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Abstract
Background: There is a gap in the common knowledge of anatomy 
and its relationship to health in the community.   
Objective: We intend to obtain insight into community-dwelling 
adults' health status and promote health awareness using basic 
anatomy.
Methods: Ninety-seven adults (average 32.6 years, 79.1 kg, 1.65 
m) were participants at malls (MP) within the DFW area, and 36 
healthy young adults performed as the control group (CP) (average 
24.4 years, 67.7 kg, 1.65 m). MPs received a pretest/post-test to 
investigate their underlying knowledge and evaluate the knowledge 
of human anatomy and physiology before visiting six learning 
stations covering different anatomy systems. This research measured 
gait speed, isometric strength, balance, coordination, blood pressure, 
blood oxygenation, and heart rate to examine the health status and 
support the integration of the learned anatomy.
Results: MPs displayed shifts from normative values with altered 
balance, lower leg strength, reduced gait speed, and high blood 
pressure. 
Conclusion and Clinical Relevance: The community-dwelling 
participants of this study revealed various health-related alterations 
link to poor quality of life. Regularly visit public areas such as malls, 
should incorporate free health screening educational booths or stations 
comparable to those in this research. Clinicians should recognize that 
the community-dwelling population requires knowledge of anatomy-
physiology and health implications. Therefore, we encourage them to 
include educational items in the intervention strategies.
Key Words: Community Health, Health Awareness, Anatomy, 
Outreach, Mall, Anatomy Tour 
Introduction
  Health in the United States proceeds to decrease, with heart 
disease being the contributing cause of death [1]. Diabetes, obesity, 
inadequate dieting, physical inactivity, and excessive alcohol use 
[1] are among the risk factors associated with heart disorders. In 
2017, the prevalence of many cardiovascular illnesses in the United 
States was 7.9% [1]. Among Texans, there is a 7.7% prevalence of 
a significant cardiovascular disease among adults, along with 10.9% 
of the population having type 2 diabetes, 33% being obese, 36% 
considered overweight, and 83% not attaining the proposed amount 
of physical activity [1]. These determinants above are related to risk

factors for heart disorders and other health conditions, a problem that 
afflicts the entire nation [1].
   Several studies associate aspects of the human anatomy-body and 
function with risk factors of heart disease. For example, weakened 
hand grip musculature is linked to heart failure, sarcopenia, 
liver disease, walking performance/speed, functional disability, 
depression, Parkinson’s severity, longer hospital lengths of stay, and 
all-cause mortality [2-4] . The promising news is that various of these 
items mentioned above can be preventable.
   Literature has established a connection among mobility/gait, lower 
body strength, hand-grip strength, balance, and single-limb stance 
time to avoid disability and premature death in both genders [5]. 
For the lower body, calf circumference has an inverse relationship 
with carotid plaques and stroke risk [6, 7]. Step-length correlates 
with energy expenditure in people older than 65 with heart failure 
[8], and functional mobility is associated with health with gait speed 
related to all-cause mortality, pre-sarcopenia, osteoporosis, limited 
social involvement, and healthy aging [9-11]. In contrast, upper body 
muscular strength resulted in a reduced risk of all-cause mortality 
and death in both genders [6, 7]. Additionally, hand-grip strength is 
connected with the bearing and duration of inflammation and loss of 
strength in rheumatoid arthritis and sarcopenia [12].
   Many associations and healthcare providers' intentions are 
prevention and early diagnosis [13]. In short, rectify the situation 
before it develops into a problem. Various research established that 
using basic tools, tests, and measures could improve interventions 
to prevent disability and mortality in long-term care facilities. 
Information like muscular strength, balance, and functional mobility 
are predictors of all-cause mortality [1, 5]. The question remains, 
how can healthcare providers reach out more effectively to the 
public, enhancing and promoting health?
   One proposal to the above query is educational movements such 
as outreach-oriented activities. Health-related educational activities 
can diminish risk elements associated with heart disease and improve 
overall health [14], can promote healthy body weight [1], and lessen 
the occurrence of obesity, nutritional deficiency, and diabetes [15-17]. 
Further, health-related educational outreach activities can improve 
physical activity levels and have promising results when performed 
in real-world settings using a community-based participatory 
approach [18-20]. Specifically, health-educational outreach activities 
on the human body raise anatomical knowledge and understanding to
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all involved, thus underlining the value of health literacy, which can 
help diminish the risk factors identified with health conditions [21, 22].
   Considering the above mentioned, the proposed study aims to 
enhance health awareness in the community through an anatomy 
outreach educational activity. We speculate that participants will 
exhibit alterations from the normative in various assessment protocols, 
increasing the risk of developing comorbidities and health issues.
Methods
   In this study, we sent out emails to different malls in Texas and 
surrounding areas with information about the activity. We gathered 
qualitative and quantitative data from the Golden Triangle Mall in 
Denton, TX, and Music City Mall in Dallas, TX. Our sample was one 
of convenience, with participants being randomly selected as they 
entered the Mall or walked by the stations.
   In order to participate in this study, subjects had to meet the 
following criteria:     
   Inclusion criteria: be 18 years or older, any gender, with the ability 
to ambulate without an assistive device.    
   Exclusion criteria: were minors or those under 18 years old, 

women, and people that reported to be legally blind.
   After meeting the criteria mentioned above, all participants signed 
informed consent before involvement in the activity. The Institutional 
Review Board approved the study at West Coast University Center 
for Graduate Studies in Los Angeles, CA.
Participants
   Mall Participants (MPs). This study recruited 97 MPs, all subjects 
signed the informed consent however not all the MPs performer 
all tasks among the three different activities. The participants' age 
was 32.6 years, and the weight was 174.3 lbs, and height was 5'5" 
(Table 1). We recruited the subjects that visited the malls. A Graduate 
student stationed at the entrance of the activity location recruited 
participants. When partakers stopped to talk to the graduate scholar, 
a brief description of the activity was given. After participants agreed 
to partake in the outreach activity, they were brought to the entry 
table to read and sign the informed consent.
   Control Participants (CP) [23]. To compare the public profile with 
CP, this study recruited healthy young adults from TWU Dallas. CPs' 
averaged profile was aged 24.4 years, weight of 149.2 lbs, and height 
of 5’5” (Table 1).

Characteristics Mall 
Sample Size 

Mall Participants Control 
Sample 
Size

Control 
Participants

P-value

Age 72 m= 32.6± 16.4 36 m= 24.4± 3.3 0.05
Male n= 28
Female n= 46
Weight (pounds) 70 m= 174.3±46.9 36 m= 149.2±27.9 0.05
Height (feet.
inches)

37 m= 5.5±0.3 36 m= 5.5±0.4 0.31

BMI m= 28.1
Blood Pressure 97 128.2/81.2
Heart Rate 98 85.4
Oxygen 
Saturation 

98 95.6

Table 1: Characteristics of the study participants. Results of one way ANOVA performed between mall 
and control data. Significance level set at p≤0.05.

Outreach activity
   Each partaker was given the purpose and layout of the activity. 
Participants then went to each of the six primary stations (see Figure 
1), comprising the nervous system, special senses, musculoskeletal 
system, organ area, cardiovascular system, and respiratory system. 

Participants completed health-related tests at each station involving 
balance, coordination, strength, mobility, and vitals. Then, before 
continuing to the next station, a team member (trained nursing 
scholars and physical therapy students) gave health-related anatomy-
based information about each system.

Figure 1: Flowchart describes participants moving through the tables with picture examples from the activity. In the entry table, 
they had to start and sign in, fill out release forms and do the pretest. Stations 1-6 were designed to learn about the anatomy of 
those systems and obtain free vitals and other tests related to those systems (see methods section). Finally, the exit table was for 

the participants to take the post-test and survey. Participant’s faces are covered for purposes of being anonymous.
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Stations
Entry Table: Each subject was instructed about the project and their 
role in participating. Subjects that signed the informed consent were 
given a pretest to determine their basic anatomy knowledge before 
engaging in the study. Figure 1 illustrates the organizational scheme 
of the activity.
1 Special Senses/Coordination Station: A test was executed to 
evaluate the coordination of participants. (see Figure 1)
   Coordination testing comprised several trials. One trial ball bouncing 
with no vision-altering goggles (baseline), two of drawing a smiley 
face on a piece of paper with and without goggles respectively, 
followed by a second trial of bouncing a ball while wearing the 
goggles. Every activity was conducted with two researchers given 
the instructions, gathering the results, and assisting each participant.
   Part 1. We instructed the participant to bounce and catch a ball 
in their non-dominant hand five times. The researcher said, “bounce 
and catch the ball with one hand five times.” We started the timer 
once we said, “go” after asking the participant if they were ready. 
The researcher timed the participant using a stopwatch. Once the 
participant completed the round, they stepped to the table for the 
written portion.
   Then, participants performed two drawings of a smiley face on 
their sheet. We explained to the participant to “draw a smiley face in 
the first box.” Once they finished the initial drawing, the participant 
put on the vision altering goggles. The goggles we designed altered 
the visual input. They drew the second smiley face with the goggles. 
The researcher informed the participant to “draw a smiley face in the 
second box.”
   Part 2. Then, participants were again handed the ball to do the 
second round of the ball bouncing, hand-eye coordination. The 
second trial was run just like the first, with the addition of the goggles. 
If the participant dropped or missed the ball and traveled out of the 
participant's reach, the researcher handed it back to them to continue 
the round without stopping the time. The round concluded that once 
the participant caught the ball after the 5th bounce.
   After completing this station, participants were educated about the 
importance of the visual, touch senses and the implication when both 
senses are lessened or impaired.
2 Nervous System/Balance Station: During the balance and postural 
control component, we used the Single-Leg Stance (SLS). The test 
comprised the participant standing on one leg for 30 seconds while 
being timed. Trials were recorded in seconds.  (see Figure 1)
   Balance was assessed using SLS under four conditions; Ground 
(firm surface) without goggles (G-), foam (unstable surface) without 
goggles (F-), Ground with Goggles (G+), and Foam with Goggles 
(F+). We utilized a foam balance pad for G- and F- and modified 
goggles for G+ and F+. For safety, a spotter was used during the F+ 
condition. The participant was instructed to stand on one (either foot) 
foot for 30 seconds during each condition. Time was started when 
the participant lifted their foot and stopped when they touched the 
ground or reached 30 seconds.
   After participants were finished, we explained the anatomy/
function of the different parts of the nervous system, the three major 
systems used for equilibrium (vestibular, proprioception, visual), and 
the implications of a reduced balance system to the risks of falls and 
injury.
3 Musculoskeletal Station: At this station (see Figure 1), we asked 
participants to complete two tests measuring upper and lower extremities' 
strength and a walking component. Tests were done to measure grip 
strength, gastrocnemius and soleus strength, and gait parameters.
   HHD. To assess the upper extremity force, we used a Camry EH101 
electronic Hand-Held Dynamometry (HHD). We asked participants 
to sit in a standard armless chair with back support and their feet 
flat on the floor. Two successive measurements were collected on

the dominant side and recorded. We then explained to the participant 
what the results mean, how they related to health, and average norms. 
   Activ5. To measure the lower extremity force, we utilized the 
Activ5 dynamometer [24] and tested the total isometric force in 
lbs or kg. We had participants sit on the chair in the position as 
previously mentioned with the HHD test. We asked each participant 
which foot was dominant before the examination and had them 
remove the shoe on that side. The participant’s knees were positioned 
at 90 degrees of flexion. The Activ5 device was placed with the top 
edge in line with the foot's metatarsals on the dominant side. We 
instructed the participant to hold the Activ5 device with their foot as 
hard as possible for 5 seconds while keeping their heel on the floor. 
A tablet with the Activ5 app was used to read the force produced on 
the Activ5 device. We performed the test 2 times and recorded the 
results. We explained to the patient their results and how lower body 
muscle strength related to health.
   TUG. To measure gait parameters, we adopted the TUG test. The 
set-up and the instructions for the TUG test were retrieved from the 
Shirley Ryan Ability lab website [25]. A GoPro camera system was 
used to video record all the gait trials and record the time taken to 
finish each trial. We placed a visible tape on both legs' lateral and 
medial malleoli on each participant before testing. Two trials were 
performed with no assistive device.
   Next, participants were instructed how to use a single point cane 
with their non-dominant hand while simultaneously performing a 
2-point gait pattern. They conducted two trials of  TUG with the cane 
in their non-dominant hand. The time, steps, cadence, and gait speed 
were recorded for each participant's four TUG trials.
   After partaking in this station, participants were educated on 
the musculoskeletal system, the importance of strength, muscle 
weakness's implication to quality of life, and basic exercise 
recommendations.
4 Cardiovascular Station: In the cardiovascular section (see Figure 
1), participants had their blood pressure measured and described the 
heart's blood flow. Blood pressure was taken with the Omron HEM-
71DLX blood pressure cuff or an iHealth blood pressure cuff. 
   At the station's blood pressure section, participants were requested 
to take a seat to rest for a couple of minutes. Once the participant 
had rested, blood pressure was captured and recorded on the patient's 
form. Each participant was educated on their blood pressure reading 
compared to health standards (www.heart.org) [26] and reassured 
that this was not a diagnostic assessment for high blood pressure.
5 Respiratory Station: In this location (see figure 1), we measured 
pulse oximetry to measure arterial oxygen saturation and performed 
auscultation of the lungs [27]. Pulse oximetry and lung auscultation 
were measured and assessed according to the guidelines of the 
American Lung Association 2020 [28] (Lung.org). Participants were 
formerly educated on the importance of a healthy respiratory system 
and normal oxygen saturation values' health implications.
6 Organ Station: Here (see Figure 1), we provided the opportunity 
to view human organs from the Texas Woman's University Dallas 
Physical Therapy Department's cadavers. Participants observed and 
learned about the anatomy of healthy and pathological lungs, hearts, 
livers, gallbladders, kidneys, and spleens.
   Because human organs were shown, this location was optional. 
Participants were allowed to partake of this station or proceed to 
the next part of the activity. However, if the participants took part 
in the organ station, they were taught about the organs' functions 
and diseases regarding health and wellness by physical therapy and 
nursing scholars. A trained graduate scholar, who completed human 
anatomy, performed the organs' demonstration and education in this 
station. If requested, participants were allowed to touch the organs 
after donning gloves. The students performed all handling, teaching, 
and demonstration.
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Exit Table: (see Figure 1) Participants were given a survey to 
obtain insight into their perception of the activities and whether 
they found this outreach activity beneficial, as illustrated in Table 1.
Data Analysis: A one-way ANOVA was conducted on participant 
characteristics and evaluation data of HHD, SLS, and Coordination. 
A paired t-test was conducted on mall participant gait results. A 
p-value of <0.05 was employed to establish significant differences 
in outcomes.
Results
Public profile: Table 1 shows a significant difference between age and 
weight between the CP and MP, but height was similar. Age p-value 
was 0.05, weight p-value was 0.05, and height p-value was 0.31. 
The average BMI for the CP was 24.8 and for participants was 29.
Special Senses/Coordination: As illustrated in Table 2, no notable 
difference was found (P=0.65). The average coordination result for 
the ball NO Goggles trial from 35 MPs was 4.3+/-1.5 seconds. The 
average coordination result for the ball NO Goggles trial from 36 
CP was 4.7+/-1.1 seconds. The difference was not observed to be 
significant with a P-value of 0.25. The average coordination result 
for the ball WITH Goggles trial from 35 MPs was 7.6+/-5.4 seconds. 
The average coordination result for the ball WITH Goggles trial from 
36 CP was 7.1+/-2.8 seconds.

Balance/ Nervous System: Table 2 illustrates the average time for 
SLS with eyes open over ground was 25.9+/-7.8 seconds for 81 MPs 
and 29.6+/-13.0 seconds for 33 CP. There was no significant difference 
in time between the CP and MPs for SLS with eyes open over the 
ground (p=0.54). The average time for SLS with eyes closed over 
ground was 12.5+/-11.0 seconds for 81 MPand 24.5+/-10.0 seconds 
for 33 CP. There was a significant difference in time between the CP 
and MPs for SLS with eyes closed over ground (p=0.01). The average 
time for SLS with eyes open over foam was 14.5+/-10.6 seconds for 
32 mall participants and 29.2+/-3.3 seconds for 36 CPs. There was 
a significant difference in time between the CPs and MPs for SLS 
with eyes open over foam (p=0.001). The average time for SLS with 
eyes closed over foam was 5.7+/-7.0 seconds for 32 MPs and 4.3+/-
1.3 seconds for 36 CPs. There was a significant difference in time 
between the CP and MPs for SLS with eyes closed over foam (p=0.05).
Muscle strength/ Musculoskeletal System:
HHD. Table 2 exemplifies the average HHD results of 71 MPswas 
64.7 lbs +/- 28.5 lbs. The average HHD results of 33 CPs were 72.8 
lbs +/- 27.5 lbs. The CP had higher results with a difference of 8.1 lbs 
between the groups and a p-value of 0.18. 
Activ5. Table 2 depicts the average Activ5 results of 27 MPswas 27.0 
+/- 13.2 lbs. The average Activ5 results of 33 CPs was 17.1 +/- 5.2. MPs 
had higher results with a difference of 9.9 lbs and a p-value of 0.001.

Test Mall 
Sample Size

Mall Participants Control Sample 
Size

Control 
Participants

P-value

Hand-grip (pounds) 71 64.7±28.5 33 72.8±27.5 0.18
Gastroc (pounds) 27 27.0±13.2 33 17.1±5.2 0.001
SLEO (sec) 81 25.9±7.8 33 29.6±13.0 0.54
SLEC (sec) 81 12.5±11.0 33 24.5±10.0 0.01
SEAFOAM (sec) 32 14.5±10.6 36 29.2±3.3 0.001

SLECFOAM (sec) 32 5.7±7.0 36 4.3±1.3 0.05
Ball NO Goggles 35 4.3±1.5 36 4.7±1.1 0.25
Ball WITH 
Goggles

35 7.6±5.4 36 7.1±2.8 0.65

SLEO: Single Leg Eyes Open
SLEC: Single Leg Eyes Closed
Sec: Seconds

Table 2: Strength and balance test data. Results of one way ANOVA performed between mall and control data. 
Significance level set at p≤0.05.

TUG: Table 2 denotes the total of 15 mall participants who performed 
the TUG tests. The average time taken to complete the TUG with the 
cane was 13.1 seconds  +/- 4.4 and without the cane 9.7 seconds  
+/- 2.2. The time taken to perform the TUG with the cane was 3.4 
seconds higher, with a p-value of 0.001. The average number of steps 
taken with the cane was 13.6 steps  +/- 2.3 and without the cane 12.1 
steps  +/- 9.7. The steps taken with the cane were 1.5 steps higher 
with a p-value of 0.001. The average cadence without the cane was 
12 steps/min higher than with the cane, with a p-value of 0.001. The 
cane's average gait speed was 0.25 m/s  +/- 0.8 and without the cane 
was 0.33 m/s  +/-  0.12. TUG without the cane was 0.08 m/s higher 
with a p-value of 0.001.
Cardiorespiratory: Table 1 illustrates the values for blood pressure, 
heart rate, and oxygen saturation of the MPs. According to the 
American heart association 2020 [29], all measurements are within 
normal limits except for blood pressure, which is slightly elevated 
with an average of 128.2/81.2 mmHg.
Discussion
   Our research involved awareness outreach activities at various 
shopping malls (see Figure 1), forecasting to employ anatomy as 

a teaching tool to provide health understanding to the community 
while gathering the public’s health profile. This project was referred 
to Anatomy at the Mall because our study's primary intent was to 
educate the public about human anatomy and their health through 
anatomy while gaining a fundamental health profile on community 
people. In essence, this investigation segregated particular strategies 
into anatomy systems or components. Among the areas covered, 
we highlighted health and anatomy aspects of coordination (special 
senses), balance (nervous system), muscle strength (musculoskeletal), 
and blood pressure/heart rate cardiorespiratory.
   Our initial assumption implied that partakers would exhibit deviations 
from the normative in the various assessment protocols, heightening 
the risk of developing comorbidities and health issues. Out of the four 
components discussed above, the MPs displayed alterations from the 
normative values in balance, lower leg strength, and blood pressure 
means; accordingly, we partly accept our previous hypothesis.
Special Sense, Coordination Station. Our findings indicate 
similarities compared to coordination in MPs assessed at the 
Mall than in young, healthy adults. This research exemplifies that 
although other body systems might decline with maturing, hand-eye
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coordination remains unscathed in these participants. Previous studies 
reveal the deficiencies generated in coordination during different 
scenarios are related to neurological difficulties, musculoskeletal 
damage, and older age. One potential interpretation for this study's 
analogies could be related to how hand-eye coordination is a part of 
ordinary activities. Many routine tasks, such as key in the keyhole 
and fork in the mouth while eating, for instance, are part of the several 
ways people train, engage in, and maintain coordination accuracy 
[30, 31]. Conversely, because of the simplicity of the ball bouncing 
task, we might have observed a ceiling-effect. A greater level of 
coordination task might have also been required to distinguish hand-
eye coordination between the groups.
   Another interpretation for the parallels in coordination is motor 
learning. We believe motor learning had a role during the hand-eye 
bouncing the ball coordination [32]. Since participants bounced 
the ball first with the visual system untouched, no goggles, motor 
learning was a component during the second part of the evaluation, 
when the examination required visual alteration with the goggles.
   Although there was no statistical variation between the MPs and 
the CP, both groups increased their time from the NO GOGGLES 
task to the GOGGLES task. Participants were healthy; therefore, 
we were expecting similarities in the coordination component of 
the study. Previous researchers reported that profound impairment, 
such as visual field failure, is associated with longer reaction times 
and overall movement times [33]. Additionally, there are limited 
investigations on visual deterioration and its effect on coordination in 
community-dwelling people. Preliminary examinations have studied 
eye movement and behavior in coordination tasks [34, 35]. However, 
further research must be undertaken to determine how visual 
impairment affects eye movements in hand-eye coordination tasks 
in the community-dwelling population. Considering the outcomes 
above, prospective studies should focus on the reaction time of both 
upper extremities and lower extremists and visual impairment to 
further interpret and characterize the coordination aspects of distinct 
groups of participants.
Nervous system, balance station: This study highlights that SLS 
balance is significantly impacted by the community group when 
visual and proprioceptive inputs are modified. Our results show a 
significant distinction in balance between the CP and the community 
group. Our findings suggest the factor provoking balance alteration 
is the relative inactivity of the public participants compared to the 
healthy individuals in the CP. Increased physical activity allows the 
body to train and improve the proprioceptive and vestibular systems, 
two critical components for balance [32].
   Consequently, reduced physical activity culminates in diminished 
usage of both the proprioceptive and vestibular systems leading to 
increased reliance on the visual system to maintain balance [32]. 
SLS balance is also closely associated with dynamic stability during 
gait. Humans stand or bear weight on both feet during several 
movements, such as looking at a computer, standing in line, or 
cooking. Regardless, during gait, a single-leg stance is a fundamental 
component of the gait cycle. SLS time translates to dynamic balance, 
as longer SLS times will likely result in higher gait speeds [36].
   Previous studies reveal the various pathologies and diagnoses 
that could alter the balance, such as diabetes and HIV [37, 38]. 
Nevertheless, our research substantiates that many seemingly healthy 
individuals in the community also demonstrate distorted balance. 
In our investigation, many MPs were astonished at the difficulty 
of maintaining SLS balance when vision and/or proprioception 
were modulated. Their decrease in balance had previously passed 
unnoticed due to compensation within the balance system's main 
components [39]. Once balance was challenged, the system could 
no longer compensate, requiring a stepping strategy to maintain 
standing balance.
   It seems SLS has a steady decline in the community group. Losing 
the ability to balance in one limb will ultimately lead to increased

fall risk, falls, and injuries. We suggest promoting and incorporating 
single limb activities in everyday tasks to slow down SLS time 
reduction. In the future, detailed testing procedures must be 
implemented to acquire more detailed data.
Muscle Strength / Musculoskeletal Station: Our findings of this 
section revealed that, on average, the MPs scored less on hand-
grip values than the CP, but the distinction was not significant. 
However, on the plantar flexor, the CP scored less than the MPs 
with a considerable strength difference. Our results indicate that 
lower extremity strengths reduce or decline at a faster rate than 
the upper limb. A plausible explanation for our discoveries might 
be related to the rising trend of adolescents and adults who are not 
active. Therefore, this study could reveal an increasing tendency to 
reduce strength in the Dallas area and the associated increase in risk 
for health-related disorders (Data USA, 2018 & DSHS, 2014). We 
propose further examinations for Activ5 and HHD correlation and 
norms, providing activation of solely plantar flexors.
   Most of the CPs were full-time students. As such, they spent 
most of the day sitting, making this previous statement a possible 
interpretation for the distinction in plantar flexor values and a 
limitation of this study. Early studies pointed to decreased physical 
activity reducing muscle strengths impacting balance and leg 
flexibility in older populations [40]. Notably, the present research 
discovered a potential trend involving pupils, lower limb weakness, 
and prolonged sitting. Further investigation should be conducted 
to recognize the impact of prolonged sitting with plantar flexor 
weakness. Additionally, we advise reviewing the ramifications of 
said weakness on gait and balance in full-time students.
TUG. Our examination indicated that the average cadence for the 
TUG was greater when performed without the cane. This cadence 
reduction while using the cane could be because participants were 
experiencing difficulty coordinating a 2-point gait pattern with the 
cane, leading to a slower cadence. The reason for integrating the cane 
during the TUG test was to determine the impact of this assistive 
device on gait in healthy subjects.
   The ongoing research found out that gait speed for TUG with and 
without the cane was markedly lower than expected, notably since, 
from a clinical perspective, the community's normal gait speed is 
about 1.4 meters/second. The dilemma is that slower TUG times 
have been accompanied by more significant body mass index, 
comorbidities, and worsened perceived physical and mental health. 
[41]. Therefore, we interpret that introducing the cane to the standard 
gait patterns presents a more significant challenge to the community 
participating, provoking them to compensate with a slower cadence. 
Future inquiries should explore whether the demand for an assistance 
device could identify early manifestations of gait alterations, or the 
equipment typically will reduce cadence.
   On the other hand, TUG's gait speed without a cane was higher 
than with the cane, implying that the cane decreased gait speed. The 
variation in gait speed using the cane could be due to an absence 
of familiarity with assistive devices and dual-tasking [42]. The 
discrepancy could also be due to the type of assistive device, whereas 
a particular assistive device such as a two-wheeled walker or using 
two canes could have increased gait speed [42].
   One limitation to this station was that only 15 participants performed 
the TUG due to the station's location and the duration of time taken 
to accomplish the TUG trials. Many participants did not want to 
wait in line to perform this evaluation. These issues could have been 
achieved by adopting two camera systems to separately record two 
participants simultaneously and reduce the delay time.
Cardio and respiratory station:
BMI: Our findings show that the MPs were overweight according to 
the BMI calculator of the CDC 2020 compared to the CP. The CDC 
established that overweight and obese people are prone to suffer 
different issues and conditions such as hypertension, high cholesterol,
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and diabetes. Therefore, it was expected that our participants' 
average blood pressure was above normal levels, classifying them as 
hypertension stage 1, according to the American Heart Association 
2020 [29].
   Previous studies suggest that the obesity epidemic is in every 
population, including children. A study in 433 African American 
adolescents showed a prevalence of high blood pressure in this 
community. Furthermore, it showed how this group of students 
were unaware of their condition and did not see themselves as 
obese and exhibiting signs of hypertension [43]. However, some 
studies suggest that it decreases the sedentary lifestyle by examining 
exercise programs and improves sleep quality in obese adults [44].  
Engaging in a moderate exercise of at least 30 minutes in the week 
was sufficient to start lowering high blood pressure [43].
   Similar to both the CDC and the American Heart Association [29], 
we recommend to stop gaining weight and to lose a minimum of 10% 
of their weight. This small amount of weight loss can reduce health 
problems such as hypertension and high cholesterol. One of the 
constraints of this study was that some participants did not complete 
the entire program, and our database does not have the numbers of 
weight, HR, for instance, for all the 97 participants.
Sat O2 and HR: The pulse oximeter enables us to understand how 
much oxygen our patients' red blood cells were obtained, hence the 
saturation (Sat02). Our findings revealed that both heart rate (85.4 bpm 
in average) and Sat02 (95.6% in average) were within the acceptable 
values. According to the American Lung Association, an acceptable 
result is from 90-92%. Thus, our participants were exceeding the 
expectations of a normal rate in terms of oxygenation. Usually, the 
SatO2 values are steady unless other underlying conditions affect 
the lungs' ability to exchange oxygen or hemoglobin for carrying 
oxygen, such as chronic obstructive pulmonary diseases [45]. There 
fore we were expecting these findings.
   Regarding the heart rate, according to the American Heart 
Association, the normal values of the resting heart rate is from 
60-100 bpm. Thus, the participants were within accepting average 
values of heart rate. However, the AHA recommends that a "lower 
bpm is better" for a resting heart rate, and it also correlates this to 
the physical activity of a person. So, the "higher the heart rate is, the 
lower the physical fitness," which could translate to develop "high 
blood pressure and more body weight."
   We expected that numerous of our participants had a higher than 
normal blood pressure and weight due to many possible factors 
including sedentarism, and an unhealthy diet that is fostered 
and sponsored by different circumstances [46]. Because of the 
aforementioned average values, we showed our participants the 
results that they obtained. We explained the meaning of each value to 
raise the awareness of living a healthy lifestyle.
   Weekly, a minimum of at least 150–300 minutes of moderate-
intensity activity is recommended to reduce the onset of chronic 
diseases such as high blood pressure in adults according to the WHO 
(www.WHO.INT) [47]. We speculate that inquiring information 
such as HR and BP in a public area (shopping mall) might encourage 
people to walk more. Further research should focus on promoting 
specific, doable physical activity goals for MP's when they attend 
public places. This physical activity objective could comprise simple 
modifications such as parking the car as far as possible from the 
entrance and starting on the opposite side of the establishment for 
extra steps.
Conclusion
   Our study shows that the community-dwelling population around 
the DFW area lacks basic knowledge of anatomy and physiology. 
The study also demonstrated that individuals in the community 
exhibit significant differences in various assessment protocols than 
normative values. MPs displayed decreased lower leg strength,

balance, and TUG time than the healthy CP, heightening their risk 
of developing comorbidities and health issues. The current study 
ushers in introducing human anatomical organs to MPs in a well-
visited area, the Mall. Additionally, we identified several aspects 
that point to early changes in normal human functions. These 
modifications described above were possibly going unnoticed before 
the participants partake in this activity.
   Several shortfalls are worth pointing out; first, the lack of students 
to administer standardized testing procedures among participants 
across all events and data collection being taken from the same malls 
at different times of the year. These limitations led to incomplete 
data forms, which hindered our ability to analyze factors based on 
gender, age, weight, and other patient characteristics. The constraints 
also led to a lack of variance in mall locations across the DFW area, 
potentially resulting in skewed data. Various factors came into play 
for the previous limitations, including various malls declining to host 
our anatomy outreach activity, lack of coordination for checking 
information during the activity, short notice of events, and lack of 
standardized procedural training before the start of activities. These 
issues were corrected as the activity commenced. To further address 
these limitations, we recommend that a new station be included to 
ensure all data and tests are completed before the participant exiting 
the tour.
   One final note, we hope the positive response, findings, and benefits 
of this activity encourages malls and other public facilities to be open 
to host these events in the future. Our study's results can be used 
to inform clinicians or health providers on the lack of knowledge 
concerning anatomy and physiology in the community-dwelling 
population and how information on anatomy systems can be applied 
to instruct their patients on the importance of health.
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