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Abstract

Purpose—The Oral Health Impact Profile (OHIP) is currently the most widely used oral health-

related quality of life (OHRQoL) instrument. The study validated the English-language 5-item 

OHIP by investigating its psychometric properties of dimensionality, reliability, and validity in the 

adult general population.

Methods—In 405 subjects (mean age 45+15.7 years, 63% female) from the 2014 Minnesota 

State Fair, dimensionality was investigated by confirmatory factor analysis. Construct validity was 

assessed by using a structural equation model correlating OHRQoL and self-reported global oral 

health status. Reliability was calculated using Cronbach’s alpha for OHIP5 total scores.

Results—In the confirmatory factor analysis, the unidimensional model fit OHIP5 well as 

indicated by fit indices (RMSEA: 0.07, SRMR: 0.03, comparative fit indices: >0.95.) In the 

structural equation model, self–reported global oral health status correlated with 0.46 with the 

latent OHRQoL factor, indicating sufficient construct validity. Cronbach’s alpha, a measure of 

score reliability, was “satisfactory” with 0.75.

Conclusion—We validated the English-language version of OHIP5 in the adult general 

population. Ultrashort instruments such as the 5-item OHIP provide a conceptually appealing and 

technically feasible opportunity to measure the impact of oral disorders and dental interventions in 

settings such as general dental practice where the burden to collect and interpret OHRQoL 

information needs to be minimized.
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1. Introduction

Oral health-related quality of life (OHRQoL) is an internationally widely used [1–3] and 

psychometrically sound [4–6] concept to assess how patients are affected by oral disorders 

and how they experience the effect of oral interventions. The Oral Health Impact Profile, 

OHIP is the most widely used OHRQoL instrument. Starting with 49 questions[7], soon an 

abbreviated version with 14 items was developed[8]. Realizing that some settings, e.g., 

national health surveys and dental practice, may need even shorter instruments, a 5-item 

version was created as the shortest OHIP[9]. While OHIP5 reduces the number of items to 

10% of those of the original instrument, it intends to capture 90% of the instrument’s 

summary score information [9], making it an attractive tool for efficient OHRQoL 

measurement.

While OHIP5 was used in international patients and general population subjects, e.g., in 

Japanese prosthodontic patients[2], Dutch TMD patients[10] or Swedish general population 

subjects[11], this instrument has not been thoroughly investigated in an English-speaking 

population. However, it is known that the psychometric properties, e.g., the validity and the 

reliability, of the scores depend on the population where the instrument is being used. 

Therefore, an investigation of these psychometric properties in the general population is 

necessary before a broader use of OHIP5 in English-speaking subjects can be recommended.

Therefore, the aim of the study was to validate the English-language OHIP5 scores in the 

adult general population by investigating their dimensionality, reliability, and validity.

2. Method of Research

2.1. Study design and subjects

This report stems from a larger study conducted to explore oral health related quality of life, 

oral health literacy, and acceptance of treatment care by dental therapists in relationship to 

clinical oral health markers. Data was collected from 405 adult attendees of the 2014 

Minnesota State Fair. The University of Minnesota launched a dedicated research facility, 

called the “Driven to Discover” (D2D) building, on the State Fair ground in 2014. Our study 

was conducted on 6 days of the 12-day fair. Participants entered the research facility as they 

would any other state fair building, and self-selected to participate in any of several available 

studies. The purpose of the research was provided to interested participants verbally, 

consented to participate orally, and were given a written information sheet reiterating the 

study purpose along with researcher and Institutional Review Board contact information. 

Those eligible for the study were adults aged 18 and older who spoke English well enough 

to correctly read a sample paragraph aloud and were not physically or mentally impaired. 

The annual Minnesota State Fair is among the largest state fairs in the United States with 

over 1,824,000 attendees in 2014. Given the number of attendees relative to the size of the 
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state (approximately 5,300,000 in 2010), it is likely that 20% or more of Minnesota residents 

attend the fair. Based on the MN State Fair Demographic Outline & Visitor Profile 

information, 48.7% of the attendees were female, 37.7% were college graduates, and most of 

the attendees were between 45 to 54 years old. Also, of the attendees participating in D2D 

studies 84.4% were White, 7.09% were Black, 2.7% were Asian, less than 1 % were 

American Indian/Alaskan Native or Hawaiian/Pacific Islander, and 4.1% reported their race 

as “other”.[12]

The University of Minnesota Institutional Review Board approved the study.

2.2. Oral health-related quality of life assessment

The OHIP49 contains 49 questions that were designed to capture seven conceptually 

formulated dimensions which are Functional Limitation, Physical Pain, Psychological 
Discomfort, Physical Disability, Psychological Disability, Social Disability and Handicap 
based on Locker’s theoretical model of oral health[13]. These dimensions were later revised 

in the Dimensions of OHRQoL Project[14]. Here, Oral Function, Orofacial Pain, Orofacial 
Appearance and Psychosocial Impact were identified as four correlated aspects of patient-

perceived OHRQoL by exploratory[15] and confirmatory factor analyses[16]. Several 

studies have demonstrated that this instrument has good psychometric properties in clinical 

as well as population-based studies[17–19] with a “reasonable degree of cross-cultural 

consistency”[20]. Later, OHIP5 was developed as an ultra- short version of the OHIP. The 

instrument was created with the aim to contain about 90% of the information of the long 

OHIP summary score [9]. The instrument has excellent content validity because it has at 

least one indicator for each OHRQoL dimension and therefore it captures the concept well 

with a minimum burden.[15,16]

OHIP5 instrument: For each OHIP question, subjects were asked how frequently they had 

experienced the problem in the last month. Responses were made on a scale 0-never, 1-

hardly ever, 2-occasionally, 3-fairly often, and 4-very often. The OHIP5 questions were 

presented in the state fair survey as follows:

1. Have you had difficulty chewing any foods because of problems with your teeth, 

mouth, dentures or jaw?

2. Have you had painful aching in your mouth?

3. Have you felt uncomfortable about the appearance of your teeth, mouth dentures or 

jaws?

4. Have you felt that there has been less flavor in your food because of problems with 

your teeth, mouth, dentures or jaws?

5. Have you had difficulty doing your usual jobs because of problems with your teeth, 

mouth, dentures or jaws?

2.3. Data Analysis

2.3.1. Dimensionality—The four dimensions of patient-perceived OHRQoL identified by 

the Dimensions of OHRQoL Project (e.g., Oral Function, Orofacial Pain, Orofacial 
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Appearance and Psychosocial Impact) could serve as a framework to understand and 

measure the impact of oral conditions and the effect of dental interventions. However, 

because of substantial correlations between these factors and the small number of indicators 

for some dimensions, one OHIP summary score can also sufficiently characterize OHRQoL. 

Based on these findings, we expect that OHIP5 scores should be unidimensional.

In the unidimensional model, all OHIP items are substantially correlated and “load” on a 

common (general) factor, representing OHRQoL (Figure 1). To evaluate model fit, we used a 

set of indices and included the log-likelihood chi-square test, the standardized root mean 

square residual (SRMR), the root mean square error of approximation (RMSEA), the 

comparative fit index (CFI) and the Tucker–Lewis index (TLI). Commonly applied 

guidelines for adequate model fit suggest the following values [21]: SRMR: ≤0.08; RMSEA: 

≤0.06; and CFI, TLI: ≥0.95. Responses to the OHIP occur on a 5-point Likert scale and are 

positively skewed in the data. Thus, the model was estimated using diagonally weighted 

least squares (DWLS[22]) estimation. This estimation procedure minimizes the squared 

distance between the observed polychoric correlations and the estimated correlations, 

weighted by the inverse variances and covariances of the estimated polychoric correlations. 

As commonly done in CFA, the latent factor was constrained to have a mean of 0 and a 

variance of 1 for model identification purposes.

2.3.2. Validity—We investigated different aspects of validity. To determine convergent 

validity, i.e., OHIP5 scores as a measure of OHRQoL should correlate substantially with a 

similar measure, in our case, a global self-assessment of subject’s oral health. Using a 

structural equation model (SEM), we determined the correlation between the latent variable 

OHRQoL measured by the OHIP5 items and the self-reported global oral health status 

assessed with a five-grade scale (‘poor’, ‘fair’, ‘good’, ‘very good’ and ‘excellent’). 

Furthermore, we assessed known-groups validity through examining the association between 

OHIP5 summary scores and groups of patients known to differ in their OHRQoL. Based on 

clinical expertise and previous studies,[23–25] patients with dentures are expected to have a 

lower OHRQoL than patients without dentures. Related to denture status is the number of 

teeth which was also shown to be related to OHRQoL.[26] Subjects with fewer teeth are 

expected to have lower OHRQoL than subjects with more teeth. According to a systematic 

review by Gotfredsen et al[27], a dentition consisting of 20 teeth would assure an acceptable 

level of oral function. Therefore, to assess known-groups validity, we categorized the 

number of teeth into two groups: equal or more than 20 teeth compared to less than 20 teeth. 

In addition, we also expected that patients with higher treatment urgency would have poorer 

OHRQoL, coinciding with higher OHIP scores. Treatment urgency was categorized using 

the State and Territorial Dental Directors Adult Basic Screening Survey definitions of “no 

obvious problem”, “early care” and “urgent care”. On the other hand, we did not expect a 

difference between “early (a preventive) treatment need” and “no obvious problem” because 

we hypothesized that this differentiation would not matter to patients in term of their 

perceived oral health. We computed the correlation between OHIP5 summary scores with 

patients’ global assessment of their oral health using a Spearman rank correlation 

coefficient. Furthermore, we calculated Cohen’s d, a standardized effect size for the degree 
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of difference between groups, and its 95 % confidence interval (CI) for known-groups 

validity assessment.

2.3.3. Reliability—We determined internal consistency using Cronbach’s alpha[28] and 

item-rest correlations.

2.4. Missing data and statistical software

We considered four out of the five items as sufficient to characterize a subject’s OHRQoL 

level. Therefore, two subjects were excluded from the analysis because the number of 

missing OHIP items precluded the calculation of an informative summary score. If one item 

was missing, we imputed it using median imputation. For OHIP5 item no.2 (Painful aching), 

2 subjects; item no. 3 (Uncomfortable about appearance), 3 subjects; item no. 4 (Less flavor 

in your food), 2 subjects; item no. 5 (Difficulty doing your usual jobs), 17 subjects were 

missing. Overall, 24 subjects were missing OHIP5 items information.

Except for the latent variable analyses, all computations were performed using the statistical 

software package STATA Release13.1[29], with the probability of a type I error set at the 

0.05 level. CFA and SEM analyses were performed in R[30] using the lavaan package[31].

3. Results

3.1. Subject characteristics

The majority of our study participants were female (67%) and college graduates (Table 1). 

The mean age of participants was 45 years with a greater proportion of White participants 

(92%) as compared to other races. Approximately 40% of the participants reported their oral 

health as ‘good’.

3.2. Dimensionality

The unidimensional model fit the data well. The chi-square test (χ2(5) = 0.07 p = 0.02) 

rejected the model, as we expected with our sample size. However, the RMSEA for the 

unidimensional model was 0.07, the SRMR was 0.03, and both comparative fit indices were 

greater than 0.95. All these ancillary fit statistics exceeded general recommendations for 

model fit, suggesting that the OHIP covariance structure can be well-modeled by a latent, 

one-factor model. Standardized parameter estimates indicated that all items were strong 

indicators of a general (OHRQoL) factor (median loading of 0.79) with loadings ranging 

from 0.58 to 0.88. All loadings had small standard errors (0.03 to 0.04), indicating sufficient 

precision of results. These findings supported the hypothesis that OHIP5 data are well-

characterized by a unidimensional model and a summary score describes the construct well.

3.3. Validity

Structural equation modelling combined the OHIP5 items (difficulty chewing, painful 
aching, uncomfortable about appearance, less flavor in food and difficulty doing usual jobs) 

into a latent OHRQoL factor. The resulting correlation between global oral health status and 

this OHRQoL factor was 0.46 with a standard error of 0.06 (Figure 2). In the latent 

variable’s measurement model, all loadings were very high, precise (i.e., had low standard 
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errors), and statistically significant, supporting the fit of the model. The substantial 

correlation of 0.46 was considered clinically relevant and was also statistically significant. 

The lower and the upper limits of the confidence interval indicated a sufficiently precise 

estimate.

Further evidence for the OHIP5 scores’ construct validity came from associations between 

summary scores and the presence of dentures, number of natural teeth, and treatment 

urgency, (Table 2 and 3). A dose-response relationship between self-reported oral health 

status and OHIP5 scores was observed. Subjects with poor self-reported oral health had 5 

times the OHIP5 score severity (i.e. worse OHRQOL) compared to subjects with excellent 

oral health status. The presence of a denture doubled OHRQoL impairment and furthermore, 

if individuals had less than 20 teeth, OHRQoL was even more impaired. The highest value 

of impairment was seen in the individual who was deemed to be in need to urgent dental 

care. Here, OHRQoL suffering was five times that of an average Minnesota State Fair 

attendee.

Effect sizes for OHIP5 group differences were large when expected to be large (Cohen’s d 

0.91 and 1.35 for denture presence or number of natural teeth) and trivial, i.e., close to zero, 

when expected not to be present (Cohen’s d −0.04 for the comparison of “early care” versus 

“no obvious problem”), supporting sufficient known-groups validity of the OHIP5 scores.

3.4. Reliability

Cronbach’s alpha of 0.75 (lower limit of the 95% confidence interval: 0.71) and item-rest 

correlations ranging from 0.70 to 0.76 indicated satisfactory reliability (Table 4). The 

Cronbach alphas of 0.68 to 0.70 when each of the five items would be deleted from the scale 

were homogenous and demonstrated that scale reliability would not change much if a 

particular OHIP5 item would not be included in the instrument.

4. Discussion

The present study is the first providing evidence for score dimensionality, reliability, and 

validity in the adult general population for an English-language 5-item OHIP. The results 

were considered sufficient for the instrument’s use to discriminate subjects with different 

levels of perceived oral health. The use of this validated ultra-short OHIP provides an 

opportunity to perform OHRQoL assessment in almost any setting because of the minimal 

burden to subjects and individuals collecting the data such regular dental patients and their 

dental practitioners.

The Dimensions of Oral Health-Related Quality of Life Project suggested that the construct 

OHRQoL has four dimensions (Oral Function, Orofacial Pain, Orofacial Appearance, and 

Psychosocial Impact), but a total score can sufficiently characterize overall OHRQoL. Our 

study confirmed this for the ultrashort OHIP version. OHIP5 has at least one indicator for 

each of the four dimensions, supporting its content validity. A unidimensional model fit 

OHIP5 data well in our population, a finding similar to OHIP14 scores in another population 

[32]. This means while perceived oral health is multidimensional from a conceptual 

perspective, when using OHIP5, a single score can summarize the various aspects of 
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OHRQoL with one total score. This leads to a simple, but nevertheless comprehensive 

OHRQoL assessment with one informative score.

Validity coefficients for OHIP5 scores in our study were similar compared with the 

literature. The strongest evidence for the OHIP5 construct validity came from the association 

between global oral health status and OHIP5 scores. A correlation of both scores resulted in 

a Pearson correlation coefficient of 0.30. This finding was compared to previous studies 

using OHIP5 scores using simple summary scores instead of a latent variable. In the general 

population, OHIP5 scores correlated with a global assessment of self-reported oral health in 

Germany (r = 0.50)[9] and in Sweden (r=0.46)[11]. In patient populations, coefficients of 

0.48, 0.40 and 0.21 were observed in Japanese prosthodontic patients [33], in German TMD 

patients[9] and in Dutch TMD patients[10], respectively, which is on average (0.36) close to 

the value of 0.30 we observed.

Latent variable analysis, correlating the oral health global indicator with the construct 

OHRQoL measured by the individual OHIP5 items, resulted in a correlation of 0.46. This 

correlation was higher than 0.30 because the latent variable analysis was adjusted for 

measurement error and therefore the correlation was de-attenuated. This SEM-based 

correlation could be compared to results from longer items OHIPs, i.e., these instruments 

characterize the construct OHRQoL with less measurement error because of more items. 

Our observed correlation of 0.46 was similar to results in Germany (r=0.44)[9], Japan 

(r=0.53)[2], the Netherlands (r=0.28)[10], Saudi Arabia (r=0.59)[34], Croatia (r=0.40) and 

Slovenia (r=0.55)[18].

In groups of subjects with different oral status, OHIP5’s construct validity was further 

supported by effect sizes meeting expectations about their magnitude. Subjects with fewer 

teeth or subjects who wear removable dentures usually suffer from impaired OHRQoL. The 

literature provided strong evidence that denture status [23,24,35] as well as the total number 

of teeth were significantly associated with OHRQoL [25,26,35]. National surveys in the 

Australia and the UK found that OHIP14 scores were increased (meaning that more 

problems were reported) for subjects with only 1–8 remaining teeth (10.0 OHIP units in 

Australia; 6.6 units in the UK) compared to subjects with 25–32 remaining teeth (6.7 units in 

Australia; 4.9 units in UK).[26] Overall, summarizing the various aspects of the validity 

assessments conducted in this study, we conclude that the OHIP5 scores demonstrated 

sufficient validity.

In our study, Cronbach’s alpha for OHIP5 scores in an US adult general population was 

found to be 0.75. According to guidelines that value indicates “satisfactory” reliability.[36] 

The magnitude of the reliability coefficients was in line with expectations and the literature. 

Our population was similar to population-based settings in Germany, Sweden and Hungary 

where random samples of the general population were studied. German and Swedish results 

of 0.76[9] and 0.77[11], respectively, were almost identical to our findings. In Hungary, 

internal consistency was lower with 0.58.[25]

Reliability results in patient populations were more varied than those measured in general 

populations, but somewhat similar to values observed in our study. In Japanese 
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prosthodontic patients, a high value of 0.81 was observed.[2] In TMD patients, values of 

0.65 were seen in Germany[9] and 0.67 in the Netherlands[10]. Summarizing all reliability 

results, the internal consistency results for OHIP5 appear to be satisfactory for such a short 

instrument and are relatively similar across populations, given the inherent variability 

attributed to sampling and study settings. In conclusion, OHIP5 seemed to be sufficiently 

reliable in general population subjects.

Our study has strengths and limitations. Compared to previous studies, the use of latent 

variable models to assess the construct validity is a sophisticated method to adjust for the 

influence of measurement error. However, this analysis was performed only for self-reported 

global oral health status in order to show the difference between latent variable-based 

methods and summary scores computations. The Minnesota State Fair attendees were a 

particular group of general population subjects. We assume that the vast majority of them 

have a dentist and therefore our subjects also represent typical patients attending a general 

dentist’s office. Finally, we did not evaluate OHIP5 against OHIP49 as the most 

comprehensive OHRQoL measure. We did not deem is necessary because OHIP5 scores 

have consistently performed well in correlation analyses with OHIP49 scores. [2,11]Indeed, 

when we investigated an English-language population of patients with four orofacial pain 

conditions in Minnesota, we observed a correlation of 0.90 between OHIP5 and OHIP49.We 

have no reason to assume that the ultrashort OHIP would not capture the long 

questionnaire’s information similarly in general population subjects in Minnesota and, for 

that matter, in other English-language populations likely as well.

5. Conclusion

We validated the English-language version of OHIP5 in the adult general population. We 

found evidence for score unidimensionality and sufficient reliability as well as validity, 

making this instrument suitable for cross-sectional studies in this and similar populations.

6. Clinical and public health relevance of the findings

OHRQoL is an informative concept to evaluate the impact of oral disorders and dental 

interventions in research studies. The benefits of this information are usually weighted 

against the burden to obtain this information. The psychometrically sound and publically 

available 5-item OHIP provides a feasible approach to perform OHRQoL assessment in 

almost any settings because the burden to collect and to interpret the data is low. OHRQoL 

measurement is therefore now also possible in regular dental practice. Not only can the 

practitioner compare OHRQoL scores across patients or contrast pre and post-treatment 

scores to measure and document more systematically his/her patient’s perceived oral health 

situation, the practitioner can also link his/her own patients to the hundreds of thousands of 

patients already studied with OHIP in the international literature which allows both the 

patient and the practitioner to benefit better from clinical research results.
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Figure 1. Confirmatory factor analysis model of oral health-related quality of life (OHRQoL) 
measured with five indicators from OHIP5
The oval represents the latent factor OHRQoL, and the rectangles represent measured 

indicators for the latent factor with their error variances (circles). The lines connecting the 

latent factor to indicators are factor loadings (with their standard errors). Numbers provided 

are standardized values. Analyses were performed with R and used a diagonally weighted 

least squares estimation, assuming OHIP items were ordered categorically.
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Figure 2. Structural equation model for the association between global oral health status and 
oral health-related quality of life (OHRQoL)
The oval represents the latent factor OHRQoL, and the rectangles on the right represent 

measured indicators for the latent factor with their error variances (circles) or the measured 

exposure variable global oral health status. The lines connecting the latent factor to 

indicators are factor loadings (with their standard errors), and the line connecting the 

exposure variable global oral health status to the latent variable OHRQoL is the correlation 

between the two measures (with its standard error). Numbers provided are standardized 

values. Analyses were performed with R and used a diagonally weighted least squares 

estimation, assuming OHIP items were ordered categorical.
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Table 1

Socio-demographic characteristics, self-reported oral health status, and OHIP5 item severity of study subjects.

Socio-demographic characteristic All Subjects (N=405)

N (%) or mean ± SD

Age (Years)a 44.9 ± 15.7

Femaleb 271 (67.1)

Racec

 Black or African American 2 (0.5)

 American Indian 11 (2.8)

 Asian 3 (0.8)

 White 367 (92)

 More than one race 9 (2.2)

 Unknown 7 (1.8)

Ethnicityd

 Hispanic or Latino 13 (3.4)

 Not Hispanic or Latino 361 (94)

 Unknown / Not Reported 10 (2.6)

Educatione

 Some high school 9 (2.2)

 High school graduate or GED 25 (6.2)

 Some college credit 46 (11.4)

 Trade/vocational/technical training 33 (8.8)

 College graduate 145 (35.9)

 Some postgraduate work 32 (7.9)

 Postgraduate degree 114 (28.2)

Self-reported Global Oral Health Status

 Poor 12 (3.0)

 Fair 55 (13.6)

 Good 164 (40.5)

 Very good 130 (32.1)

 Excellent 44 (10.9)

OHIP5 items [0 – never,4 – very often]

 Difficulty chewing 0.6 ± 0.8

 Painful aching f 0.7 ± 0.8

 Uncomfortable about appearance g 0.9 ± 1.1

 Less flavor in your food h 0.3 ± 0.6

 Difficulty doing your usual jobs i 0.2 ± 0.5

Missing data for

a
26,

b
1,

J Prosthodont Res. Author manuscript; available in PMC 2017 April 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Naik et al. Page 14

c
6,

d
21,

e
1,

f
2,

g
3,

h
2 and

i
17 subjects
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Table 2

Convergent validity: Association between global oral health status and OHIP5 scores in 403 subjects with 

OHIP5 data.

Variable No OHIP 5 mean ± sd Correlation coefficient (95% CI)

Self-reported Global Oral Health Status 403 0.30 (0.21 to 0.39) a & 0.46 (0.34 to 0.58)b

 Poor 12 8.9 ± 3.9

 Fair 55 4.5 ± 3.2

 Good 163 2.4 ± 2.5

 Very good 129 2.2 ± 2.3

 Excellent 44 1.6 ± 1.8

a
Spearman correlation coefficient

b
correlation based on SEM model in Figure 2
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Table 3

Known-groups validity:

OHIP5 scores in subjects who differed in their denture status, number of natural teeth present and treatment 

urgency in 403 subjects with OHIP5 data.

Variables No OHIP 5 mean ± sd Effect size Cohen’s d (95%CI)

Presence of denture 396a 0.91 (0.16 to 1.66)

 Yes 7 5.3 ± 4.5

 No 389 2.7 ± 2.8

Number of natural teeth present 395b 1.35 (0.68 to 2.02)

 Less than 20 teeth 9 6.4 ± 5.7

 Equal or more than 20 teeth 386 2.6 ± 2.7

Treatment urgency 396a −0.04 (−0.41 to 0.32)*

 Urgent care 1 14.0 ± 0.0

 Early care 31 2.8 ± 3.1

 No obvious problem 364 2.7 ± 2.8

*
Excluding ‘Urgent care’ group because of too small number of subjects

Missing data for

a
7 and

b
8 subjects
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Table 4

Internal consistency measured by Cronbach’s alpha and item-rest correlation in 403 subjects with OHIP5 data.

OHIP5 items Cronbach’s alpha when item is deleted Item-rest correlation

Difficulty chewing 0.68 0.76

Painful aching 0.69 0.73

Uncomfortable about appearance 0.70 0.71

Less flavor in food 0.70 0.70

Difficulty doing usual jobs 0.70 0.70
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