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I. Introduction

Oral submucous fibrosis (OSMF) is a potentially malignant 
disorder with a malignant transformation rate of 7%-30% and 
a high prevalence of 1.2%-4.6% in females and 0.2%-2.3% 
in males among the age group of 11-60 years in South and 
Southeast Asian countries1. This disease is not confined to the 
Eastern world, and an increasing trend has been reported in 
Western countries like the UK, USA, South Africa, and many 
European countries due to increased population migration1. 

Despite a plethora of research in the field of OSMF, this 
disease remains a challenge to maxillofacial surgeons with 
respect to its treatment and prognosis. Most of the therapeu-
tic modalities reported in the literature have targeted mouth 
opening (MO) and have shown statistically significant im-
provement, increasing the patient’s quality of life (QoL)2. 
However, whether that statistically significant improvement 
in MO has been perceived as beneficial by the patients.

According to the National Health Service (NHS) survey in 
2008, in routine practice, clinicians do not always pay suffi-
cient attention to patients’ opinions about treatment options3. 
Therefore, patient reported outcomes (PROs) have been 
employed in the NHS since 2009, and has profoundly altered 
the profile of health care administration3. The use of PROs 
to assess health status has several advantages over traditional 
research-based outcome measurements and enables behav-
ior modification for patients and clinicians, ensuring greater 
compliance and better treatment outcomes. Application of 
PROs is an evolving parameter of operative success and 
should be essential for use in health care practice. However, 
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determining the extent of change in PROs as a numerical 
score remains a challenge.

The concept of minimum clinically important difference 
(MCID) describes the smallest change in PROs needed to 
achieve a level of clinical improvement. It also determines 
whether a treatment leads to clinically substantial recovery 
and can be explained as the degree to which a patient needs 
to improve in order to appreciate a clinical difference4. This 
measurement has been widely used in a variety of medical 
specialties such as orthopedics5-7, neurosurgery8, and otorhi-
nolaryngology9. In the head and neck region, MCID has only 
been calculated for temporomandibular disorders and rhinosi-
nusitis9,10. 

Therefore, determination of MCID in patient-oriented 
outcomes is necessary to better evaluate the effectiveness of 
OSMF surgery and can provide insight into postoperative pa-
tient satisfaction. The purpose of this study was to determine 
MCID in patients with surgically treated submucous fibrosis. 

II. Materials and Methods

Adult patients who had undergone surgery for grade III or 
IV OSMF11 from a single institution (All India Institute of 
Medical Sciences [AIIMS], Jodhpur, India) from June 2018 
to March 2020, were retrospectively included in the study. 
This study adhered to the Declaration of Helsinki (2013) on 
medical protocols and ethics after receiving ethical clearance 
from the Institutional Ethical Committee of AIIMS (No. AI-
IMS/IEC/2021/3270) and obtaining informed consent from 
the patients. 

Patients who declined to provide records, whose data re-
cords were irretrievable, who exhibited ulcerative or malig-
nant changes, or who had difficulty in comprehension and 
communication were excluded from the study. All enrolled 
patients had undergone similar surgical management by a sin-
gle surgeon through fibrous band release and reconstruction 
with a buccal fat pad under general anesthesia. Coronoidecto-
my was performed if MO was <35 mm. All patients followed 
strict jaw physiotherapy protocols involving active MO exer-
cises with heister mouth gags every two hours under observa-
tion from postoperative day 1 until the time of discharge. The 
patients were trained to follow this strict jaw physiotherapy 
regimen post discharge with daily recordings of MO with a 
scale and were monitored with clinical visits every week for 
the first month, every month thereafter for three months, and 
visits every two months subsequently. The patients were ex-
amined in person and, if unable to be reached, were contacted 

through the use of audio-visual aids using smart phones with 
standard charts and pictures by an investigator who was 
blinded to the surgery and was routinely involved in follow-
up of such patients. 

MO data were collected preoperatively (T0), postopera-
tively at 3 months (T1), and at minimum 6 months postop-
eratively (T2). Using a validated 6-point Likert scale, patient 
satisfaction scores (with MO) were also evaluated at T1 and 
T2. The patients were designated as “satisfied” or “dissatis-
fied” based on a completed 6-point Likert satisfaction scale. 
With reference to the Likert scale, 1 denoted “extremely 
dissatisfied,” 2 denoted “very dissatisfied,” 3 denoted “some-
what dissatisfied,” 4 denoted “somewhat satisfied,” 5 denoted 
“very satisfied,” and 6 denoted “extremely satisfied.” Patients 
reporting lower satisfaction scores of 1 to 3 were categorized 
as dissatisfied, while those with satisfaction scores of 4 to 6 
were categorized as satisfied. This satisfaction categorization 
was used as the anchor in determining MCID using the stan-
dard anchor-based method8.

Generally, MCID calculation methods are classified broad-
ly into two groups: anchor based and distribution based12. 
Previous literature has demonstrated the strengths and weak-
nesses of both methods. However, a standardized methodol-
ogy for calculating MCID has yet to be determined13,14.

Anchor-based methods for calculating a patient reported 
outcome measures (PROM)’s MCID use an explicit scale 
for patients to rate the change in outcome as measured by 
the PROM. This explicit scale is referred to as the ‘‘anchor’’ 
and is applied post treatment as an external standard against 
which changes in the PROM score can be compared15. Three 
MCID calculation methods in the anchor-based approach 
were used in our study with the change difference method, 
mean change method, and receiver operator characteristic 
curve (ROC curve) method. 

The mean change method has been defined in the literature 
as the calculated difference between the mean preopera-
tive and mean postoperative scores in satisfaction13,16,17. The 
change difference method is the calculated difference be-
tween the mean change for the satisfied cohort and the mean 
change for the dissatisfied cohort13,16,17. Both of these are tra-
ditional and widely used methods. However, the appropriate-
ness of a standard anchor must be determined by case18. 

Recently, some newer methods have been proposed such 
as ROC curve methods, which are based on the anchor and 
regression model19,20, and integrated as both anchor and 
distribution-based methods. The sensitivity and specificity 
of the MCID value were determined, and the area under the 
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curve (AUC) was calculated. An AUC of 0.5 indicated that 
the outcome occurred due to chance alone. Twenty patients 
were randomly studied by another investigator, and inter-rater 
reliability was assessed by kappa value. Statistical analysis 
was performed using IBM SPSS Statistics (ver. 23; IBM, Ar-
monk, NY, USA).

III. Results

The study included the medical records of 35 of 50 patients 
who underwent OSMF from June 2018 to March 2020, as 
seen in the study flowchart of Fig. 1. An attrition of 30% was 
observed due to unwillingness to participate in the study, ul-
cerative or malignant changes in the oral cavity, death of the 
patient due to the COVID-19 pandemic, and lack of avail-
ability of visual aids in remote areas.

Our study included 24 males and 11 females with a mean 
age of 31.89±11.09 years. The mean maximum follow-up 
(T2) was 18.1 months with a range of 6-27 months. A similar 
method of predicting MCID using mean follow-up (minimum 
1 year) was incorporated by Sutton et al.5. 

The mean MO was 15.14±5.34 mm at T0, 31.8±7.01 mm 

at T1, and 25.68±9.48 mm at T2. The mean satisfaction 
scores at T1 and T2 were 4.86±0.93 and 3.94±1.64, respec-
tively.(Table 1) The correlation of satisfaction scores at maxi-
mum follow-up with mean change of the mouth was found to 
be highly significant (Pearson’s correlation coefficient=0.82).
(Fig. 2) A total of 33 patients was satisfied at the 3 month fol-
low-up compared to 19 patients at the final follow-up.(Table 
2) 

The MCID was calculated by three methods of the anchor-
based approach, the change difference method, ROC curve-
derived method, and mean change method as shown in Fig. 3 
and 4 and Table 3.

The calculated MCID of MO using the mean change ap-
proach was 14.89 mm at T1 and 11.75 mm at T2, with 18/35 
(51.4%) patients achieving this threshold at T1 and T2, re-
spectively. Additionally, the calculated MCID of MO using 

Enrollment
50 Assessed for eligibility

(operated OSMF patients from 2018-2020) 15 Excluded patients

T0 35 Recruited patients

6 Denied consent
5 Patients in remote

areas, lack of audio
visual aids

3 Malignant changes
1 Demise due to

COVID-19

T1
3 months follow up-

35 Mouth opening and satisfaction score

T2
Minimum 6 months

follow-up
35 Mouth opening and satisfaction score

MCID

MCID

Fig. 1. Study flowchart. (OSMF: oral 
submucous fibrosis, MCID: minimal 
clinically important difference)
Amanjot Kaur et al: Minimal clinically important dif-
ference of mouth opening in oral submucous fibrosis 
patients: a retrospective study. J Korean Assoc Oral 
Maxillofac Surg 2022

Table 1. Mouth opening (MO) values and satisfaction scores at 
different time periods

Parameter Value

Preoperative MO T0 (mm) 15.14±5.34
MO at T1 (mm) 31.8±7.01
MO at T2 (mm) 25.68±9.48
Satisfaction score T1 4.86±0.93
Satisfaction score at T2 3.94±1.64

Values are presented as mean±standard deviation.
Amanjot Kaur et al: Minimal clinically important difference of mouth opening in oral 
submucous fibrosis patients: a retrospective study. J Korean Assoc Oral Maxillofac Surg 2022
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Fig. 2. Scatter diagram with the fit line of change in mouth open-
ing (MO) T2-T0 by change in satisfaction score T2-T1.
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submucous fibrosis patients: a retrospective study. J Korean Assoc Oral Maxillofac Surg 2022
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the change difference approach was 9.75 mm at T2, with 
20/35 (57.1%) patients achieving this threshold. The ROC 
curve (T1) exhibited a sensitivity of 81.8% and specificity of 
100% with MCID at 11.5 mm and AUC at 0.902 as shown in 
Fig. 2. At T2, the ROC curve had a sensitivity of 73.9% and 
specificity of 83.3%.(Fig. 3, 4) The AUC of this ROC was 
0.873.

The kappa value was determined to be 0.91 confirming the 
reliability of the data.

IV. Discussion

This study demonstrated a range of MCID values for gain 
in MO after OSMF surgery that might indicate clinically sig-
nificant improvement in MO. Furthermore, this study implies 
that improvement of MO (gain in MO) of approximately 10 
mm indicates a clinically significant improvement to the pa-
tient.

Since preoperative decreased MO (Stage III/IV) is a pre-
dominant qualification for OSMF surgery, the QoL of pa-

Table 2. Distribution of satisfaction scores and mean change in mouth opening (MO) at T1 and at T2

Satisfaction 
score 

No. of 
responses (T1)

Mean MO at  
T1 (mm)

Mean change in MO  
(at T1-T0) (mm)

No. of 
responses (T2)

Mean MO at  
T2 (mm)

Mean change in MO 
(at T2-T0) (mm)

1 0 - - 8 21.25±12.03 9.00±15.12
2 1 25.00 11.00 4 15.50±5.74 –0.75±2.22
3 1 25.00 7.00 4 25.25±4.99 10.50±4.79
4 9 30.00±6.18 14.89±7.13 9 25.67±7.83 10.11±8.15
5 15 31.27±6.65 16.47±6.12 6 33.67±4.23 16.00±6.87
6 9 36.00±8.00 20.44±8.26 4 35.75±8.30 20.25±5.12

Values are presented as mean±standard deviation.
Amanjot Kaur et al: Minimal clinically important difference of mouth opening in oral submucous fibrosis patients: a retrospective study. J Korean Assoc Oral Maxillofac Surg 2022
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Fig. 3. Receiver operator characteristic (ROC) curve for mean 
change in mouth opening at T1. Diagonal segments are produced 
by ties.
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Fig. 4. Receiver operator characteristic (ROC) curve for mean 
change in mouth opening at T2. Diagonal segments are produced 
by ties.
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submucous fibrosis patients: a retrospective study. J Korean Assoc Oral Maxillofac Surg 2022

Table 3. Calculated MCID values for each method 

MCID method
MCID (gain in MO)  

(T1) (mm)
MCID (gain in MO)  

(T2) (mm)

% of patients who obtained a 
change greater than or equal to 
that of each MCID method (T1)

% of patients who obtained a 
change greater than or equal to 
that of each MCID method (T2)

Mean change method 14.89 11.75 51.4 (18/35) 51.4 (18/35)
Change difference method NC 9.75 NC 57.1 (20/35)
ROC curve 11.5 (sensitivity 81.8% 

and specificity 100%)
10.5 (sensitivity 73.9% 

and specificity 83.3%)
77.1 (27/35) 54.3 (19/35)

AUC 0.902 0.873

(MCID: minimal clinically important difference, MO: mouth opening, ROC: receiver operator characteristic, AUC: area under the curve, NC: 
cannot be calculated due to data discrepancy)
Amanjot Kaur et al: Minimal clinically important difference of mouth opening in oral submucous fibrosis patients: a retrospective study. J Korean Assoc Oral Maxillofac Surg 2022
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tients is quite compromised at this stage2. Mean preoperative 
MO was 15.14±5.34 mm, and a minimal gain of 10 mm was 
determined to be sufficient by the patient as they were able 
to perform their regular day to day activities. This can be in-
consistent with the expectation of the surgeons, but the find-
ings of this study are consistent with this assertion. It might 
be possible that preoperative discomfort and impairment are 
much more severe than believed, explaining patient accep-
tance of this minimal gain in MO because of their increased 
ability to perform daily functions.

Determining the success of any therapy is evolving like 
the therapy itself, and the focus is being shifted from objec-
tive assessments of clinical signs and symptoms to patient 
determined factors like PROMs, QoL, and more consoli-
dated MCID. PRO questionnaires have been used widely to 
measure treatment effectiveness. However, the deficiency 
of such questionnaires is that they lack a clinically relevant 
meaning17. Therefore, MCID helps to quantify the measure of 
treatment outcomes as it aids in the assessment of the actual 
benefit of treatment as perceived by the patient4. PROM and 
MCIDs are the present-day parameters for determining the 
success of any therapy. 

MCID for pain and function assessed by range of motion 
has been used extensively in orthopedic literature to assess 
success of surgical and non-surgical treatments5,7,8,21. In the 
field of neurosurgery, MCID has found its application in 
measuring the adequacy of care in lumbar spine surgeries 
through the assessment of pain8,22. In the maxillofacial arena, 
MCID has found minor attention confined to calculating cal-
culation of the MCID of chewing efficiency as a treatment 
outcome in patients with temporomandibular joint and mus-
cle disorders10. As a maxillofacial surgeon, it is important to 
begin assessing clinical success in terms of patient perceived 
parameters. 

MCID can be calculated by anchor based or distributive 
approaches. Distribution based methods assume statistical 
significance of the sample and do not address the question of 
the patient’s perspective of important change, which is sig-
nificantly different from clinical statistical significance13,14. In 
this study, MCID of MO of operated oral submucous patients 
was calculated through the anchor-based approach with vali-
dation by the change difference method, ROC curve method, 
and mean change method. The MCID values derived from 
the three methods varied, supporting the internal validity of 
our study. There was a high correlation of 0.8 between satis-
faction score and MO at maximum follow-up, implying that 
the satisfaction state of the patients improved with an increase 

in MO. The satisfaction scores and MO at 3 months were 
4.86±0.93 and 31.8±7.01 mm, and 3.94±1.64 and 25.68±9.48 
mm at maximum follow-up, respectively. A gradual reduction 
in MO with increased follow-up duration can be attributed to 
the decrease in patient compliance toward physiotherapy as 
the frequency of follow-ups decreased after 3 months. This 
emphasizes the importance for long-term regular follow-ups 
of a minimum of 6 months along with guided physiotherapy. 
Since the baseline parameters were similar for all the patients, 
we can state with confidence that MO after surgery is critical 
for patient satisfaction. 

This is a study assessing patient perspective of MCID in 
MO after surgical treatment of OSMF rather than relying on 
statistical data. Second, our study consisted of a homogenous 
sample with grade III or IV OSMF and MO <20 mm with a 
similar surgery of fibrous band excision followed by recon-
struction with buccal fat pads. Therefore, the confounding 
factors contributing to selection bias and bias from surgery 
were eliminated. In addition, a validated anchor question was 
applied, and MCID was calculated through the mean change 
method and ROC curve method, demonstrating high sensitivity. 

Anchor-based methods have been criticized for recall bias 
in long-term responsiveness18. In addition, the precision of 
the anchor is very important in identifying the true response. 
The applicability of MCID is currently limited by the variable 
methods of determining MCID and the subsequent results of 
these methods. Furthermore, the current literature does not 
support a single MCID method as definitive23. 

The limitations of our study involved calculation of the 
MCID from a series of patients from a single institution. A 
large series of patients from multiple centers can add to the 
credibility of the calculated MCID. Due to the limited sample 
size of our study, stratification of MCID on the basis of age, 
sex, and duration of follow-up was not feasible, and the other 
approaches of the distributive method of calculating MCID 
could not be applied. In addition, the use of PROM is highly 
subjective, but the patient’s opinion is the ultimate measure 
of success. 

On a positive note, this study established a baseline for the 
use of MCID in evaluation of MO in OSMF patients. With an 
increase in prevalence of PROs as a metric of operative suc-
cess, it is important to quantify these outcomes in a clinically 
significant fashion. 

V. Conclusion

In conclusion, an MCID of at least a 10 mm increase in 
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MO is required for patients to experience a clinical impact 
from the procedure. The high sensitivity and specificity of 
MCID found in our study strongly suggest the need to use 
patient-reported MCIDs of MO as a parameter for judging 
the surgical success of OSMF patients. This research paves 
the way for multiple future studies. A larger sample size and 
longer follow-ups in treated OSMF patients will allow strati-
fication of MCID based on age, sex, and disease severity us-
ing the distributive approach for calculating MCID. It would 
also be prudent to assess if the MCID of MO varies under 
different conditions such as with diseases of temporoman-
dibular joint and radiation-induced fibrosis and infections. 
PROM studies calculating MCID for non-surgical treatment 
modalities with larger sample sizes should also be planned in 
order to improve the quality of health care.
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