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ABSTRACT 

 
Aim: This study aimed to confirm the Minimal Important Difference (MID) of Oral Health 
Impact Profile (OHIP) in dental patients. 
Materials and Methods: In this observational study a consecutive sample of 1896 adult 
patients completed the OHIP questionnaires twice, one questionnaire before the treatment 
was performed and a second at follow-up about 6 months after the initial visit. At both 
visits, scores for the 49-item, the 14-item, and the 5-item version were calculated. In 
addition, at follow-up, the patients (N=199) rated the overall change in their perceived oral 
health using a 7-point global scale (oral health worsened very much to improved very 
much). For the N=36 patients reporting a “minimal improvement”, the median of OHIP 
change scores (OHIP baseline – OHIP follow up) and a confidence interval was computed.  
This value was considered the Minimal Important Difference (MID) for OHIP. It was 
computed for OHIP-49, OHIP-14, and OHIP-5. MIDs were also computed for females 
versus males, less than 60 years old patients versus 60 and older patients, and patients with 
lower versus higher OHRQoL impairment at baseline (split at the OHIP49 score median at 
baseline). 
Results:  The MID for the 49-item OHIP was 4.5 points (95% confidence interval: -3.8 to 
11.3). The same values were -1 (95% CI: -1.0 to 2.0) and 0 (95% CI: 0.0 to 2.0) for OHIP-
14 and OHIP-5. We did not find a gender or age influence on OHIP-49, 14, and 5’ MID, 
but demonstrated an influence of the magnitude of baseline OHRQoL impairment on 
OHIP-5. 
Conclusion: The results in our study corroborate the findings in the previous research about 
the Minimal Important Difference of OHIP instruments. OHIP’s MID seems to be similar 
across settings. However, we also found an influence of the magnitude of the OHRQoL 
impairment, indicating that MID is not one value that can be applied across settings. Our 
OHIP’s MID values can be used as benchmarks to judge the clinical relevance of the 
changes in perceived oral health when measured with OHIP. 
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Confirming the Minimal Important Difference of 
the Oral Health Impact Profile 
Abstract 
Aim: This study aimed to confirm the Minimal Important Difference (MID) of Oral Health 
Impact Profile (OHIP) in dental patients. 
Materials and Methods: In this observational study a consecutive sample of 1896 adult 
patients completed the OHIP questionnaires twice, one questionnaire before the treatment 
was performed and a second at follow-up about 6 months after the initial visit. At both 
visits, scores for the 49-item, the 14-item, and the 5-item version were calculated. In 
addition, at follow-up, the patients (N=199) rated the overall change in their perceived oral 
health using a 7-point global scale (oral health worsened very much to improved very 
much). For the N=36 patients reporting a “minimal improvement”, the median of OHIP 
change scores (OHIP baseline – OHIP follow up) and a confidence interval was computed.  
This value was considered the Minimal Important Difference (MID) for OHIP. It was 
computed for OHIP-49, OHIP-14, and OHIP-5. MIDs were also computed for females 
versus males, less than 60 years old patients versus 60 and older patients, and patients with 
lower versus higher OHRQoL impairment at baseline (split at the OHIP49 score median at 
baseline). 
Results:  The MID for the 49-item OHIP was 4.5 points (95% confidence interval: -3.8 to 
11.3). The same values were -1 (95% CI: -1.0 to 2.0) and 0 (95% CI: 0.0 to 2.0) for OHIP-
14 and OHIP-5. We did not find a gender or age influence on OHIP-49, 14, and 5’ MID, 
but demonstrated an influence of the magnitude of baseline OHRQoL impairment on 
OHIP-5. 
Conclusion: The results in our study corroborate the findings in the previous research about 
the Minimal Important Difference of OHIP instruments. OHIP’s MID seems to be similar 
across settings. However, we also found an influence of the magnitude of the OHRQoL 
impairment, indicating that MID is not one value that can be applied across settings. Our 
OHIP’s MID values can be used as benchmarks to judge the clinical relevance of the 
changes in perceived oral health when measured with OHIP. 
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1. INTRODUCTION 
1.1. Oral health-related quality of life as an important outcome measure in 

dentistry 
Facial, oral and dental diseases have significant impact in patient’s oral health related 
quality of life. Such impairment can interfere with physical, mental, social and emotional 
well-being of the individual and could lead to more serious consequences1,2. One method 
of assessing the effectiveness of the dental treatment is based upon the subjective 
improvement of oral health reported by patients. Therefore, patient-reported outcome 
(PRO) measures are used extensively.  

1.2. Measurement criteria for OHRQoL and other patient-reported outcomes 
with special emphasis on interpretability using the concept minimal 
important difference of scores 

These PRO measures need to fulfill certain criteria, providing evidence that scores are 
trustworthy and informative, before being used. According to the Department of Public 
Health at the University of Oxford, there are eight criteria that should be considered in the 
selection of Patient Reported Outcome Measures (PROMs) including appropriateness, 
acceptability, feasibility, interpretability, precision, reliability, validity and 
responsiveness3. The interpretability of the scores in general and of change scores in PRO 
measures in particular can be achieved through the application of the concept of minimal 
important difference (MID). Similar is the concept of minimal clinically important 
difference (MCID). It was proposed by Jaeschke et al. in 1989 and can be defined as “the 
smallest difference in score in the domain of interest which patients perceive as beneficial 
and which would mandate, in the absence of troublesome side effects and excessive cost, 
a change in the patient's management”4. The Mandibular Function Impairment 
Questionnaire5 is a questionnaire intended to measure the degree of mandibular function 
impairment in patients with temporomandibular disorders. Similarly in one another study 
it was proposed that in patients who had painfully restricted temporomandibular joints the 
smallest detectable difference of maximal mouth opening varied from 9 to 6 mm6. The 
familiarity and ease of interpretability of such questionnaires make them being accepted in 
the clinical management of patient’s globally. The change in the scores in the 
questionnaires combined with the objective assessment of the clinician helps to determine 
if the particular treatment is helpful or not for the individual patient.  
Like most other PRO measures, OHRQoL instruments are rarely used in dental clinical 
practice. One reason could be the lack of knowledge on how to interpret change score of 
these instruments. In particular, what changes are meaningful? Application of the concept 
of MID as a benchmark will be beneficial in the dental patient care indicating the effect of 
the dental procedure performed. Change scores above the MID would indicate the 
OHRQoL has clinically relevantly improved for the patient and change scores below the 
MID would indicate that this particular intervention does not work for the patient and the 
treatment cannot be recommended as efficacious.  
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There are 2 approaches currently described to calculate MID – anchor based and 
distribution based methods. The anchor-based methods link the changes in PRO scores to 
an external validated patient-based or clinical criteria7. The distribution-based methods 
include determination of effect size, standardized response mean and standard error of 
measurement to calculate MID7. Ideally, the assessment of MID should be computed using 
both anchor based approaches and adequately supported by distribution based approaches7-
10.The results from these assessments should be combined with objective, physical oral 
health data assessed during the physical examination of the patient to obtain a 
comprehensive evaluation of the patient’s oral health status. 

1.3. The Oral Health Impact Profile 
One of the most widely used PRO measures is OHRQoL. It is a multidimensional construct 
that assesses patients’ perception of their oral health. It has wide-reaching applications in 
population-based and clinical research11. The most widely used OHRQoL measure is the 
Oral Health Impact Profile (OHIP) questionnaire. It was developed by Slade and Spencer 
in 199412. Traditionally the OHIP had 7 domains based on a hierarchy of social impact of 
oral disease and conceptually it was based on Locker's adaptation of the World Health 
Organization’s classification of impairments, disabilities and handicaps2 (Figure 1). 

 
 Figure 1 Locker’s 7 domain model of OHRQoL 
For OHIP, several language versions such as Arabic13, Croatian14, Dutch15, German16, 
Hungarian17, Japanese18, Slovenian19, or Swedish20 are available. Recently a more data-
based 4-dimensional oral health model has been suggested21-23.  OHIP’s dimensions are 
Oral Function, Orofacial Pain, Orofacial Appearance, and Psychosocial Impact (Figure 
2).  

Locker's model of characterisation of OHRQoL includes the following:

• Functional limitation
• Physical Pain
• Physical disability
• Psycho-logical Discomfort
• Psycho-logical disability
• Social disability
• Handicap
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 Figure 2 Four dimensional model of OHRQoL 
OHIP-4912 is a comprehensive, reliable and valid instrument for detailed measurement of 
the social impact of oral disorders and has been widely used in clinical research worldwide 
with its translated versions in many different languages. Over the years many abbreviated 
and short forms of the OHIP questionnaire have been developed. A shortened version with 
14 items (OHIP-14) was later developed by Slade in 1997 24. Another short form with 5 
items, OHIP-5, was developed by John et al in 2006. It consists of 5 items and was 
specifically developed for dental and non-dental settings where only ultrashort 
questionnaire can be applied25. Several versions of OHIP since then have been used in 
different patient populations of dentistry including prosthodontics26,27, TMD28,29 and 
periodontology30, or different settings including the general population20,31, private dental 
practice32, and secondary or tertiary treatment centers33,34. The questionnaire in this study 
utilizes four dimensions to measure how much impact Oral Function, Orofacial Pain, 
Orofacial Appearance, and Psychosocial Impact have in a person’s quality of life.  The 
questionnaire has the following response options for each question (0 = never; 1 =hardly 
ever, 2=occasionally, 3=fairly often, 4=very often). The scores from each question are then 
combined to generate overall summary scores reflecting the OHRQoL. Normative values 
are available to interpret OHRQoL impairment compared to the general population, e.g., 
in Germany35, Hungary17, or Sweden20. The change in the oral health over time for an 
individual is calculated by measuring the change in the summary scores between baseline 
and follow-up. Global transition question and domain specific transition questions were 
used to assess the longitudinal construct validity of the questionnaire36. The change in oral 
health status is assessed in the following 7 categories: very much improved, much 
improved, minimally improved, not changed, minimally worsened, much worsened and 
very much worsened. The median of the OHIP change scores for those subjects who 

Oral health related quality of life impairment now charactersied by 4 dimensions:

• Oral Function
• Orofacial Pain
• Orofacial Appearance
• Pyschosocial Impact
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reported minimal improvement in the global transition question was used to determine the 
MID for the OHIP37.  
 
 

1.4. Aim of the study 
In this study we will determine and confirm the Minimal important difference of the 3 
OHIP questionnaires: OHIP-49, OHIP-14 and OHIP-5 using anchor based approach. 
 
2. MATERIALS AND METHODS 

2.1. Study Design and Study population 
This is a prospective observational study that determines and confirms the Minimal 
Important Difference of the Oral Health Impact Profile in dental patients. 
The study participants were recruited from the Health Partners dental clinic in Twin Cities, 
USA between 2013-2015. A total of 1896 adults aged 22–97 years were included in the 
study, with the mean age being 58.1 years. There were 831 females and 551 males. These 
patients came to the dental clinic for their dental care and were considered eligible for the 
study if they were 18 years or older and could speak and comprehend English or Spanish. 
Written informed consent was obtained from all the study participants. The institutional 
review board in Health Partners approved the study.  

2.2. Assessment of Oral health related quality of life 
Each study participant was asked to fill a comprehensive questionnaire titled “Oral Health 
and General Health Questionnaire” in English or Spanish at the first visit and 6 months 
after the initial visit. The questionnaire had items derived from English-language OHIP-
49, OHIP-14 and OHIP-5. As mentioned above, for each question, the responses were 
made on a 5-point Likert scale with the options ranging from 1 " never", 2 "hardly ever", 
3 "occasionally", 4 "fairly often", and 5 "very often". The sum of responses of all items of 
each subject was generated. This score is the OHIP summary score. Higher OHIP summary 
scores indicated more impairment in subject’s OHRQoL. Then the follow-up OHIP 
summary scores were subtracted from the baseline OHIP summary scores (OHIP baseline 
summary score – OHIP follow-up summary score). The resultant score was called OHIP 
change score for each subject. Each subject had therefore 3 OHIP change scores: one each 
for OHIP-49, OHIP-14 and OHIP-5. The distribution of OHIP change scores is represented 
in the histograms below. (Figure 3, Figure 4, Figure 5) 

2.3. Assessment of global change in oral health 
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The follow-up questionnaire had 7 additional questions that assessed the subject’s change 
in oral health status and how important that change was since the first visit. These 
additional questions assessed the change on the subject’s perceived oral health using four 
broad dimensions including oral/dental pain, oral function, oral appearance and the 
psychosocial impact. The global change question was measured using 7-point Likert scale 
with responses ranging from 1 "Very much improved", 2 "Much improved", 3 "Minimally 
Improved", 4 "Not changed", 5 "Minimally worsened", 6 "Much worsened”, and 7 "Very 
much worsened". The degree of this change and its importance was measured using a 
response scale with values from 0 to 10, 0 being not important and 10 being extremely 
important.  

2.4. Calculation of the Minimal Important Difference 
The median of the OHIP change scores for those subjects who reported a minimal 
improvement in the change question was used to determine the MID for the OHIP. The 
following global change question was used in the calculation: “Compared to your oral 
health status when you filled in the first questionnaire, please rate your change in oral 
health”. A 95% confidence interval for the median was calculated to assess the precision 
for the MID.  

2.5. Age, gender, magnitude of OHRQoL impairment influence on the MID 
 To explore the influence of age, gender, and the magnitude of OHRQoL impairment on 
the MID, we performed stratified analyses. Age was categorized into less than 60 of age 
versus 60 and older. OHRQoL magnitude was characterized as “lower” versus “higher” 
impairment by dividing patients into two groups according to the median of OHIP change 
scores. The MID analyses were then performed in the two categories of age, gender, and 
magnitude of OHRQoL impairment. In a last step, the MID differences between the two 
categories for each of the three variables were tested using the Wilcoxon rank-sum test 
(also known as the Mann-Whitney test) and Pearson chi-squared test of the equality of the 
medians.  
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3. RESULTS 
3.1. Characteristics of the subjects 

The subjects were mostly female, and mainly between 40 and 60 years old (Table 1).  The 
primary language of the majority of patients was English (N=1691). When patients were 
asked to report their overall general health status, about 35.3% of the patients reported to 
be in “good” health, about 33.5 % reported to be in “fair” and “poor” health, and about 
31.2% reported to be in “very good” and “excellent” health.   
Regarding their physical oral health, the number of decayed teeth was small with a mean 
of 1.8 (2.3). A substantial number of teeth had fillings with a mean of 9.5 (5.6) teeth. Only 
a small proportion of patients had complete dentures and most patients had no (removable) 
dentures. 
Patients’ perceived oral health was overall satisfactory. When patients were asked to report  
their overall oral health status, about 35.5% of the patients reported to have “good” oral 
health, about 31.5% reported to have “fair” and “poor” oral health, and about 33.0% 
reported to have “very good” and “excellent” oral health.  When patients’ oral health-
related quality of life was assessed, OHIP scores were 33.5 (34.4) when the long OHIP was 
used. The same number was 8.4 (9.9) and 3.8 (3.8) when OHIP-14 and OHIP-5 scores were 
used, respectively. 
 
When all patients in the sample were compared with the patients for whom a follow-up 
was performed, sociodemographic, general health, and oral health characteristics were 
mostly similar except for the following. Slightly fewer females were included in the follow-
up component of the study (54% compared to 60 % for all patients). More Spanish speakers 
were included in the follow up (22% as compared to 11%). Patients overall oral health was 
slightly worse (26.9% of the patients reported to be in “very good” or “excellent” health 
compared to 33.0%. This situation was also expressed when patients’ oral health-related 
quality of life was assessed. OHIP scores were 46.2 (40.7) when the long OHIP was used. 
The same number was 11.7 (11.6) and 5.2 (4.6) when OHIP-14 and OHIP-5 scores were 
used, respectively. These numbers were higher than for patients in the sample in general. 
General health was also worse for patients participating in follow-ups (15.6% versus 31.2% 
for the same categories as overall oral health.) 
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Table 1  Subject characteristics for 1896 dental patients having baseline information and for 199 dental patients 
having baseline and follow-up information  

Sociodemographic 
characteristics 

All baseline subjects N 
% or mean+-SD 

Patients with follow-
up data 

 Mean (Std Dev) or N (%) Mean (Std Dev) or N (%) 
Age (years) 58.1 (15.7) 59.7 (13.4) 
Female 831 (60.1) 83 (54.3) 
   
Language    
English 1691 (89.2) 155 (77.9)  
Spanish 205 (10.8) 44 (22.1)  
General health status 
(1=poor,5=excellent) 

  
Poor 145 (8.4) 18 (10.1) 
Fair 432 (25.1) 63 (35.2)  
Good 608 (35.3) 70 (39.1) 
Very good 430 (25.0) 26 (14.5)  
Excellent 107 (6.2) 2 (1.1)  
   
Perceived oral health status 
(1=poor,5=excellent) 

  
Poor 139 (7.5) 16 (8.0) 
Fair 446 (24.0) 60 (29.8) 
Good 660 (35.5) 71 (35.3) 
Very good 484 (26.1) 47 (23.4) 
Excellent 129 (6.9)  7 (3.5) 
   
Status of the teeth present   
Decayed 1.8 (2.3) 1.7 (2.2) 
Missing 4.5 (5.1) 5.4 (5.6) 
Filled 9.5 (5.6) 10.9 (5.4) 
   
Denture status   
no denture 1,409 (81.7) 121 (69.9)  
RPD 280 (16.2) 46 (26.6)  
CD 35 (2.0) 6 (3.5)  
   
OHIP-49 summary score 33.5 (34.4) 46.2 (40.7)  
OHIP-14 summary score 8.4 (9.9)          11.7  (11.6)  
OHIP-5 summary score 3.8 (3.8)           5.2 (4.6)  
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The most prevalent items reported were food catching 1,580 (84.1), sensitive teeth 1,260 
(67.2), and worried by dental problems 1,226 (65.8) respectively (Table 2). The least 
prevalent items were unable to function 163 (8.7), and difficulty doing usual jobs 232 
(12.3).  Typically, items had a prevalence of most prevalent: 1,580 (84.1) to least prevalent 
163 (8.7). 
Table 2 Oral health-related quality of life impairment of 1896 patients described as item prevalence 

Any impact N (%) 
Difficulty chewing # 1,180 (62.4) 
Trouble pronouncing words * 437 (23.3) 
Noticed tooth that does not look right 896 (48.2) 
Appearance affected 864 (46.2) 
Breath stale 897 (47.7) 
Taste worse * 426 (22.7) 
Food catching 1,580 (84.1) 
Digestion worse 441 (23.5) 
Dentures not fitting  262 (72.2) 
Painful aching * # 883 (47.2) 
Sore jaw 699 (37.3) 
Headaches 573 (30.7) 
Sensitive teeth 1,260 (67.2) 
Toothache 958 (51.2) 
Painful gums 885 (47.3) 
Uncomfortable to eat* 1,211 (64.1) 
Sore spots 923 (49.5) 
Discomfort (dentures) 244 (68.2) 
Worried 1,226 (65.8) 
Self-conscious * 1,002 (53.5) 
Miserable 768 (41.2) 
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Any impact N (%) 
Felt uncomfortable about appearance # 978 (52.2) 
Felt tense * 742 (39.6) 
Speech unclear 405 (21.6) 
Others misunderstood 409 (21.9) 
Less flavor in food # 466 (24.9) 
Unable to brush teeth 608 (32.3) 
Avoid eating  1,020 (53.9) 
Unsatisfactory diet * 600 (31.8) 
Unable to eat (dentures) 206 (57.4) 
Avoid smiling 780 (41.7) 
Interrupted meals * 621 (32.9) 
Sleep interrupted 538 (28.5) 
Felt upset 791 (42.3) 
Difficulty relaxing * 635 (33.9) 
Depressed 542 (29.0) 
Concentration being affected 515 (27.5) 
Been embarrassed * 787 (42.0) 
Avoided going out 369 (19.7) 
Less tolerant to partner/family 325 (17.3) 
Trouble getting along with people 266 (14.1) 
Irritable with others * 332 (17.6) 
Difficulty doing usual jobs * # 232 (12.3) 
General health worsened 464 (24.7) 
Suffered financial loss 459 (24.5) 
Unable to enjoy people’s company 374 (19.9) 
Life unsatisfying * 503 (26.7) 
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Any impact N (%) 
Unable to function * 163 (8.7) 
Unable to work 251 (13.4) 

* OHIP-14 items, # OHIP-5 items 
3.2. OHIP change scores 

3.2.1. OHIP-49 change scores 
Patients presented with a wide range of changes in OHIP-49 scores (Figure 3).  The 
maximum improvement was 127 OHIP units. The maximum deterioration was -130 OHIP 
units. Half of all patients had change scores between a deterioration of -3 and an 
improvement 17 OHIP-49 scores. The median change was an improvement of 4 points and 
the mean change score was larger with an improvement of 9 points. 
 

 
  Figure 3 OHIP-49 change scores in N=36 dental patients who reported a “minimal improvement” 
 

3.2.2. OHIP-14 change scores 
Patients presented with a wide range of changes in OHIP-14 scores (Figure 4).  The 
maximum improvement was 37 OHIP units. The maximum deterioration was -39 OHIP 
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units. Half of all patients had change scores between a deterioration of -1 and an 
improvement 5 OHIP-14 scores. The median change was unchanged with 0 points and the 
mean change score was larger with an improvement of 2 points. 

 
Figure 4 OHIP-14 change scores in N=36 dental patients who reported a “minimal improvement” 

3.2.3. OHIP-5 change scores  
Patients presented with a wide range of changes in OHIP-5 scores (Figure 5). The 
maximum improvement was 16 OHIP units. The maximum deterioration was -14 OHIP 
units. Half of all patients had change scores between a deterioration of -1 and an 
improvement 3 OHIP-5 scores. The median change was an improvement of 1 points and 
the mean change score was larger with an improvement of 1 point. 
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 Figure 5 OHIP-5 change scores in N=36 dental patients who reported a “minimal improvement” 
 

3.3. Global change of perceived oral health 
About 40% of the patients reported no change (Table 3). About a quarter of the patients 
reported much improvement in oral health. Only a small number of patients (N=37) 
experienced a minimal improvement. These patients represented 19% of all patients with 
follow-up. 
Table 3 Magnitude and frequency of perceived global oral health change 

Response category Number of patients (%) 
Very much improved                             17 (8.8) 
Much improved 50 (25.9) 
Minimally Improved 37 (19.2) 
Not changed 78 (40.4) 
Minimally worsened                             10 (5.2) 
Much worsened                             1 (0.5) 
Very Much worsened                             -  
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3.4. Minimal important difference 
3.4.1. OHIP-49 scores 

Patients who reported a minimal improvement in their oral health, had a median OHIP-49 
score of 4.5 OHIP points (Table 4). This number was considered the MID. In contrast, 
patients who reported a minimal deterioration of their oral health, had a median OHIP-49 
score of 8 points.  
Table 4 OHIP-49 median change scores including their 95% confidence intervals for global transition judgment 

Response category N OHIP-49 median 
(95% confidence 

interval) 
Very much improved 17      13 (0.0 to 60.9) 
Much improved 50        6 (1.5 to 18.5) 
Minimally Improved 36     4.5 (-3.8 to 11.3) 
Not changed 75        1 (0.0 to 4.5) 
Minimally worsened 10 8 (-3.7 to 26.1) 
Much worsened 1       -31* 
Very much worsened -  - 

*No confidence interval calculated 
 
Age influence 
While younger patients (less than 60 years old) had an MID of 5 points, older individuals 
had MID of 4.5 points (Table 5). The difference in MID was small with 0.5 points. It was 
not statistically significant neither using the Wilcoxon Rank Sum test (P=0.73) nor using 
the median test (P=0.82). 
 
 
 
 
 
 
 
 
 
 



 

15  

 
Table 5 OHIP-49 median change scores including their 95% confidence intervals for patients younger than 60 years old 
and for patients at least 60 years old 

Response category Less than 60 years old  More than 60 years old 
 N OHIP-49 median 

(95% confidence 
interval) 

 N OHIP-49 
median (95% 

confidence 
interval) 

Very much improved 1     61*  5 33 (-12.0 to 80.0) 
Much improved 21 19 (4.7 to 39.6)  12 2 (-1.9 to 17.6) 
Minimally Improved 15 5 (-2.6 to 20.6)  18 4.5 (-8.8 to 13.0) 
Not changed 26 2.5 (0.0 to 9.5)  37 0 (-0.9 to 5.0) 
Minimally worsened 6 7 (-6.8 to 28.1)  4 9 (0.0 to 30.0) 
Much worsened -  -  1 -31*  
Very much worsened -  -  -  - 

*No confidence interval calculated 
Gender influence 
While male subjects had an MID of 4.5 points, female subjects had MID of 9 points (Table 
6). The difference in MID was large (i.e., similar in magnitude to MID) with 4.5 points. It 
was not statistically significant neither using the Wilcoxon Rank Sum test (P=0.29) nor 
using the median test (P=0.54). 
Table 6 OHIP-49 median change scores including their 95% confidence intervals for male and female subjects  

Response category Male subjects  Female subjects 
 N OHIP-49 median 

(95% confidence 
interval) 

 N OHIP-49 median 
(95% confidence 

interval) 
Very much improved 3 61 (2.0 to 80.0)  3 33 (-12.0 to 48.0) 
Much improved 16 3.5 (-7.0 to 29.6)  17 18 (2.1 to 36.9) 
Minimally Improved 14 4.5 (-10.5 to 9.2)  19 9 (-5.3 to 25.1) 
Not changed 26 3.5 (-1.1 to 8.1)  35 0 (-0.8 to 4.6) 
Minimally worsened 5 1 (-1.0 to 29.0)  5 15 (-7.0 to 30.0) 
Much worsened -  -  1   -31*  
Very much worsened -  -  -  - 

*No confidence interval calculated 
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OHRQoL level influence 
While patients who reported lower OHRQoL score had an MID of -1 point, patients who 
reported higher OHRQoL score had MID of 10 points (Table 7). The difference in MID 
was large with 11 points. It was not statistically significant neither using the Wilcoxon 
Rank Sum test (P=0.16) nor using the median test (P=0.15). 
Table 7 OHIP-49 median change scores including their 95% confidence intervals for low and high OHRQoL level 
scores 

Response category  Lower OHRQoL score  Higher OHRQoL Score 
 N OHIP-49 median 

(95% confidence 
interval) 

 N OHIP-49 median 
(95% confidence 

interval) 
Very much improved 8 1 (-8.0 to 11.7)  9  61 (34.2 to 84.9) 
Much improved 13 1 (-5.4 to 2.6)  37    18 (7.1 to 27.7) 
Minimally Improved 11 -1 (-5.3 to 5.0)  25 10 (-10.0 to 21.2) 
Not changed 33 0 (-2.0 to 1.7)  42   4.5 (0.0 to 12.6) 
Minimally worsened 1       1*  9 15 (-4.7 to 28.3) 
Much worsened 1    -31*   -  - 
Very much worsened -           -  -  - 

*No confidence interval calculated 
3.4.2. OHIP-14 scores 

Patients who reported a minimal improvement in their oral health, had a median OHIP-14 
score of -1 OHIP point (Table 8). This number was considered the MID. In contrast, 
patients who reported a minimal deterioration of their oral health, had a median OHIP-14 
score of 1 point.  
Table 8 OHIP-14 median change scores including their 95% confidence intervals for global transition judgment 

Response category N OHIP-14 median (95% 
confidence interval) 

Very much improved 17 5 (0.0 to 16.0) 
Much improved 50 1 (0.0 to 5.0) 
Minimally Improved 36             -1 (-1.0 to 2.0) 
Not changed 75 0 (0.0 to 1.0) 
Minimally worsened 10 1 (0.0 to 6.0) 
Much worsened 1               -8* 
Very much worsened -  - 

*No confidence interval calculated 
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Age influence 
While younger patients (less than 60 years old) had an MID of 0 points, older individuals 
had MID of -1 points (Table 9). The difference in MID was small with 1 point. It was not 
statistically significant neither using the Wilcoxon Rank Sum test (P=0.32) nor using the 
median test (P=0.39). 
Table 9 OHIP-14 median change scores including their 95% confidence intervals for patients younger than 60 years old 
and for patients at least 60 years old 

Response category Less than 60 years old  More than 60 years old 
 N OHIP-14 median 

(95% confidence 
interval) 

 N OHIP-14 median 
(95% confidence 

interval) 
Very much improved 1     15*  5 12 (-5.0 to 24.0) 
Much improved 21 4 (0.5 to 10.5)  12 0 (-2.8 to 6.8) 
Minimally Improved 15 0 (-1.0 to 4.0)  18 -1 (-2.0 to 1.4) 
Not changed 26 0.5 (0.0 to 2.0)  37 0 (0.0 to 2.9) 
Minimally worsened 6 1 (-2.7 to 11.0)  4 3 (0.0 to 6.0) 
Much worsened -  -  1     -8*  
Very much worsened -  -  - - 

*No confidence interval calculated 
Gender influence 
While male subjects had an MID of -1 points, female subjects had MID of 0 points (Table 
10). The difference in MID was small with 1 point. It was not statistically significant 
neither using the Wilcoxon Rank Sum test (P=0.25) nor using the median test (P=0.84). 
Table 10 OHIP-14 median change scores including their 95% confidence intervals for male and female subjects  

Response category Male subjects  Female subjects 
 N OHIP-14 median 

(95% confidence 
interval) 

 N OHIP-14 median 
(95% confidence 

interval) 
Very much improved 3 15 (0.0 to 24.0)  3 12 (-5.0 to 16.0) 
Much improved 16 0 (-3.5 to 8.4)  17 5 (0.0 to 10.0) 
Minimally Improved 14 -1 (-2.3 to 2.0)  19 0 (-1.3 to 5.9) 
Not changed 26 0.5 (0.0 to 2.0)  35 0 (0.0 to 1.8) 
Minimally worsened 5 1 (0.0 to 12.0)  5 1 (-3.0 to 6.0) 
Much worsened -  -  1    -8* 
Very much worsened -  -  -  - 
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*No confidence interval calculated 
OHRQoL level influence 
While patients who reported lower OHRQoL score had an MID of -1 point, patients who 
reported higher OHRQoL score had MID of 0 points (Table 11). The difference in MID 
was small with 1 point. It was not statistically significant neither using the Wilcoxon 
Rank Sum test (P=0.28) nor using the median test (P=0.61). 
Table 11 OHIP-14 median change scores including their 95% confidence intervals for low and high OHRQoL level 
scores 

Response category Lower OHRQoL score  Higher OHRQoL Score 
 N OHIP-14 median 

(95% confidence 
interval) 

 N OHIP-14 median 
(95% confidence 

interval) 
Very much improved 8  0 (-1.6 to 3.0)  9    16 (12.2 to 24.9) 
Much improved 13     0 (-2.0 to 0.6)  37 5 (0.1 to 7.9) 
Minimally Improved 11 -1 (-2.3 to 0.0)  25 0 (-1.9 to 4.0) 
Not changed 33 0 (-0.7 to 0.0)  42     2 (0.1 to 3.0) 
Minimally worsened 1     0*  9     1 (0.0 to 6.0) 
Much worsened 1    -8*   -  - 
Very much worsened -           -  -  - 

*No confidence interval calculated 
3.4.3. OHIP-5 scores  

Patients who reported a minimal improvement in their oral health, had a median OHIP-5 
score of 0 OHIP point (Table 12). This number was considered the MID. In contrast, 
patients who reported a minimal deterioration of their oral health, had a median OHIP-5 
score of 1 point.  
Table 12 OHIP-5 median change scores including their 95% confidence intervals for global transition judgment 

Response category N OHIP-5 median (95% 
confidence interval) 

Very much improved 17 2 (0.0 to 6.0) 
Much improved 50 1 (0.5 to 2.5) 
Minimally Improved 36 0 (0.0 to 2.0) 
Not changed 75 0 (0.0 to 1.0) 
Minimally worsened 10 1 (-2.4 to 3.7) 
Much worsened 1             -5* 
Very much worsened -  - 

*No confidence interval calculated 
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Age influence 
While younger patients (less than 60 years old) had an MID of 1 point, older individuals 
had MID of 0 points (Table 13). The difference in MID was small with 1 point. It was not 
statistically significant neither using the Wilcoxon Rank Sum test (P=0.33) nor using the 
median test (P=0.63). 
Table 13 OHIP-5 median change scores including their 95% confidence intervals for patients younger than 60 years 
old and for patients at least 60 years old 

Response category Less than 60 years old  More than 60 years old 
 N OHIP-5 median 

(95% confidence 
interval) 

 N OHIP-5 median 
(95% confidence 

interval) 
Very much improved 1       5*  5 2 (-1.0 to 7.0) 
Much improved 21 2 (1.0 to 4.0)  12 0.5 (-1.0 to 3.7) 
Minimally Improved 15 1 (0.0 to 3.6)  18 0 (-0.7 to 2.0) 
Not changed 26 1 (-0.5 to 2.0)  37 0 (0.0 to 1.0) 
Minimally worsened 6 -1 (-3.0 to 4.0)  4 2 (0.0 to 3.0) 
Much worsened -  -  1     -5*  
Very much worsened - -  -  - 

*No confidence interval calculated 
Gender influence 
While male subjects had an MID of 0 points, female subjects had MID of 1 point (Table 
14). The difference in MID was small with 1 point. It was not statistically significant 
neither using the Wilcoxon Rank Sum test (P=0.55) nor using the median test (P=0.54). 
Table 14 OHIP-5 median change scores including their 95% confidence intervals for male and female subjects  

Response category Male subjects  Female subjects 
 N OHIP-5 median 

(95% confidence 
interval) 

 N OHIP-5 median 
(95% confidence 

interval) 
Very much improved 3 5 (0.0 to 7.0)  3 2 (-1.0 to 4.0) 
Much improved 16 1 (-0.5 to 2.5)  17 3 (1.0 to 4.0) 
Minimally Improved 14 0 (0.0 to 2.0)  19 1 (-0.3 to 2.6) 
Not changed 26 0.5 (0.0 to 1.5)  35 0 (-0.8 to 1.0) 
Minimally worsened 5 3 (-3.0 to 4.0)  5 -1 (-3.0 to 2.0) 
Much worsened -  -  1     -5* 
Very much worsened -  -  -  - 

*No confidence interval calculated 
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OHRQoL level influence 
While patients who reported lower OHRQoL score had an MID of 0 point, patients who 
reported higher OHRQoL score had MID of 2 points (Table 15). The difference in MID 
was small with 2 points. It was statistically significant using both the Wilcoxon Rank Sum 
test (P=0.02) and using the median test (P=0.01). 
Table 15 OHIP-5 median change scores including their 95% confidence intervals for low and high OHRQoL level 
scores 

Response category Lower OHRQoL score  Higher OHRQoL Score 
 N OHIP-5 median 

(95% confidence 
interval) 

 N OHIP-5 median 
(95% confidence 

interval) 
Very much improved 8 0 (-1.3 to 1.7)  9 6 (2.2 to 11.9) 
Much improved 13 -1 (-1.0 to 0.0)  37 2 (1.0 to 4.0) 
Minimally Improved 11 0 (-1.3 to 0.0)  25 2 (0.0 to 3.8) 
Not changed 33 0 (0.0 to 1.0)  42      1 (0.0 to 2.0) 
Minimally worsened 1      0*   9 2 (-2.8 to 3.9) 
Much worsened 1     -5*  -  - 
Very much worsened -           -  - - 

*No confidence interval calculated 
4. DISCUSSION 

4.1. Main finding 
It is essential for dental clinicians to know the clinical relevance and significance of a 
particular dental intervention on the patient and how it affects their oral health-related 
quality of life. MID values in our study establish benchmarks for the clinically relevant 
changes in patient’s dental status after performing treatment. The median scores of OHIP-
49, OHIP-14 and OHIP-5 were subcategorized based on gender, age and OHRQoL 
impairment. Females, subjects aged less than 60 years old and with high OHRQoL scores 
“experienced more change as important” after the dental treatment.  

4.2. Comparison with the literature 
The concept of MID has been used extensively in medicine to assess the statistical and 
clinical significance of several health questionnaires 38-57 . Unfortunately MID is not widely 
used in dentistry except for a few studies in prosthodontic and periodontic patient 
populations37,58-60. The study by John et al  (N=224 patients) revealed the MID for N=47 
patients seeking prosthodontic treatment to be of 6 OHIP points for OHIP-49.In the same 
study, a value of 2 points was derived for OHIP-1461. This study provided an important 
benchmark to assess individual and group treatment effects in prosthodontics and wider 
application to assess clinically relevant changes in patient’s oral health37. In another study 
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by Locker et al (N=230 patients) that assessed the responsiveness of the oral health impact 
profile OHIP-14 to change when used to evaluate a dental care program for the elderly, the 
MID for N=116 patients was found to be 5 scale points59. Allen et al (N=51) determined 
the MID for 44 partially dentate patients undergoing treatment that included the provision 
of removable partial dentures to be in between 7 to 10 points for the Oral Health Impact 
Profile-2060.  
However most of the times the practicing dental clinician finds it difficult and challenging 
to interpret these change OHIP scores and what these values mean. Reissmann et al 
suggested that a numerical frequency of 15.2 (CI: 14.8 - 15.7) impacts per month 
corresponded to one OHIP point. This translates to approximately one impact every other 
day in the past month62. In case of 4.5 OHIP points as found in our study, this would 
translate into 68.4 impacts. 
 
 

4.3. Comparison with other patient populations using OHRQoL 
We can compare OHRQoL impairment directly to the two studies which presented MIDs 
for OHIP-49 and OHIP-14.  
Our patients’ OHIP-49 score was 46.2. This is higher than John et al.’s OHIP-49 score of 
31.4/31.8 (for two baseline measurements.) Their score is very similar to OHRQoL 
impairment in our entire sample (33.5 OHIP-49 points.)  
Our OHIP-14 score of 11.7 was lower than Locker et al.’s mean of 15.8, but our baseline 
mean score is similar to Locker’s posttreatment score of 11.5.  
With the study by Allen et al., a comparison is difficult to make because we did not 
compute a MID for the 19-item OHIP. 
In general, our patients’ OHRQoL seems not too different compared to international studies 
were OHIP was used in patient populations. Using OHIP-49 median scores, German 
patients receiving fixed prosthodontics, removable dentures, or complete dentures had 
pretreatment scores of 30, 38, and 29 points63.  Other prosthodontic patients had a score of 
31.1 points or 32.9 points64. Patients in the UK with periodontitis had a mean of 48.6 and 
36.8 was observed for patients who were periodically healthy30. 
Dutch TMD patients had OHIP mean values of 44.134 whereas German TMD patients 
means between 32.8 to 53.7 points65. Patients with difference orofacial conditions here in 
Minnesota had higher values between 55.5 and 69.8 points66. 

4.4. Methodological approaches to calculating the MID 
MID can be calculated using anchor based and distribution based approaches 7-10. So far 
there is no one recommended best method that has been proposed to calculate MID in the 
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literature. The values of MID are determined using combination of methods. Since it is 
known that not one value of MID can be universally applied to all patient groups and 
clinical studies, it makes sense to use combination of methods to calculate MID across 
different clinical settings7. In an article published by Masood et al they suggested that while 
using a global rating scale1, the total number of patients in the sample and number of 
patients in each category of the Likert scale is also very important1. In the John study, this 
number was 224, in the Locker study it was 230, and in the Allen study it was 51. In the 
present study, we had 1896 patients which is so far the largest number. Even larger numbers 
of participants in each of these groups lead to greater precision when calculating the MID1, 
there is still considerable uncertainty around the MID estimates as indicated by the 
confidence interval. The width or our confidence interval for OHIP was (95% CI: -3.8 to 
11.3) for OHIP-49, (95% CI: -1.0 to 2.0) and (95% CI: 0.0 to 2.0) for OHIP-14 and OHIP-
5 respectively. The figures can only be compared with the John study (95% CI: 2 to 9) 
because the other two MID studies did not provide confidence intervals.  

4.5. Strengths and Limitations 
Our study was a convenience sample of patients. While we did not attempt to recruit a 
probability sample of subjects from the underlying patient population, we attempted to 
include a large number of consecutive patients who would approximate a probability 
sample well. Our intent was to capture the entire spectrum of perceived oral health and 
therefore we limited the number of patients who came to the dentist for recall or follow-up 
appointments because these patients usually have no or low OHRQoL impairment. When 
we recruited patients consecutive patients in the HealthPartners Clinics were targeted but 
often feasibility of patient recruitment impeded recruitment of consecutive series of 
patients. Of course, not all patients wanted to be included in our study and not all patients 
who started in the study could be recruited for follow-up. While the bias of this selection 
is not known, the sociodemographic, clinical and perceived oral health characteristics in 
general and the level of OHRQoL in particular are not too different from other patient 
populations. Our estimates of the MID would be biased of the interpretations of change 
scores, i.e., what is large or small, of the patients included in this study would be different 
compared to all patients who were eligible. While we acknowledge that our patients’ 
baseline level of OHRQoL or their change of OHIP scores could differ compared to other 
populations, we think the interpretation what change is relevant or not is unlikely to be 
different. Therefore, we believe our MID estimates are credible based on conceptual 
reasons but, of course, sample variability applies to them as indicated by confidence 
interval accompanying the MID point estimates.      

4.6. Clinical application 
Patients perceive both the positive and negative effects of any dental interventions as they 
are the ones undergoing and enduring the procedure. Thus the effects of any dental 
treatment needs to be evaluated from the patient’s perspective. With the ease of availability 
and interpretation of the long and abbreviated versions of the OHIP instruments, MID can 
be utilized to interpret the potential beneficial effects of a dental intervention in general. 
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With the MID values already been calculated and established, it would be easier to judge 
if the treatment is efficacious or not. A particular treatment that benefits the patient will 
have the effect on OHRQoL greater than the MID value. Similarly if the treatment does 
not provide any substantial benefit, the effect on OHRQoL will be less than the MID value. 
In the clinical scenario the use of MID can be threefold. Firstly the clinician will only 
perform the treatments that are proposed to be efficacious. Secondly the insurance 
companies will only pay for the procedures and treatments that are efficacious and not just 
for any random procedure that is being performed. Lastly patients want treatments that 
enhance their oral health and oral health related quality of life and not mere hit and trial of 
dental procedures hoping one or the other treatment would work for them. In research 
settings, MID can be used by researchers to design treatments that exceed the MID; so that 
the patients could benefit from the treatment. 

 
4.7. Conclusion 

In clinical settings, MID can be used by the patients and the dentist to discuss which 
procedure will benefit the patient most when multiple different treatment modalities are 
available, comparing the patient characteristics with the already mentioned benchmark 
values of the MID. In research settings, the concept of MID should be applied to determine 
whether treatments have meaningful effects on the patients – an information that cannot be 
assessed by statistical significance. PRO measures and MID together can be used to 
determine the clinical significance of treatments. 
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