the redistribution of foot pressures and reducing the impact force.  For instance, Jorgensen & Ekstrand (1998) observed that the use of heel pads effectively reduced the heel pressures and the magnitude of the heelstrike impact. Most of these initial studies were limited because they focused on flat shoes and made no attempt to examine the effectiveness of inserts in high heeled shoes. 
Methods
Ten healthy young females were registered for this study as volunteer participants. Their ages ranged between 20 and 28 years with an average height of 160 cm. the inclusion criteria required that none of them must have suffered a lower extremity injury within the previous year. However, all the participants in this study had at least an experience with high-heeled shoes. As part of their ethical obligations, the researchers obtained written consent from each of the participants to engage in this research. The shoes used for this study were commercially available and primarily differed on the design. In essence, shoes of different heel heights were used in this study (Yung-Hui & Wei-Hsien, 2005). 
Each of the women received five insert conditions for the shoes; (1) shoe only; (2) heel cup; (3) arch support; (4) metatarsal pad; and (5) TCI. The inserts were adjusted appropriately to avoid slipping around the shoe. The researchers used the Pedar in-shoe pressure measurement system to measure the pressure distributions in the shoes. Also, footwear comfort was assessed using the Visual analog scale. This scale was used to rate the comfort for each experimental condition. On each experimental condition, the participants were instructed to walk on a treadmill first as a warm-up before embarking on a level walkway where the study data was collected. 
Previous studies had reported comfortable speeds between 122 and 140 cm/s (Schwartz et al. 1964; Murray et al. 1970); however, this study adopted a speed of 130cm/s, which was considered to be generally comfortable. 
In the initial plots, each participant was randomly assigned a heel height besides randomly shoe inserts. Between these trials, participants were advised to take 5 minute rests to avoid fatigue. For the analysis, data were obtained from 450 trials. 
In this study, to calculate the peak plantar pressure at the highest pressure region during the gait cycle, the researchers used the Novel Multitasks analysis software. Similarly, ANOVA was employed to study the effects of the heel heights and the shoe inserts. Using an alpha of 0.01, the researchers were able to tests for all the statistical significance to reduce the errors in the experiment. 
Results
Results obtained from this study indicated significant effects of heel heights on peak pressures in different regions of the foot. The researchers observed a decreased pressure in the heel and mid-foot regions with increased heel height. Similarly, there was a significantly higher impact force in high heels than in flat and low heel shoes. ANOVA tests revealed a considerable effect on peak pressures of the medial forefoot. This was an indication that the use of heel cups and TCI significantly reduced the peak pressures as compared to the use of metatarsal pads and shoes only in all heights. 


Discussions
In this study, the researchers confirmed that the findings supported their initial hypotheses, which stated that increasing heel heights change pressure redistribution and increased impact force, consequently enhancing perceived discomfort while walking. The shoe inserts played significant roles in influencing the distribution of pressure. For instance, heel cups and TCI greatly influenced the impact force. In this note, all the shoe inserts showed great effectiveness in reducing perceived discomfort, save for the metatarsal pads.  Findings indicated that the increase in heel height consequently helped distribute pressure from the heel and mid-foot regions to the forefoot as initially observed in past research works (Corrigan et al., 1993; Mandato & Nester, 1999). In comparison, with the non-insert situations, the participants observed that shoe inserts played significant roles in distributing pressure and reducing impact force, hence reducing perceived discomfort. 
In essence, the researchers observed that shoe inserts except the metatarsal pads were effective in enhancing comfort for the users of high heel shoes. However, TCI offered the best comfort compared to the other inserts. However, the study is limited in the sense that it was conducted over two hours against the practical usage of high heel shoes where individuals might spend a whole day walking with the shoes. 




Conclusion
As observed in the research, the increase in heel height significantly increases medial forefoot pressure, consequently resulting in perceived discomfort while walking. For this reason, it was observed that changing the shoe designs to enhance comfortability would require custom made inserts with heel cups or arch support mainly meant to reduce heel pressures and impact force on the medial forefoot area. Generally, it was observed that shoe inserts registered better comfort compared to when worn without inserts. The researchers suggest that shoe inserts are likely to relieve foot pressures, relieve impact force, and enhance comfort for high heel users.
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