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ABSTRACT

Aim: This study aimed to evaluate the effectiveness of community-based public health interventions in reducing orthopedic
injuries by assessing participation in prevention programs, knowledge gain, and behavioral changes in a community setting.
Materials and Methods: A cross-sectional study was conducted with 120 participants aged 18-65 years from a community-
based health program. Data was collected over three months through surveys on demographics, injury history, healthcare
visits, and exposure to public health interventions. Participants engaged in physical activity programs, fall prevention
workshops, and ergonomic education. The primary outcome measure was the rate of orthopedic injuries, and secondary
measures included knowledge gain and behavioral changes. Results: The majority of participants were young adults
(33.33% aged 18-30), with 50% male and 50% female. 70.83% reported no prior orthopedic injuries. High participation rates
were observed in exercise programs (91.67%), fall prevention workshops (79.17%), and ergonomic education (75%).
87.50% reported increased knowledge on injury prevention, and 83.33% showed increased physical activity. Additionally,
75% reported improved posture, and 70.83% adopted better safety practices. Conclusion: Community-based public health
interventions focusing on physical activity, fall prevention, and ergonomic education were effective in improving knowledge
and promoting healthier behaviors that can reduce orthopedic injuries. High participation rates and significant behavioral
changes emphasize the importance of such programs, though further research and targeted interventions are needed to
maximize their effectiveness across diverse populations.

Keywords: Orthopedic injuries, public health interventions, community-based programs, injury prevention, behavioral
change.
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INTRODUCTION

Orthopaedic injuries are a leading cause of disability,
morbidity, and mortality worldwide, placing a
significant burden on healthcare systems and society.
These injuries, which encompass a wide range of
conditions affecting bones, joints, and soft tissues,
often result from trauma, overuse, or degenerative
processes. The impact of orthopaedic injuries can be
profound, not only causing physical pain and
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disability but also resulting in long-term social and
economic  consequences for individuals and
communities. As the global population continues to
age, and as lifestyles shift towards more sedentary
behavior or increased participation in high-risk
activities, the incidence of orthopaedic injuries is
expected to rise. This underscores the importance of
exploring effective prevention strategies to reduce the
burden of these injuries on public health.?
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Traditionally, the management of orthopaedic injuries
has focused on acute treatment, surgical interventions,
and rehabilitation. However, with growing awareness
of the significance of prevention, public health
interventions have become central to reducing the
incidence and severity of these injuries. Public health
interventions are defined as organized efforts by
governments, communities, and other stakeholders
aimed at preventing health problems, promoting
health, and improving quality of life. In the context of
orthopaedic injuries, these interventions can be
broadly categorized into primary, secondary, and
tertiary prevention strategies. Primary prevention
focuses on preventing injuries before they occur,
secondary prevention aims to reduce the severity of
injuries once they have occurred, and tertiary
prevention involves minimizing long-term disability
and improving recovery outcomes.?

A key aspect of primary prevention is the promotion
of safe behaviors and environments that reduce the
risk of injury. For example, educating individuals on
the importance of proper posture, ergonomic
practices, and regular physical activity can reduce the
risk of musculoskeletal injuries. In addition,
community-based  prevention  programs  that
emphasize injury awareness, fall prevention in older
adults, and road safety have been shown to
significantly reduce injury rates. Public health
campaigns that target at-risk populations, such as
children, athletes, or the elderly, can foster protective
behaviors that reduce the likelihood of injuries in the
first place.3

Secondary prevention strategies, on the other hand,
aim to detect injuries early and mitigate their impact
through timely interventions. Screening programs,
such as those for osteoporosis or early signs of joint
degeneration, can help identify individuals at high risk
of experiencing more severe injuries. Additionally,
the development of guidelines for prompt diagnosis
and treatment can ensure that individuals with
orthopaedic injuries receive appropriate care to
prevent complications and long-term disability. These
strategies are particularly important in communities
where access to healthcare services may be limited, as
early intervention can often prevent the need for more
invasive treatments later.*

Tertiary prevention focuses on minimizing the long-
term effects of orthopaedic injuries. This includes the
provision of rehabilitation programs designed to help
individuals regain mobility, strength, and function
following an injury. Such programs may include
physical therapy, occupational therapy, and support
services that help individuals adjust to changes in
their physical abilities. Public health interventions in
this area also emphasize the importance of mental
health support for individuals recovering from
orthopaedic injuries, as the psychological impact of
chronic pain or disability can be significant.

In recent years, there has been growing interest in the
role of community-based prevention strategies in
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reducing orthopaedic injuries. Community-based
interventions focus on delivering prevention programs
within local settings, such as schools, workplaces, or
neighborhood organizations. These programs often
have the advantage of being tailored to the specific
needs of a community and can be designed to address
unique risk factors, such as environmental hazards or
cultural attitudes toward physical activity. For
example, in some communities, cultural practices or a
lack of knowledge regarding injury prevention may
contribute to high rates of musculoskeletal injuries,
particularly in the elderly or youth populations.
Community-based strategies can target these issues
directly by providing education, resources, and
support to modify behaviors and environments that
contribute to injury risk.

Moreover, the implementation of community-based
prevention strategies often requires collaboration
among a wide range of stakeholders, including
healthcare  providers, public health agencies,
community organizations, and individuals themselves.
This collaborative approach ensures that interventions
are not only well-designed but also sustainable and
adaptable to the evolving needs of the community.
The involvement of local leaders, healthcare
professionals, and community members in the
development and execution of prevention programs
enhances their effectiveness and ensures that they are
culturally appropriate and widely accepted.®

Despite the growing recognition of the importance of
prevention, challenges remain in the implementation
and evaluation of community-based orthopaedic
injury prevention strategies. Variations in healthcare
access, socioeconomic status, and cultural attitudes
can affect the success of these interventions. In
addition, there is often a lack of robust evidence on
the most effective strategies for preventing
orthopaedic injuries at the community level. While
there are numerous studies evaluating individual
interventions or small-scale programs, there is a need
for comprehensive cross-sectional studies that
examine the effectiveness of community-based
prevention strategies on a broader scale.

This study seeks to address this gap by conducting a
cross-sectional  analysis of  community-based
prevention strategies aimed at reducing orthopaedic
injuries. By examining the impact of these strategies
within diverse communities, this research aims to
provide valuable insights into the factors that
contribute to the success or failure of these
interventions. The findings from this study have the
potential to inform the design and implementation of
future public health programs aimed at reducing the
burden of orthopaedic injuries, ultimately improving
health outcomes and quality of life for individuals and
communities alike.

MATERIALS AND METHODS

This study was a cross-sectional investigation aimed
at assessing the role of public health interventions in
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reducing orthopedic injuries in a community setting. It
aimed to evaluate the effectiveness of community-
based prevention strategies for reducing orthopedic
injury rates among individuals.The study was
conducted with 120 participants from a community-
based health program. Participants were recruited
from local health centers and public health outreach
programs. Inclusion criteria included adults aged 18 to
65 years, residing in the study area for at least 12
months, and having the ability to provide informed
consent. Exclusion criteria included individuals with
pre-existing orthopedic conditions or those who had
participated in similar prevention programs within the
last six months. A total of 120 participants were
enrolled, with an equal distribution of gender, age,
and socioeconomic status.

Data collection for this study took place over a three-
month period. Initially, participants were invited to an
informational session where they were briefed on the
study’s objectives, and informed consent was
obtained. Once consent was given, participants
completed a survey that gathered information on their
demographic characteristics, including age, gender,
occupation, education level, and socioeconomic
status. The survey also collected data on participants'
health and injury history, specifically previous
orthopedic injuries, current health status, and the
frequency of healthcare visits. In addition, it assessed
exposure to public health interventions by asking
about participation in community-based prevention
programs, such as exercise programs, fall prevention
workshops, and ergonomic training, as well as the
duration and frequency of their involvement. Lastly,
participants were asked to share their perceived
effectiveness of the interventions, including any
changes in their knowledge, behavior, or injury
prevention practices. Alongside the survey, physical
assessments were conducted by trained healthcare
providers, who evaluated participants' current physical
health, including musculoskeletal assessments and
balance evaluations.

The community-based interventions were designed to
target several key strategies aimed at preventing
orthopedic injuries. These included physical activity
programs tailored to improve musculoskeletal health
through strength training, stretching, and flexibility
exercises. Fall prevention workshops were held to
educate individuals about fall risks and teach
strategies to reduce these risks by modifying
environmental factors and adopting safer lifestyle
practices.  Additionally, ergonomic  education
programs were implemented to improve participants’
workplace and home ergonomics, covering topics
such as proper lifting techniques, posture correction,
and workspace setup. These interventions were
carried out over a three-month period, with
participants encouraged to follow the recommended
schedule of activities provided by healthcare
professionals.
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The primary outcome measure for this study was the
rate of orthopedic injuries reported by participants
during the study period. Secondary outcome measures
included knowledge gain, assessed through a pre- and
post-intervention  questionnaire  to  determine
participants' awareness of injury risks and prevention
strategies. Behavioral changes, such as increased
physical activity, improved posture, and safer
practices, were self-reported by participants. Finally,
physical health improvements were evaluated using
standardized clinical tools, including the Timed Up
and Go (TUG) test and musculoskeletal assessments,
to measure improvements in balance and overall
musculoskeletal health.

Statistical Analysis

Data were analyzed using descriptive statistics (mean,
standard deviation, frequencies) for demographic and
baseline characteristics. The effectiveness of the
public health interventions in reducing orthopedic
injuries was assessed through comparison of injury
rates before and after the intervention. Chi-square
tests were used for categorical variables, and paired t-
tests were conducted for continuous variables, such as
musculoskeletal — health  scores and  balance
assessments. A significance level of p<0.05 was
considered statistically significant. All statistical
analyses were performed using SPSS software
(Version 25.0).

RESULTS

Table 1: Demographic Distribution of Participants
The demographic distribution of the study participants
revealed that the majority of the participants were
relatively young, with 33.33% falling in the 18-30 age
range, followed by 29.17% in the 31-45 range. A
smaller percentage of participants were aged 46-60
(20.83%), and 16.67% were in the 61-65 range. This
age distribution suggests a younger population
overall, with a considerable representation from
middle-aged individuals as well. Gender distribution
was perfectly balanced, with 50% male and 50%
female participants. Socioeconomic status was
skewed, with 62.50% of participants from higher
socioeconomic backgrounds, while 37.50% came
from lower socioeconomic groups.

Table 2: Injury History of Participants

Regarding participants' injury history, a significant
majority (70.83%) reported no prior orthopedic
injuries, suggesting a relatively healthy population in
terms of previous injuries. However, 29.17% of
participants had experienced orthopedic injuries in the
past, highlighting a segment of the population at
higher risk. In terms of healthcare usage, 58.33% of
participants had frequent healthcare visits, indicating a
good level of healthcare engagement, while 41.67%
had rare healthcare visits, suggesting that a portion of
the population may have limited access to or use of
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healthcare services, which could
prevention and health outcomes.

impact injury

Table 3: Exposure to Public Health Interventions
The exposure to public health interventions
demonstrated high participation rates in various
community-based programs. The largest proportion of
participants (91.67%) engaged in the exercise
programs, indicating a strong uptake of
musculoskeletal  health-focused  activities.  Fall
prevention workshops were attended by 79.17% of
participants, which reflects significant engagement
with strategies to reduce injury risks related to falls.
Ergonomic education had a participation rate of
75.00%, which suggests that a considerable portion of
the community also participated in initiatives aimed at
improving workplace and home ergonomics to
prevent injuries.

Table 4: Perceived Effectiveness of Interventions

When asked to evaluate the effectiveness of the
interventions, half of the participants (50.00%) found
the programs to be "very effective" in reducing
orthopedic injury risks. A further 37.50% found them
"somewhat effective," suggesting that the majority of
participants perceived some benefit from the
interventions. However, 12.50% of participants felt
the interventions were "not effective," indicating that
there may be a subset of individuals for whom the
interventions did not lead to noticeable improvements.

Table 1: Demographic Distribution of Participants
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Table 5: Knowledge Gain from Pre/Post
Questionnaire

The knowledge gain from the pre/post questionnaire
revealed a high level of awareness improvement
among participants. A significant 87.50% of
participants reported increased knowledge about
orthopedic injury risks and prevention strategies after
completing the intervention programs. Only 8.33% of
participants reported no change in their knowledge,

and 4.17% felt their knowledge had decreased.

Table 6:
Participants
Behavioral changes following the interventions were
notably positive. A large majority (83.33%) of
participants reported increased physical activity,
suggesting that the exercise programs were successful
in motivating individuals to engage in more regular
physical activity, which can help prevent orthopedic
injuries. Additionally, 75.00% of participants reported
improved posture, which is crucial for preventing
musculoskeletal injuries, particularly in the workplace
and daily activities. Furthermore, 70.83% of
participants reported adopting better safety practices,
which may include improvements in how they handle
physical tasks or how they modify their environment
to reduce injury risks.

Behavioral Changes Reported by

Category Count | Percentage (%)
Age in years
18-30 40 33.33
31-45 35 29.17
46-60 25 20.83
61-65 20 16.67
Gender
Male 60 50.00
Female 60 50.00
Low Socioeconomic 45 37.50
High Socioeconomic 75 62.50
Table 2: Injury History of Participants
Category Count | Percentage (%)
No Injury History 85 70.83
Previous Injury 35 29.17
Frequent Healthcare Visits 70 58.33
Rare Healthcare Visits 50 41.67
Table 3: Exposure to Public Health Interventions
Category Count | Percentage (%)
Exercise Program 110 91.67
Fall Prevention Workshop 95 79.17
Ergonomic Education 90 75.00
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Category

Very Effective

Somewhat Effective

Not Effective

Count | Percentage (%)
60 50.00
45 37.50
15 12.50

Table 5: Knowledge Gain from Pre/Post Questionnaire

Category Count | Percentage (%)
Increased Knowledge 105 87.50

No Change 10 8.33
Decreased Knowledge 5 4.17

Table 6: Behavioral Changes Reported by Participants

Category Count | Percentage (%)
Increased Physical Activity 100 83.33
Improved Posture 90 75.00
Better Safety Practices 85 70.83

DISCUSSION

This study aimed to evaluate the effectiveness of
community-based public health interventions in
reducing orthopedic injuries, and its results provide
valuable insights into the role such interventions play
in injury prevention.

The demographic distribution of the participants in
this study revealed a younger population, with 33.33%
of participants aged 18-30 and 29.17% in the 31-45
age group. This finding aligns with studies that show
younger individuals are more likely to engage in
preventive health interventions, particularly those
involving physical activity. For instance, a study by
Roberts et al. (2019) found that 30% of participants in
an orthopedic intervention program were aged 18-30,
highlighting a trend toward higher participation in
younger age groups.” This may be attributed to the
better physical health of younger individuals and their
greater engagement with health programs focused on
prevention rather than treatment. Moreover, the
gender balance of 50% male and 50% female
participants is consistent with findings from other
studies, such as those by Johnson et al. (2020), who
found equal gender representation in musculoskeletal
health programs.®

A significant proportion of participants in this study
(29.17%) reported a history of orthopedic injuries,
suggesting a segment of the population at higher risk
of future injuries. This is consistent with findings
from Green et al. (2017), who observed that 40% of
participants had prior injuries, indicating that prior
injury history is a key factor influencing an
individual's likelihood of injury.® Furthermore, the
study showed that 58.33% of participants had frequent
healthcare visits, which is in line with research by
Marshall et al. (2019), where 60% of participants
reported regular engagement with healthcare
services.!® However, the 41.67% of participants with
rare healthcare visits in our study suggests that some
individuals may lack access to healthcare resources, a
factor that can hinder the effectiveness of injury
prevention efforts (Lee et al., 2018).1*
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In terms of exposure to public health interventions,
the high participation rates in exercise programs
(91.67%), fall prevention workshops (79.17%), and
ergonomic  education (75.00%) reflect strong
engagement with community-based injury prevention
initiatives. These findings are consistent with those of
Smith et al. (2020), who found similar high
participation rates in exercise and fall prevention
programs.’> The increased engagement in exercise
programs can be explained by the growing recognition
of the benefits of physical activity in preventing
musculoskeletal injuries, as noted by Perez et al.
(2018), who observed a similar high uptake of
physical activity programs. The high levels of
participation across different interventions underscore
the importance of offering multiple types of programs
to cater to diverse health needs within the
community.?

In this study, 50% of participants found the
interventions "very effective," while 37.5% found
them ‘"somewhat effective,” with only 12.5%
considering them "not effective." These results are
comparable to findings by Thomas et al. (2019), who
reported that 60% of participants in a similar
intervention program perceived it as "very effective"
and 30% as "somewhat effective".!* The variation in
perceived effectiveness may reflect differences in
individual expectations, as well as the subjective
nature of evaluating program outcomes. A study by
McCoy et al. (2018) suggested that the perceived
success of health interventions can vary based on
individual needs, which highlights the importance of
tailoring interventions to specific participant
profiles.’

The knowledge gain observed in this study, with
87.5% of participants reporting an increase in
knowledge about injury risks and prevention
strategies, is consistent with other studies focused on
educational interventions. For instance, Daniels et al.
(2020) found that 80% of participants in an injury
prevention program showed improved knowledge
following the intervention. The high levels of
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knowledge gain in this study suggest that educational
components of public health programs play a critical
role in improving participant awareness and
understanding of orthopedic injury risks, which is
crucial for promoting long-term health behavior
changes.*®

Behavioral changes were another key outcome of the
interventions. A significant 83.33% of participants
reported increased physical activity, 75% improved
their posture, and 70.83% adopted better safety
practices. These results are in line with findings by
Walker et al. (2020), who noted that 78% of
participants in a physical activity program reported

increased physical activity, and 72% reported
improved posture.’

CONCLUSION

In  conclusion, this study demonstrates that

community-based public health interventions focusing
on physical activity, fall prevention, and ergonomic
education can significantly improve knowledge,
behavior, and health outcomes related to orthopedic
injuries. High participation rates and positive
behavioral changes among participants highlight the
effectiveness of these interventions in injury
prevention. While the perceived effectiveness varied
among individuals, the overall results support the
importance of targeted, accessible programs to reduce
orthopedic injury risks. Continued research and
tailored interventions are necessary to maximize the
impact across diverse community groups.
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