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Application of short-form oral health impact profile on elderly Japanese

Objectives: The purpose of this study was to use the oral health impact profile {OHIP-14) to evaluate the
impact of oral disease on the quality of life of a group of independently-living elderly persons in an urban
area of Japan.

Subjects: A total of 1244 participants of the Senjor Citizen’s College, who attended the lectures once a
week, They were communpity-dwelling, independently-living people over 60 years of age.
Measurements: Japanese version of the short-form OHIP-14.

Results: Internal reliability for the 14 jtems overall was very high (Cronbach’s & = 0.95). Report of
‘painful aching’ and ‘uncomfortable to eat’ were the two most highly scored items using the mean sum
OHIP-14 score. A multiple logistic regression analysis indicated that the sum OHIP-14 score had significant
associations with self-assessment of general health, dental status, and a perceived need for dental treat-
ment. However, age, gender, dissatisfaction with financial status or education level was not significantly
associated with the sum OHIP-14. Compared with that of other countries, the items were ranked similarly,
whereas the perceived magnitudes of the problems were quite different from other population.
Conclusions: The OHIP-14 in Japanese had a high internal reliability, was significantly associated with
dental status and comparable ranking for items when compared with studies from other countries.

Keywords: quality of life, oral health impact profile, OHIP, dental status, international comparison.
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The extension of people’s lifespan and the
enhancement of their quality of life are two central
Since World War II, economic growth in Japan has  goals of health care systems, as reflected in policies
led to improved public health and medical services, developed by the World Health Organisation.
which have increased life expectancy of the Japan-  Quuality of life is an important outcome of dental
ese population. As a result, the proportion of older  care. The majority of dental care strives to restore
people during the past few decades has increased,  and maintain oral comfort, function and aesthetics
accelerated by a decrease in the birth rate'. In the  and rarely involves the treatment of life-threaten-
year 2002, Japan's average life expectancy reached  ing diseases. Therefore information regarding the
78.4 years for males and 85.3 years for females, impact of dental status and treatment on the
which is the highest in the world. The disability-  quality of life is a recognised need’. Traditional
adjusted life expectancy, the so-called ‘healthy life  measures of oral health ignore the perceptions and
expectancy’ of the Japanese, is 75.0 yearsandisalso  feeling of the person and the effect of their mouth
the highest in the world?, In Japan, most old people  on them®,

{93.5% of those 75-79 years, 90.8% of those The oral health impact profile (OHIP), developed
80-84 years, and 79.1% of those 85 years and over) in Australia, is an instrument designed to measure
are functionally independent and have no limita- oral-health-related quality of life’, and has been
tions in their daily activities’, used in several populations®’. The short-form

Introduction
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OHIP-14 was developed as a modified version of
OHIP and is reported to have good reliability,
validity and precision®. OHIP-14 has been reported
to be a useful instrument for use in a clinical
setting®,

In view of the culturally specific nature of peo-
ples’ perceptions of health, it is important to com-
pare oral-health-related quality of life among
countries. The use of health measures in different
linguistic and socio-cultural environmenis raises
questions about cultural orientation and values
reflected in these measures’. Most researches on
cross-cultural equivalency of health status meas-
ures have been conducted with English-language
scales and indices. Allison et 4l. compared item
weights of the OHIP of an Australian sample with a
sample of English-speaking Canadians and another
with French-speaking Canadians and found that
although items were ranked similarly, the per-
ceived magnitude of problems were quite differ-
ent’. Most OHIP study populations have been from
western countries,

The purpose of this study was to use the OHIP-14
to evaluate the impact of oral disease on the quality
of life of a group of independently-living elderly
persons in an urban area of Japan.

Methods

The initial study population were all of the regis-
tered students (1454 persons) of the Senior Citi-
zens’ College of Osaka Prefecture, who attended
the program in 2001. The study sample consisted of
community-dwelling, independently living people
over 60 years of age who attended the lectures
once a week. Data were collected during July 2001.
Excluding absent students and non-respondents,
1244 participants returned the questionnaires,
which was 85.6% of the initial study population.

The purpose of the study and its procedures were
described to the subjects and informed consent was
obtained before distributing a questionnaire. The
study protocol was reviewed and approved by the
relevant institutional boards of Osaka University
Graduate School of Dentistry. The subjects were
given the opportunity to ask questions while
completing the questionnaire and were informed
that they had the right to refuse to answer any
particular question. The questionnaires were
identified numerically to protect the privacy of the
participants.

The original OHIP consisted of 49 questions or
items organised into seven sub-domains of impact;
functional limitation, physical pain, psychological
discomfort, physical disability, psychological

disability, social disability, and handicap. Slade and
Spencer have fully described development of the
OHIP instalment and its preliminary evaluation’.
Briefly, the items were derived from content ana-
lysis of interviews with patients with a variety of
oral disorders and then grouped intc sub-domains
to refiect a conceptual madel of disease and disease
consequences previously proposed by Locker'®.

The short-form OHIP-14 was developed by
Slade® because research in a clinical setting often
has time limitations, which does not permit the use
of the original OHIP. The OHIP-14 instrument is
useful for quantifying levels of impact on well-
being in a setting where only a limited number of
questions can be used. The QHIP-14 includes two
question items from each of the impact sub-
domains (Table 1). These domains are organised to
reflect the hierarchy of increasingly complex and
disruptive impacts or problems. The first three
domains ~ functional limitations, physical pain and
psychological discomfort — include items that have
impact primarily limited to the individual’s
experience, whereas items in the disability and
handicap domains represent impacts or problems
that may alter everyday activities and social
roles®®. Bach question asks, ‘During the last year,
how often have the Iollowing occurred because of
problems with your mouth or teeth?” Response
options are ‘very often’, ‘fairly often’, ‘occasion-
ally’, ‘hardly ever’, and ‘never.’

The OHIP-14 was translated into Japanese to
develop a version which was appropriate for the
local population. It was administered according to
the procedures recommended by Guillemin et a/.'!.
The translation process involved the forward
translation from English into Japanese by three
bilingual individuals whose first language was
Japanese and then the backward translation from
Japanese into English by another three bilingual
individuals whose first langnage was English. All
translators worked independently and were not
associated with the research in any other way.
Furthermore, the back translators did not have
access to the original English version.

Once these forward and backward translations
were completed, careful word-by-word compari-
sons of the original and the back translations of
both English and Japanese versions were made.
The three Japanese translators finalised the Jap-
anese version before pilot-testing a Japanese-
speaking sample, after which further modifications
were made.

In addition to the OHIP-14 questionnaire, sub-
jects completed a self-administered questionnaire
which requested information about age, gender,

© 2004 The Gerodontology Association, Gerodontology 2004; 21: 167-176



Table 1 Questions of oral health impact profile (OHIP)-14,
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During the last year, how often have the following occurred?

0 = never, 1 = hardly ever, 2 = accasionally, 3 = fairly often, 4 = very often

1 Functional limitation

(a) Have you had trouble pronouncing any words because of problems with your teeth, mouth or dentures?
(b) Have you felt that your sense of taste has worsened because of problems with your teeth, mouth or dentures?

2 Physical pain
(a) Have you had painful aching in your mouth?

(b) Have you found it uncomfortable to eat any foods because of problems with your teeth, mouth or dentures?

3 Psychelogical discomfort

(a) Have you been self-conscious because of your teeth, mouth or dentures?
(b) Have you felt tense because of problems with your teeth, mouth or dentures?

4 Physical disability

{(a) Has your diet been unsatisfactory because of problems with your teeth, mouth or dentures?
(b} Have you had to interrupt meals because of problems with your teeth, mouth or dentures?

5 Psychological disability

{a) Have you found it ifficult to relax because of problems with your teeth, mouth or dentures?
{b} Have you been a bit embarrassed because of problems with your teeth, mouth or dentures?

6 Social disability

{a} Have you been a bit irritable with other people because of problems with your teeth, mouth or dentures?
{b} Have you had difficully doing your usual jobs because of problems with your teeth, mouth or dentures?

7 Handicap

{a) Have you felt that life in general was less satisfying because of problems with your teeth, mouth or dentures?
{(b) Have you been totally unable to function because of problems with your teeth, mouth or dentures?

self-assessed general health, domicile, employ-
ment, satisfaction with financial status, educational
level, dental status (complete denture, removable
partial denture, or natural dentition), and per-
ceived need for dental treatments.

Statistical analysis

Typically weighting of a self-assessment research
item is carried out to allow the relative severity or
importance of the events described by scale items to
be incorporated into scale scores, Weighting items
has the potential to increase a scale’s validity and
predictive ability. However, calculating weighted
scores is more complex, time-consuming and can
introduce errors that are not introduced when all
items are considered to be of equal significance.
Although reports of the use of weighting of the
OHIP items did demonstrate a slight improvement
in the performance of the OHIP, it was determined
that the simple scoring methods were comparable
and therefore preferable to more sophisticated
ones'*. Thus, a simple non-weighted scoring
method was used in this study.

The OHIP-14 scores were calculated in two
ways'®. The first method was a simple counting of
the number of items to which a subject responded
‘fairly often’ or ‘very often’. This reduced the
response scale to a dichotomy and provided the

number of functional and psychosocial impacts
experienced on a yearly level. This method was
termed the simple-count methed (OHIP-14 SC).
The second method was to sum the numeric
response codes (0 for ‘never’, 1 for ‘hardly ever’, 2
for ‘occasionally’, 3 for ‘fairly often’, and 4 for ‘very
often’) for all 14 items producing a single summa-
tive score for each respondent’. This method
incorporated the full range of impact responses,
trrespective of their frequency. The summary score
was called the sum OHIP-14. Internal consistency
was assessed using Cronbach’s reliability coefficient
o based on single summary score between two
items in the same dimension and among all 14
items.

The OHIP-14 SC and sum OHIP-14 wer¢ com-
pared with demographic and dental variables as
well as to previous reports from other popula-
tions>®8, Statistical analyses included descriptive
analyses, the Mann—Whitney U-test, the Kruskal-
Wallis test and a logistic regression analysis using
SPSS version 11.0.

Muitiple logistic regression analysis was used to
identify variables independently associated with
the sum OQHIP-14. This dependent variable was
dichotomised comparing the proportion of subjects
with a sum OHIP-14 of 11 or more to subjects with
10 or less using the median split as described in a
study by Locker et al.'?, The independent variables
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were age, gender, self-assessed general health,
spouse, living alone, employment, financial status,
education level, dental status, and perceived need
for dental treatment. Initially, all independent
variables were forced into the logistic regression
model. Secondly, independent variables were
entered into the model by the forward stepwise
method. In the final model, only determinants that
were statistically significant at p < 0.05 were
included by the forward stepwise method. Beta
coefficient, standard error, p-values, odds ratio, and
95% confidence iniervals were estimated.

Results

Subjects who left a response for any question blank
were excluded from this analysis (# = 302). The
number of completed questionnaires was 942, or
75.7% of the total sample, The mean age of the
subjects was 67.1 + 4.4 years, and 59.4% were
male.

Internal consistency for the individual questions
using Cronbach’s a for seven of the domains ranged
from 0.68 to 0.86, indicating good reliability for
those dimensions (Table 2). Internal reliability for
the 14 items overall was very high (x = 0.95)".

The mean of the OHIP-14 SC was 0.44 + 1.42
(8D}, although the distribution ranged from 0 to 14
and was highly skewed (Fig. 1). Only 16.2% of the
subjects reported at least one oral health impact
{fairly often or very often) over the last year.

The percentages of the non-responders for each
question ranged from 3.1% (taste worse) to 5.5%
(difficulty doing jobs). The individual’s OHIP scores
of the excluded sample were compared with the
reported sample, No significant difference was
found between the both groups in any 14 items.
Consequently, we believe non-respondents were

Table 2 Internal consistency of the Japanese version
OHIP-14 (n = 942).

Consistency
Domain (Cronbach's coefficient «)
Functional limitation 0.73
Physical pain 0.68
Psychological discomfort 0.82
Physical disability 0.84
Psychological disability 0.81
Social disability 0.85
Handicap 0.86
Overall 14 questions 0.95

Internal consistency was assessed using Cronbach’s reli-
ability coefficient « based on single summary score.
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Figure 1 Distribution of OHIP-14 SC ({fairly often or
very often).

not significantly biased and should not affect the
main focus of this study.

The percentage of persons reporting an oral
health impact for each item ranged from 8.1%
(uncomiortable to eat, 2-b) to 0.5% ({difficulty
doing jobs, 6-b and umable to function, 7-b)
(Table 3). The most prevalent items were those in
the sub-domain of physical pain (2-a,b) and
psychological discomfort (3-a,b), while items in the
social disability sub-domain (6-a,b) and being
unable to function (7-b} were reported by <1 % of
the respondents,

The mean of the sum OHIP-14 was 10.93 = 8.79
(SD), although the distribution of the sum OHIP
ranged from 0 to 48 and was not normal (Fig. 2).
The mean of the individual OHIP scores for each
item ranged from 1.23 (painful aching, 2-a) to 0.51
(irritable with others, 6-a) (Table 3). Report of
‘painful aching’ and ‘uncomiortable to eat” (2-a,b)
in the physical pain sub-domain were the two most
highly scored items using the mean sum OHIP-14
score, The next most highly scored items were ‘diet
unsatisfactory’ {4-a) and ‘tense’ (3-b} from ihe
physical disability and the psychological discomfort
sub-domains respectively. The four most frequently
reported items having an impact on quality of life
represented three subdomains, which were physical
pain, psychological discomfort and physical disabil-
ity. The four itemns reported to ocecur most frequently
in the last year as measured by the OHIP-$C were
physical pain, psychological discomfort, and func-
tional limitation sub-domains. The domains of social
disability (6-a,b} and handicap (7-a,b) were repor-
ted least frequently by both scoring methods. -

Bivariate analyses

Subjects with a poor self-assessment of general
health, dissatisfied with their financial status,
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Table 3 Summary of the simple count and single summary item scores for OHIP-14 from Osaka (n = 942},

Individual's OHIP

OHIP-SC° score®
Domains Items % Rank  Mean (SD} Rank  Non-responder
la  Functional limitation Trouble pronouncing words 4.4 6 0.70 (0.79) 9 4.3
1b Taste worse 4.5 4 0.74 (0.78) 8 3.1
2a  Physical pain Painful aching 4.5 4 1.23 (0.77) 1 3.3
2b Uncomfortable to eat 8.1 1 1.14 (0.95) 2 4.1
3a  Psychological discomfort  Self-conscious 5.2 2 Q.83 (0.88) 5 4.6
3b Tense 4.9 3 0.95 (0.81) 4 4.4
4a  Physical disability Diet unsatisfactory 3.9 7 0.97 (0.73) 3 4.2
4b Interrupt meals 14 10 0.66 (0.52) 10 4.7
Sa  Psychological disability Difficult to relax 2.1 8 0.82 (0.63) 6 4.6
5b Been embarrassed 21 8 0.74 (0.64) 7 5.0
6a  Social disability Irritable with others 0.7 12 0.51 (0.42) 14 5.1
éb Difficulty doing jobs 05 13 0.54 (0.43) 12 5.5
72 Handicap Life unsatisfying 1.2 11 0.60 (0.48) 11 5.3
7b Unable to function 05 13 0.52 (0.40) 13 5.4

*The OHIP-SC indicates the proportion of persons who respo

nded ‘fairly often or very often’.

The individual’s OHIP score is the mean of the codes: 0 = never, 1 = hardly ever, 2 = occasionally, 3 = fairly often,

and 4 = very often).
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Figure 2 Distribution of sum OHIP-14.

0 4 12

without a college education, with a removable
denture, and with a perceived need for dental
treatment, had significantly higher mean scores of
OHIP-14 SC. This suggests that they had a fre-
quency of oral impacts compared with their peers
{Table 4). There were no significant differences in
the mean OHIP-14 SC scores by age, gender,
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marital status, living status or employment status
(p < 0.05). The bivariate analyses using the sum of
OHIP-14 measure found associations with self-
assessment of general health, financial status,
education level, dental status, and a perceived need
for dental treatment which was very similar to the
results of the OHIP-14S8C scores (Table 4).
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Table 4 Mean and standard deviation of OHIP-14 SC and sum OHIP-14 for the 60+ Japanese in Osaka.

OHIP-14 5C sum OHIP-14
n Mean (SD) p-value® Mean (SD) p-value
Total 942 0.44 (1.42) 10.93 (8.79)
Age
60-69 years 673 0.44 (1.39) ns 10.85 (8.82) ns
70+ years 265 0.46 (1.51}) 11.23 (8.75)
Gender
Male 560 0.39 (1.34) ns 10.63 (8.67) ns
Female 182 0.52 (1.52) 11.37 (8.95)
Self-assessed general health
Good/fair 817 0.38 (1.30) <0.001 10.55 (8.56) <(.001
Poor 77 1.16 (2.33) 16.53 {9.85)
Spouse
With spouse 742 0.42 (1.41) ns 10.99 (8.77) ns
Without spouse 200 0.50 {1.44) 10.73 (8.89)
Living alone
With family 825 0.43 (1.41) ns 10.98 (8.81) ns
Alone 117 0.48 (1.48) 10.61 (8.68)
Employment
Working 175 0.47 {1.60} ns 10.74 {8.96) ns
Retired ' 766 0.43 (1.38) 10.99 (8.75)
Financial status
Satisfied/fair 857 0.39 {1.32) 0.001 16.72 (8.61) 0.021
Dissatisfied 85 0.93 (2.14) 13.04 (10.25)
Education level
High school or less 596 0.51 {1.58) 0.038 11.41 (9.086) 0.028
College, University 346 0.32 {1.08) 10.11 (8.25)
Dental status
Natural dentition 336 0.16 (0.72) <0.001 7.36 (7.08) <0.001
Removable partial denture 304 0.61 (1.55) 15.17 (7.93)
Complete denture 102 1.4} (2.72) 17.10 (10.25)
Perceived need for dental treatment
Yes 525 0.66 (1.75) <0.001 13.11 (9.20) <0.001
No 375 0.09 (0.45) 7.70 (7.00)

ns, not significant.
?May not add to 942 because of missing values.

®Mann-Whitney test, & = 0.05, OHIP-14 scores were calculated in two ways. The first consisted of a count of number of
items to which a subject responded ‘fairly often or very often’. This method was termed the simple-count method and
made OHIP-14 SC, The second summed the response codes for 14 itemns to produce single summary score for individual.

This was called the sum OHIP-14.

Multivariate analyses

Multivariate analyses allows for the assessment of
the independent contribution of each factor while
adjusting for the effect of other variables in the
model. Results from the multiple logistic regression
analysis indicated that measures of oral and general
health were significanily related to the dichotornised
sum of OHIP-14 scores whereas the sociodemo-
graphic variables were not. Table 5-a summarises
the logistic model with all independent variables
forced into the model and Table 5-b shows the final

mode] as a result of the stepwise forward selection
method. Comparison of the models shows that the
non-significant associations in the forced entry
method did not approach significance at o« = 0.1.
The variables significantly associated with higher
level of oral health impacts or problems were very
significant at p < 0.001. As shown in Table 5-b,
those who assess their general health as ‘poor’ were
almost four times more likely to report more
problems or impacts when compared with those
persons who assessed their general health as ‘good
or fair’ (OR: 3.96, 95% CI: 2,19-7.18). Respondents
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Table 5 Logistic regression analysis for sum OHIP-14 (r# = 942).
Independent variables B SE p-value Odds ratie 95% CI for OR
(a) Using forced entry method
Age 0.081 0.173 0.641 1.08 0.77 1.52
Gender -0.033 0.184 0.856 0.97 0.67 1.3%9
Self-assessed general health 1.363 0.306 <(.000 3.91 2.15 7.12
Spouse -0.492 0.300 0.101 .61 0.34 1.10
Living alone 0,182 0.357 0.610 1.20 0.60 242
Employment =0.195 0.197 0.322 0.82 0.56 1.21
Financial status 0.126 0.274 0.646 1.13 0.66 1.94
Education Ievel Q.181 Q0.169 0.286 1.20 0.36 1.67
Dental status 1.860 0.162 <{0.000 6.43 4.68 8.82
Perceived need for dental treatment 0.738 0.157 <0.000 2.09 1.54 2.84
{b) Using forward stepwise method
Self-assessed general health 1.377 0,303 <(.000 3.96 2,19 7.18
Dental status 1.832 0.159 <0.000 6.25 458 8.53
Perceived need for dental treatment 0,739 0.157 <(0.000 2.09 1.54 2.85

Dependent variable — sum OHIP-14 score: 0-10 = 0, 11+ = I, dichotomised using median splits.

Independent variables — age: 60-69 years = 0, 70+ years = 1; gender: male = 0, fernale = 1; self-assessed general
health: good/fair = 0, poor = 1; spouse: with spouse = 0, without spouse = 1; living alone: with family = 0, alone =
1; employment: working = 0, retired = 1, financial status; satisfied/fair = 0, dissatisfied = 1; education level: college,
university = 0, high school or less = 1; dental status: natural dentition = 0, with removable denture = 1; perceived

need for dental treatment: no = Q, yes = 1.

with a removable denture were over six times more
likely to report more impacts than respondents
who had a natural dentition {OR: 6.25, 95% CIL
4.58-8.33). The Japanese elders who had a per-
ceived need for dental treatment were about two
times more likely to report more oral health im-
_ pacts or problems as those who did not report a
treatment need {OR: 2.09, 95% CI: 1.54-2.85).

Discussion

Researchers who do not have a suitable health-
related quality of life instrument available in their
own language have two choices: (a) to develop a
new measure, or (b) to medify a measure previ-
ously validated in another language, known as a
cross-cultural adaptation process’'. The latter is
more feasible in an international collaboration.
Therefore, a Japanese version of the short-form
OHIP-14 was developed.

While OHIP was intended to provide compre-
hensive data about the perception of well-being,
our research setting was not suitable for using the
full 49-item OHIP instrument. Therelore, we adap-
ted the short-form OHIP-14, for which reliability,
validity and precision also has been established®,

The Japanese version OHIP-14 performed well
with regards to reliability because of the very high
Cronbach’s o value (0.95) for seven cf the domains,
suggesting that it is a useful instrument for meas-

uring oral-health-related quality of life and that
OHIP has international value.

Our study population might be considered
healthier and better educated than the average
older adult in Japan in that more of our subjects
had finished high school (89%) and more had at
least a college degree (37%). This is a higher level
than the average in the national survey, which
reported that 52% had finished high school and
10% had a college degree’®. Data from other
studies indicate that higher impacts are reported by
elders with less education’®, therefore our results
are likely te underestimate the impact of oral
health among the general elderly population in
Japan.

It was interesting that the sum of the OHIP-14
scores for items such as ‘painful aching’ and ‘diet
unsatisfactory” were ranked higher than were those
same items using the OHIP-14 SC when the
responses ‘fairly often’ and ‘very often’ were com-
bined. Our findings show a higher percentage of
responses of ‘occasionally’, suggesting a moderate
impact for these two questions among our Japanese
elders,

The sum of OHIP-14 was significantly associated
with self-assessed general health, dental status and
perceived need for dental treatment at both the
bivariate and multivariate level of analyses. How-
ever, neither dissatisfaction with financial status
nor education level was significantly associated
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