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Abstract: To improve the quality of life for individuals with total hip prostheses, reducing
pain to optimize rehabilitation treatments immediately after surgery is crucial. This study aims
to illustrate the impact of pain on the quality of life during the early recovery phase of patients
with total hip prostheses. 40 patients, randomly divided into the study group (physical therapy
and NMES) and the control group (physical therapy), were evaluated functionally using
WOMAC, HHS and HOOS. The study's results indicate that combining physical exercise with
NMES of the quadriceps positively impacts the quality of life and hip functionality, especially
in the first postoperative days, by reducing pain. The application of NMES resulted in pain
reduction in patients with THA, but statistical analysis revealed that this had no significant
impact on the final score of the questionnaires. Therefore, a more extensive study is needed.

Keywords: pain, Transcutaneous Electrical Stimulation (NMES), total hip arthroplasty, early
recovery, quality of life

1. Introduction

Coxarthrosis is a degenerative disease that affects the hip joint, resulting in a
gradual and irreversible degradation of the articular cartilage [1]. This condition dis-
rupts the mechanical functioning of the joint and can lead to complete destruction
over time. Coxarthrosis is one of the most disabling conditions, deeply affecting the
well-being of those who are impacted. Unlike normal aging, the degenerative process
of coxarthrosis progresses slowly and is accompanied by pain and difficulty in move-
ment.

Recent research from the World Health Organization shows that 10% of men
and 18% of women over the age of 60 exhibit symptoms of coxarthrosis. The level of
disability caused by this disease varies among patients, but it is estimated that ap-
proximately 80% of people diagnosed with coxarthrosis globally experience some de-
gree of mobility difficulties. Furthermore, up to one-third of these individuals may
be considered severely disabled [2].

Given projections that the population over 60 years of age will triple by 2050,
along with the high prevalence of coxarthrosis in this demographic, it can be con-
cluded that this condition is one of the most common in older adults and is a primary
cause of functional limitations for those affected [3].

Endo prosthetic arthroplasty is a reconstructive surgical procedure that in-
volves removing damaged bones and replacing joint components with prosthetic im-
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plants [4]. Total hip arthroplasty is commonly recommended for patients experienc-
ing severe pain, those who have not benefited from conservative treatments, and in-
dividuals with significant functional impairment. This procedure is among the most
frequently performed surgeries worldwide and boasts a high success rate. This pro-
cedure implies excising the affected areas of the hip joint and replacing them with a
prosthetic implant that mimics the natural function of the hip [5]. Normal hip biome-
chanics is the most important goal of hip arthroplasty and provides a better functional
recovery [6].

Recovery after hip arthroplasty is a multidisciplinary process that can take a lot of
time. Effective communication within the medical team is essential. Decisions about
the recovery protocol and discharge timing depend on the patient's medical history,
current condition, and the type of surgery. Functional recovery can vary among indi-
viduals and is influenced by personal expectations and physical status.

Various recovery protocols exist internationally for total hip arthroplasty, each
differing according to the preferences of the orthopedic surgeon and the geographic
location. However, most programs focus on exercises that strengthen the thigh and
pelvic muscles, particularly the quadriceps femoris, gluteus medius, and gluteus max-
imus. They also include calf 'pump' movements and active hip flexion exercises. A
crucial aspect of rehabilitation is the progressive recovery of the hip abductor muscles,
which provide stability during standing and prevent lateral tilting of the pelvis during
the swing phase of walking. Most rehabilitation protocols emphasize strengthening
the abductors in the initial phase through concentric contractions with the hip in ex-
ternal rotation, followed by resistance-based isometric contractions.

An essential aspect of recovery for patients undergoing total hip arthroplasty
is the rapid restoration of the periarticular muscles. These muscles can be affected
before surgery due to degenerative conditions and after surgical intervention. Fur-
thermore, effective pain management is essential for recovery after hip surgery ar-
throplasty. Common causes of postoperative pain include:

1. immediate postoperative pain, which is normal and results from the tissue
healing process and local inflammation.

2. muscle contracture, which occurs as the muscles surrounding the joint adapt
to the new position.

3. inflammation because of surgical trauma.

4. pain related to the prosthesis, which can occur in rare cases if the prosthesis
is improperly implanted or if there are mechanical complications.

2. Purpose of the Study

The aim of this research is to track and analyze the evolution of pain during the
first few days post-surgery in patients aged 50 to 85 years who have undergone total
hip arthroplasty. In addition, we seek to investigate whether and to what extent the
presence of different degrees of pain influences the final scores of quality-of-life ques-
tionnaires. These patients will participate in a rehabilitation program that includes
physical exercises combined with electrical stimulation of the quadriceps femoris
muscle, focusing primarily on pain reduction and increasing muscle strength in the
prosthetic lower limb.

2. Materials and Methods

Based on the hypothesis that combining electrostimulation with kinetic exercise
during rehabilitation reduces pain and improves quality of life for patients with total
hip prostheses, we conducted a study involving 40 participants. Subjects were ran-
domly divided into two groups using "Random.org program”. 20 individuals in the
study group (GE1), while the remaining 20 formed the control group (GC1). The study
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group received a recovery program that included physical exercises and electrical
stimulation of the quadriceps muscle. In contrast, the control group only participated
in the exercise-program. Each rehabilitation session lasted 40 minutes, with 20 minutes
dedicated to recovery exercises and another 20 minutes for muscle electrostimulation.
The program was conducted daily. Muscle electrical stimulation was carried out us-
ing the Chattanooga Wireless Pro device, with 2X2 cm electrodes applied bilaterally —
on both the healthy lower limb and the prosthetic lower limb —on the anterior side
of the thigh. Muscle stimulation was performed in 4 phases, each with the following
parameters: warm-up phase lasting 2 min, at a frequency of 6Hz, with a ramp-up du-
ration of 1.5 s, and a ramp-down duration of 2 s; contraction phase lasting 5 s, at a
frequency of 40Hz, with a ramp-up duration of 1.5 s and a ramp-down duration of
0.75 s; active rest phase of 10 sec at a frequency of 4Hz with a ramp-up and a ramp-
down duration phase of 0.5 s; the last phase, the recovery phase, lasting 3 min, at a
frequency of 3Hz, with a ramp-up duration of 1.5 s and a ramp-down duration of 3 s.

The research for this study was conducted from August 2023 to May 2024. All
subjects received a recommendation for physiotherapy from an orthopedic specialist
and requested these services at Clinic 2 Orthopedics-Traumatology of the "Pius
Brinzeu" Emergency County Clinical Hospital in Timisoara. The evaluation process
and the implementation of the recovery program were carried out at this facility. All
the participants gave us informed consent, according to the Declaration of Helsinki
guidelines regarding studies involving human subjects.

A total of 40 patients with total hip prosthesis were selected based on specific
inclusion criteria: subjects diagnosed with coxarthrosis, aged between 50 and 85 years,
who had undergone unilateral hip arthroplasty using the anterolateral approach. Sub-
jects with aphasia, neurological disorders, revision prostheses, psychiatric conditions,
or postoperative complications (such as deep vein thrombosis, infections, or disloca-
tions) were excluded from the study.

All subjects underwent functional evaluations. The functional assessment uti-
lized the WOMAC scale, Harris Hip Score, and HOOS questionnaire before and after
the intervention.

WOMAC Scale

The Western Ontario and McMaster Universities Osteoarthritis Index
(WOMAUQC) is a widely used set of standardized questionnaires by healthcare profes-
sionals to assess the condition of patients with knee and hip osteoarthritis. It evaluates
pain, stiffness, and joint functionality. The WOMAC score encompasses five items for
pain (scoring 0 to 20 points), two items for stiffness (0 to 8 points), and 17 items for
functional limitation (0 to 68 points). Completing the WOMAC scale takes approxi-
mately 12 minutes [7].

Harris Hip Score

The Harris Hip Score is designed to assess hip joints, developed in 1969 by Wil-
liam H. Harris. It evaluates outcomes following total hip arthroplasty and facilitates
comparisons of results. The score includes ten items that cover four domains: pain,
functionality, absence of joint deformity, and movement. A total score below 70 points
is deemed deficient, between 70-79 points is acceptable, 80-89 points is considered
good, and a score between 90-100 is excellent [8].

HOQOS Questionnaire

The Hip Disability and Osteoarthritis Outcome Score (HOOS) is designed to
evaluate patients' perspectives on their hip condition and assess functional limitations
during therapy. The questionnaire contains 40 items designed to assess five subscales:
pain, symptoms, limitations in daily activities, sports, and recreational function, and
quality of life-related to the hip joint. The pain subscale includes ten items with a total
score of 40 points, symptoms include five items with a total score of 20, limitations in
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daily activities cover 17 items with a total score of 68 points, and functionality in sports
along with quality of life is assessed through 4 items with a total score of 16 points [9].

Statistical analysis

The research data was analyzed using DATAtab software.

The data distribution was analyzed using Shapiro-Wilk and Kolmogorov-
Smirnov tests and checked witha QQ plot.

The accepted significance threshold is p<0.05. Analyzing the results obtained
by subjects from both groups in the functional tests, we observed that the values of
these tests improved, especially due to alleviating the pain factor. We thus decided to
conduct a statistical analysis of this factor in each of the three functional and quality
of life tests to observe its impact on the final test score. Therefore, the data analyzed
and presented in the results chapter represents the pain scores (ordinal data) related
to the three questionnaires used in the study. Based on the type and distribution of
the data (which is non-Gaussian), we chose to use the Mann-Whitney test to compare
the evolution of pain between groups.

3. Results

At baseline assessment, there were no significant differences between groups
regarding pain scores (on any of the three scales).

Pain in the WOMAC Score

As seen in the table of descriptive statistics (Table 1), the GEI1 group
had lower values for pain (Mdn =9) than the GC1 group (Mdn =11).

The statistical analysis of the final test results regarding the pain factor in the
WOMAC scale shows a significant difference between groups (U =99, p=0.006) with
a medium-size effect (r =0.44).

Table 1. Comparison between the study and control groups regarding Pain in the Womac score
at the final assessment.

n Median  Standard deviation  Standard error of the mean

WOMAC_D_GE1_Tf 20 9.05 1.7 0.38

WOMAC_D_GC1_Tf 20 11.15 2.54 0.57

Legend: Womac_D_GE1_Tf=study group final test; Womac_D_GC1_Tf=control group final
test; n=number of subjects

Pain in the Harris Hip Score

The results of the descriptive statistics showed that the GE1 group
had higher values for pain (Mdn = 25) than the GC1 group (Mdn = 20) (Table 2).

The results of the Mann-Whitney test (U=190, p=0.799) demonstrate no signifi-
cant differences between the final tests of the two groups regarding the pain factor,
with a very small effect (r=0.05).

Table 2. Comparison of the study and control groups concerning Pain in the Harris
score at the final assessment

n Mean Median Standard deviation

Harris_D_GE1_Tf 20 25 25 5.13

Harris_D_GC1_Tf 20 24,5 20 51

Legend: Harris D GEI Tf=study group final test; Harris D_GC1_Tf = control group
final test; n = number of subjects
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Pain in the HOOS Score

The results of the descriptive statistics showed that the GE1 group had lower val-
ues for pain (Mdn = 19) than the GC1 group (Mdn = 21) (Table 3).

Data analysis showed a statistically significant difference in terms of pain be-
tween the two groups (U =124.5, p=0.04), at the final evaluation, with a medium effect
size (r = 0.32).

Table 3. The evolution of pain in the HOOS score between the study group and the con-
trol group at the final test

Mean Median Standard deviation
HOOS D _GE1_Tf 20 19.3 19 4.19
HOOS_D_GC1_Tf 20 22.7 21 4.81

Legend: HOOS_D_GE1_Tf=study group final test; HOOS_D_GC1_Tf=control group
final test; n=number of subjects

4. Discussion

Over the last two decades, a limited number of studies have focused on muscle
electrostimulation following hip arthroplasty. These studies often involved small
sample sizes, especially considering the large number of surgeries performed and the
older demographic typically affected.

Research has indicated a significant decrease in muscle strength, particularly in
the hip and quadriceps, starting from the second postoperative day after surgery [10-
12].

Rehabilitation programs for patients with hip prostheses aim to restore muscle
strength around the hip and thigh and recover joint mobility. Mobilization begins on
the day of surgery, contributing to early functional recovery and reducing the length
of hospital stays [13, 14]

Restoring hip function is crucial for daily activities, as reduced muscle tone in
the hip flexors negatively impacts walking, climbing stairs, and transitioning between
sitting and standing [15]. The isometric strength of the hip muscles is vital for main-
taining walking ability and trunk stability.

There is no international consensus on the optimal timing for initiating recov-
ery after hip arthroplasty. Protocols differ widely, encompassing multimodal pain
management, local anesthesia, and postoperative physiotherapy and addressing re-
covery from an emotional perspective. Multimodal pain control and accelerated reha-
bilitation have been shown to facilitate quick recovery following minimally invasive
arthroplasty compared to traditional methods [16]. Over the past decade, research has
explored whether accelerated recovery programs can shorten hospital stays while en-
suring consistent clinical outcomes. The findings have been mixed, revealing some
advantages of preoperative exercises and education, particularly for patients who en-
gage in early mobilization and intensive rehabilitation [14].

Worldwide, post-hip arthroplasty pain management is a heavily debated topic,
as effective pain control is crucial to patient recovery. Various organizations and ex-
perts advocate for multimodal pain management strategies that combine basic anal-
gesics, such as paracetamol and NSAIDs, with local or regional anesthesia alongside
non-pharmacological measures like physical therapy and preoperative education [17].

Postoperative complications, including pain and psychological challenges, can
hinder early patient mobilization, leading to prolonged hospital stays and increasing
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both the economic and mental strain on patients. Enhancing patients' emotional well-
being is essential for physical recovery and positively influences treatment outcomes
[16].

While the effectiveness of early recovery methods following hip arthroplasty is
still inadequately studied, they present certain disadvantages compared to muscle
stimulation, including the risks associated with prolonged use of analgesics and an-
esthetics and their costs.

However, there are several recent studies with promising results that demon-
strate the beneficial effects of quadriceps femoris stimulation after knee and hip ar-
throplasty. Significant pain reduction using NMES was demonstrated by Zhao et al.
2022 [18]. Similar results were also obtained by Delanois et al. (2019), who emphasized
the importance of using NMES after knee arthroplasty in reducing pain and improv-
ing function [19].

One of the main limitations of this research is the relatively small group of sub-
jects. Applying the questionnaire method, in our case, the WOMAC scale, the HOOS
questionnaire, and the Harris score, involves a degree of subjectivity in the collection
of participation data. We tried to reduce the appearance of distorted results as much
as possible by anonymizing and respecting the confidentiality of the data, the validity
of the selected questionnaires, the clarity of the questions, and the answer variants in
the developed questionnaire.

Regarding the analysis of the pain factor in the quality of life tests, the subjects'
responses regarding what it means could be attributed to analgesic medical admin-
istration.

5. Conclusions

This study highlights the beneficial impact of early (right after surgery) quad-
riceps femoris muscle stimulation in patients with total hip prostheses, especially re-
garding quality of life. The intervention for the experimental group (GE1) led to a
significant reduction regarding pain factor compared to the control group (GC1),
yielding notable enhancements in symptoms and quality of life for these patients.

Statistical analysis revealed significant differences in the pain factor in the
HOOS and WOMAC questionnaires, but this does not seem to affect the final score of
these tests. Following the evolution of pain and in the HHS it was observed that the
differences between the two groups are insignificant and this can be attributed to the
subjective nature of the patients' responses to the questionnaires as well as to the
analgesic and anti-inflammatory medication administered to them after the surgical
intervention. We consider that a study on a larger number of subjects is necessary.
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