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ABSTRACT

Background: The high incidence of traffic accidents has led to a significant increase in
fractures, particularly of the lower extremities, many of which require treatment through
Open Reduction and Internal Fixation (ORIF) procedures. Post-ORIF patients commonly
experience pain and fear in performing daily activities, including impaired balance and
coordination. To address this condition, a structured and progressive integrated physical
exercise intervention is necessary. This study aims to evaluate the impact of an
integrated intervention that combines physical activity, pain management, and
enhancement of fall efficacy on the functional status of patients recovering from
lower extremity fracture surgery using the Open Reduction and Internal Fixation
(ORIF) procedure.

Methods: The study was conducted using a pre-experimental design with a single-group
pretest-posttest approach to 53 post-ORIF patients with lower extremity fractures treated
in the inpatient ward of Sragen Regional General Hospital, Surakarta. Instruments used
included the Barthel Index to assess functional status, the Fall Efficacy Scale, and a clinical
observation sheet to evaluate physical ability. Data were analysed using the Wilcoxon test.
Results: Data showed an improvement in balance function, coordination, and overall
functional status in post-ORIF patients with lower extremity fractures after receiving the
integrated activity training intervention. The Wilcoxon test showed a p-value of 0.001,
indicating a statistically significant effect.

Conclusion: The study demonstrates that an integrated physical exercise program
combined with pain management and fall efficacy enhancement has a significant impact
on improving balance, coordination, and functional status in patients recovering from
fractures.
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INTRODUCTION

Traffic accidents remain the leading cause of increased incidence of bone fractures,
particularly in the lower extremities. One of the most common types of fractures is femoral
fractures, which often require surgical intervention due to the complexity of the injury and
the high risk of postoperative pain.(Fujikawa et al., 2022). Previous studies have shown
that data presented indicate that femoral fractures rank highest in Indonesia, accounting for
39% of cases, followed by humerus fractures (15%) and tibia-fibula fractures (11%). The
majority of femoral fractures result from motor vehicle accidents involving cars,
motorcycles, or recreational vehicles (62.6%), while the remainder are caused by falls
(37.3%). Most cases occur in males (63.8%) (Abedi et al., 2025). Therapeutic approaches
to fractures are generally classified into two categories: conservative and surgical.
Conservative treatments include non-operative methods such as cast application, splinting,
skin traction, skeletal traction, and manual manipulation to realign bones to their
anatomical position. In contrast, surgical interventions involve procedures such as Open
Reduction and Internal Fixation (ORIF) and Open Reduction and External Fixation
(OREF) (Howell et al., 2023).

Following orthopaedic surgery, patients often face multiple challenges during the
recovery process, particularly postoperative pain, impaired tissue perfusion, limited
mobility, and psychological issues related to body image and participation in daily
activities (Gao et al., 2024). Severe pain can limit mobility, especially when positions like
sitting increase pressure on the fracture site, ultimately contributing to a decline in
functional status (Asplin et al., 2017). This decline is especially evident in basic activities
such as bathing, eating, dressing, or toileting—even when performed in bed. Therefore, a
structured and integrated physical activity intervention is essential to accelerate physical
function recovery. This intervention includes a series of body movements and postures
carried out systematically and designed to address physical impairments, prevent further
limitations, and restore overall physical capacity (Bolovan et al., 2023). However, the
training process is often disrupted by pain, which may trigger fear or anxiety in patients
when attempting to move. Hence, this intervention must also consider pain management
strategies and fall efficacy, or the patient’s confidence in avoiding falls (Chevalley &
Rizzoli, 2022).

This study aims to evaluate the effect of an integrated physical activity intervention
combined with pain management and fall efficacy enhancement on the functional status of
patients following lower extremity fracture surgery using the Open Reduction and Internal
Fixation (ORIF) procedure. This intervention approach is expected to improve patients’
balance, coordination, and independence in performing daily activities. Internal data from
Sragen Hospital indicate that, between July and September 2024, a total of 156 fracture
cases were recorded, with 87 patients undergoing surgical procedures (both ORIF and
OREF). Of these, 53 patients specifically underwent ORIF on the lower extremities.
However, rehabilitation practices at the hospital have thus far been limited to conventional
physiotherapy interventions, without comprehensive integration of pain management and
fall efficacy approaches—components that are crucial for optimizing functional recovery
in post-surgical patients.
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METHODS

This study employed a quantitative approach with a pre-experimental research design,
specifically using a one-group pretest-posttest design. In this design, the functional status
of the subject group was observed prior to the intervention—an integrated activity therapy
combined with pain management and fall efficacy enhancement—and then observed again
after the intervention was administered.

The study population consisted of all post-ORIF patients with lower extremity fractures
who were hospitalized in the inpatient ward of Sragen Hospital Surakarta from July to
September 2024, totaling 53 patients. The research instruments used for data collection
included: an informed consent form, Barthel Index to assess functional status, the Fall
Efficacy Scale, and an observation sheet to record functional status before and after the
implementation of the integrated exercise program with pain management and fall efficacy
components (Faidah et al., 2020). The Barthel Index was used in this study to assess the
functional status of patients in performing basic daily activities such as eating, bathing,
dressing, transferring, and controlling bladder and bowel functions. It consists of 10 items
with a total score ranging from 0 to 100, where higher scores indicate greater levels of
independence. This instrument provides a comprehensive evaluation of a patient’s ability
to function in everyday life and is widely used in rehabilitation settings.

The Fall Efficacy Scale (FES) was employed to measure the patient’s level of
confidence or fear related to performing activities without falling. This scale assesses the
individual’s perception of their risk of falling during various daily tasks. It is expressed on
an ordinal scale and helps to identify psychological barriers that may affect mobility and
overall rehabilitation outcomes. In addition, a clinical observation sheet was utilised by the
researchers to systematically record the physical abilities and changes in the functional
status of patients both before and after the intervention. This observational tool served to
complement the self-reported instruments by capturing objective data on the patients’
physical performance during the study period. To ensure the accuracy and appropriateness
of the research instrument used in this study, a validity test was conducted. Content validity
was assessed by consulting a panel of experts in orthopaedic rehabilitation and
physiotherapy to evaluate the relevance, clarity, and comprehensiveness of the
questionnaire items. The experts’ feedback was used to revise and refine the instrument to
ensure it accurately measures balance and coordination outcomes in post-fracture surgery
patients.

A reliability test was carried out to examine the internal consistency and stability of the
instrument. The Cronbach’s Alpha coefficient was calculated to assess the consistency of
responses across items, with a value of 0.89, which is thus acceptable. Additionally, a test-
retest procedure was applied to determine the stability of the measurements over time,
ensuring that the tool yields consistent results when used under similar conditions. For
bivariate analysis, the Wilcoxon test was employed. The Wilcoxon test was chosen because
the data used in this study were measured on an ordinal scale, which is a type of categorical
data.
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RESULT

Before analysing the effects of integrated physical exercise on balance and coordination
in patients following fracture surgery, it is important to describe the basic demographic
characteristics of the study participants. The following tables present the distribution of
participants based on gender and age, which are essential for understanding the background
and potential variability within the study population.
Table 1. Age and Gender

Age Group Male Female Total Percentage (%)
Adults (26-45) 5 6 11 37.9%
Elderly (46-65) 4 5 9 31.0%
Seniors (>65) 5 4 9 31.0%
Total 14 15 29 100.0%

According to table 1, among the 29 respondents studied, the majority were adults
aged 25 to 45 years, with 11 respondents representing 41.2%. Additionally, the data
shows that a majority of the respondents were female, comprising 15 individuals or
52.9%.

The table below presents the effectiveness of fall prevention measures, as well as the
functional status of individuals before and after engagement in activities.

Table 2. Frequency Distribution Based on Fall Efficacy

Fall Efficacy Frequency Percentage (%)
High 29 100
Medium 0 0
Low 0 0
Total 29 100%

Based on table 3, it can be seen that of the 29 respondents studied, all respondents
(100%) have high fall efficacy.

Table below presents the frequency distribution of respondents' functional status
before receiving integrated activity training.
Table 3. Frequency Distribution Based on Balance Status Before Integrated Activity
Training

Functional status Frequency Percentage (%)
Moderat defendence 14 47,1
Heavy defence 15 52,9
Total 29 100%

Based on table 3, it can be seen that of the 29 respondents studied, the most were
heavy dependent with 15 respondents (52.9%).
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Table 4. Frequency Distribution Based on Balance Status After Integrated Activity
Training

Fuctional Status Frequency Percentage (%)
Moderate Defence 18 58,8
Heavy Defence 11 41,2
Total 29 100%

Based on table 4, it can be seen that of the 17 respondents studied, the most were
moderately dependent, namely 18 respondents (58.8%).

Differences in functional status of post-ORIF lower extremity fracture patients
before and after integrated training with pain management and fall efficacy were
carried out using the Wilcoxon test.

Table 5. Differences in Functional Status Before and After Integrated Activity
Training

Frequency y4
Functional Status before activity 29
0,005
Functional Status after activity 29

From the table above, it can be seen that the results of the Wilcoxon test analysis
obtained a p value of 0.005 (p <0.05), which shows that there is an effect of integrated
activity training with pain management and fall efficacy on the functional status of
patients with post-ORIF lower extremity fractures. The age group that experiences the
most fractures is adulthood (25-45 years). This is in accordance with research
conducted by Purnamasari (2014), which stated that the age group that experiences the
most fractures is 21-45 years. Research conducted (Ersoy et al., 2024) also found that
the most fractures occurred in early adulthood (18-30 years). Patients with an age range
of 18-30 years most often experience femur fractures due to traffic accidents because
this age is a productive age, and usually at that age, most have high enough mobility
to do outdoor activities (Sornette & Sornette, 2025). Fractures tend to occur at ages
under 45 years because at that age they are often related to sports, work, or which now
often occur due to injuries caused by motor vehicle accidents.(Li et al., 2023).

DISSCUSSION

The comparison of male and female genders is not much different, namely only a
difference of 1 respondent. According to previous study, male respondents had more
fractures, namely 83 people (71.5%) (Yu et al., 2025). Men are more active and do
more activities than women. Activities outside the home for work have a higher risk of
injury. Meanwhile, according to a study in 2019, the largest number of fracture patients
occurred in female respondents, namely 19 respondents (59%) (Wu et al., 2019). In
women, fractures are more often caused by osteoporosis. Women are at higher risk of
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osteoporosis because women have lower bone mass and experience faster bone loss.
Women are more susceptible to osteoporosis because hormonal changes occur that can
drastically reduce the body’s ability to absorb calcium (Huang et al., 2023).

All respondents have high fall efficacy, so they need high attention and motivation.
Fall efficacy is the level of fear of someone falling while doing an activity (Agusrianto
& Rantesigi, 2020). The fear of falling in someone will affect someone in their
activities, which can affect the patient’s functional status. This is in accordance with
research in 2025, which found that 58% (33 respondents) of hip fracture patients had
high fall efficacy (Sornette & Sornette, 2025). Annette explained that fall efficacy can
affect recovery after hip fracture and is a limiting factor in the functional status of
elderly patients. Fear of falling must be overcome, and in future research, screening
for fear of falling in hospitals is useful for patient rehabilitation. Fall efficacy is
determined by several personal components consisting of the function of will, feelings,
values, and interests (Ersoy et al., 2024). Research conducted by Peterson and
colleagues stated that fall efficacy is based on personal acceptance of the disease,
acceptance of changes in capacity, self-control ability, ability to learn and do, alertness,
and personal responsibility (Pratiwi, 2023). The increase in the basic components of
fall efficacy will increase along with the improvement in post-operative conditions of
lower extremity fractures, so that it will increase efficacy for independence (Abedi et
al., 2025).

The functional status of patients who experience severe dependence is higher,
namely 15 respondents. This is in accordance with research conducted in 2023, namely
the functional status of post-operative extremity fracture patients from 47 respondents,
which stated that 48.94% had moderate dependence, and 38.30% had severe
dependence. (Howell et al., 2023). According to a study in 2023, post-operative
functional status can be influenced by age factors (Bolovan et al., 2023). Research on
respondents aged 60-89 years indicates that age significantly influences functional
status (Fujikawa et al., 2022).

After integrated training, the functional status of patients became more moderately
dependent, namely 18 respondents. This is in accordance with 'research conducted by
(Chevalley & Rizzoli, 2022). This states that pain is the most influential factor in the
functional status of post-ORIF extremity fracture patients after controlling for fall
efficacy and type of fracture (Fauziah et al., 2021). Pain inhibits the ability to carry out
activities that require mobilisation, which results in pressure on the fracture area. The
sitting position tends to cause pressure on the fracture area, increasing the intensity of
pain (Li et al., 2023). Research conducted (Gao et al., 2024) stated that fall efficacy
has a significant effect on the functional status of patients with post-operative lower
extremity fractures. Low fall efficacy means that respondents are confident that they
can carry out basic daily activities without falling even though the respondent has a
poor functional status (Soukkio et al., 2022).

Based on the results of the Wilcoxon test analysis, a p-value of 0.005 was obtained.
From these results, it can be seen that there is an effect of integrated activity exercise
with pain management and fall efficacy on the functional status of post-ORIF lower
extremity fracture patients. This is in accordance with research conducted by (Yu et
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al., 2025) The factors that influence the functional status of post-ORIF patients with
extremity fractures include age, length of post-operative care, type of fracture, pain,
fatigue, motivation, fall efficacy, and family support, with pain being the most
influential factor. Tanziela (2022) stated that there was a significant relationship
between pain intensity and functional status in grade Il knee osteoarthritis patients.
This shows that pain can affect the ability to perform daily activities, which are
components of functional status. In post-ORIF surgery patients, patients always feel
pain caused by the break in tissue continuity caused by fractures or surgical wounds.
A person’s feeling of pain will cause a person's fear of doing daily activities, which
will disrupt the patient’s functional status.(Widiastuti et al., 2023). Many patients are
afraid to mobilise because they feel pain, which also triggers a fear of falling when
doing activities, which will hinder the patient’s functional status. After integrated
therapy with pain management and motivation about fall efficacy, patients understand
more about how to control pain and also reduce fall efficacy (Syafitri et al., 2025)

CONCLUSION.

It can be concluded that this structured and holistic exercise approach is effective
in enhancing balance ability, movement coordination, and patients' independence in
performing daily activities. The intervention also proves beneficial in addressing
psychological barriers such as fear of pain and anxiety about falling, which often hinder
the postoperative rehabilitation process.

RECOMMENDATIONS

Hospitals should consider implementing structured rehabilitation protocols that
combine physical exercise, pain management, and psychological support. It is essential
for physiotherapists, orthopedic teams, and mental health professionals to collaborate
in order to optimize patient outcomes following Open Reduction and Internal Fixation
(ORIF) procedures. Future studies should aim to use larger and more diverse sample
sizes, employ randomized controlled trial designs, and include long-term follow-up to
assess the lasting effects of integrated physical exercise, pain management, and fall
efficacy on post-fracture recovery.
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