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Assessment of Functional Outcome and
Quality of Life in Patients after Total Hip
Replacement in Indian Population:

A Prospective Cohort Study

ABSTRACT

Introduction: Hip osteoarthritis is a major public health issue
associated with a considerable loss of Health-related Quality of
Life (HR-QoL). However, not all patients achieve the same level
of functional improvement after Total Hip Arthroplasty (THA)
and it is unclear which factors are associated with it.

Aim: To determine the functional outcome and QoL in patients
who underwent Total Hip Replacement (THR) in an Indian set-up.

Materials and Methods: The present prospective cohort study
was conducted in the Department of Orthopaedics, Eras Lucknow
Medical College and Hospital, Uttar Pradesh, India, from
March 2020 to September 2021. A total of 100 patients who
underwent THA were included through convenience sampling.
Demographic and clinical information, like name, age, gender,
Body Mass Index (BMI), duration of symptoms, co-morbidity,
Visual Analogue Scale (VAS) score and Western Ontario and
McMaster Universities Arthritis Index (WOMAC) scores, were
noted from the medical records. A single follow-up of all the
patients who underwent THA was conducted to assess the
complications, functional outcomes and QoL using VAS score
(preoperative and postoperative), WOMAC score (preoperative
and postoperative), Harris Hip Score (HHS) (postoperative), Short
Form-36 (SF-36) health survey (postoperative) questionnaire.
The data was analysed using Statistical Package for the Social
Sciences (SPSS) software version 25.0. Continuous variables
were analysed using the Wilcoxon signed-rank test for paired
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data. Correlation assessment was done using Pearson’s
correlation coefficient for continuous factors and Spearman’s
correlation coefficient for categorical factors.

Results: The average age of the patients who underwent THR
was 58.90+15.93 years, with a range of 17-95 years. There were
72 males and 28 females. The mean VAS score preoperatively
was 7.41+1.20, which decreased significantly to 2.93+0.81 in
the postoperative follow-up (p-value <0.001). The mean total
WOMAC score improvement was 38.51+10.26 (p-value <0.001).
The average postoperative HHS was 73.53+16.16, suggesting
a good outcome. The average postoperative SF-36 score was
68.89+12.88. A correlation coefficient of 0.21 (p-value=0.033)
suggested that the WOMAC score improvement became
higher with an increase in follow-up duration. Patients with
postoperative complications had a significantly lower WOMAC
improvement (r-value=-0.26, p-value=0.0084). It was observed
that the follow-up duration (p-value=0.047) and postoperative
complications (p-value=0.016) were significant factors of WOMAC
score improvement.

Conclusion: Follow-up duration and the presence of postoperative
complications were important factors in the functional outcome of
patients who underwent THA. Knowledge of these factors can help
the clinician to plan the management accordingly while counseling
the patients and their relatives regarding any possible adverse
outcomes.
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INTRODUCTION

Hip osteoarthritis is a major public health problem associated with
considerable loss of HR-QoL, therapeutic demands and high cost
[1]. According to a study, globally, out of the 291 conditions, hip
osteoarthritis has been ranked as the 11" highest contributor to
global disability and the 38" highest in Disability Adjusted Life
Years (DALYs) [2]. THA, also known as THR, has become a routine
treatment option for patients with hip osteoarthritis [1,2].

Total hip arthroplasty is an orthopaedic procedure that involves
the surgical excision of the head and proximal neck of the femur
and the removal of the acetabular cartilage and subchondral bone.
An artificial canal is created in the proximal medullary region of the
femur and a metal femoral prosthesis, composed of a stem and
small-diameter head, is inserted into the femoral medullary canal.
An acetabular component, composed of a high molecular weight
polyethylene articulating surface, is inserted proximally into the
enlarged acetabular space. To achieve successful results, these
THA components must be firmly fixed to the bone, either with
polymethylmethacrylate cement or, in more recent uncemented
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designs, through bony ingrowth into a porous coating on the
implant, resulting in biologic fixation [3].

According to surveys, the global incidence of THA is projected to
increase by 75% in 2025, 129% in 2030 and 284% in 2040. THA
occurs slightly more frequently in women compared to men and
is more common in individuals aged 45-64 years and 65-84 years
[4]. Since its introduction in the 1960s, THA has proven to be an
excellent and reliable treatment procedure for the end stages of hip
pathology, with satisfactory clinical outcomes at 15-20 year follow-
up. Osteoarthritis (OA) is the most common diagnosis leading to
THA. Additionally, THA also provides effective management in
patients with hip Osteonecrosis (ON), congenital hip disorders and
inflammatory arthritis [5].

With advancements in implant designs, materials, fixation techniques
and modern operation theater facilities, the outcome of THA has
significantly improved. However, not all patients achieve the same
level of functional improvement after THA and it remains unclear
which factors are associated with these limitations in function [6].
Previously, it was believed that the type of prosthesis and surgical
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technique determined the outcome of THA. However, with the
advancement of knowledge, it has become clear that various
host factors, including age, weight, social status, social support,
preoperative functional activity and the underlying disease leading to
THA, also play an important role in the functional outcome of THA [7].

In addition to the functional outcome of THA, patient satisfaction in
terms of improved HR-QoL is an important indicator to assess the
overall success of THA. Numerous studies have demonstrated the
effectiveness of THA in improving functional status and reducing
pain. However, there has been considerably less research into the
patient’s perspective of surgical success through the measurement
of patient-perceived HR-QoL [8]. This is particularly important as
there is evidence where patients experienced little or no benefit from
the surgery, but from the surgeon’s perspective, the surgery was
deemed successful [9].

Limited research provides evidence on the factors affecting the
functional outcome and QoL of THR, particularly in India. Therefore,
the current study was planned with the aim of assessing the factors
affecting the functional outcomes in patients who underwent THR in
terms of improvement in the WOMAC score (total). The secondary
objectives were to assess hip pain in patients who underwent
THR using VAS, evaluate the functional outcomes in patients who
underwent THR using HHS and assess the HR-QoL in patients who
underwent THR using the SF-36 questionnaire.

MATERIALS AND METHODS

This prospective cohort study was conducted in the Department
of Orthopaedics at Eras Lucknow Medical College and Hospital,
Lucknow, Uttar Pradesh, India, from March 2020 to September
2021. Atotal of 100 patients who had undergone THR were recruited
using convenience sampling. Ethical clearance was obtained from
the institution (ELMC&H/RCell/EC/2021/188) and informed consent
was obtained from the patients.

Inclusion criteria: All patients who underwent primary THA and
were willing to participate were included in the study.

Exclusion criteria: Patients who underwent revision THR and those
unwilling to participate were excluded from the study.

Study Procedure

Data were collected for the 100 patients who underwent THR,
including demographic and clinical information like name, age,
gender, Body Mass Index (BMI), socio-economic status, duration
of symptoms, co-morbidity status, VAS scores and preoperative
WOMAC scores from the medical records [10,11].

A single follow-up was conducted for all patients who underwent
THR to assess any complications. Functional outcomes were
assessed using VAS scores, WOMAC scores (preoperatively and
postoperatively), and HHS scores postoperatively [10-12]. Quality
of life was assessed using SF-36 scores [13].

The VAS is a psychometric response scale that can be used to
assess pain intensity subjectively [10]. The WOMAC is widely used for
the evaluation of hip and knee osteoarthritis. It is a self-administered
questionnaire consisting of 24 items divided into three subscales:
pain (5 items), stiffness (2 items) and physical function (17 items) [11].
The Pain subscale assesses pain intensity during various activities
such as walking, using stairs, lying down and standing upright.
The stiffness subscale evaluates the level of stiffness experienced
after waking up and later in the day. The physical function subscale
measures the ability to perform daily activities such as using stairs,
getting in and out of a car, doing household chores and engaging in
other physical tasks [11].

The HHS consists of four subscales: pain (44 points), function
(47 points), absence of deformity (4 points) and range of motion
(5 points) [12]. The pain domain measures pain severity, its impact
on activities and the need for pain medication. The Function domain
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consists of daily activities and gait. The absence of deformity
subscale considers factors such as hip flexion, adduction, internal
rotation, leg length discrepancy and range of motion. Scores on
the HHS range from 0 to 100, with higher scores indicating less
dysfunction and better outcomes [12].

The SF-36 questionnaire measures eight scales: Physical Functioning
(PF), Role Physical (RP), Bodily Pain (BP), General Health (GH), Vitality
(VT), Social Functioning (SF), Role Emotional (RE) and Mental Health
(MH) [183]. Scores are standardised on a scale of 0 to 100, with 0
representing poor health status and 100 representing excellent health
status [13].

STATISTICAL ANALYSIS

The data was compiled and analysed using Microsoft (MS) Excel (R)
Office 365, GraphPad Prism 8.4.2 and SPSS software version 25.0.
Descriptive statistics were presented as proportions/percentages
for categorical variables and as mean and standard deviation for
continuous variables. The Wilcoxon signed-rank test was used
to analyse continuous variables for paired data. The correlation
between functional outcomes (WOMAC score improvement) and
variables was assessed using the Pearson’s correlation coefficient
for continuous factors and the Spearman’s correlation coefficient
for categorical factors. Multivariate analysis was conducted using a
multivariate linear regression model, including the significant factors
identified in the univariate analysis. B covariate and p-values were
calculated for each independent variable. A p-value of <0.05 was
considered statistically significant.

RESULTS

The average age of the patients who underwent THR was
58.90+15.93 years, ranging from 17-95 years. Half of these patients
were over the age of 60 years. Out of the total patients, 72 were
males and 28 were females [Table/Fig-1].

Demographic data n
<60 50
Age in years
>60 50
Male 72
Gender
Female 28
BMI (in kg/m?) Mean+SD 23.06+3.88
Rural 23
Residence
Urban 77
Lower 25
Socio-economic status [10]
Middle and upper 75
Co-morbidities (Diabetes, Present 46
hypertension, etc.,) Absent 54
Yes 44
Other joint involvement
No 56

Duration of symptoms (in years) Mean+SD (range) 4.48+3.36 (0-25)

14.92+9.54 (3-42)

Duration of follow-up (in months) Mean+SD (range)

Present 22
Intraoperative complications

Absent 78

Present 17
Postoperative complications

Absent 83

[Table/Fig-1]: Demographic data of study participants (N=100).

The average BMI of the patients was 23.06+3.88 kg/m?. Majority
of the patients belonged to middle and upper socio-economic
status. Co-morbidity was observed in 46 patients, while other joint
involvement was present in 44 patients.

The average duration of symptoms at the time of undergoing THR was
4.48+3.36 years, with a range of 0-25 years. The follow-up duration
for most patients was close to a year (14.92+9.54 months), ranging

Journal of Clinical and Diagnostic Research. 2024 Jan, Vol-18(1): RC01-RC04



www.jcdr.net

from 3-42 months [Table/Fig-1]. The most common indication for THR
was osteoarthritis (36%), followed by traumatic injury (32%). Cemented
hip implant was the most frequently used type of implant in THR (52%).
A total of 22 patients reported intraoperative complications, while
17 patients experienced postoperative complications [Table/Fig-1].

The mean preoperative VAS score was 7.41+1.20, which significantly
decreased to 2.93+0.81 in the postoperative follow-up. The mean
improvement in the VAS score was 4.48+1.51. Some patients had
no improvement (VAS score improvement of O) in pain even after the
intervention [Table/Fig-2].
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Pearson’s R p-
WOMAC improvement r-value 95% Cl squared | value
Age (in years) -0.11 -0.30 to 0.091 0.011 0.2892
BMI (in kg/m?) 0.11 -0.086 to 0.30 0.013 0.2678
Duration of symptoms (in years) -0.1 -0.29 to 0.097 0.01 0.3144
Follow-up duration 0.21 0.018 t0 0.39 0.046 0.033

[Table/Fig-6]: Correlation between continuous variables and WOMAC score

improvement.
Pearson’s correlation coefficient for the continuous predictor variables

Spearman’s
VAS parameters | Preoperative VAS (0-10) | Postoperative VAS (0-10) | p-value WOMAC Improvement r-value 95% ClI p-value
Mean+SD 7.41+1.20 2.93+0.81 Age in years (<60=0, >60=1) -0.067 -0.27 t0 0.14 0.5084
Minimum 4.00 1.00 <0.001 Gender (F=0, M=1) 0.022 -0.18t0 0.22 0.8309
Maximum 9.00 4.00 Residence (Rural=0, Urban=1) -0.11 -0.30 to 0.096 0.2852
[Table/Fig-2]: Comparison of preoperative and postoperative VAS scores. Socio-economic status
Wilcoxon signed-rank test for paired data was used; The p-value in bold font indicates statistically (Lower=0, Middle and upper=1) 0.069 -0.14100.27 0.4961
significant values .
Co-morbidity (Yes=1, No=0) -0.018 -0.22100.18 0.8556
The average overall WOMAC score and individual component (?(Z\;_r 1101pltolf§lvemem 004 02410016 0.6941
scores (pain, stiffness, physical function) significantly decreased in o
the postoperative follow-up compared to the preoperative levels. :gtraoﬁiei"\élltiv%)complioation 0.095 029 16 011 03472
; es=1, No=
The mean total WOMAC score improvement was 38.51+10.26
(p-value <0.001) [Table/Fig-3]. (F\’(‘;S;f’feﬁ;'fg)comp"cat'c’” -0.26 -0.4410-0.063 | 0.0084

WOMAC Stiffness Physical

(Preoperative) Pain score score function Total
Mean+SD 16.62+2.04 6.96+0.86 58.61+5.36 | 82.19+6.69
WOMAC Stiffness Physical
(Postoperative) Pain score score function Total
Mean+SD 5.565+2.43 1.45+£0.52 36.68+7.62 | 43.68+8.09
p-value (Pre vs Post) <0.001 <0.001 <0.001 <0.001

[Table/Fig-3]: Comparison of preoperative and postoperative WOMAC scores

between different domains.
Wilcoxon signed-rank test for paired data was used

The average HHS was 73.53+16.16, ranging from 20 to 96,
indicating a good outcome [Table/Fig-4].
The assessment of QoL using the SF-36 general health score

showed an average score of 68.89+12.88, ranging from 38 to
90 [Table/Fig-5].

Harris hip score for dysfunction (HHS) (0-100)
Mean+SD 73.53+16.16
Minimum 20
Maximum 96
[Table/Fig-4]: Harris Hip Score (HHS) for dysfunction.

SF-36 general health score (0-100)

Mean+SD 68.89+12.88
Minimum 38
Maximum 90

[Table/Fig-5]: SF-36 general health score.

A correlation coefficient of 0.21 (p-value=0.033) indicated that as the
follow-up duration increased, the WOMAC score improved [Table/
Fig-6]. Patients with postoperative complications showed decreased
improvement in the WOMAC score (r-value=-0.26, p-value=0.0084)
[Table/Fig-7]. On multivariate analysis, the follow-up duration and
postoperative complications were found to be significant factors in
WOMAC score improvement [Table/Fig-8].

DISCUSSION

The present study demonstrated that the follow-up duration and
postoperative complications were significant factors that influenced
the functional outcome of primary THA. Recovery after a surgical
procedure, especially THR, is a critical step in the overallmanagement
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[Table/Fig-7]: Correlation between categorical variables and WOMAC score.

Spearman’s correlation coefficient for the categorical variables

Unstan- | Stan- Stan- 95% 95%
dardised | dard | dardised p- Cl - Cl -
Model B error B t value | Lower | Upper
Constant 36.48 1.919 - 19.009 0 32.671 | 40.288
Follow-up
duration 0.209 | 0.104 | 0.194 2.013 | 0.047 | 0.003 | 0.416
months
Postoperative | g o6 | 0626 | -0.236 | -2.447 | 0.016 | -11.638 | -1.215
complication

[Table/Fig-8]: Multivariate analysis of follow-up duration and postoperative

complications with WOMAC score.

of patients. Several factors can significantly influence the functional
outcome. It has been observed by Paunescu F et al., that age,
preoperative function, non surgical associated diseases, obesity,
perioperative complications, factors related to the type of prosthesis,
postoperative pain and psychological factors may interfere with
postoperative recovery and achieving an optimal functional result
after hip replacement [14]. The current study showed a similar result
in terms of postoperative complications, which is in agreement with
the findings of the present study.

A study by Bischoff-Ferrari HA et al., demonstrated that certain
factors were associated with an increased risk of poor functional
status after logistic regression analysis for sex and age. These
factors, in order of importance, included pain in the back or lower
extremity, severe pain in the operated hip, poor mental health,
more than one common geriatric problem, obesity and less than
college education [15]. The current study showed a similar result for
complications, which suggested a poor outcome. Nilsdotter AK et
al., found that at follow-up, the only difference between the patients
and control group in the SF-36 was in physical function, where
patients scored worse. Patients also reported worse WOMAC
function. Furthermore, 31% of the patients had an improvement of
less than 10/100 WOMAC score points for pain and/or function at
the final follow-up compared to preoperatively [16].

In a study by EImallah RK et al., involving 188 THR patients, SF-6D
scores significantly improved at all points. The HHS also showed
improvements of 38 points at six months, 40 points at one year,
38 points at two years, 39 points at three years and 41 points at
five years postoperatively. The improvements in the lower-extremity
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activity scale and the HHS were positively correlated (p-value <0.01)
with the SF-6D scores at all time points. The authors concluded
that SF-6D scores after THA correlate with functional outcomes
and have clinical relevance, as demonstrated by their effect size
[17]. The current study is in agreement with these findings, showing
improved outcomes as the follow-up period increases.

Koutras C et al., conducted a study on general HR-QoL and disease/
hip-specific measures, which showed significant improvements in the
physical component score (p-value <0.001) and mental component
score (p-value=0.05) of SF-12, as well as the EuroQol-5D (p-value
<0.0001). The WOMAC global score and its subscales (p <0.00001)
also demonstrated improvements. HHS (p-value <0.00001), Oxford
Hip Score (p-value <0.001) and University of California, Los Angeles
(UCLA) (p-value <0.00001) marked improvements and patient
satisfaction was favourable [18]. The current study also found
improvements in the WOMAC score, which is consistent with the
findings of the aforementioned studly.

Weber M et al., observed that the SF-36 physical indexes of the
patients compared negatively with normative values but positively
with results obtained from untreated subjects with severe hip
osteoarthritis. Similar results were detected for the HHS and
WOMAC score. The study reported a 96% rate of postsurgical
satisfaction. Hip functionality and co-morbidities were identified as
the most important determinants of physical measures on the SF-36
[19]. The evidence in this area is highly varied and heterogeneous.
Regarding Indian patient subsets, there is limited data available.
However, these factors can still be considered in predicting the
outcome of THR in the Indian population.

Limitation(s)

The present study was conducted at a single-centre, which limits the
generalisability of the findings to the entire population. Additionally, the
follow-up was only conducted during the study duration, preventing
long-term follow-up. Future studies with a longer follow-up duration
should be undertaken to address this limitation.

CONCLUSION(S)

The duration of follow-up and the presence of postoperative
complications were identified as significant factors impacting the
functional outcome in patients who underwent THA. Understanding
these factors can assist clinicians in planning appropriate management,
providing relevant guidance and counseling to patients regarding

www.jcdr.net

potential adverse outcomes and complications and ensuring timely
follow-up to achieve favourable outcomes of THR.

REFERENCES

[1]1 Schéfer T, Krummenauer F, Mettelsiefen J, Kirschner S, Ginther KP. Social,
educational and occupational predictors of total hip replacement outcome.
Osteoarthritis Cartilage. 2010;18(8):1036-42. Doi: 10.1016/j.joca.2010.05.003.

[2] Cross M, Smith E, Hoy D, Nolte S, Ackerman |, Fransen M. The global burden of
hip and knee osteoarthritis: estimates from the Global Burden of Disease 2010
study. Annals of the Rheumatic Diseases. 2014;73:1323-30.

[38] Siopack JS, Jergesen HE. Total hip arthroplasty. West J Med. 1995;162:243-49.

[4] Singh JA, Yu S, Chen L, Cleveland JD. Rates of total joint replacement in the
United States: Future projections to 2020-2040 using the National Inpatient
Sample. J Rheumatol. 2019;46(9):1134-40. Doi: 10.3899/jrheum.170990. Epub
2019 Apr 15.

[5] Varacallo M, Luo TD, Johanson NA. Total Hip Arthroplasty Techniques. [Updated
2020 Jul 8]. In: StatPearls. Treasure Island (FL): StatPearls Publishing; 2021.

[6] Buirs LD, Van Beers LWAH, Scholtes VAB, Pastoors T, Sprague S, Poolman RW.
Predictors of physical functioning after total hip arthroplasty: A systematic review.
BMJ Open. 2016;6:6010725. Doi: 10.1136/bmjopen-2015-010725.

[7]1 Broos P, Fourneau I. Host factors that affect outcome of total hip arthroplasty.
The Lancet. 2000;355:1479-80.

[8] Okafor L, Chen AF. Patient satisfaction and total hip arthroplasty: A review.
Arthroplasty. 2019;1:06.

[9] Hopman WM, Mantle M, Towheed TE, MacKenzie TA. Determinants of health-
related quality of life following elective total hip replacement. American Journal of
Medical Quality. 1999;14:110-16.

[10] McCormack HM, Horne DJ, Sheather S. Clinical applications of visual analogue
scales: A critical review. Psychol Med. 1988;18:1007-19.

[11] Bellamy N, Buchanan WW, Goldsmith CH, Campbell J, Stitt LW. Validation study
of WOMAGC: A health status instrument for measuring clinically important patient
relevant outcomes to antirheumatic drug therapy in patients with osteoarthritis
of the hip or knee. J Rheumatol. 1988;15(12):1833-40. PMID: 306836.

[12] Harris WH. Traumatic arthritis of the hip after dislocation and acetabular fractures:
treatment by mold arthroplasty. An end-result study using a new method of result
evaluation. J Bone Joint Surg Am. 1969;51(4):737-55.

[13] Ware Jr, John E, Sherbourne CD. The MOS 36-item short-form health survey (SF-
36): I. Conceptual framework and item selection. Medical care. 1992:473-83.

[14] PaunescuF, Didilescu A, Antonescu DM. Factors that may influence the functional
outcome after primary total hip arthroplasty. Clujul Med. 2013;86(2):121-27.

[15] Bischoff-Ferrari HA, Lingard EA, Losina E, Baron JA, Roos EM, Philips CB,
et al. Psychosocial and geriatric correlates of functional status after total hip
replacement. Arthritis Rheum. 2004;51(5):829-35.

[16] Nilsdotter AK, Petersson IF, Roos EM, Lohmander LS. Predictors of patient
relevant outcome after total hip replacement for osteoarthritis: A prospective
study. Ann Rheum Dis. 2003;62(10):923-30.

[17] Emallah RK, Chughtai M, Adib F, Bozic KJ, Kurtz SM, Mont MA. Determining
health-related quality-of-life outcomes using the SF-6D following total hip
arthroplasty. J Bone Joint Surg Am. 2017;99(6):494-98.

[18] Koutras C, Antoniou SA, Talias MA, Heep H. Impact of total hip resurfacing
arthroplasty on health-related quality of life measures: A systematic review and
meta-analysis. J Arthroplasty. 2015;30(11):1938-52.

[19] Weber M, Zeman F, Craiovan B, Thieme M, Kaiser M, Woerner M, et al. Predicting
outcome after total hip arthroplasty: The role of preoperative patient-reported
measures. Biomed Res Int. 2019;2019:4909561.

PARTICULARS OF CONTRIBUTORS:

[RESUESNTN

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Sparsh Singh,

422/501, Beverly Park Apartment, New Hyderabad,

Lucknow-226007, Uttar Pradesh, India.

E-mail: sparsh.singh13@hotmail.com

AUTHOR DECLARATION:

e Financial or Other Competing Interests:
e \Was Ethics Committee Approval obtained for this study? Yes

* Was informed consent obtained from the subjects involved in the study? Yes
L]

None

For any images presented appropriate consent has been obtained from the subjects.

Senior Resident, Department of Orthopaedics, Era’s Lucknow Medical College and Hospital, Lucknow, Uttar Pradesh, India.
Associate Professor, Department of Orthopaedics, Era’s Lucknow Medical College and Hospital, Lucknow, Uttar Pradesh, India.
Associate Professor, Department of Orthopaedics, Era’s Lucknow Medical College and Hospital, Lucknow, Uttar Pradesh, India.
Assistant Professor, Department of Orthopaedics, Era’s Lucknow Medical College and Hospital, Lucknow, Uttar Pradesh, India.
Professor, Department of Orthopaedics, Era’s Lucknow Medical College and Hospital, Lucknow, Uttar Pradesh, India.

Senior Resident, Department of Orthopaedics, Era’s Lucknow Medical College and Hospital, Lucknow, Uttar Pradesh, India.

PLAGIARISM CHECKING METHODS: Vanteta
e Plagiarism X-checker: Dec 22, 2023

e Manual Googling: Jul 12, 2023

e Thenticate Software: Nov 24, 2023 (16%)

ETYMOLOGY: Author Origin

EMENDATIONS: 9

Date of Submission: Dec 21, 2022
Date of Peer Review: Feb 25, 2023
Date of Acceptance: Nov 29, 2023
NA Date of Publishing: Jan 01, 2024

Journal of Clinical and Diagnostic Research. 2024 Jan, Vol-18(1): RC01-RC04


http://europeanscienceediting.org.uk/wp-content/uploads/2016/11/ESENov16_origart.pdf

