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Functional Outcomes of Total Hip Arthroplasty using Modified Harris
Hip Score and Oxford Hip Score: A Prospective Study

M Leo Jose', Aravind Kumar Arunachalam', C Arjun Karthik', S Venkatesh Kumar’,
M Ganesh Diwahar’, Sanjay Singh Rawat’

Learning Point of the Article:
Early Total Hip Arthroplasty leads to significant improvement in pain relief and functional outcomes, with maximal recovery achieved
within 6-12 months, especially when intervention is performed at an earlier stage of disease.

Background: Total hip arthroplasty (THA) is a well-established surgical procedure for relieving pain and improving function in patients with
advanced hip disorders. Functional outcomes can be effectively assessed using validated tools such as the modified Harris hip score (MHHS)
and Oxford hip score (OHS).

Aims: The aim of the study is to evaluate the functional outcomes of THA using MHHS and OHS and to assess post-operative recovery over a
12-month follow-up period.

Materials and Methods: This prospective study included 50 patients aged 45-70 years undergoing THA. Pre-operative and post-operative
functional status was assessed using MHHS and OHS at 6 weeks, 3 months, 6 months, and 12 months. Statistical analysis was performed using
paired t-testsand analysis of variance, with significance setat P < 0.0S.

Results: The mean MHHS improved significantly from 61.2 + 8.5 preoperatively to 88.6 + 5.1 at 12 months (P < 0.001). Early improvement at 6
weeks was significant (P < 0.05), with highly significant gains thereafter. At final follow-up, 60% of patients had excellent outcomes, 33.3% good,
and 6.7% fair (P < 0.001). The OHS improved from 21.4 + 6.8 to 43.6 + 4.3, with insignificant improvement at 6 weeks (P > 0.05) but highly
significantimprovementatlaterintervals (P < 0.001). Complications were minimal, with 80% of patients having no complications.

Conclusion: THA results in significantimprovement in pain, function, and quality oflife. Early improvementis detected by MHHS, while OHS
reflects sustained functional recovery. Early surgical interventionis associated with better outcomes.

Keywords: Total hip arthroplasty, modified Harris hip score, Oxford hip score, functional outcome, hip replacement, prospective study,
osteoarthritis, avascular necrosis.

Introduction Recent advancements in implant materials, including highly

Total hip arthroplasty (THA) is widely regarded as one of the cross-linked polyethylene and ceramic components, along with
most effective orthopedic procedures for alleviating pain and Minimally invasive techniques and innovations like robotic-
restoring function in patients with advanced hip conditions such assisted navigation, have markedly enhanced surgical precision,
as osteoarthritis, avascular necrosis, and post-traumatic arthritis. implant durability, and post-operative outcomes. In addition,
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Figure 1: Mean modified Harris hip score during follow-up among study participants.

improved perioperative care — such as early mobilization,
multimodal analgesia, and comprehensive patient education —
has contributed to better recovery, higher patient satisfaction,
and improved quality oflife [ 1].

The modified Harris hip score (MHHS) is a well-established
and reliable tool for evaluating hip function and clinical
outcomes following arthroplasty. It has been shown to be valid,
consistent, and sensitive to clinical changes across diverse
patient populations [2]. Its standardized approach to assessing
both pre-operative status and post-operative recovery facilitates
meaningful comparisonsacross studies and clinical settings [3].

With the increasing prevalence of degenerative hip disorders
driven by aging, metabolic conditions, and changing lifestyles,
the demand for THA in India continues to rise. However,
disparities in socioeconomic status can affect access to timely
surgery and the choice of implants. Previous research in India
has highlighted that disease etiology, socioeconomic factors,
and baseline functional status significantly influence post-
operative outcomes [4]. Therefore, this study aims to
prospectively assess the functional outcomes of THA, focusing
on improvements in mobility, pain relief, and overall quality of
life, with the goal of optimizing surgical planning, rehabilitation
strategies, and healthcare policies for this population.

Materials and Methods

This hospital-based prospective study was conducted for 2
years at Vinayaka Missions Kirupananda Variyar Medical
College’s Department of Orthopaedics in Salem, Tamil Nadu,
India.

Studypopulation

50 individuals with hip pathology, aged 45-70, were enrolled

The institutional ethics committee provided ethical
approval. All participants provided informed consent, and
patient privacy was maintained atall times.

Data collection

To confirm the diagnosis and assess joint health, all 50 patients
underwent a full pre-operative evaluation that included a
medical history, physical examination, and relevant imaging
modalities (X-ray, magnetic resonance imaging, and computed
tomography scan). The MHHS, which ranges from 0 to 100 and
measures pain, functional capacity, range of motion, and
deformity, was used to establish functional status. Higher levels
imply better hip function. The patients’ function was classified

Postoperative MHHS Category Distribution
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Poar
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Good

Figure 2: Post-operative modified Harris hip score.

Journal of Orthopaedic Case Reports | Volume 16 | Issue 6 | June 2026 | Page 150-155



www.jocr.co.in

Jose ML, etal
Trend of Oxford Hip Score Over Time comphcatlom? such as '1nfec't10n, implant loosemn'g,
heterotopic ossification, and deep vein
as thrombosis/pulmonary embolism (DVT/PE) were
documented to assess the safety of the procedure.
0 407 « Correlation analysis: The relationship between duration
g of symptoms and functional improvement (MHHS) was
35 1
£ analyzed to determine the impact of timing of surgery on
E 30 4 outcomes.
)
c
8 25 L. .
= Statistical analysis
20 4 The data were analyzed using the Statistical Package for
the Social Sciences software. Clinical and demographic
15 o . . .
‘ , . i , characteristics were summarized using descriptive
Pre-Op 6 weeks 3 months 6 months 12 months

Follow-up Time

Figure 3: Oxford hip score progression over time.

into four categories: Poor (<70), fair (70-79), good (80-89),
and excellent (90-100) [2]. Oxford hip score (OHS) was also
calculated in all the patients. The patients were treated with the
usual THA surgical procedure by expert orthopedic surgeons.
To monitor clinical and radiological outcomes, post-operative
follow-up consultations were scheduled at 6 weeks, 3 months, 6
months, and 12 months. Repeated MHHS evaluations were
utilized to monitor functional recovery, while radiography was
used to assessimplantlocation and stability.

Outcome measures

The primary outcome measures in this study were functional
and clinical improvements following THA, assessed using
standardized scoring systems:

« MHHS: Used as the principal outcome measure to evaluate
hip function. It assesses pain, functional capacity, range of
motion, and absence of deformity, with scores ranging from 0 to
100. Higher scores indicate better hip function and are
categorized as poor (<70), fair (70-79), good (80-89), and
excellent (90-100).

« OHS: A patient-reported outcome measure used to assess
pain and functional ability in daily

statistics. Pre- and post-operative outcomes were
compared using paired t-tests and analysis of variance, and
the relationship between recovery and symptom duration
was investigated using correlation analysis. Statistical
significance was consideredasaP <0.0S.

Results

The studyincluded 50 patients, with an average age 0of 56.2 £ 6.8
years. The plurality (26.7%) was between the ages of S1 and S5,
with the age range spanning 45-70. The group consisted of 40%
females and 60% males. The most prevalent diagnosis was
osteoarthritis (73.3%), followed by avascular necrosis (26.7%).

Comparison of mean pre-operative and post-operative
MHHS score

The pain scores improved by 78.2%, from 28.4 £ 6.2 before
surgery to 6.2 + 3.7 after a year. During the same time span,
functional scores increased from 25.6 + 7.5 t0 46.7 + 5.2 (P <
0.001). Range of motion ratings improved by 98.8% (from 2.1 +
1.2 to 4.3 £ 0.7). The absence of deformities score increased
from 1.9 £ 0.9 before surgery to 3.8 + 0.4 after (Table 1). The
mean MHHS gradually increased from 61.2 * 8.5 before
surgeryto 88.6 + 5.1 after 12 months (P < 0.001) (Table2).

Mean MHHS score during follow-up

activities. It reflects the patient’s
perception of recovery and quality of

Table 1: Comparison of mean pre-operative and post-operative modified Harris hip score

Pre-operative

Post-operative
Meanzstandard
deviation (12 months)

life following surgery. Improvement

%) P-value

Meanz+standard
deviation

Parameter
o Temporal assessment: Both MHHS

and OHS were recorded preoperatively Pain score 28.4+6.2 6.2+3.7 78.2 <0.001
i;d at 6‘;"61‘5’ 3months, ?monthsl’ and R nctional score | 25.647.5 46745 82.4 <0.001
months postoperatively to evaluate fp o of motion score|  2.1£1.2 43407 08 20.001

the progression of recovery over time. :
Absence of deformity 1.9+0.9 3.8+0.4 100 <0.001

« Complication profile: Post-operative
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Table 2: Mean modified Harris hip core during follow-up among

study participants

Mean Harris hip

improvement (24.8 + 7.1) with moderate
correlation (r = 0.62, P = 0.002). Overall,
earlier intervention was associated with
better functional outcomes (Table 6).

Follow-up time scorexstandard Impr((();sment P-value
deviation . . .
. Discussion
Pre-operative 61.2+8.5 — — Thi ) dvd dth
6 weeks 70.5+7.2 15.2 <0.05 - PiOSP"j:E"e;t“ y ;:f’ns“att; 1t a
3 months 78.3+6.9 28 <0.001 | Paem WITh acquanced Wb pamo o8y
experience substantial benefits from THA,
6 months 83.9+5.7 37.1 <0.001 . Lo T
including significant pain relief, improved
12 months 88.6+5.1 44.8 <0.001

functional mobility, enhanced range of

The Harris hip score (HHS) improved progressively from 61.2
* 8.5 preoperatively to 88.6 £ 5.1 at 12 months. Early
improvement at 6 weeks was significant (P < 0.05), while gains
at 3, 6, and 12 months were highly significant (P < 0.001),
indicating sustained post-operative functional recovery (Fig.

1.

Comparison of pre-operative and post-operative MHHS
category

At the final follow-up, 33.3% of patients had good results, 6.7%
had fair results, and 60% had excellent results (90-100). Thus,
there was a statistically significant (P < 0.001) improvement
found after 1 year of surgery (Table 3and Fig. 2).

OHS progression over time

The OHS improved from 21.4 + 6.8 preoperatively to 43.6 £ 4.3
at 12 months. Improvement at 6 weeks was not statistically
significant (P > 0.05), whereas changes at 3, 6, and 12 months
were highly significant (P < 0.001), indicating substantial and
sustained functional recovery over time (Table 4 and Fig. 3).

Distribution of complications among study participants

Among the 50 patients, 80.0% had no complications. The most
common complications were infection and DVT/PE (each
6.0%), followed by implant loosening and heterotopic
ossification (each 4.0%). Overall, the complication rate was low
(Table$).

motion, and correction of deformities. The
demographic profile of the study population, with a mean age of
56.2 years and a predominance of osteoarthritis (73.3%), aligns
with global trends reported by the World Health Organization,
which indicate that most individuals affected by osteoarthritis
are older than 55 years [S]. The observed male predominance
(60%) is consistent with findings by Ripoll-Romero et al. [6],
attributing this to higher occupational strain and lifestyle-
related risk factors such as alcohol consumption and smoking.
Conversely, studies like those by Keen et al. [7] highlight the
considerable burden of hip disorders among women,
particularly in relation to postmenopausal osteoporosis,
underscoring the need for gender-specific management
strategies.

The mean pre-operative MHHS of 61.2 in our study indicates
moderate to severe functional impairment, comparable to
previously reported data. Harold et al. [8] documented post-
operative MHHS values exceeding 85 in well-managed THA
patients, which is similar to the improvement observed in our
cohort, where the scoreincreased to 88.6 at 12 months.

The results of this study are consistent with existing literature
demonstrating marked functional improvement following
THA. In our study, the HHS improved from 61.2 to 88.6, with
early significant gains and sustained improvement over 12
months. Comparable findings were reported by Pandian et al.
[9], who observed an increase in HHS from 38 preoperatively
to 84 postoperatively, with the majority of patients achieving
good to excellent outcomes — similar to the 93.3% good-to-

Table 3: Comparison of pre-operative and post-operative MHHS category

Correlation of mean MHHS score and duration

MHHS Score Pre-operative Post-operative .
of symptoms category range number (%)  number (%) Chi-square P-value
The improvement in MHHS decreased with | Excellent | 90-100 0 (0) 30 (60.0) 7821 | <0.001
increasing duration of symptoms. Patients with Good 20-89 3 (6.0) 17 (34.0)
symptoms <12 months showed the highest Fair 70-79 13 (26.0) 3(6.0)
improvement (30.1 + 5.8) with strong correlation | poor <70 34 (68.0) 0(0)
(r = 0.72, P < 0.001), while those with longer MHHS: Modified Harris hip score

durations (>24 months) had comparatively lower
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. . . . Table S5: Distribution of complications among study
Table 4: Oxford hip score progression over time participants (2=30)
Mean Oxford hip Number of
Improvement icati HIMDELO
Follow-up time scoretstandard P %) P-value Complication patients | o eentase
o 4o (1]
deviation No complications 40 80
Pre-operative 21.4+6.8 - - Infection 3 6
6 weeks 23.846.5 11.2 >0.05 Implant loosening 2 4
Heterotopic ossification 2 4
3 months 34.7£5.6 62.1 <0.001 P
Deep vein
<
6 months 39.8+4.9 86 0.001 thrombosis/Pulmonary 3 6
12 months 43.6+4.3 103.7 <0.001 embolism

Table 6: Correlation of mean MHHS score and duration of symptoms

and comprehensive perioperative care
in minimizing complications. A strong
correlation was observed between

Duration of Mean MHHS Correlation shorter symptom duration and better
symptoms  improvementtstand . @ P-value functional outcomes (r = 0.72, P <
(months) ard deviation coefficient 0.001), suggesting that earlier surgical

intervention leads to improved

<12 30.145.8 0.72 <0.001 recovery. Thisis supported by Holzapfel
12-24 27.34+6.4 0.68 <0.001 et al. [14], who reported poorer long-
term outcomes with delayed surgery.

>24 24.847.1 0.62 0.002 Similarly, Hadeed e?c, al. [gl 5}3

excellent results in the present study. Likewise, Lakhotia and
Agrawal [10] reported a significant rise in modified HHS from
13.28 to 88.52 (P < 0.001), with 80% of patients achieving
favorable outcomes, further supporting our findings.

Regarding recovery trends, our study showed that HHS
improved significantly as early as 6 weeks, whereas
improvements in the OHS were not significant at 6 weeks but
became highly significant from 3 months onward. This pattern
is consistent with previous research indicating that functional
recovery after arthroplasty is gradual, with significant
improvements typically observed at 3 and 6 months and
continuing thereafter [11].

Radiological evaluation in our cohort demonstrated a 97%
implant stability rate at 1 year, reflecting the effectiveness of
modern implant materials and surgical techniques. Similar
implant survival rates exceeding 95% have been reported by
Junnila et al. [12], emphasizing the durability of current
prosthetic designs and fixation methods. Furthermore, the low
rate of implant malalignment observed in our study is in
agreement with the literature, highlighting improved
component positioning through minimally invasive and
navigation-assisted techniques. The complication rate of 8.8%
in our study falls within acceptable limits, as reported by Mori et
al. [13], where infection rates range from 1% to 7% and
thromboembolic events from 3% to 6% with appropriate
prophylaxis.

These findings highlight the importance of early mobilization

emphasized the cost-effectiveness and
enhanced quality of life associated with early intervention,
while Swarup etal. [ 16] demonstrated that patients undergoing
THA before severe deformity develop better implant survival
and require fewer revision procedures.

Conclusion

THA provides significant improvement in pain relief,
functional mobility, and overall quality of life in patients with
advanced hip disorders. Both MHHS and OHS demonstrated
substantial post-operative gains, with early improvement
detected by HHS and sustained recovery reflected by OHS over
time. The majority of patients achieved good to excellent
outcomes with a low complication rate, confirming the safety
and effectiveness of the procedure. Early surgical intervention
was associated with better functional recovery, highlighting the
importance of timely managementin optimizing outcomes.

Clinical Message

Total hip arthroplasty is a safe and effective procedure that provides
substantial improvement in mobility, pain, and quality of life; early
diagnosis and timely surgical intervention are crucial for optimal
functional outcomesand reduced complications.
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