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GENERAL INTRODUCTION
By tradition, medicine typically focused on finding the disease and fixing it (Kaplan 2003).
Therefore, the centre of attention in health-related research went to objective outcomes of
disease, such as morbidity and mortality, and the mental and social aspects of health were
generally overlooked (Gift et al. 1997). These days however, this conventional approach
has been replaced by a more complex approach towards health with the objective to
prolong life and to make life better, instead of just making patients free of disease (Kaplan
2003). This can be seen in the World Health Organization’s definition of health; ‘a state of
complete physical, mental and social well-being and not merely the absence of disease and
infirmity’ (WHO 1946), thus making quality of life (QoL) an important outcome measure
in health-related research (Aaronson 1989).
Nowadays, QoL is firmly embedded in many research areas across many
disciplines, ranging from psychology and sociology to all fields of medicine and dentistry.
The rationale behind QoL becoming an important research topic in medicine lies in the fact
that advances in medicine led to a considerable increase in life expectancy. Furthermore,
the greater availability of different treatments made the benefit-burden ratio for patients an
important consideration in policymaking (Moons et al. 2006). Hence QoL has contributed
substantially to the awareness of the patients’ view. Similarly, in the field of dentistry
researchers previously bent on finding and fixing the disease, gradually shifted towards
accepting the patients’ view as a vital part of oral-health research, resulting in QoL being a
topic that cannot be ignored. Thus the development of QoL questionnaires specifically
focusing on oral health conditions (conveniently called oral health-related quality of life
(OHRQoL) questionnaires) flourished. In dental research, it is the Oral Health Impact
Profile 49 (OHIP-49) that is the most commonly used instrument for measuring OHRQoL.
This instrument is based on Lockers adaptation of the ‘Classification of Impairments,
Disabilities and Handicaps’ developed by the ‘World Health Organisation’ (Locker 1988,
Slade et al. 1994, John et al. 2004).
While intended to be mainly concerned with how oral health (or disease) impacts
QoL, the focus of this thesis shifted more to the methodological characteristics of the
OHIP-49, and questions the structural and psychometric properties of this instrument. This
shift was warranted by some fundamental issues regarding the model underlying the OHIP49. Note therefore, that this introduction provides no definition of some sort for OHRQoL,
or for QoL in general, and that progressive insight has led to the most fundamental chapters
of this thesis coming last.
Outline of the thesis:
The dominating view of measurement postulated by Stevens (Stevens 1946) poses that
measurement is “the assignment of numerals to objects or events according to some rule”.
People’s states, feelings or attitudes are typically assessed by questionnaires, in which
numerals are assigned to the responses given according to some rule and thus assuming that
the construct to be measured will be adequately reflected by these responses. In this thesis,
this assumption is examined for the OHIP-49 on different levels: item level, subscale level,
instrument level and conceptual level.
While it is held that a construct, say QoL, is mirrored by the answers given on a
questionnaire, it could be that these answers are influenced by the context in which the
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questions are asked. Before people respond, they first have to define a standard of
comparison to evaluate their response against. This standard can be formed from existing
information in the memory, but also from stimuli given for instance in an earlier item
(Sudman et al. 1996). Because the dimensions in the OHIP-49 are hierarchically ordered,
making the impacts described by the items within the dimensions gradually more disruptive
to one’s life, the content of items later in the hierarchy are more general than the items
earlier in the hierarchy, thereby covering part or all of the content of the earlier items
(Schuman et al. 1981). Therefore, this instrument includes items with different levels of
specificity, and item-order effects could be expected. Thus Chapter 2 explores the effect of
changing the order of the items in the OHIP-49.
In light of the hierarchic ordering of the dimensions of the OHIP-49 mentioned
before, it could be argued that the events captured by the dimensions higher in the
hierarchy will have a more severe impact on one’s life than events described by dimensions
residing lower in the hierarchy. However, no importance is placed on the dimensions
themselves. Therefore, Chapter 3 assesses the relative severity of impact on daily life with
which each dimension of the OHIP-49 is judged relative to all other dimensions.
A derivative of the OHIP-49 is the OHIP-14, which captures the same dimensions
as the original. It consists of 14 items, with two items out of every dimension of the OHIP49 (Slade 1997a). Generally, short-form instruments are more convenient to use compared
to the original to administer in certain settings (such as clinical settings). However, the
catch is that short-form instruments are more prone to reliability and validity questions
(Slade 1997a). There are some studies that have focused on reliability and validity issues
with respect to the OHIP-14, but these studies mostly concern cross-sectional validity and
test-retest reliability (Fernandes et al. 2006). When it comes to treatment efficiency in
longitudinal studies, responsiveness - the ability for an instrument to detect clinical changes
– is essential (Locker et al. 2004). This, together with third-molar surgery being the most
common surgery in dentistry, warrants the topic of Chapter 4, describing a study that does
assess the internal responsiveness of the OHIP-14 with respect to third molar surgery.
In view of potential order effects within questionnaires described in Chapter 2, it
is not unlikely that such effect may exist between questionnaires as well. Also considering
the use of a combination of health-related and oral health-related quality of life
questionnaires in certain studies (Allen et al. 1999, Broder et al. 2000, Kieffer et al. 2008b),
Chapter 5 evaluates the effect of changing the administrative order of the OHIP-49 and the
Short-Form-12 (SF-12), often used to measure health-related quality of life (HRQoL)
(Ware et al. 2002).
Dental care brings with it tremendous costs for the government and for the public.
In 2008 the costs for dental care among juveniles and for special dentistry in the
Netherlands amounted to 657.4 million euro (CVZ 2009). In the Netherlands, the total
costs for dental care are estimated to be about 2 billion euro a year. Oral diseases (such as
caries, toothlessness and periodontal diseases) are in fact in the top four most occurring
diseases in the Netherlands and the cost for dental care is relatively high compared to other
health care (NKV 2009). Thus dental care has been to a greater extent recognized as an
integral part of general health care, and quality of life has become an important outcome
measure to assess the benefit-burden ratio of certain treatments. It has even been suggested
to include oral health in HRQoL questionnaires (Gift et al. 1995). Moreover, this has raised
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the fundamental question as to how concepts such as health, oral health and QoL are
related. Chapter 6 explores the association between oral health, general health and quality
of life (QoL).
Oral health-related quality of life (OHRQoL) questionnaires are often presumed to
have an underlying reflective measurement model in which items tap into a distinct
domain, in this case OHRQoL, assuming that items are positively correlated. This
assumption motivates the common use of statistical methods such as factor analysis or
testing internal consistency for developing and analyzing OHRQoL questionnaires. Chapter
7 questions the tenability of a reflective-measurement model underlying OHRQoL
questionnaires and explains the statistical assumptions fundamental to formative- and
reflective-measurement models. Statistical complications that can arise from model
misspecification are clarified.
Addendum to the forgoing chapter is Chapter 8, in which a differentiation is made
between formative en reflective items in the OHIP-49. An approach (Fayers et al. 1997b) is
used that follows the idea that formative items have an asymmetric relationship with QoL,
and it is based on frequency analysis using statistics analogous to chi-square statistics:
connecting the levels of general QoL with the levels of each of the items in the OHIP.
As with this thesis, much research has focused on content, scoring methods and
technical properties of instruments used in QoL research, be it in health or oral-health
research. However, throughout this project it became apparent that it is unclear as to how
QoL in general is conceptualized. Earlier chapters comment on this lack of consensus
regarding conceptual frameworks of QoL. In the discussion (Chapter 9), issues involved in
measuring and conceptualizing (OHR) QoL are set apart and the causes for the lack of
consensus regarding the conceptual framework of QoL are once more discussed.
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CHAPTER 2
Item-Order Effects in the Oral Health Impact Profile

11

INTRODUCTION
In social research, self-report questionnaires are commonly used to assess people’s states,
feelings or attitudes. In so doing, it is assumed that the underlying construct to be measured
is adequately reflected by the responses given. But it has long been recognized that
response format, response alternatives, and item order can influence responses (Weinberger
et al. 2006). These so-called ‘context effects’ can go unnoticed, and when systematic they
can have a dramatic effect on the factor structure and on research outcomes. Therefore, it is
essential to recognize these potentially harmful effects (Weinberger et al. 2006). Item-order
effects fall under context effects because they can occur as a result of the context or
conceptual framework surrounding a construct that is intended to be measured by a
questionnaire. When people are asked to form a judgment, they first have to define a
standard of comparison to measure their opinion against. This standard can be formed from
existing information in the memory, but also from stimuli given, for instance, in an earlier
item (Sudman et al. 1996). Therefore, the idea of the context of comparison typifies the
importance of the relationship between items in a questionnaire. Two types of relationships
can be distinguished: part-whole and part-part. In part-whole relationships, the content of
one item is often more general than the other, thereby covering part or all of the content of
the other item (Schuman et al. 1981). When asked, for instance, if one is generally happy,
the answer should be the sum of the answers to questions about specific aspects of
happiness (marriage, job, friendships). But when one is not happy in one specific area this
does not rule out general happiness per se (Schuman et al. 1981). A specific question may,
in fact, influence the response to a general question considerably. In part-part relationships
between items, both items have the same level of specificity. There is not one more general
than the other as in part-whole relationships. Nevertheless, they may have an influence on
each other (Schuman et al. 1981). An example is questioning people about the integrity of
Bill Clinton and Al Gore. Both items have the same level of specificity. However, the
effect of asking first about the integrity of Bill Clinton or first about the integrity of Al
Gore could be very different on the response to the later item (Moore 2002). Consequential
to both relationships, two types of item-order effects can occur: consistency effects and
contrast effects. When consistency effects occur, the response to a later item is closer to the
response to an earlier item than it would otherwise be. Thus, when, for instance, a response
to an item is extremely positive, the response to a later item will be equally positive. On the
other hand, contrast effects occur when the response to one item leads to a more opposed
response to another item (Schuman et al. 1981).
When measuring quality of life, the general combination between items is a partwhole combination where respondents are asked questions concerning their overall
satisfaction with life and their satisfaction with specific subdomains, such as job
satisfaction or satisfaction with their marriage (McClendon et al. 1988). In the present
study, oral health-related quality of life (OHRQoL) is measured and therefore the focus
will be on the part-whole relationship between more specific and more general items. The
Oral Health Impact Profile (OHIP), used in this study, is an instrument with seven
subscales, by which the following seven domains are distinguished: Functional limitations,
Physical pain, Psychological discomfort, Physical disability, Psychological disability,
Social disability and Handicap (Slade et al. 1994). These dimensions are based on a
conceptual model of oral health (Locker 1988, Slade et al. 1994), which has its foundation
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in the ‘Classification of Impairments, Disabilities and Handicaps’ developed by the World
Health Organization. The dimensions are hierarchically ordered so that the impacts
described by the dimensions are gradually more disruptive to one’s life. For instance, the
first dimension, Functional limitations, describes impacts less grave in nature, such as:
‘Have you had difficulty chewing any foods because of problems with your teeth, mouth or
dentures?’, this in contrast with the last dimension, Handicap, which describes more severe
impacts on daily living, such as: ‘Have you been totally unable to function because of your
teeth, mouth or dentures?’ (Slade et al. 1994).
There is good reason to assume that the structure of the OHIP has a part-whole
combination because this instrument includes items with different levels of specificity.
Therefore item-order effects could be expected. Hence, the aim of this study is to evaluate
the effect of changing the order of the items in the OHIP.
MATERIALS & METHODS
Participants
Subjects were psychology freshmen, and filling out questionnaires was a mandatory part of
their course. In total, 237 freshmen of whom 71% were women took part. The study design
was approved by the Netherlands Institute for Dental Sciences (IOT) and by the
Department of Psychology (UvA). Subjects took part voluntarily, were able to stop at any
given time, and they were given the appropriate information concerning the aim and
general conclusions of this study.
Materials
The OHIP consists of 49 items. Because the subjects were relatively young, three items
concerning dentures were excluded, leaving 46 items. These 46 items are dispersed over
the seven subscales: Functional limitations (eight items), Physical pain (eight items),
Psychological discomfort (five items), Physical disability (eight items), Psychological
disability (six items), Social disability (five items) and Handicap (six items). For each item,
respondents were asked how often in the previous 12 months they had experienced a
certain problem regarding their teeth or mouth. They responded on a Likert type scale,
which was coded as follows: 4, very often; 3, fairly often; 2, sometimes; 1, hardly ever; and
0, never. Thus, lower scores indicate good OHRQoL and higher scores indicate poor
OHRQoL.
Method
Two versions of the Dutch OHIP (Van der Meulen et al. 2008) were randomly distributed
amongst subjects. The first version (n=119, mean age + standard deviation (SD) = 21.2 yr
+ 5.4); 70% women) was distributed in its original form, as described under ‘Materials’
(thus having a hierarchical scale-order). In the second version (n=118, mean age + SD=
21.2 yr + 5.0; 71% women) the item order was manipulated by positioning the last three
subscales (Psychological disability, Social disability and Handicap), as the first three
subscales. The order in which the respondents answered the items could be controlled
because these items were presented on a computer screen.
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Statistical analyses
Internal consistency was determined by calculating Cronbach’s alpha for the total scores
and subscale scores for both versions of the OHIP. Multivariate Analyses of Variance was
used to assess the difference between the scores on the two versions. Additional nonparametric tests were used to assess differences between item scores and subscale scores.
Effect sizes were calculated for significant differences. Because an effect size is typically a
distribution-based measure, an alternative effect-size measure was used which converts a zscore into an effect-size estimate by dividing the z-score by the squared size of the total
sample (Field 2005). This estimate is also interpreted in terms of the ranges of magnitude
of change likely to be clinically meaningful, as follows: <0.2 (small difference), through
0.2-0.8 (moderate difference), to > 0.8 (large difference) (Cohen 1977).
To compare the factorial structure of both versions it would have been appropriate
to use a two-group confirmatory factor analysis (CFA), but because of the small sample
size relative to the amount of parameters, parameter estimation would have been unreliable.
As an alternative, differences between subscale intercorrelations of version 1 and 2 were
computed. Before being able to compute these differences, subscale intercorrelations were
transformed, for both versions separately, into z-scores by means of the Fishertransformation (Van den Brink et al. 1998) (see Eqn. 1):
ZF = ½ Ln (1+R/1-R)

(1)

After transforming the correlations into z-scores, Eqn. 2 was used to detect significant
differences between the subscale intercorrelations:
Z = (ZF, 1 - ZF, 2)/ [1/ (n1-3) + 1/ (n2-3)] ½

(2)

RESULTS
The internal consistency was calculated for each version of the OHIP (Table 1). As shown,
the internal consistencies remained virtually the same in both versions, and were relatively
high considering that a Cronbach’s alpha of 0.6 is regarded as acceptable.
Table 1. Internal consistency
Cronbach’s alpha
Version 1* (n=119)
Version 2* (n=118)
Total scale [0-184]

0.95

0.98

Functional limitations [0-32]
0.62
Physical pain [0-32]
0.85
Psychological discomfort [0-20]
0.76
Physical disability [0-32]
0.85
Psychological disability [0-24]
0.86
Social disability [0-20]
0.87
Handicap [0-24]
0.87
Values in square brackets indicate range of possible scores
*Two different versions of the Oral Health Impact Profile (OHIP).

0.63
0.88
0.82
0.87
0.94
0.87
0.80

Table 2 presents the mean scores of both versions of the OHIP and mean
differences between versions. The mean scores on the total scale and on the subscales were
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higher in version 2 than in version 1, and overall they indicate a relatively good quality of
life. The means and SDs illustrate substantial skewness and low variances in both versions.
Table 2. Mean total, mean subscale scores, mean differences and ranked mean differences between the two
versions of the Oral Health Impact Profile.
Version 1
Version 2
Mann-Whitney U -test
(n=119)
(n=118)
Mean
Mean
Mean
z-scorea
p
95% CIb
(SD)
(SD)
diff.
Total scale [0-184]
12.9
15.7
-2.8
-0.186
0.85
0.844 - 0.858
(16.0)
(22.8)
Functional limitations [0-32]

2.7 (2.7)

2.6 (2.9)

0.1

-0.710

0.48

0.470 - 0.489

Physical pain [0-32]

4.9 (5.1)

5.3 (5.7)

-0.4

-0.354

0.72

0.714 - 0.731

Psychological discomfort [0-20]

1.8 (2.4)

1.9 (3.1)

-0.1

-0.398

0.69

0.677 - 0.695

Physical disability [0-32]

1.2 (3.0)

1.5 (3.8)

-0.3

-0.111

0.91

0.910 -0.921

Psychological disability [0-24]

1.1 (2.4)

2.5 (4.7)

-1.4

-2.868

<0.01**

0.003 - 0.005

Social disability [0-20]

0.5 (1.7)

0.9 (2.4)

-0.4

-2.055

0.04*

0.034 -0.042

Handicap [0-24]

0.7 (2.3)

1.0 (2.4)

-0.3

-2.027

0.04*

0.039 - 0.047

Values in square brackets indicate range of possible scores
* Ranked mean difference is significant at p< 0.05 (2-tailed).
** Ranked mean difference is significant at p< 0.01 (2-tailed).
a
Standardized score of the mean ranked difference
b
Monte Carlo Confidence Intervals (2-tailed).

Multivariate analyses showed a significant difference between the two versions (F
(7) =2.77, p=0.009). At subscale level the only significant difference was found on the
Psychological disability scale (F (1) =8.44, p=0.004). However, because the assumption of
equal variances was violated in several subscales, the difference between the subscales was
assessed by means of a non-parametric test, the Mann-Whitney U-test. These results are
also presented in Table 2 and show the significance level calculated by mean ranked
differences. Significant differences were found between the scores on the subscales
Psychological disability, Social disability and Handicap. For these three subscales, the
scores on version 2 were higher than on version 1. The effect-size difference on the
Psychological disability scale was 0.19. On both the Social disability and the Handicap
scale the effect size difference was 0.13. These effect sizes indicate small differences.
Analyses of the differences between individual items, using the Mann-Whitney Utest, showed that the above mentioned differences on subscale level were caused by one or
more items (Table 3). None of the items in the scales Functional limitations, Physical pain,
Psychological discomfort and Physical disability show significant score differences
between the two versions of the OHIP. However, four out of six items in the Psychological
disability scale showed significant differences between scores. Moreover, the Social
disability scale and the Handicap scale show significant differences between scores in two
out of five and one out of six items, respectively. Effect-size differences between item
scores were between 0.13 and 0.23, indicating small to moderate differences.
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Table 3. Items with significant differences between the two versions of the Oral Health Impact Profile (OHIP)
Version 1
Version 2
Mean (SD)
Mean (SD)
Mean diff.
(n=119)
(n=118)
Psychological disability
Has your sleep been interrupted because of problems with
0.2 (0.6)
0.3 (0.8)
-0.2
your teeth or mouth?
Have you been upset because of problems with your teeth or
0.2 (0.5)
0.7 (1.1)
-0.5
mouth?
Have you had trouble to relax because of problems with
0.2 (0.5)
0.4 (0.9)
-0.2
your teeth or mouth?
Have you felt a bit embarrassed because of problems with
0.3 (0.6)
0.5 (0.9)
-0.2
your teeth or mouth?
Social disability
Have you avoided going out because of problems with your
0.1 (0.4)
0.2 (0.6)
-0.1
teeth or mouth?
Have you had difficulty doing your daily activities because
0.1 (0.6)
0.3 (0.9)
-0.1
of problems with your teeth or mouth?
Handicap
Have you felt your health in general has diminished because
0.1 (0.3)
0.1 (0.4)
-0.1
of problems with your teeth or mouth?
* Ranked mean difference is significant at p< 0.05 (2-tailed).
** Ranked mean difference is significant at p< 0.01 (2-tailed).
a
Standardized score of the mean ranked difference
b
Monte Carlo Confidence intervals (2-tailed).
SD, standard deviation
<0.01**
<0.01**
0.02*
0.03*
0.04*
0.04*
0.04*

-3.574
-2.387
-2.204
-2.023
-2.061
-2.092

0.048 - 0.057

0.040 - 0.048

0.051 - 0.060

0.024 - 0.031

0.013 - 0.018

0.000 - 0.000

0.005 - 0.008

Mann-Whitney U-test
P
95% CIb

-2.703

z-scorea

Correlations between the subscales of version 1 and version 2, respectively, were
all highly significant, ranging from 0.38 to 0.89, with 20% of the subscale intercorrelations
being above 0.7 (Version 1) and ranging from 0.68 to 0.91, with 90% of the subscale
intercorrelations above 0.7 (Version 2). Interestingly, version 2 showed systematically
higher correlations between subscales than the original version 1. To compare differences
between subscale intercorrelations, z-scores were calculated. Differences between the zscores are presented in Table 4. With the exception of the subscale pairs Functional
limitations/ Physical disability, Psychological disability/ Handicap and Social disability/
Handicap, significant subscale intercorrelational differences between both versions were
found on all other subscale pairs.
Table 4. Standardized correlational difference between version 1 and 2 of the Oral Health Impact Profile
z-score difference

1

2

1

Functional limitations

0

2

Physical pain

-3.154**

0

3

3

Psychological discomfort

-2.295*

-3.876**

0

4

Physical disability

-0.882

-3.610**

-3.055

4

5

6

7

0

5

Psychological disability

-2.819**

-4.339**

-4.514**

-4.271**

0

6

Social disability

-2.576**

-3.625**

-3.207**

-3.572**

-2.827**

0

7

Handicap

-2.234*

-3.412**

-2.599**

-5.175**

-0.980

-0.988

0

*Correlational difference is significant at p< 0.05
** Correlational difference is significant at p< 0.01

DISCUSSION
Based on our results, we conclude that some order effects do take place when
administering the OHIP. These findings can raise the question as to how these effects occur
and to what extent these effects have implications in the clinical sense and for research
efforts.
As has been noted in the ‘Introduction’, the OHIP is based on Locker’s conceptual
model of Oral Health, which makes the underlying structure of this instrument inherently
hierarchical. Therefore, the relationships between the items have a part-whole combination.
As for order effects, the first four scales show practically no response differences when
changing item order and can therefore be considered as insensitive to order changes. This is
probably the result of the content of the items in these subscales, which is more concrete
and tangible. On the other hand results do show a heightened response on the last three
subscales, when they are presented first. This suggests that when people are first
confronted with questions about psychological and social enablement caused by dental
problems, the impact on quality of life is regarded as greater than when confronted with
these issues later in the questionnaire.
Accordingly, it is proposed that responses on items in the first four subscales
influence the responses on items in the last three subscales in such a way that a consistency
effect occurs. When considering the context of comparison, where the accessibility of
information influences one’s judgment, the information in the first subscales form a
standard or norm on which one focuses (Sudman et al. 1996), in this case the occurrence of
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oral symptoms or side effects. Therefore, the context of comparison is limited to specific
oral impacts, such as oral pain. In a sense a person is made more conscious of how often
certain aspects of oral health or disease have occurred, thus making the judgment on the
previous items count for the interpretation of the less concrete and more general aspects of
OHRQoL, which are represented by items contained by the social and psychological
subscales (Weinberger et al. 2006).
So far the factorial structure of the OHIP has been neglected. Owing to a
relatively small sample size, factor analyses could not be carried out. Nonetheless, the
results show highly significant subscale intercorrelations, yet version 1 does show lower
intercorrelations (indicating less overlap between subscales) than version 2. Ideally,
correlations between subscales should be low and non-significant to be able to measure
different constructs. This overlap may indicate the need for a more parsimonious model,
with fewer dimensions, as supported by other studies into the factorial structure of the
OHIP (John et al. 2004, John 2007, Mumcu et al. 2007). Furthermore, the intercorrelational
differences between the subscales of both versions of the OHIP suggest variable factor
structures as a result of order changes of the items.
Whether these order effects are clinically significant is a matter of perspective.
There is no specific guideline for determining clinical significance, because small
differences in mean scores can be statistically significant. Nevertheless, statistical
significance is not equivalent to clinical significance (Crosby et al. 2003). To give some
support to significance testing and to be able to interpret these outcomes, effect-size
estimates can be used, but these estimates do not quantify clinical significance or relevance
because that depends highly on the disease or the condition under consideration (Addy et
al. 2005). In this study the largest effect size (0.19) was found on the Psychological
disability scale. This indicates a small difference, but if one considers that this difference is
only caused by an alternate order of items instead of a disease or treatment, it changes the
perspective. Furthermore, both samples show a relatively high OHRQoL, compared with
other sample studies (Slade 1997b, Allen et al. 1999). This is perhaps because of the
sample population, which is relatively young and highly-educated and is therefore expected
to have rather good oral health (Lopez et al. 2006). Above all, these characteristics have
been shown to be indicative for lower OHIP scores and thus a higher OHRQoL (Slade
1997b). Therefore, it is possible that a more heterogeneous sample would have shown an
even larger effect when it comes to changing the item order. A smaller effect is also
possible; therefore, further research into this issue is needed.
However, for research efforts even small effects can have devastating impacts on
outcomes and conclusions. The results indicate a consistency effect, which may be partly
explained by the hierarchical underlying model of the OHIP. Additionally, subscale
intercorrelational differences have been found, which could indicate different factor
structures. For these reasons we recommend following the original item order of the OHIP,
especially when considering the comparison of research outcomes with other studies.
Furthermore, this study advocates more research into the factorial structure of the OHIP
because high intercorrelations between subscales make the assumption of independent
dimensions susceptible. In this study a selective sample was used, which makes
generalizable conclusions precarious. However, the results do warrant more attention to be
paid to order effects within the OHIP, or other OHRQoL questionnaires for that matter.

18

Acknowledgements- This study was supported by the Academic Centre for Dentistry
Amsterdam (ACTA) and the Netherlands Institute for Dental Sciences (IOT).

19

20

CHAPTER 3
On the severity of impacts captured by the dimensions of the
Oral Health Impact Profile
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INTRODUCTION
The Oral Health Impact Profile (OHIP), developed by Slade and Spencer (Slade et al.
1994), is intended to evaluate the physical, psychological and social impacts of oral health
on people’s quality of life (Andersen et al. 1997, Oliveira et al. 2005). This instrument
contains seven dimensions, which are based on Locker’s conceptual model of oral health
(Locker 1988, Slade et al. 1994). This model has its foundation in the Classification of
Impairments, Disabilities and Handicaps developed by the World Health Organization
(John et al. 2004). The dimensions are hierarchically ordered so that the impacts described
by the dimensions are considered to be gradually more disruptive to one’s life (Slade
1997a).
In Locker’s model, impairment or disease may lead to Functional limitations,
which in turn may lead to Physical pain and Psychological discomfort. Pain and discomfort
can lead to disability (Physical, Psychological or Social), and disability can lead to
Handicap (Slade et al. 1994). What can be inferred from this model is that it consists of an
internal and an external component. The internal component focuses more on awareness of
limitation or discomfort, and the external component is focused more on interpersonal and
social experiences (Slade et al. 1994). As the OHIP is founded on this hierarchical model,
one could argue that the complete set of events captured by dimensions higher in the
hierarchy should be judged as having a more severe impact on quality of life than events
described by lower dimensions.
Because Locker’s hierarchical model has been proposed as the underlying basis of
the OHIP, the aim of this study was to test the tenability of this model and to identify the
relative severity of the impacts on daily life captured in the seven dimensions of the OHIP.
It is hypothesized that dimensions situated higher in the hierarchy will be judged as having
a more severe impact on daily life relative to dimensions lower in the hierarchy.
MATERIALS & METHODS
Participants were 235 psychology freshmen (71% female), for whom filling out
questionnaires was a mandatory part of their course. The study design was approved by the
Netherlands Institute for Dental Sciences (IOT) and by the Department of Psychology
(UvA). Subjects took part voluntarily, were able to stop at any given time, and were given
the appropriate information concerning the aim and general conclusions of this study.
The method of paired comparison, first introduced by Thurstone (Thurstone
1927), and the method of direct ranking were applied. One could use subscale mean scores,
but subscale mean scores are, in fact, judgments made relative to an internal standard,
whereas with the method of paired comparison all members of a pair are judged relative to
all other members. With the method of direct ranking judgments are made simultaneously.
For the paired-comparison experiment the seven dimensions of OHIP, each
constituting a problem which can occur in daily life, were captured in vignettes. These
vignettes were used to run two balanced pairwise comparison experiments (example Fig.1).
To adhere to the two components (internal and external) segmenting the hierarchical model
of the OHIP, the dimensions were divided into two groups to form two pairwise
comparison experiments. The first experiment was restricted to the dimensions: Functional
limitations, Physical pain, Psychological discomfort, and Handicap. The second experiment
was restricted to the dimensions Physical disability, Psychological disability, Social
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disability, and Handicap. Both paired-comparison experiments, each consisting of four
dimensions, gave ½n (n-1) = 6 pairs (Edwards 1957).

Functional limitations

Physical pain

Limited functioning of
certain body parts

Experiencing bodily pain

Fig. 1. An illustration of the vignettes

To obtain an optimum order for the presentation of pairs, Ross’s method was used
(Ross 1934). This method eradicates space and time errors, circumvents regular repetition,
and maintains the greatest possible spacing between pairs involving any given member of
the stimulus group (Ross 1934).
The intrasubject reliability was calculated by using Kendall’s coefficient of
consistence: ζ (zeta). It is defined as the consistency with which subjects make a paired
judgment. Coefficient ζ can have a value ranging from 0 to 1, with a value of 1 indicating
that a subject is perfectly consistent in his/her judgment Coefficient ζ is established by
calculating the amount of circular triads. A circular triad is an inconsistency in ½n (n-1)
judgments (Edwards 1957) and occurs, for instance, when a subject chooses A over B, B
over C, and C over A, while the subject logically should have chosen A over C. The
maximum amount of circular triads is equal to (n3-4n)/24 for an even number of members.
In this case there are two paired-comparison experiments with four members each, which
give a maximum of two circular triads for each experiment. The more circular triads a
subject has, the more inconsistency a subject displays and the lower the value of coefficient
ζ is.
To determine the intersubject agreement, defined as the extent to which subjects
agree in their comparative judgments amongst each other, Kendall’s statistic u was
calculated (Edwards 1957, Kendall et al. 1990). A value of 1 indicates perfect agreement
and this value becomes smaller when agreement lessens.
The relative severity of the impact captured by the dimensions can be expressed in
terms of scale values, as obtained by the Thurstone method (Edwards 1957). We refer to
Edwards (Edwards 1957, p. 19-37), for the precise procedure used to calculate these scale
values. The following is a summarisation of this procedure. To obtain scale values, the
frequencies with which impact I is judged as more severe than impact j are placed in a
frequency (F)-matrix, after which the proportion (P)-matrix is obtained by calculating the
proportion corresponding to the frequencies in the F-matrix. Subsequently, the
standardized z-values related to the proportions are ascertained to produce a Z-matrix. The
zij-values in each column are then summed up and placed in order of succession, after
which the mean z-values are calculated and regarded as the scale value. A constant is added
to the scale values to make them positive. For convenience the largest negative scale value
is used as a constant, forming a continuum of relative severity that has its origin in the
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impact judged as least severe (with scale value zero). The scale values can be interpreted in
terms of deviations relative to the mean of all other scale values.
In addition, the method of direct ranking was applied. This method allows all
dimensions to be listed randomly after which subjects are asked to rank them. The order of
presentation of the dimensions was the same for all subjects: Functional limitations,
Physical disability, Handicap, Psychological discomfort, Social disability, Physical pain,
and Psychological disability.
The two paired-comparison experiments and the direct ranking task were
computerized and succeeded each other. Before starting the tasks, it was explained to the
subjects that the questionnaire regarded problems in daily life. The pairs were presented
one at a time, headed with the instruction: ‘Which problem do you find most severe? Mark
that problem with an X’. Subsequently, the direct ranking task was presented. This task
was headed with the instruction: ‘Rank the problems described below from 1 (most severe
impact) to 7 (least severe impact)’.
RESULTS
The number of subjects related to the coefficient of consistency is shown in Table 1 for
experiment 1 and 2. Nine subjects in experiment 1 and 22 subjects in experiment 2 were
inconsistent in their judgment. Their data were excluded from further analyses.
Furthermore, 49 out of 235 subjects failed to fill out the direct ranking task correctly. When
comparing results with and without these 49 subjects differences were so minor that it was
decided to report only the results of the smaller sample size (N=167).
Table 1. Number of circular triads (d), coefficient of consistency (ζ), and number of subjects
d
ζ
Subjects
Experiment 1
0
1.00
226
1
0.50
8
2
0.00
1
Experiment 2
0
1.00
213
1
0.50
20
2
0.00
2

The results of the paired-comparison experiments 1 and 2 are presented in Tables
2 and 3, respectively. These tables show the frequency with which the column dimension
was judged as having more impact on daily life than the row dimension. The rank of each
dimension was determined by summing up the frequencies in each column.
The intersubject agreement was calculated and tested for significance using X2
distribution, which represents the probability of finding a u value when judgments were
made at random. The calculations resulted in u= 0.58, X2(6) = 570.77, p< 0.001 for
experiment 1 and u= 0.73, X2(6) = 991.94, p< 0.001 for experiment 2. Therefore, both
experiments showed highly significant agreement, beyond chance.
The results of experiment 1 (Table 2) show that subjects judged Handicap as
having the most severe impact on daily life, followed by Psychological discomfort. The
results of experiment 2 (Table 3) also show that subjects judge Handicap as having the
most severe impact on daily life, followed by Psychological disability.
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Table 2. The frequency with which each column dimension is judged as having more impact on daily living than
each row dimension in experiment 1
1
2
3
4
1
Functional limitations
41
89
152
2
Physical pain
126
117
130
3
Psychological discomfort
78
50
118
4
Handicap
15
37
49
Total
219
128
255
400
Rank
3
4
2
1
Table 3. The frequency with which each column dimension is judged as having more impact on daily living than
each row dimension in experiment 2
1
2
3
4
1
Physical disability
107
82
138
2
Psychological disability
60
62
92
3
Social disability
85
105
110
4
Handicap
29
75
57
Total
174
287
201
340
Rank
4
2
3
1

Scale values from experiment 1 and 2 are given in Table 4. According to the
transformed scale values in experiment 1, the distance between the dimension with the least
severe impact on daily living (Physical pain) and the dimension with the most severe
impact on daily living (Handicap), was approximately 1 standard deviation relative to the
mean scale value of all dimensions. In experiment 2, the distance between the dimension
with the least severe impact on daily living (Physical disability) and the dimension with the
most impact on daily living (Handicap), was less than one standard deviation relative to the
mean scale value of all dimensions.
Table 4. Scale values of the dimensions in experiment 1 and 2
Dimensions
Experiment 1
Functional limitations
Physical pain
Psychological discomfort
Handicap
Experiment 2
Physical disability
Psychological disability
Social disability
Handicap

Scale value
0.311
0.000
0.511
1.158
0.000
0.460
0.129
0.688

As for the direct ranking task, the rank total of each problem was calculated.
Results are presented in Table 5. Handicap and Psychological disability were judged as
having the most severe impact on daily life, followed by Physical disability, Social
disability, Functional limitations, Psychological discomfort, and Physical pain.
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Table 5. Overall ordering according to the direct ranking task
Dimensions
Handicap
Psychological disability
Physical disability
Social disability
Functional limitations
Psychological discomfort
Physical pain

Total
475
612
630
717
723
741
778

Rank
1
2
3
4
5
6
7

DISCUSSION
In this study, two methods were applied to test the soundness of Locker’s hierarchical
model as the foundation of the OHIP. Furthermore, these methods were used, first to
identify the relative severity of the impacts on daily life captured in the dimensions of the
OHIP, and second to test the hypothesis that dimensions situated higher in the hierarchy
will be judged as having a more severe impact on daily life relative to dimensions lower in
the hierarchy.
Subjects’ judgments on the paired-comparison experiments show Handicap being
judged as having the most severe impact on daily life. This was expected because Handicap
is situated highest in the hierarchy and can perhaps be seen as a combination of impacts
described by the preceding dimensions in the model. Furthermore, in both pairedcomparison experiments it seemed that psychological well-being was also regarded as an
important attribute to daily life because the impacts of Psychological discomfort and
Psychological disability were judged as having the second most severe impact on daily life.
Although the relative distances indicated by the scale values were not particularly large
(maximum approximately one standard deviation), they do however, show a difference in
judging severity of impact on daily life. Moreover, given the selective nature of the sample,
where subjects are expected to be relatively healthy, it could be that relative distances
between severity judgments are higher in populations where disease and impairment are
more prevalent.
The results of the direct ranking task showed a similar order, as was intended by
Slade and Spencer (Slade et al. 1994). Because the dimensions were not divided into an
internal and external component, as with the paired-comparison experiments, the results
were difficult to compare. However, consistent with the findings of the paired-comparison
experiments, Handicap and Psychological disability were also judged as having the most
severe impact on daily life. In Contrast, Psychological discomfort was ranked relatively
low, while Functional limitation was ranked relatively high, in the direct ranking task.
Nevertheless, these contrasting results were merely found within the realm of the two
components previously mentioned.
Most importantly, both paired-comparison experiments and direct ranking task,
demonstrated the tenability of Locker’s model as the foundation of the OHIP. The results
of other studies support these findings (Nuttall et al. 2006, Baker 2007), but these studies
based their support on frequency of impact, in other words, impacts that have actually been
experienced and thus rest on an internal standard. Because, in this study, a relatively young
and highly educated sample was used, which is expected to have a rather good oral health
(Slade 1997b, Lopez et al. 2006), one could argue that this population does not have the
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experience of certain oral impacts on daily life. For that reason, the judged severity of
impact was used to explore the underlying model of the OHIP. Moreover, similar findings
from different studies, using different methods, lend further support to these findings
(Campbell et al. 1959).
Both paired-comparison experiments and direct ranking task indicate a difference
between the severities of the impacts on daily life captured in the seven dimensions, which
suggests that dimensions contribute differently to oral health-related quality of life
(OHRQoL). The contribution of an item to a subscale has already been accounted for by
including item weights (Slade et al. 1994), even though empirical evidence shows no
overall improvement in the ability of the OHIP to discriminate between groups or to predict
treatment needs when including item weights (Allen et al. 1997). This also applies to other
measures, for that matter (McGrath et al. 2004). Perhaps this is a result of the fact that no
apparent hierarchy exists within subscales, but only between subscales.
We therefore propose that when computing overall scores, the weight or
contribution of a subscale should be accounted for. Given that overall scores and subscale
scores are usually calculated by summing item scores, whereby the contribution of a
subscale score to an overall score is a reflection of the number of items in the subscale, one
could argue that dimensions, which are considered as having a more severe impact on the
quality of life, should be represented by more items.
Whereas, within dimensions of the OHIP the relative differences between impacts
of events have been compensated for by including item weights (Slade et al. 1994), no
attempt has been made to compensate for the relative differences between dimensions. The
OHIP does not include subscale weights, and although the number of items per subscale
varies, the dimensions (Handicap and Psychological disability) that are, in fact, regarded by
subjects as having the most severe impact on daily life, are reflected in the OHIP by the
smallest number of items (six).
Although the limitations of this study are apparent in that a student sample was
used, this does not weaken the fact that the relative contribution of subscales warrants more
attention if one wants to unravel the true merit of OHRQoL. A complete paired-comparison
experiment with all dimensions should be run amongst a more representative sample. The
vignettes describing the impacts could be adjusted to accommodate more varied, less
educated samples. We suggest that the OHIP could be modified by including subscale
weights and/or by increasing the number of items, as suggested above.
Acknowledgements- This study was supported by the Academic Centre for Dentistry
Amsterdam (ACTA) and the Netherlands Institute for Dental Sciences (IOT).

27

28

CHAPTER 4
The internal responsiveness of the Oral Health Impact
Profile-14 to detect differences in clinical parameters related
to surgical third molar removal
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INTRODUCTION
Nowadays, impacts of oral conditions on patients’ well-being and treatment efficiency are
a central focus in dental research. The Oral Health Impact Profile (OHIP-49) is the most
commonly used instrument to assess impacts of oral conditions. This instrument is based
on Locker’s adaptation of the ‘Classification of Impairments, Disabilities and Handicaps’
developed by the ‘World Health Organisation’ (Locker 1988, Slade et al. 1994, John et al.
2004), and contains seven hierarchically ordered dimensions. A derivative of this
instrument, the OHIP-14, was developed later and captures the same dimensions as the
original. It consists of 14 items, including two items out of every dimension of the OHIP49 (Slade 1997a). A higher score on the OHIP-14 (or 49) indicates a greater impact of oral
conditions. Both instruments are generally used in cross-sectional and longitudinal studies
and are aimed to evaluate the physical, psychological and social impacts of oral conditions
[5, 6].
Even though short-form instruments are more convenient compared to the original
to administer in certain settings (such as clinical settings), it is recognized that short-form
instruments are more prone to reliability and validity issues (Slade 1997a). There are some
studies which resulted in some attention towards the reliability and validity of the OHIP14, but even so, the focus is mostly on cross-sectional validity and test-retest reliability.
However, when it comes to treatment efficiency in longitudinal studies, responsiveness the ability for an instrument to detect clinical changes – is ever so important (Locker et al.
2004). However, there seems to be some confusion in the literature as to what a responsive
measure actually is. One review study (Husted et al. 2000) suggests that there are to two
main aspects when it comes to responsiveness; external and internal responsiveness.
External responsiveness is the extent to which changes over time match up with an external
standard. Internal responsiveness is defined as the ability of a measure to detect change
before and after treatment. In this study, responsiveness refers to internal responsiveness.
There are different studies with regard to the responsiveness of the OHIP-49 and
the OHIP-14. The OHIP 49 has been shown responsive to treatment among edentulous
patients (Awad et al. 2000, Allen et al. 2001) and to tooth whitening among adolescents
(McGrath et al. 2005). With respect to the OHIP-14, one study found the OHIP-14 to be
modestly responsive to change when used to evaluate a dental care program for the elderly
(Locker et al. 2004) and it has even been shown that the responsiveness of the OHIP-49
can be maintained while reducing the number of items (Awad et al. 2008).
However, is the OHIP-14 responsive to the surgical removal of third molars?
Although relatively common, third-molar surgery is considerably invasive and is most
often performed in an outpatient setting on relatively young people who are expected to be
healthy and therefore have rarely had prior experience with surgery (Litt et al. 1995).
Furthermore, it is realistic to assume that a large part of the people who have had third
molar surgery will experience postoperative pain. This pain can be exacerbated by clinical
parameters, such as preoperative or postoperative complications and the number of molars
removed (Van Wijk et al. 2009). Thus, the side-effects of third molar surgery can have a
great impact on patients’ well-being, and should therefore be detected by the short-form
OHIP-14. One study indicated the OHIP-14 to be responsive to clinical changes in status of
impacted third molars in a Scottish general dental practice (Fernandes et al. 2006). As with
this study, the present study also focuses on the responsiveness of the OHIP-14 with
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regard to third molar surgery, which is one of the most frequently performed oral surgery
procedures (Worrall et al. 1998).
Thus the aim of the present study is to assess the internal responsiveness of the
OHIP-14 with respect to third molar surgery. It has been hypothesised that OHIP scores are
higher in the first few days after surgery than in the preoperative state. Furthermore, this
study will explore the OHIP-14’s ability to differentiate between patients with and without
preoperative and postoperative complaints, between patients with a different preoperative
status and other clinical variables.
MATERIALS & METHODS
Participants
Patients who were referred to the Department of Oral & Maxillofacial Surgery of the
Academic Medical Centre (AMC) in Amsterdam by their dentist for surgical removal of
their impacted third molars and who were 18 years or older, were eligible to participate in
this study. Inclusion criteria were the ability to read, understand and fill in questionnaires
and willingness to participate. Only impacted mandibular third molars were included and
surgery was performed unilaterally (one side only). The study was approved by the medical
ethics committee of the Academic Medical Centre Amsterdam, University of Amsterdam.
The study was performed with the understanding and written consent of each patient and
according to the ethical principles described in the Helsinki Declaration.
Impacts of oral conditions
The OHIP-14 (Slade 1997a) was used to assess impacts of oral conditions. A Dutch OHIP14 was constructed by using the relevant items from the original questionnaire (49 items)
that had recently been translated into Dutch (Van der Meulen et al. 2008). The OHIP-14
consists of seven dimensions, namely: functional limitations, physical pain, psychological
discomfort, physical disability, psychological disability, social disability and handicap.
Before surgery, patients were asked for each item of the OHIP-14 how often in the past 4
weeks they had experienced a certain problem regarding their teeth, mouth or dentures.
They responded on a Likert-type scale, which was coded as follows: 5, very often; 4, fairly
often; 3, sometimes; 2, hardly ever and 1, never. Thus, higher scores indicate more impacts
of oral conditions. The total score ranged from 14 – 70. The same instrument was used for
the eight follow-ups: directly after the surgery, every day thereafter for a six-day period,
and one month after the surgery. The time period of the OHIP- items was changed for the
first seven follow-ups in which the items were introduced with “Today” instead of “During
the past four weeks”.
Clinical variables
Patient characteristics were measured by;
• Smoking (yes or no)
• Mandibular third molar that was surgically removed (left or right).
Preoperative status was measured by:
• Preoperative complaints (1 = no complaints, 2 = pain, 3 = other)
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•
•
•

Mucosal coverage (1 = none, 2 = partial, 3 = covered): Mucosal coverage is the
extent to which soft tissue (the gingiva) covers the third molar. As such, more
mucosal coverage requires more removal of more soft tissue.
Classification of angulations (1.Vertical, 2.Mesioangular, 3.Distoangular,
4.Horizontal, 5.Inverted, 6.Normal): How the molar is situated in the bone. An
angulation deviating from a normal one (vertical) is more difficult to remove.
Molar classification = a combination of class (I, II or III) with position (A, B or
C). Higher classes reflect less space in the jawbone, and increased risk of
damaging a nerve and thus the occurrence of postoperative complication. Position
reflects the degree of impaction in the bone; higher positions will require more
bone removal to access the third molar (Pell et al. 1942).

Procedural variables that were taken into account:
• Type of alveotomy (whether splitting the molar was required for removal from the
bone: yes or no)
• duration of surgery (in minutes)
Postoperative complications (1 = abscess [infection], 2 = alveolitis [infection of the
jawbone], 3 = other) were assessed within one week and four weeks after surgery.
Statistical analyses
Sample size was based on time and on availability of patients and it was determined that a
one year period of testing would yield approximately 100 eligible patients. Associations
between categorical variables were analysed using the Chi2 test. Independent mean scores
were compared using the independent samples t-test. The responsiveness of the OHIP was
assessed by using repeated measures ANOVA, followed by paired-samples t-tests when
appropriate. Effect size estimates for within subject effects were calculated by Partial etasquared (η2), and effects size estimates for between subject effects (ES) were t-based
calculations. These estimates are interpreted in terms of the ranges of magnitude as
follows: < 0.2 (small difference), through 0.2–0.8 (moderate difference), to > 0.8 (large
difference) (Cohen 1977). The level of significance was set at alpha = 0.05.
RESULTS
Participants
A total of 107 patients were eligible to be included in the study. As a result of incomplete
data (there where the majority of the postoperative week measurements were not filled in,
and/or in combination with no one-month postoperative measurement), 10 patients were
excluded from the analyses. The resulting sample consisted of 45 male (mean age = 26.2,
SD. = 6.6) and 52 female patients (mean age = 25.0, SD = 4.7) who did not differ with
respect to age.
The majority of patients did not experience preoperative complaints (73.2%),
preoperative pain was experienced by 24.7% and 2 patients (2.1%) had another
pathological condition (a distal carious lesion of the second molar, and periodontal bone
loss distal from the second molar). Smokers (20.6%) seemed to report preoperative pain
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more often than non-smokers, however, the Chi2-test was only marginal significant, X2(1)
= 3.57, p = 0.06.
The right mandibular third molar was removed more often (62.9%) than the left
mandibular third molar. The surgical procedure lasted, on average, for 16.1 minutes (SD =
5.7) with a range of 8 to 45 minutes. The majority of impacted third molars (87.6%)
required splitting of the tooth in order to be removed. In 48.5% of the patients, their third
molar was partially covered by mucosa, the remaining molars were covered completely
(51.5%). A limited number of angular classifications were found. The most common
position was horizontal (43.3%) followed by mesioangular (36.1%), distoangular (12.4%)
and vertical (8.2%). The distribution of the molar classification was as follows: The
majority (54.6%) had a 3B classification, the next most common was 2B (22.7%) followed
by 3C (13.4%). The remaining 9.3% was distributed across 1B, 2A, 2C and 3A. Only three
patients developed some kind of postoperative complication within 4 weeks.
Responsiveness of the OHIP
The internal responsiveness of the OHIP-14 was assessed by using ANOVA for repeated
measures. Data were analysed twice: (1) for the entire sample and (2) for patients without
any pre- or postoperative complaints. Results are presented in Table 1. For the entire
sample, a significant effect over time was found, F(8. 87) = 21.6, p < 0.001, η2 = 0.67. This
effect resulted from a significant increase in mean score on the first day of the
postoperative week, relative to the pre-test measure. In addition, all mean scores were
significantly different relative to each other, with exception of the mean difference between
the preoperative score and the one-month postoperative score. For the sample of patients
without pre- or postoperative complaints a nearly identical result was found. A significant
effect for time was found, F (8, 61) = 15.8, p < 0.001, η2 = 0.67. All mean scores were
significantly different from each other with the exception of the mean scores on day 6 and
7. After one month the mean OHIP-score did not differ from the preoperative score. These
results show that the OHIP-14 is able to differentiate between the preoperative day, nearly
all days within the postoperative week and one month postoperatively, and can therefore be
considered internally responsive to changes in impacts of oral conditions as a result of
surgical third molar removal.
Table 1. Mean OHIP-14 score (standard deviation) preoperatively, on each postoperative day for a week and one
month postoperatively
PreDay 1
Day 2
Day 3
Day 4
Day 5
Day 6
Day 7
Month
16.85
28.47
25.71
23.53
22.17
20.98
19.92
18.62
16.34^
Group 1a
(N = 95)
(5.35)
(9.32)
(8.89)
(8.27)
(8.59)
(8.15)
(7.70)
(6.57)
(4.54)
Group 2b
16.26
28.33
25.45
22.98
21.69
20.25
19.40
18.14
16.13^
(N = 69)
(3.89)
(9.33)
(8.66)
(7.52)
(7.76)
(6.80)
(7.28)
(6.40)
(4.17)
a
Entire sample
b
Subsample without patients experiencing preoperative or postoperative complications
^
Differences in the preoperative score and one-month postoperative score are not significant at α= 0.05

The previous analyses have shown that all repeated measurements differed significantly
(expect for pre- and one-month postoperatively) on the total score. In the following
subscale analyses, those points in time are reported where the observed differences were
largest. That is, the preoperative measurement, the first postoperative day (on which the
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difference relative to the preoperative measurement was largest) and the seventh
postoperative day (which is still higher than the preoperative measurement but lower than
on the first preoperative day). In other words, these results were specifically selected since
they provide the reader with the maximum amount of information with the least amount of
space. Table 2 represents the mean OHIP-14 subscale scores on the preoperative day, the
first day postoperatively and one week postoperatively. Results show that, relative to the
other subscales, patients score significantly higher on the Physical pain subscale F (6, 91) =
7.27, p < 0.001, η2 = 0.32, preoperatively (most likely resulting from the patients that
reported pain as preoperative complaint). On the first postoperative day, patients scored
even higher on Physical pain, F (6, 90) = 66.16, p < 0.001, η2 = 0.82. Also, there are still
significant differences after one week F (6, 90) = 13.36, p < .001, η2 = 0.47, which can still
be attributed to the Physical pain subscale. After correcting for multiple tests (seven
subscales so 0.05 / 7 = 0.007) the results described above remain significant.
Table 2. Mean OHIP-14 subscale scores and standard deviations for the preoperative and postoperative period
(first day and after one week).
Preoperative
Postoperative Day 1
Postoperative Day 7
Functional limitations
Physical pain
Psychological discomfort
Physical disability
Psychological disability
Social disability
Handicap
SD, standard deviation

Mean (SD)

Mean (SD)

Mean (SD)

2.07 (0.33)
2.94 (1.53)
2.59 (1.22)
2.33 (1.05)
2.47 (1.11)
2.29 (0.79)
2.17 (0.72)

3.74 (1.63)
6.25 (1.77)
3.34 (1.57)
4.39 (2.00)
3.39 (1.45)
3.93 (1.66)
3.45 (1.90)

2.39 (0.72)
3.53 (1.70)
2.45 (1.06)
2.77 (1.45)
2.45 (0.92)
2.57 (1.18)
2.42 (0.94)

Clinical variables
Patients without preoperative complaints scored significantly lower (mean = 16.2, SD =
3.9) than patients with preoperative complaints (i.e. pain; mean = 18.9, SD = 8.1) on the
mean OHIP-14 score preoperatively, t (93) = -2.2, p < 0.03, ES = 0.24.
Furthermore, patients with partial and complete mucosa coverage were compared
across time on the OHIP-14 score. Besides an expected within-patients effect from time F
(8, 86) = 21.9, p = < 0.001, η2 = 0.67, a trend was found between mucosa and time, F (8,
86) = 1.99, p < 0.06, η2 = 0.16. Exploratory inspection of the means plotted(?) over time
revealed that the interaction resulted from a difference in the change from the preoperativemean score to the first postoperative-mean score. The group with partially covered mucosa
had a higher preoperative score (mean = 17.79, SD = 6.81) than the completely covered
group, but showed a smaller increase of impact on oral health (postoperative mean = 27.38,
SD = 7.73), while the completely covered group started out lower (mean = 15.94, SD =
3.17), but ended up higher (mean = 29.53, SD = 10.63). This was related to the mean
surgery time, which was longer for patients with full mucosa coverage (mean = 18.1 min.
SD = 6.6) than for patients with partial mucosa coverage (mean = 14.1 min. SD = 3.6), t
(95) = 3.65, p < 0.001, ES = 0.38.
ANOVA was used to compare the mean OHIP-14 score between the different
angular classifications on each day of measurement, but no significant differences could be
shown at any point in time. This analysis was repeated using molar classification as the

34

independent variable. Only the three largest groups were analysed, the 3B, 2B and 3C
position. A significant difference between groups was found on mean OHIP-14 score on
the first postoperative day, F (2, 84) = 3.22, p = 0.045, η2 = 0.07. Next, the two largest
groups (3B and 2B) were analysed using ANOVA for repeated measures on the mean
OHIP-14 scores of the preoperative and first postoperative day. Results showed a
significant interaction between position and time, F (1, 72) = 4.24, p = 0.043, η2 = 0.06,
resulting from a higher increase in mean OHIP-14 score for the molars in the 3B position.
A logical result, since more than half the crown is impacted in the mandibular ramus. Chi2analysis indeed shows a strong association, X2 (2) = 18.35, p < 0.001, between type of
removal (with and without splitting) and degree of impaction (2A, 3B and 3C), since nearly
all molars (51 vs. 2) with a 3B degree of impaction, and all molars with a 3C degree of
impaction, required alveotomy using splitting.
Patients who needed splitting (n=85) of the third molar were compared to patients
who did not require splitting of the molar (n= 12) on OHIP-14 score across time. The
following results should be considered preliminary given the small sample size of the
subgroups. Results again show the time effect, F (8, 86) = 7.91, p < 0.001, η2 = 0.42 but no
interaction with type of alveotomy (with/without splitting), F (8, 86) = 0.59, p < 0.78, η2 =
0.05. Nevertheless, the group that required splitting scored consistently higher than the
other group, except for preoperatively, where they scored lower. In addition, the group
without splitting was rather small, i.e. n = 12, resulting in low power to detect possible
differences, if present. Surgical removal without splitting lasted significantly shorter (mean
= 12.4, SD = 3.5) than surgery that did require splitting the molar (mean = 16.7, SD = 5.8),
t (95) = -2.48, p < 0.02, ES = 0.25.
DISCUSSION
As was hypothesized, patients scored higher on the OHIP in the first few days after
surgery, which can be explained by the impact of surgery. Furthermore, by day seven and
one month after surgery a large proportion of the patients scored even below their
preoperative level. In addition, the OHIP-14 differentiates well between patients with or
without pre-operative complaints, and between patients differing in other clinical variables
(mucosa coverage, position and extent of surgery). Patients without preoperative
complaints reported less oral impacts than patients with preoperative complaints. Although
the difference was relatively small, it does suggest that the OHIP-14 is sensitive enough to
distinguish between patients with and without preoperative complaints. Also, patients with
partially covered mucosa reported more oral impacts after surgery than patients with
completely covered mucosa. This could be explained because partially covered mucosa is
perhaps more prone to infections than completely covered mucosa. However, patients with
completely covered mucosa, although starting out with less oral impacts, ended up
reporting more oral impacts right after surgery. This may result from the fact that more
tissue needs to be removed and /or a longer surgery time is necessary for patients with full
mucosa coverage. Although no significant difference was found, the time of surgery for
patients who required splitting was also longer and resulted in higher scores on the OHIP14.
Whether these results are clinically significant is a matter of perspective. There is
no specific guideline for determining clinical significance, because small differences in
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mean scores can be statistically significant. Nevertheless, statistical significance is not
equivalent to clinical significance (Crosby et al. 2003). To give some support to
significance testing and to be able to interpret these outcomes, effect-size estimates can be
used, but these estimates do not quantify clinical significance or relevance because that
depends highly on the disease or the condition under consideration (Addy et al. 2005).
One important point of discussion concerns the comparison of the OHIP-14 score
that was filled in for different time frames (i.e. oral impacts in the last four weeks or
today). The authors like to point out that, in the original instruction, the 4-week time
interval is used to yield a more or less stable estimate. That is, not all oral complaints are
present continuously, but may vary across time. That is why the 4-week interval is used in
the original OHIP. However, suppose a healthy patient undergoes third molar surgery. On
the second postoperative day the OHIP-14 is filled in, asking for the impact of oral health
status on the last 4 weeks. We expect that the patient will answer the questions based on the
discomfort felt in the last two days. We do not expect that the patient will ‘calculate’ an
average impact based on 26 days without discomfort and 2 days with discomfort. Given
this reasoning, we feel that comparing the preoperative, one-week postoperative and onemonth postoperative is suitable despite differences in instruction. Related to this, we found
that mean scores on the OHIP of the first post-operative day corresponded with
postoperative scores on the OHIP that were taken in another study (Van Wijk et al. 2009)
one week post-operatively. In some way, it is remarkable that approximately the same
score is found on the first postoperative day and one week postoperatively. A difference
between the two studies is that in the present study patients were asked to rate the impact of
oral condition on normal functioning TODAY, while in the other study (Van Wijk et al.
2009) patients were asked to rate the impact of oral condition in the previous WEEK.
Nevertheless, mean scores were about the same. This suggests that responses are
influenced by that point in time where problems and/or pain are felt the most. This is an
interesting finding and definitely worth further investigation.
Limitations regarding the different recall-periods are apparent, and the comparison
with another study does not exclude the possibility of recall-effects. Convincing evidence
could be provided by repeatedly evaluating patient’s oral impacts while their oral health is
stable, or by applying different recall-periods to groups of patients with similar oral health
conditions. For future reference, perhaps a global transition judgment could also be
included to record the change over time retrospectively, which can be compared to the
changes found between the before and after judgments. Also the lack of a control group
that has not undergone surgery makes it difficult to conclude whether the effects found are
actually due to the improvement of oral health or due to regression to the mean.
Furthermore, social desirability should also be considered as a potential liability to effect
the results of this study.
CONCLUSION
Overall, this study shows that the OHIP-14 is responsive to changes as a result of third
molar surgery, and is able to differentiate between patients on a number of clinical
variables. However, considering the limitations, more research is needed.
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CHAPTER 5
Instrument-order effects: using the Oral Health Impact
Profile 49 and the Short Form 12
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INTRODUCTION
In oral health-related quality of life (OHRQoL) research, many studies use a combination
of OHRQoL and health-related quality of life (HRQoL) questionnaires, and possibly other
instruments (Allen et al. 1999, Broder et al. 2000, Kieffer et al. 2008b). To date, this has
carried out without considering the possibility of instrument-order effects. While there is
ample evidence in a wide range of disciplines that the ordering of items can influence
research outcomes (Schuman et al. 1981, McClendon et al. 1988, Sudman et al. 1996,
Weinberger et al. 2006, Kieffer et al. 2008a), there is very little literature that addresses
instrument-order effects (McColl et al. 2003). Item-order effects occur because the context
or conceptual framework surrounding the construct that is to be measured influences the
responses. Therefore, in forming an opinion, people use a standard of comparison formed
from information in the memory or from information given by a previous item (Sudman et
al. 1996, Kieffer et al. 2008a). As such effects are well known within questionnaires
(Schuman et al. 1981, McClendon et al. 1988, Sudman et al. 1996, Weinberger et al. 2006,
Kieffer et al. 2008a), it is not unlikely that such effects may also be found between
questionnaires, despite the fact that studies in HRQoL research did not find significant
instrument-order effects (McColl et al. 2003, Cheung et al. 2004, Cheung et al. 2005, Rat et
al. 2008). However, these studies dealt with generic versus disease-specific HRQoL
instruments, and the subjects were characterized by specific diseases such as asthma or
cancer. Thus subjects were probably already primed by their disease. Therefore, it is
assumed that they will answer health questions, whatever the order, with their disease as
their standard of comparison. Another study on norm data showed that scores on the ShortForm 36 (SF-36), which is a HRQoL instrument, were more favourable if a diseasespecific instrument was administered first (Bowling et al. 1999).
In any case, such studies do not exist in OHRQoL research; furthermore, we could
not find any HRQoL study, or OHRQoL study, for that matter, that dealt with instrumentorder effects between two generic instruments. This is surprising considering the many
OHRQoL studies that also assess HRQoL. Therefore, the aim of this study was to evaluate
the effect of changing the administrative order of the Short Form 12 (SF-12) (an HRQoL
instrument) and the Oral Health Impact Profile 49 (OHIP-49) (an OHRQoL instrument)
which are often combined in OHRQoL studies, be it short form or original form
questionnaires (Allen et al. 1999, Broder et al. 2000, Heydecke et al. 2003, McGrath et al.
2003, Kieffer et al. 2008b, Zimmer et al. 2009). As previously attained information
influences one’s judgment, we expect an effect to occur, implying that responses to later
questions will tend to be more consistent with responses to earlier questions (Mason et al.
1994). That is, if the OHIP is administered first we anticipate higher responses (better
HRQoL) on the SF-12, simply because judgments would be restrained to the oral impacts
described by the OHIP-49 instead of the complete array of health.
MATERIALS & METHOD
Subjects (n=1622)took part in an epidemiological study carried out to evaluate the dental
status of adults in the Netherlands and executed by The Netherlands Organisation for
Applied Scientific Research (TNO) and the Academic Centre for Dentistry Amsterdam
(ACTA). People living in and around 's-Hertogenbosch, the Netherlands, were selected
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randomly to participate in the study (Schuller 2009). The sample was stratified on the basis
of age (ranging between 25 and 75 yr).
The epidemiological study itself consisted of a survey, followed by a clinical
examination of the mouth and a battery of questionnaires. A total of 1,018 dentate people
participated in the clinical examination after which they were asked to complete the
questionnaires at home and return them in a designated envelope.
The survey consisted, among other things, of questions regarding gender, education,
and descent and of questions regarding the subject’s opinion of their oral health and general
health, which were both rated on a four-point scale from ‘excellent’ to ‘poor’.
The battery of questionnaires consisted, among others, of the Dutch version of the
OHIP-49 (Van der Meulen et al. 2008), which is an OHRQoL questionnaire, and the SF12, which is a HRQoL questionnaire. In addition, an extra item was included in the SF-12
to measure general quality of life (QoL). The OHIP-49 contains 49 items representing
seven subscales: Functional limitations, Physical pain, Psychological discomfort, Physical
disability, Psychological disability, Social disability, and Handicap (Slade et al. 1994). For
each item, respondents were asked how often, in the previous 4 wk, they had experienced a
certain problem regarding their teeth, mouth or dentures. An example of an item of the
OHIP-49 is: ‘Have you had difficulty chewing any foods because of problems with your
teeth, mouth or dentures?’ They responded on a five-point scale, which was rated from
‘very often’ to ‘never’. Thus, lower scores indicate a better OHRQoL. Scores for each
subscale were calculated by summing the scores on the items. The SF-12 consists of 12
items that represent eight subscales: Physical function, Social functioning, Role physical,
Role emotional, Mental health, Vitality, Bodily pain, and General health. The scores were
summed and transformed according to the guidelines described by Ware et al. (Ware et al.
2002), and ranged from 0 to 100. A high score indicates a better HRQoL. The general QoL
question asking subject: ‘How would you rate your quality of life during the last 4 wk?’,
was rated on a five-point scale from ‘excellent’ to ‘very poor’.
Two versions of the questionnaire battery were alternately allocated among the
subjects. Eight out of nine subjects (Group 1) who participated in the clinical examination
of the mouth received a version in which the OHIP-49 came first and was followed by the
SF-12; and one out of nine subjects (Group 2) received a version in which the SF-12 came
first and followed by the OHIP-49.
Statistical analyses
Subject characteristics in both groups, such as age, gender, education, and descent, but also
subjects’ opinions on their oral health and general health, which were assessed prior to the
allocation to the two versions of the questionnaire battery, were compared using chi-square
tests for categorical variables and independent-sample t-tests for continuous variables. The
instrument-order effects were evaluated by comparing the responses of Group 1 with those
of Group 2 on the SF-12 scores and the OHIP-49 scores by means of the non-parametric
Mann–Whitney U-test. In addition, effect sizes (ES) were calculated. Because effects sizes
are typically reliant on distribution, an alternative effect-size measure was used, which
converts a z-score into an effect-size estimate by dividing the z-score by the square root of
the total sample size (Eqn. 1) (Field 2005).
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ES = z/√N

(1)

This estimate is, as with the distribution-based estimate, interpreted in terms of the ranges
of magnitude of difference likely to be clinically meaningful: <0.2 (a small difference);
0.2-0.8 (a moderate difference); and > 0.8 (a large difference) (Cohen 1977).
RESULTS
Group 1 consisted of 686 subjects who completed and returned the first version of the
questionnaire battery. No reminders were sent out. For 20 subjects their test number was
missing or incorrect, and a further three subjects failed to fill in large parts of the
questionnaire, leaving data from 663 subjects for analysis. Group 2 consisted of 83
participants who completed and returned the second version of the questionnaire battery.
For two subjects the test number was missing or incorrect, leaving data from 81 subjects
for analysis.
Table 1. Demographic characteristics of Group 1 and Group 2
Characteristics
Group 1
Gender, Female
55.1 (633)
Education, High
50.8 (620)
Descent, Native
90.5 (631)
Age (yr)
50.6 (12.6) (663)
Data are expressed as % (n) or as mean (standard deviation, SD) (n).
Group 1, subjects who received the OHIP-49 first, followed by the SF-12.
Group 2, subjects who received the SF-12 first, followed by the OHIP-49.

Group 2
49.4 (79)
48.7 (78)
88.6 (78)
50.1 (12.0) (81)

Table 1 shows the demographic characteristics of Group 1 and 2. Results showed
no significant differences between groups with respect to gender, education, age, and
descent. Neither did the results show differences on subjects’ opinion on their oral health
and general health between Group 1 and Group 2 (Table 2). We assume, therefore, that
Group1 and Group 2 are similar except for possible instrument order effects.
Table 2. Percentage distribution of subjects’ ratings of their general health (GH) and oral health (OH)
OH
GH
Rating
Group 1(%)
Group 2(%)
Group 1(%)
Group 2(%)
Excellent
8.6
7.7
11.7
5.1
Good
66.0
65.4
75.6
75.9
Fair
18.9
20.5
10.0
15.2
Poor
6.5
6.4
2.7
3.8
Total
100
100
100
100
Group 1, subjects who received the OHIP-49 first, followed by the SF-12.
Group 2, subjects who received the SF-12 first, followed by the OHIP-49.

Because the assumption of equal variances was violated in several subscales,
differences between the subscales were assessed using a nonparametric test (the Mann–
Whitney U-test). Results are presented in Table 3. With regard to the two versions of the
questionnaire battery, results showed a significant difference between Group 1 and Group 2
on the OHIP-49 subscale Psychological discomfort (U = 22686.0, p=0.027), where Group
1 indicated having more psychological discomfort than Group 2. The effect size indicated
that the difference was small (Table 3). No significant differences were found between the
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two groups with regard to the SF-12 subscale scores. However, results did show a
significant difference between the two groups with regard to the additional QoL item (U =
22956.0, p=0.045), where Group 2 indicated having a poorer QoL than Group 1. However,
the effect size also indicated a small difference (ES=-0.07).
Table 3. Mean subscale scores of Group 1 and 2 for the Oral health Impact profile (OHIP-49) and the Short Form
(SF)-12 and mean differences between groups with confidence intervals (CI) and effect sizes.
Group 1
Group 2
Mann-Whitney test
Mean(SD)
(n=663)

Mean(SD)
(n=81)

Mean
diff.

95% CI b

zscorea

p

Effect size
Z/√n

OHIP-49
Functional limitations

11.9 (3.6)

12.0 (3.2)

-0.1

-0.95- 0.86

-0.062

0.951

0.00

Physical pain

11.7 (4.0)

11.2 (3.3)

0.5

-0.51- 1.46

-0.610

0.542

-0.02

6.5 (3.0)

6.3 (3.2)

0.3

-0.45- 0.98

-2.210

0.027*

-0.08

10.0 (2.5)

9.7 (1.5)

0.3

-0.28- 0.93

-0.604

0.546

-0.02

Psychological
discomfort
Physical disability
Psychological
disability
Social disability

6.7 (2.2)

7.1 (3.7)

-0.4

-0.97- 0.14

-0.463

0.643

-0.02

5.3 (1.2)

5.6 (2.5)

-0.3

-0.61- 0.06

-0.390

0.697

-0.01

Handicap

6.5 (1.7)

6.7 (2.7)

-0.2

-0.64- 0.21

-0.472

0.637

-0.02

Physical function

85.0 (25.4)

84.9 (23.9)

0.1

-5.70- 5.96

-0.280

0.779

-0.01

Social functioning

82.0 (21.9)

79.0 (21.7)

3.0

-2.08- 8.02

-1.426

0.154

-0.05

Role physical

75.1 (26.4)

72.8 (28.0)

2.3

-3.85- 8.44

-0.595

0.552

-0.02

Role emotional

80.6 (23.9)

77.0 (26.7)

3.6

-2.05- 9.21

-0.954

0.340

-0.04

Mental health

74.1 (18.0)

72.2 (20.0)

1.9

-2.36- 6.08

-0.637

0.524

-0.02

SF-12

Vitality

65.9 (23.5)

66.4 (24.0)

-0.6

-6.02- 4.89

-0.038

0.970

0.00

Bodily pain

83.2 (23.4)

82.8 (22.4)

0.4

-5.02- 5.83

-0.310

0.757

-0.01

General health

67.1 (21.9)

62.5 (22.9)

4.6

-0.48- 9.68

-1.703

0.089

-0.06

a

Standardized score of the mean ranked difference
b
95% Confidence intervals of the mean difference
* Ranked mean difference is significant at p< 0.05 (2-tailed).
Group 1, subjects who received the OHIP-49 first, followed by the SF-12
Group 2, subjects who received the SF-12 first, followed by the OHIP-49
SD, Standard Deviation

DISCUSSION
In contrast with our hypothesis, results did not show instrument-order effects on the SF-12
subscales. Order effects were detected with regard to one of the subscales of the OHIP-49
and general QoL, but in view of the small effect sizes these effects are negligible. The
results seem reassuring and in line with other studies on generic versus disease-specific
HRQoL instruments (McColl et al. 2003, Cheung et al. 2004, Cheung et al. 2005, Rat et al.
2008). However, while these previous studies concerned disease-specific samples, we
chose a general population to ensure that our results would not be influenced by disease
burden. We speculated that subjects characterized by specific oral conditions are likely to
be primed by their disease, which could make their disease the standard of comparison
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instead of the OHIP-49. We add, however, that we analysed a subsample of subjects who
reported their oral health to be fair to poor, and a subsample who reported their oral health
to be good to excellent, but also in these cases no instrument-order effects were found.
One possible explanation for the absence of order effects when administering the
OHIP-49 first could be that subjects were exposed to a clinical examination of the mouth
before filling out the battery of questionnaires. This could have primed them and is
something that certainly needs to be taken into account. Furthermore, it has been shown
that the SF-36 is quite insensitive when it comes to oral diseases, which could also be a
reason for not detecting order effects on the SF-12 (Heydecke et al. 2003). While the two
different versions of questionnaire battery were allocation by alternating the order as
opposed to randomizing, because of its administrative simplicity, we have no reason to
assume that bias could have risen from this allocation approach. We base this on the fact
that the two groups were comparable with regard to demographic variables.
Therefore, the present results indicate that instrument-order effects do not take
place with regard to the SF-12 and the OHIP-49. However, to be fully convinced we
suggest studying instrument-order effects outside the context of a clinical examination in a
dental setting to limit potential priming. In addition, we recommend studying order effects
using other instruments alongside the OHIP-49, or with different OHRQoL instruments, to
increase generalizability.
Acknowledgements- We would like to express our thanks to Dr. A. Schuller, of the
department of Prevention and Care of the Netherlands Organization for Applied Scientific
Research (TNO), and Dr. J.H.G. Poorterman, of the department of Social Dentistry and
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played a crucial role in the data collection for this study.
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CHAPTER 6
Linking Oral Health, General Health and Quality of Life
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INTRODUCTION
In 1947 the World Health Organization defined health as ‘a state of complete physical,
mental and social well-being and not merely the absence of disease and infirmity’ (WHO
1946). Despite this definition, general health has traditionally been seen as a
unidimensional concept, with medicine typically focused on finding the disease and fixing
it (the ‘find it-fix it’ approach) (Kaplan 2003) and with healthcare research relying heavily
on objective outcomes of disease, such as morbidity and mortality (Gift et al. 1997). This
conventional way of thinking depicts a biomedical model in which the attention is focused
on isolated parts of general health (Kaplan 2003). However, by exclusively relying on
objective outcomes, the mental and social elements of general health have been disregarded
(Gift et al. 1997), thus overlooking the multidimensional nature of general health and its
effect on quality of life (QoL) (McGrath et al. 1999). Now, decades later, this conventional
approach is being replaced by a more holistic approach, where the complexity of general
health is recognized in that ‘the whole is more than the sum of its parts’ (Aristotle). In this
so-called ‘outcomes model’ the whole is taken into consideration rather than the isolated
parts, with the intention to help people live longer and feel better, instead of just living
longer (Kaplan 2003). As a consequence, an impressive amount of attention has been given
to the psychosocial impact of disease in health assessment.
The concept of oral health has undergone a similar development. In the past, the
main focus in dental research also lay on objective outcomes (dental caries or periodontal
disease). It is now recognized that, as with general health, these outcomes do not provide
an adequate measure of oral health because they neglect the multidimensional character of
oral health and its effect on QoL (McGrath et al. 1999).
In acknowledging general health and oral health as multidimensional concepts and
as essential factors in QoL, the issue regarding the inter-relationships of these concepts has
become much more complex. Therefore, the patients’ view is considered imperative and
the use of subjective measures has become increasingly important when it comes to general
health and oral health assessment. This has led to the use of single items when measuring
self-rated general health and oral health. These are considered to be of additional value in
understanding QoL and are useful indicators of overall well-being (Benyamini et al. 2004,
DeSalvo et al. 2006). Secondly, it has led to the construction of many different health- and
oral health-related quality of life instruments (Gift et al. 1995, McGrath et al. 1999).
The most commonly used measure of health-related quality of life (HRQoL) is
the RAND-36 (Hays et al. 2001), a Dutch derivative of the American SF-36 (Van der Zee
et al. 1996b). This measure contains 35 items dispersed over eight subscales: Physical
function, Social functioning, Role physical, Role emotional, Mental health, Vitality, Bodily
pain, and General health; and it contains a single item that asks subjects to rate their
perceived change in health over a year (Hays et al. 2001). The eight subscales fall under
two distinct components, namely a physical component and a mental component. The
physical component contains four subscales: Physical function, Role physical, Bodily pain,
and General health. The mental component consists of the Social functioning, Role
emotional, Mental health, and Vitality scales (Ware 2006).
The Oral Health Impact Profile (OHIP-49), developed by Slade and Spencer
(Slade et al. 1994), is one of the most commonly used measures of oral health-related
quality of life (OHRQoL). This instrument contains seven dimensions and is based on
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Locker’s conceptual model of oral health (Locker 1988, Slade et al. 1994), which has its
foundation in the ‘Classification of Impairments, Disabilities and Handicaps’ developed by
the World Health Organization (John et al. 2004). These dimensions are hierarchically
ordered so that the impacts described by the dimensions are considered gradually more
disruptive to one’s life (Slade 1997a). The dimensions are Functional limitations, Physical
pain, Psychological discomfort, Physical disability, Psychological disability, Social
disability, and Handicap. What can be inferred from this model is that, as with the RAND36, it consists of two components. Namely, an internal component, which focuses more on
awareness of limitation or discomfort (Slade et al. 1994) and may be compared to the
physical component of the RAND-36; and an external component, which is more focused
on interpersonal and social experiences (Slade et al. 1994) and may be compared with the
mental component of the RAND-36.
In the course of oral health and general health assessment these two measures
have played a prominent role and have therefore been given considerable attention as to
their psychometric properties. Both the OHIP-49 and the RAND-36 are considered reliable
and valid measures of OHRQoL (Astrom et al. 2006, Van der Meulen et al. 2008) and
HRQoL (Van der Zee et al. 1996a, Van der Zee et al. 1996b, Ware 2006), respectively.
Although the concepts oral health, general health, and QoL have thus become an
integral part of healthcare research, this has also raised the vital question as to how these
concepts are related in the correlational and/or causal sense. There is evidence for specific
oral conditions being related to specific medical conditions, such as cancer (Ingram et al.
2005) or diabetes (Sandberg et al. 2003) and several studies deem oral health and general
health to be inseparable (Sandberg et al. 2003). It has even been suggested to include oral
health in HRQoL measures (Gift et al. 1995). However, is oral health truly to be seen as a
component of general health or rather as a concept standing on its own and perhaps merely
related to general health under certain circumstances?
The overall aim of this study was to assess the association between oral health,
health, and quality of life in a, for reasons to be discussed, relatively healthy population.
More specifically, it is hypothesized that both oral health and general health (i) and
OHRQoL and HRQoL (ii) are separate concepts. Moreover, it will be explored to what
extent oral health and general health are related to certain domains of QoL.
MATERIALS & METHOD
Participants were psychology freshmen of the University of Amsterdam (UvA). In total
118 freshmen took part, of which 70% were female. The study design was approved by the
Netherlands Institute for Dental Sciences (IOT) and by the Department of Psychology
(UvA). Subjects took part voluntarily, were able to stop at any given time, and were given
the appropriate information concerning the aim and general conclusions of this study.
Health-related quality of life was measured using the RAND- 36. The scores were
summed up and transformed according to the guidelines described by the authors of the
Dutch scale (Van der Zee et al. 1993), after which they were standardized to range from 0
to 100. A high score indicates a better HRQoL.
oral health-related quality of life was measured using a Dutch translation of the
OHIP-49 (Van der Meulen et al. 2008). This measure consists of 49 items, but because
subjects were relatively young, three items concerning dentures were excluded, leaving 46
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items. The respondents were asked, for each item, how often in the previous 12 months
they had experienced a certain problem regarding their teeth or mouth. They responded on
a Likert-type scale, which was coded as follows: 4, very often; 3, fairly often; 2,
sometimes; 1, hardly ever; and 0, never. Thus, lower scores indicate a better OHRQoL.
Several self-report questionnaires were combined to assess health symptoms, oral
health symptoms, general health, and oral health.
The Vragenlijst Onderzoek Ervaren Gezondheid (VOEG), a health questionnaire
that has previously been applied in research for the Statistics Netherlands (CBS) (Van
Sonsbeek 1990), was used to assess health symptoms. This questionnaire contains 13
dichotomously scored (yes/no) items asking subjects to indicate having particular health
complaints. An example is: ‘Do you have feelings of fatigue quite often?’
A 12-item questionnaire, which has previously been used in dental health research
for the Netherlands Organisation for Applied Scientific Research (TNO) (Kalsbeek et al.
2003), was used to assess specific oral health symptoms such as caries, jaw pain,
ulcerations, bad breath or pain. This questionnaire also included a 13th item, to allow
subjects to write down other symptoms not included in the questionnaire.
Two single items were administered asking subjects to rate their health and their
oral health on a 5-point scale, as follows: 1, very good; 2, good; 3, fair; 4, fairly poor; and
5, poor.
The participants’ task was to complete a large battery of questionnaires. This was
a mandatory part of their course for which they received study credits. The abovementioned questionnaires were administered by computer in a random order, alternating
with other questionnaires unrelated to this study.
Statistical analyses
Internal consistency was determined by calculating Cronbach’s alpha for the subscale
scores of the OHIP and the RAND. Frequencies and mean number of reported general
health symptoms and oral health symptoms were calculated. The non-parametric Kruskal–
Wallis test and Mann–Whitney U-tests were used to assess the differences between the
categories of self-rated general health (SRGH), with regard to the reported health
symptoms and the scores on the subscales of the RAND and the OHIP. The same tests
were used to assess the differences between the categories of self-rated oral health (SROH),
with regard to reported oral health symptoms and the scores on the subscales of the RAND
and the OHIP. Correlations between SROH and SRGH and between the OHIP and RAND
subscales were determined by calculating Spearman rho correlation coefficients.
RESULTS
In total 118 subjects completed the questionnaires. No missing values were present because
the questionnaire administration was computer driven. Subjects had a mean age of 21.2 yr
(standard deviation (SD) = 5.4). The internal consistencies ranged from 0.62 to 0.87 for the
OHIP scales and from 0.65 to 0.87 for the RAND scales. These internal consistencies were
relatively high considering that a Cronbach’s alpha of 0.6 is regarded as acceptable. Table
1 presents the mean subscale scores of both the OHIP and the RAND. The mean scores on
the OHIP subscales indicate a relatively good OHRQoL, and the mean scores on the
RAND subscales indicate a relatively good HRQoL.
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The means and SD values illustrated substantial skewness in both questionnaires, as can be
expected considering the present study group.
Table 1. Internal consistencies and subscale scores of the OHIP and the RAND
Mean (SD)
(N=118)
OHIP
Functional limitations [0-32]

2.7 (2.7)

Physical pain [0-32]

4.9 (5.1)

Psychological discomfort [0-20]

1.8 (2.4)

Physical disability [0-32]

1.2 (3.0)

Psychological disability [0-24]

1.1 (2.4)

Social disability [0-20]

0.5 (1.7)

Handicap [0-24]

0.7 (2.3)

RAND
Physical function [1-100]

91.4 (13.7)

Social functioning [1-100]

80.4 (20.2)

Role physical [1-100]

78.8 (33.4)

Role emotional [1-100]

78.8 (34.2)

Mental health [1-100]

70.0 (13.0)

Vitality [1-100]

63.2 (14.1)

Bodily pain [1-100]

79.6 (19.5)

General health [1-100]

67.0 (17.0)

Values in square brackets indicate range of possible scores
SD, standard deviation

Table 2 gives the percentage of subjects reporting specific general and oral health
symptoms. The results from the VOEG showed that more than 50% of the subjects
reported being fatigued and being not rested when getting up. All other general health
symptoms were selected by 14 to 35% of the subjects. As for oral health symptoms, caries
lesions (16%), gingival problems (18%), ulcerations (21%), problems with eating and
drinking (20%) and discoloration of the teeth (21%) were the most prevalent symptoms.
All other oral health symptoms were selected by 3 to 14% of the subjects.
Table 3 contains the results of the two single items: the SRGH and the SROH,
respectively. Originally these items were scored on a 5-point-scale, but because of the
relative positive scoring, it was decided to combine the response categories fair, fairly poor
and poor, to one category. More than 75% of the subjects indicated having a good to very
good general health, and more that 80% indicated having a good to very good oral health.
Table 3 also shows the mean number of reported general health and oral health
symptoms for each category of the SRGH and the SROH, respectively. The results showed
that people who rated their oral and general health as fair/poor reported considerably more
symptoms than people who rated their oral and general health as good or very good.
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Results from the Kruskal-Wallis test support these findings and showed a significant
difference between categories of SRGH (H(2) = 12.1, p< 0.01) with regard to the number
of reported health symptoms.
Table 2. Incidence of specific general health symptoms and oral health symptoms
Health symptoms
Subject%
Oral health symptoms
(N=118)
Swollen gastric region
27 (n =32)
Caries lesions
Shortness of breath
20 (n =23)
Gingival problems
Pain in chest region
20 (n =24)
Temporomandibular complaints
Musculoskeletal pains
20 (n =24)
Ulcerations
Fatigue
60 (n =71)
Problems eating and drinking
Headaches
34 (n =40)
Missing, loose or fractured teeth
Back pain
33 (n =39)
Distortion of teeth position
Upset stomach
20 (n =24)
Bad breath
Numb feeling/tingling in limbs
21 (n =25)
Sharp edges of the teeth
Being easily tired
35 (n =41)
Bad taste
Dizziness
17 (n =20)
Discoloration of the teeth
Listlessness
21 (n =25)
Pain
Getting up tired and not rested
54 (n =64)
Sleep disorders
19 (n =22)
Eye problems
14 (n =17)

Subject%
(N=118)
16 (n = 19)
18 (n = 21)
14 (n = 17)
21 (n = 25)
20 (n = 23)
4 (n = 5)
9 (n = 10)
5 (n = 6)
4 (n = 5)
3 (n = 3)
21 (n = 25)
6 (n = 7)

Using Mann-Whitney U-tests, these differences were found between the
categories ‘very good’ and ‘fair/poor’ (U= 122, P< 0.01) and between the categories ‘good’
and ‘fair/poor’ (U= 604, P< 0.01), indicating that the higher the number of reported health
symptoms, the worse general health is regarded.
Table 3. Frequencies of self-rated general health (SRGH) and self-rated oral health (SROH) and the
corresponding mean scores of general health symptoms and oral health symptoms
SRGH
SROH
Frequency (%)
Mean (SD)
Frequency (%)
Mean (SD)
health symptoms
oral health symptoms
Very good
19 (16.1)
2.8 (2.8)
40 (33.9)
2.0 (1.0)
Good

72 (61.0)

3.7 (2.7)

56 (47.5)

1.3 (1.1)

Fair- Poor

27 (22.9)

6.3 (4.0)

22 (18.6)

2.6 (1.8)

118 (100.0)

4.2 (3.3)

118 (100.0)

1.4 (1.4)

Total
SD, standard deviation

The same results were found for the categories of SROH with regard to reported
oral-health symptoms (H(2) = 14.8, p< 0.01). Using Mann-Whitney U-tests, these
differences were also found between the categories ‘very good’ and ‘fair/poor’ (U= 200, p<
0.01) and between the categories ‘good’ and ‘fair/poor’ (U= 344, P< 0.01), indicating that
the higher the number of reported oral health symptoms, the worse the oral health is
regarded.
Using the Kruskal-Wallis test, significant differences were found between the
categories of SRGH with regard to all the RAND subscales, except for the Role emotional
and the Mental health subscales (Table 4). Mann-Whitney U- tests were used to follow up
these findings. The results showed that differences are particularly apparent between the
categories ‘good’ vs. ‘fair/poor’ and the categories ‘very good’ vs. ‘fair/poor’. This
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indicates that poor general health corresponds to lower scores on these subscales of the
RAND. No significant differences were found between the categories of SRGH, with
regard to scores on the OHIP subscales.
Table 4. Mean Ranks of the categories of self-rated general health (SRGH) and the subscales of the RAND, and
results from the Kruskal-Wallis test and Mann-Whitney U-test.
SRGH
Kruskal-Wallis
Post hoca
1.
2.
3.
Between
Very good
Good
Fair/Poor
categories
SRGH
Mean
Mean
Mean
Rank
Rank
Rank
RAND
H (df)
p
Physical function
69.97
65.73
35.52
19.31(2) <0.001*
2-3††, 1-3†
Social functioning
67.47
63.56
43.06
8.82(2)
<0.01*
2-3†, 1-3†
Role physical
69.76
64.84
38.04
19.06(2) <0.001*
2-3††, 1-3†
Role emotional
62.18
57.07
64.09
1.41(2)
0.49
Mental health
61.00
61.80
52.31
1.57(2)
0.46
Vitality
73.32
62.94
40.61
12.23(2)
<0.01*
2-3†, 1-3†
Bodily pain
72.82
63.79
38.69
14.52(2)
<0.01*
2-3†, 1-3†
General health
93.13
65.10
20.91
55.20(2) <0.001* 1-2††,2-3††,1-3††
* Ranked mean difference is significant at p< 0.01 (2-tailed).
a
Results of the Mann-Whitney U-test. Significant differences between categories are presented (†p< 0.01, ††p< 0.001)
df, degrees of freedom
Table 5. Mean Ranks of the categories of self-rated oral health SROH and the subscales of the OHIP, and results
from the Kruskal-Wallis test and Mann-Whitney U-test.
SROH
Kruskal-Wallis
Post hoca
Between
1.
2.
3.
categories
Very good
Good
Fair/Poor
SROH
Mean
Mean
Mean
Rank
Rank
Rank
OHIP
H (df)
p
Functional limitations
38.88
63.76
86.16
29.69(2) <0.001** 1-2††,2-3†, 1-3††
Physical pain
44.53
60.98
82.95
18.36(2) <0.001** 1-2†, 2-3†, 1-3††
Psychological
41.46
62.18
85.48
26.90(2) <0.001** 1-2†, 2-3†, 1-3††
discomfort
Physical disability
47.51
60.93
77.66
16.10(2) <0.001**
1-2†, 1-3††
Psychological
53.49
60.35
68.27
3.78(2)
0.15
disability
Social disability
55.80
57.13
72.27
10.22(2)
0.01*
2-3†, 1-3†
Handicap
54.29
58.53
71.45
8.57(2)
0.01*
1-3†
* Ranked mean difference is significant at p< 0.05 (2-tailed).
** Ranked mean difference is significant at p< 0.01 (2-tailed).
a
Results of the Mann-Whitney U-test. Significant differences between categories are presented (†p< 0.01, ††p< 0.001)
df, degrees of freedom

As can be seen in Table 5, using the Kruskal-Wallis test, with regard to all scores
on the OHIP subscales, significant differences were found between the categories of
SROH, except for the Psychological disability subscale. The results from the MannWhitney U- tests showed that significant differences are mostly present between the SROH
categories ‘very good’ vs. ‘fair/poor’. This indicates that poor oral health corresponds to
higher scores on these subscales of the OHIP. With regard to scores on the RAND subscale
no significant differences were found between the categories of SROH.
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The correlation between SRGH and SROH was small but significant, indicating a
moderate relationship (r= 0.24, p< 0.01). When correlating the OHIP subscales and RAND
subscales, the results only showed significant correlations between the OHIP subscale
Functional limitations and the RAND subscales Physical function (r= -0.21, p< 0.05),
Social functioning (r= -0.19, p< 0.05) and general health (r= -0.21, p< 0.05). However, in
absolute sense these correlations are to be considered small.
DISCUSSION
Our main research question was, ‘Is oral health truly to be seen as a component of general
health or rather as a concept standing on its own and perhaps merely related to general
health under certain circumstances?’ With regard to this question, two hypotheses were
formulated: first, oral health and health are separate concepts; and second, that OHRQoL
domains and HRQoL domains are unrelated. In addition, it was explored to what extent
oral health and general health affect certain domains of QoL. Based on our results we tend
to conclude that oral health and OHRQoL are, to a certain extent, concepts standing on
their own.
In this study a student sample was used, which is generally taken as a weakness,
but here it served as beneficial to the research question posed. To understand the broad
association among oral health, general health, and QoL, when no major health or oral
health conditions are present, one needs a relatively healthy population. A young and
highly-educated sample, which is expected to have a rather good oral health (Lopez et al.
2006) and general health, would serve that purpose. In this case more than 75% of the
subjects rated their oral and general health as good to very good. Although being rated by a
single-item measure, research has shown these indicators to be more than adequate for
measuring oral health and general health (Benyamini et al. 2004, DeSalvo et al. 2006,
Pattussi et al. 2007). Moreover, this is supported by the fact that people’s rating of their
oral and general health corresponded to the number of symptoms reported. In addition, the
test situation was ideally suited for this rationale, for the questionnaires were administered
in a random order, alternating with other unrelated questionnaires, to overcome the
possibility of potential order effects.
As expected, the results showed general health being related to all HRQoL
domains, except to the Mental and Emotional domain (see Table 4). The lack of association
between general health and these two domains perhaps lies in the fact that QoL and general
health have different determinants. In a meta-analysis, exploring the differences between
health status and QoL, it was concluded that the determinants of QoL are mainly mental in
nature, whereas general health is largely determined by physical functioning (Smith et al.
1999). A similar result was found between oral health and OHRQoL. While being related
to all other domains of OHRQoL, oral health did not appear to be associated with the
Psychological disability domain, which is mental in nature as well (see Table 5). Whereas
research has shown that people view psychological well-being as an important feature in
one’s OHRQoL (Kieffer et al. 2008c), this result seems to support that, here too, the
psychological aspect is a determinant of OHRQoL rather than that of oral health. To stretch
the foregoing argument, research has found that people’s perception of their own oral
health does not entirely hinge on clinical pathology. It is suggested that only if symptoms
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of disease affect a person’s functioning do they view their oral health as being impaired
(Reisine et al. 1989), thus making physical functioning a determinant of oral health.
Furthermore, no association was found between oral health and the HRQoLdomains, or between general health and the OHRQoL-domains. However, a small, but
significant association was found between Functional limitations (an OHRQoL-domain)
and Physical functioning (a HRQoL-domain), suggesting that the functioning of the mouth
or body could be seen as a link between these concepts.
Overall, the results suggest that oral health and general health are mostly unrelated
in this seemingly healthy population. Accordingly, it is suggested that there is an
association between oral health and QoL, only if QoL is oral health-related. The same may
well be said about general health and QoL. This idea is supported by the results of a
systematic review of studies investigating the relationship between oral health and HRQoL.
In this review, four out of seven studies concluded that there was a relationship between
these two concepts; however, relationships were merely found in studies where subjects
had particular health conditions (Naito et al. 2006). It could therefore be argued that if no
apparent disease is present, these concepts must be regarded as separate constructs. To go a
step further, one could say that the level of awareness of oral health, portrayed in physical
functioning, is an important mediator in the relationship between oral health, general
health, and QoL.
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CHAPTER 7
Model Specification in Oral Health-Related Quality of Life
Research
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INTRODUCTION
Because current dental practice increasingly recognizes the psychosocial impact of oral
diseases, the patient’s view and, by implication, the use of patient-reported outcomes, have
become imperative. Among other things, this understanding has led to the development of
various multi-item questionnaires measuring oral health-related quality of life (OHRQoL)
(Gift et al. 1995, McGrath et al. 1999). Because the items in these questionnaires are
presumed to tap into a distinct domain, namely OHRQoL, it is also assumed that items are
positively correlated. This assumption underlies the common use of statistical methods
such as factor analysis for the construction and validation of questionnaires or of
Cronbach’s alpha for estimating the reliability of questionnaires, in the construction and
analyses of OHRQoL questionnaires. This study assesses the tenability of the hypothesized
measurement model of OHRQoL, and also determines whether the methods used for
developing and analyzing OHRQoL questionnaires are appropriate.
Formative and reflective measurement models
In the social sciences, theory-building is particularly important as a theory explains how
concepts such as oral health and quality of life (QoL) are related. Hypotheses on the nature
of these relationships between concepts steer the selection of the measurement model that
underlies the methods and techniques to be used for developing and analyzing
questionnaires (Edwards et al. 2000). These measurement models represent connections
between a latent variable and its observable variables. There are many possible
measurement models, two of which are discussed in this section: the reflective
measurement model (also referred to as an indicator model); and the formative
measurement model (also referred to as a causal model ).
In a reflective measurement model, a change in the variables observed is caused
by a change in the latent variable (Bollen 1984). This can best be explained by using the
latent variable of intelligence as an example. Intelligence is an unobservable variable that
can be measured and tested only through observable variables such as verbal fluency or
mathematical ability. Because the variable intelligence is reflected in the observable
variables verbal fluency or mathematical ability, the underlying measurement model is
reflective. In a reflective measurement model, the latent variable is therefore explanatory,
and the variables observed are dependent (Bollen et al. 1991), as illustrated in Fig. 1A.
Conversely, in a formative measurement model a change in the latent variable is
caused by a change in the variables observed. For instance, the concept of socioeconomic
status (SES) can be measured by observable variables such as education and income. These
variables must be considered determinants, rather than effects, of SES, and fit a formative
measurement model instead of a reflective one (Bollen et al. 1991). By contrast to the
reflective measurement model, the variables observed are explanatory and the latent
variable is dependent (Bollen et al. 1991), as shown in Fig. 1B.
The assumption of Local Independence
The previous section outlines the difference between the reflective and the formative
measurement models. However, there is also a statistical difference, in that only the
reflective measurement model assumes local independence (i.e. the assumption that the
variables observed are statistically or conditionally independent given an individual score
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on the latent variable) (Borsboom et al. 2003). Thus, the latent variable explains why the
observed variables are correlated. In the example of intelligence, local independence would
mean that the observable variables – verbal fluency and mathematical ability – are
correlated only because each is related to the latent variable, intelligence. Consequently,
high intelligence affects not only verbal fluency, but also mathematical ability. This is not
to say that a person is equally good at both, but consistently better at both than someone
with a lower intelligence.
In the social sciences, many, if not most psychological and social concepts are
presumed to have an underlying reflective measurement model and many questionnaires
are developed in such a way that the answers to the questions reflect an unobservable latent
variable. Hence, a reflective measurement model is assumed, implying local independence
of the variables observed.
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Fig 1. Path diagram of reflective (A) and formative (B) measurement models (Bollen, 1984). (A) λ1 and λ2 give
the expected effect of the latent variable ξ on the observable variables X1 and X2 and δ1 and δ2 are random errors of
measurement. (B) X1 and X2 are the variables observed which predict the latent variable ξ, and ζ is a residual term.

APPLICATION TO OHRQOL
Predicament: model specification
It has been argued that health-related quality of life (HRQoL) questionnaires typically
consist of two types of items (Fayers et al. 1997a, Fayers et al. 1997b, Fayers et al. 2002).
The same can be said about OHRQoL questionnaires.
The first type concerns psychosocial impacts. These items, which are reminiscent
of the observables in the example of intelligence, are merely reflective of OHRQoL. They
are expected to be correlated, because any covariance between these items can be ascribed
only to their relationship with the common cause (Fayers et al. 1997a, Fayers et al. 2002).
Thus, for example, people reporting poor OHRQoL would report that they felt both upset
and tense. Accordingly, these items behave consistently with a reflective measurement
model.
The second type of items describes symptoms or side effects. If one could imagine
that the occurrence of a symptom or side-effect would diminish one’s OHRQoL, these
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types of items are determinants of OHRQoL, rather than reflections. Therefore, these types
of items could covary, regardless of their relationship with the common cause (Fayers et al.
2002). Likewise, while a symptom is sufficient to diminish one’s OHRQoL, it need not be
necessary. Accordingly, a person does not have to suffer from all, or even any, symptoms
to experience a change in his or her OHRQoL (Fayers et al. 1997a), because a person
reporting poor OHRQoL does not necessarily exhibit symptoms such as bad breath or
toothache. Hence, there need not be a correlation between these items, which shows these
items to behave consistently with a formative measurement model. Although this has a vast
impact on their construction and evaluation, the fact that many OHRQoL questionnaires
consist of both formative and reflective items is generally ignored.
Practical dilemma
The traditional psychometric approach for developing and analyzing questionnaires
emanates from the idea that items in a questionnaire reflect variation in the latent variables
(Diamantopoulos 2008), thus assuming local independence. Consequently, methods of
item-selection, validation, reliability assessment, scaling, and analysis are based on
reflective measurement models (Fayers et al. 2002). Perhaps the most central criterion in
measurement practice to date is internal consistency, both in constructing and validating
questionnaires. This is characterized by the fact that items related to the measured construct
should be positively correlated with each other. Thus, it has become common practice in
many measurement endeavours to screen correlation matrixes for items that cluster
together and to discard items that do not (Bollen et al. 1991). Therefore, we now address
several practical concerns, attributable to the coincidence of both formative and reflective
items, pertaining to some conventional statistical methods used in OHRQoL research.
Reliability and validity
Two highly valued concepts in measurement practice are reliability and validity. Reliability
refers to the extent to which scores on a questionnaire are reproducible, all other things
being equal (Hays et al. 1993). Here, only the internal reliability aspect is considered. The
most frequently used method for assessing the internal reliability of a questionnaire is
Cronbach’s alpha. In statistical terms this is the ratio of the inter-item covariance to the
total variance. Accordingly, as an estimate of the test variance caused by a common factor
among the items, Cronbach’s alpha reports how much a test score depends upon that factor
(Cronbach 1951). A questionnaire is therefore considered to be a reliable measure of a
latent variable if that variable underlies all items (Huysamen 2006). Thus, the degree to
which a questionnaire is reliable depends strongly on positive correlations among items.
However, because formative items can be positively or negatively correlated, or not
correlated at all (Bollen et al. 1991), assessing the internal reliability of questionnaires
containing formative items would give misleading results. To illustrate, in an article on
item-order effects (Kieffer et al. 2008a) the Oral Health Impact Profile (OHIP) (Slade et al.
1994) was used to measure OHRQoL. The OHIP contains items such as ‘Have you had
painful aching in your mouth?’ Intuitively, one would identify ‘painful aching in your
mouth’ as a determinant of OHRQoL, and classify this item as formative. Nevertheless,
this study reported an internal reliability of the total scale of α= 0.95. Normally, one would
be happy to find such an estimate, were it not for the presence of formative items in the
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OHIP. Then, how could Cronbach’s alpha be so high? The logical explanation would be
that correlations between the formative items in this questionnaire were a result of other
factors, perhaps more situational in nature, than the intended construct, OHRQoL (Fayers
et al. 2002). In any case, the estimate says nothing about the internal reliability of this
questionnaire, because not all correlations between the items originate from their
relationship with the construct to be measured. Tragically, it has become commonplace to
report Cronbach’s alpha scores.
Validity is commonly referred to as the extent to which an instrument measures
what it is supposed to measure. Exploratory Factor Analysis (EFA) is frequently used to
confirm if a questionnaire has the intended underlying structure (i.e. construct validity).
EFA can also be used for item selection to further the development of a questionnaire, by
analyzing whether or not items contribute to the measured construct (Fayers et al. 1997a).
In essence, it is a method to see which items hang together or cluster, in order to form a
questionnaire measuring the same underlying construct. As with Cronbach’s alpha, it is a
method based on evaluating the correlation (or covariance) structure between items that
make up the questionnaire (Fayers et al. 1997a). Therefore, also for this method positive
correlations between items are a required condition. However, formative items are not
necessarily correlated.
Consequently, the use of EFA as evidence for the validity of a questionnaire or as
an item-selection procedure has serious implications when a questionnaire contains both
formative and reflective items. This is demonstrated in a study on the use of EFA in QoL
research (Fayers et al. 1997a). Because large differences were found among other studies
concerning the factor structure (number of factors ranged from two to nine factors) of a
frequently used QoL questionnaire in cancer trials, factor analysis was applied to data from
a clinical trial for colorectal cancer and four factors were found. One factor found -a
psychological distress factor- was also found in the other studies. The other three factors
were more symptom-like factors and loaded on items describing symptoms typical for
colorectal cancer, an outcome completely different from that found in the other studies.
This demonstrates that the factor solution was situational or group specific, which is not a
preferable quality of a questionnaire.
Besides the fact that this QoL questionnaire is prone to certain situational factors,
these factors are also causal to the measured construct. Moreover, through our own
research efforts on the OHIP, whilst still unaware of the presence of formative items, we
established that EFA would not lead to a meaningful factor solution. In one of our studies
we did, however, suggest a more parsimonious factor structure on the basis of high
correlations between subscales (Kieffer et al. 2008a), and in the same breath we pointed to
two studies that did use factor analysis on the OHIP and found a three- and a four-factor
structures, respectively (John et al. 2004, Mumcu et al. 2007). Both solutions came from
two completely different samples and once more suggest that situational factors play a role.
This comes to show that knowing the processes underlying the correlations, rather than the
correlations themselves, are a crucial ingredient in the validity process and as Bollen
concludes by citing Blalock; ‘one should be especially on guard against procedures that
supposedly permit one to appraise the validity of an indicator (item) on the basis of the
magnitude of correlation coefficients, without the benefit of a specific theoretical model’
(Bollen 1984, p383-384).
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DISCUSSION
It has been argued that OHRQoL questionnaires are a mix of both a formative and a
reflective measurement model; this is consistent with other studies which suggest that
reflective models are hardly ever feasible in the social sciences because they suppose one
common cause, whereas it is in fact more likely that social constructs are part of a causal
network of observable variables (McGrath 2005, Borsboom 2006). This view proposes that
a reflective measurement model is not sufficient to underpin the complexity of many social
constructs (Borsboom 2006), including OHRQoL, making conventional methods that focus
on homogeneous scales and high inter-item correlations (classic of a reflective
measurement models), fall short.
The question is; ‘where did we go wrong?’ The foregoing has touched on the
subject of theory building, which is central to the social sciences and is, in fact, the answer.
Hence, ‘nobody starts constructing measurement instruments without the finest idea of the
processes that lead to the measurement outcome’ (Borsboom et al. 2004, p1067).
OHRQoL research has done just that, for it is lacking a substantiated theory of OHRQoL.
Even definition-wise no consensus is reached, and we refer to an article that gives five
different definitions of OHRQoL (Locker et al. 2007a). Most OHRQoL questionnaires are
rather based on classification schemes, such as the International Classification of
Impairments, Disabilities and Handicaps, developed by the World Health Organization
(World Health Organization 1980), on which actually no inferences can be made as to how
constructs are related to each other. In addition, the traditional psychometric approach,
which has been around for many generations, relentlessly predominates in contemporary
scientific education and thus in current research efforts; hence, the readily acceptance of a
reflective measurement model.
This article does not mean to demoralize researchers in this field. However much
vigilance is needed for the issues described above. In the short term, we would recommend
that researchers separate the reflective from the formative component in OHRQoL
questionnaires and apply the aforementioned statistical methods only to the reflective
component. The simplest way of distinguishing between formative and reflective items is
by doing a so-called thought experiment (Fayers et al. 1997b). In designing such a thought
experiment, Jarvis et al. (Jarvis et al. 2003) mentioned four sets of criteria relating to the
direction of causality, to the interchangeability of items, to the inter-item correlations, and
to the question of whether or not items have the same antecedents and consequences.
Interestingly, Fayers et al. (Fayers et al. 1997b) proposed a statistical approach for
distinguishing between formative item and reflective items. This approach holds the idea
that formative items have an asymmetric relationship with QoL, an idea quite similar to the
criteria suggested by Jarvis et al. (Jarvis et al. 2003) and that is based on frequency
analyses using chi-square statistics; this is an attractive approach and worth looking into.
For future reference, however, we would like to challenge researchers to make
themselves familiar with that side of measurement practice that can deal with both
formative and reflective items. However, as many studies demonstrate different ways of
dealing with formative measurement (Diamantopoulos et al. 2001, Jarvis et al. 2003,
Howell et al. 2007), and give ample recommendation on how to model formative
constructs, there is a catch. Structural equation models (SEM), used to test theory,
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represent theoretical constructs that have substantive meaning apart from the estimation of
parameters linking them to their indicators (Howell et al. 2007), implying that the latent
variable exists independently from its measures. This is assumed only in reflective
measurement, not in formative measurement (Borsboom et al. 2003). We therefore again
stress the importance of the theoretical interpretation of the construct OHRQoL.
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CHAPTER 8
Formative or Reflective: On the nature of the items in the
Oral Health Impact Profile

63

INTRODUCTION
In the past, many multi-item questionnaires measuring oral health-related quality of life
(OHRQoL) have been developed (Gift et al. 1995, McGrath et al. 1999). Although it is
presumed that the items of these questionnaires tap into distinct domains, implying a socalled underlying reflective measurement model (also referred to as an effect indicator
model) (Bollen et al. 1991, Atkinson et al. 2006, Kieffer et al. 2009), this assumption
seems untenable. In a recent article it was argued that many OHRQoL questionnaires
consist of two types of items; one type concerning psychosocial impacts, reflecting QoL,
and one type that describes symptoms and side effects, which is formative of QoL (Kieffer
et al. 2009). To recapitulate, only reflective items are expected to be correlated, because the
connection between these items can only be attributed to their relationship with a common
cause, in this case QoL (Fayers et al. 1997a, Fayers et al. 2002, Kieffer et al. 2009). This is
indicative of the assumption of local independence in which the variables observed are
statistically or conditionally independent given an individual score on the latent variable
(Borsboom et al. 2003). Thus, the latent variable explains why the observed variables are
correlated and a poorer score on reflective items represents a reduced QoL, and vice versa;
a reduced QoL is reflected in a poorer score on all reflective items. Therefore, the latent
variable QoL in a reflective measurement model is defined by the shared covariance
between items that sample the latent QoL variable (MacKenzie et al. 2005). Reflective
items should therefore have a symmetric relationship with QoL. On the other hand,
formative items describe symptoms or side effects that are causal in nature, rendering even
one symptom enough to reduce QoL. However, a reduced QoL is not necessarily credited
to one symptom; for example a person reporting a poor QoL does not automatically exhibit
symptoms or side effects such as bad breath or toothache. Accordingly, formative items
characterize causes that are sufficient to cause changes in QoL. Nevertheless, formative
items do not necessary change QoL per se (Fayers et al. 1997b). On the other hand, a
reduced QoL clearly does not cause symptoms such as bad breath or toothache. As a
consequence, an assumption about the correlation between formative items cannot be
made, since the connection between these items cannot be attributed to their relationship
with QoL. Hence they have an asymmetric relationship with QoL. This is indicative of a
formative measurement model (also referred to as a causal indicator model) (Bollen et al.
1991, Atkinson et al. 2006, Kieffer et al. 2009)
Both reflective and formative items seem to have different properties which
exemplify entirely different relationships with QoL (see Fig. 1). The necessity, however,
to differentiate between them has thus far been overlooked. In our previous article (Kieffer
et al. 2009), this necessity has become very apparent as it explains the statistical
complications that can arise from the occurrence of both reflective and formative items in a
questionnaire. The major issue pertains to the traditional psychometric approach for
developing and analyzing questionnaires, which is based on items reflecting variation in
the variable to be measured. Take for instance internal reliability estimations, such as
Cronbach’s alpha. To estimate the variance between items caused by a common factor,
alpha reports the extent to which a test score depends on this factor (Cronbach 1951).
Consequently, the reliability of a questionnaire is highly dependent on positive correlations
between questions. However, since formative items can be positively, negatively, or not
correlated at all (Edwards et al. 2000), an estimate of Cronbach's alpha says nothing about

64

the internal reliability of a questionnaire. As with Cronbach's alpha, Exploratory Factor
Analysis (EFA) is based on the evaluation of the covariance structure of the items in a
questionnaire (Fayers et al. 1997a). It is a technique often used to confirm the underlying
structure of a questionnaire, or used to analyse whether or not items contribute substantially
to the measured construct (Bollen et al. 1991). Consequently, this method requires that
items are correlated due to the common cause. Nevertheless, this can only be found
between reflective items. Therefore, the use of EFA as evidence for the validity of a
questionnaire or as a procedure for item selection could obscure results if formative items
are present. Many statistical methods assume local independence. This means that
correlations between items are due to the variable to be measured and that implies the use
of reflective items. Therefore, logically, we concluded that statistical methods such as
Cronbach’s alpha and EFA are not applicable to questionnaires containing formative items,
which shows the relevance of discriminating between formative and reflective items
(Kieffer et al. 2009).

λ1

(A)

(B)

ξ

ξ

λ2

X1

X2

δ1

δ2

λ1

ζ

λ2

X1

X2

Fig 1. Path diagram of reflective (A) and formative (B) measurement models (Bollen, 1984). (A) λ1 and λ2 give
the expected effect of the latent variable ξ on the observable variables X1 and X2 and δ1 and δ2 are random errors of
measurement. (B) X1 and X2 are the variables observed which predict the latent variable ξ, and ζ is a residual term.

One way of distinguishing between formative and reflective items is by way of a
so-called thought experiment (Fayers et al. 1997b). Jarvis et al. (Jarvis et al. 2003) have set
out four sets of criteria relating to the direction of causality, to the interchangeability of
items, to the inter-item correlations and to the question whether items have the same
antecedents and consequences. However, in this article we use an empirical approach
described by Fayers and colleagues (Fayers et al. 1997b) for detecting formative items.
This approach is based on the idea that formative items have an asymmetric relationship
with QoL, that is, they are causal predictors of QoL and thus do not adhere to the
assumption of local independence. Following Fayers approach (Fayers et al. 1997b), the
aim of the present study is to detect formative items by examining the symmetry of the
relationship between general QoL and the items of the Oral Health Impact Profile (OHIP)
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(Van der Meulen et al. 2008), an instrument widely used to assess OHRQoL (Locker et al.
2001, McGrath et al. 2005, Kieffer et al. 2008b).
MATERIALS & METHOD
Subjects
Subjects took part in an epidemiological study (N=1622) evaluating the dental status of
adults in the Netherlands, executed by TNO “The Netherlands Organization for Applied
Scientific Research” and the Academic Centre for Dentistry Amsterdam (ACTA). People
were chosen a-select, living in-and around 's-Hertogenbosch, the Netherlands. The sample
was stratified, on the basis of age ranging between 25 and 75 years old (Schuller 2009).
Materials
The present study was part of a larger study, which consisted of a survey, a clinical
examination of the mouth and a battery of questionnaires; consisting among other things of
the Dutch Oral Health Impact Profile (OHIP) (Van der Meulen et al. 2008) and a general
QoL question.
The OHIP (measuring OHRQoL) consists of 49 items representing seven
subscales: Functional limitations, Physical pain, Psychological discomfort, Physical
disability, Psychological disability, Social disability and Handicap (Slade et al. 1994).
Respondents were asked in each item how often in the previous four weeks they had
experienced a certain problem attributable to their teeth, mouth or dentures. They
responded on a five-point scale, which was coded by 5= very often, 4= fairly often, 3=
sometimes, 2= hardly ever and 1= never. Thus, lower scores indicate a better OHRQoL.
General QoL entailed one question; “How would you judge your quality of life during the
last four weeks?”, which was rated on a five-point scale from ‘excellent’ to ‘very poor’.
Statistical analyses
The general QoL item was used as an estimate of the latent variable QoL which the items
of the OHIP were compared against. The approach used to detect formative items is based
on frequency analysis using statistics analogous to chi-square statistics; and involves a
cross-tabulation of the general QoL score and the scores on each item of the OHIP,
producing tables of a pattern similar to the one in Fig. 2 (Fayers et al. 1997b).
Furthermore, this approach operates under the assumption that the instrument in question
(the OHIP-49) does assess the presence and not the absence of symptoms.
Given that reflective items reflect variation in the latent variable it is unlikely that
people would report an excellent QoL whilst being very upset or feeling very tense (cells
YY). Furthermore, it is also unlikely that people would report a poor QoL whilst not at all
being upset or feeling tense (cells XX). Therefore, it was expected for reflective items to
run along the leading diagonal (cells ***).
Formative items on the other hand, could be recognized by having a larger
proportion of people in cells XX, since it is possible to have a very poor QoL, yet not
exhibit symptoms such as bad breath or toothache; showing an asymmetric relationship
with QoL. Alternatively, it is assumed that when a person exhibits even one symptom QoL
will be affected. Therefore, an item is considered to be formative when the proportion of
people in the YY-cells will be limited or nonexistent.
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Individual Item OHIP
General QoL
Excellent 1.

1.

2.

3.

4.

Never

Hardly ever

Sometimes

Fairly often

Very often

Y

Y

Y

Y

*

2.

*

3.

5.
Qy

*

4.

X

X

Very poor 5.

X

X

*

Qx
*

Ix

Iy

Fig. 2. Template for cross-tabulations (Fayers et al., 1997)

Accordingly, if X is the sum of the frequencies in the XX-cells and Y is the sum
of the frequencies in the YY-cells, the ratio of X/Y can be used as a statistic to detect
formative items. A high ratio would then be a sign of an item being formative. However,
since the marginal distributions differ greatly, this ratio has no straightforward
interpretation. Therefore, to correct for differences in the marginal distributions the
expected values of X and Y, given the marginal number of subjects, were used instead.
Subsequently, a chi-squares statistic- of X and Y was calculated (Fayers et al. 1997b).
The expected value of X (E(X)) may be estimated by multiplying the total number
of subjects who scored 1 or 2 on the item (Ix), with the total number of subjects who scored
4 or 5 on the QoL question (Qx), divided by the total number of subjects who answered
both questions (see Eqn. 1).
E(X) = (Ix Qx)/N

(1)

The chi-square of X (X2x) is then calculated by taking the square of the observed values in
the X-cells minus the expected value of X (E(X)), divided by the expected value of X
(E(X)) (see Eqn. 2).
X2(x) = (X- E(X))2/ E(X)

(2)

The same can be applied to the Y-cells. The chi-square of X (X2 x) and the chi-square of Y
(X2 y) were calculated for each item that was cross tabulated with the QoL item. Because
we expect there to be a higher frequency in the X-cells when dealing with a formative item,
the ratio of the X2’s should be at least higher than one, in that X2 x is larger that X2 y. This
interpretation is contrary to the interpretation of Fayers and colleagues (Fayers et al.
1997b).
RESULTS
A total of 814 subjects received the battery of questionnaires. No reminders were sent out.
Of these subjects 686 completed and returned the battery of questionnaires. For 20 subjects
the test number was missing or incorrect, furthermore three subjects failed to fill in large
parts of the questionnaire including the general QoL item -crucial to this study- leaving
data from 663 subjects for analysis.
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Subjects, of whom 55% were female, had a mean age of 50.7 yr [standard
deviation (SD) =12.6]. De education level was divided into low (primary school, lowerand intermediate-vocational education) and high (higher-vocational education and
university) and showed 51% of the subjects having a high education. Eighty-six percent
were of Dutch nationality.
Table 1. Correlations of OHIP items with general quality of life (QoL), percentage the response ‘never’ to OHIP
items and ratio of X2x and X2y
OHIP items

% of the
response
‘never’

Correlation
with QoL

Ratio
X2 x/ X2 y

Functional limitation
1.

Difficulty chewing

77.3

0.24**

0.16

2.

Trouble pronouncing words

93.6

0.19**

0.23

3.

Tooth doesn’t look right

67.7

0.22**

1.16

4.

Appearance affected

80.2

0.22**

0.65

5.

Stale breath

77.9

0.23**

0.31

6.

Sense of taste worsened

91.7

0.22**

0.13

7.

Food catching in teeth

23.9

0.21**

2.68

8.

Digestion worsened

92.0

0.22**

0.28

9.

Dentures not fitting

88.4

0.22**

0.27

10.

Painful aching

76.6

0.20**

0.47

11.

Sore jaw

88.6

0.15**

0.08

12.

Headaches

94.1

0.12**

0.19

13.

Sensitive teeth

52.4

0.16**

2.80

14.

Toothache

84.6

0.10*

0.64

15.

Painful gums

65.6

0.20**

0.18

16.

Uncomfortable eating any foods

78.9

0.26**

0.42

17.

Sore spots

72.7

0.20**

0.83

18.

Uncomfortable dentures

91.7

0.20**

0.08
0.32

Physical pain

Psychological discomfort
19.

Worried

70.9

0.24**

20.

Self conscious

78.3

0.28**

0.28

21.

Miserable

85.5

0.23**

0.26

22.

Uncomfortable

77.4

0.28**

0.57

23.

Tense

84.5

0.28**

0.42

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).
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Table 1. -(continued)- Correlations of OHIP items with general quality of life (QoL), percentage the response
‘never’ to OHIP items and ratio of X2x and X2y
%of the
Correlation
Ratio
OHIP items
response
with QoL
X2 x/ X2 y
‘never’
Physical disability
24.

Unclear speech

92.4

0.19**

0.28

25.

Being misunderstood

96.1

0.19**

0.29

26.

Less flavour in food

92.0

0.20**

0.17

27.

Unable to brush

88.4

0.12**

1.56

28.

Avoid eating foods

84.9

0.23**

0.30

29.

Unsatisfactory diet

94.1

0.20**

0.42

30.

Unable to eat

93.6

0.20**

0.19

31.

Avoid smiling

88.3

0.26**

0.45

32.

Interrupt meals

93.5

0.21**

0.26

Psychological disability
33.

Interrupted sleep

94.8

0.20**

0.17

34.

Upset

92.6

0.22**

0.40

35.

Difficult to relax

92.3

0.24**

0.20

36.

Depressed

92.6

0.28**

0.40

37.

Concentration affected

95.0

0.19**

0.49

38.

Embarrassed

84.1

0.27**

1.36

97.9

0.18**

0.21

Social disability
39.

Avoid going out

40.

Less tolerant of spouse and family

95.4

0.16**

0.17

41.

Trouble getting on with people

94.3

0.22**

0.11

42.

Irritable with other people

94.6

0.17**

0.10

43.

Difficulty doing usual jobs

96.2

0.17**

0.16

Handicap
44.

General health worsened

94.7

0.25**

0.33

45.

Financial loss

88.9

0.21**

0.40

46.

Unable to enjoy company

93.8

0.22**

0.16

47.

Life less satisfying

92.3

0.24**

0.60

48.

Unable to function

97.6

0.12**

0.00

49.

Unable to work

97.1

0.11**

0.05

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).

Ratings on general QoL showed 90% of the subjects having a good to excellent
QoL. Table 1 shows for each OHIP item the percentages of subjects who responded with
‘never’. These percentages ranged from 24-98 percent, indicating little impact of oral
health. Table 1 also presents the correlations of the OHIP items with general QoL and ratio
of X2x and X2y. All correlations were low, but significant, ranging from 0.10-0.28. The
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ratios X2 x/X2 y ranged from 0.0- 2.8. While more items of the OHIP were expected to be
formative, only five ratios were higher than one, indicating that these items are possibly
formative; i.e. “Tooth doesn’t look right”, “Food catching in teeth”, “Sensitive teeth”,
“Unable to brush” and “Embarrassed because of your teeth, mouth or dentures”.
DISCUSSION
Misspecification of the measurement model underlying a questionnaire can lead to serious
biases in the structural parameters of the alleged theoretical model. Misspecification can
also lead to erroneous explanation of effect sizes or of significance regarding the
association between constructs (Jarvis et al. 2003). Moreover, MacKenzie et al.
(MacKenzie et al. 2005) have empirically tested the effects of model misspecification using
Monte Carlo simulations and found that model misspecification can lead to type I or II
errors of inference in hypothesis testing. Furthermore, they and others found that also
goodness-of-fit indices are influenced by model misspecification (Hu et al. 1998, Fan et al.
2005, MacKenzie et al. 2005). Therefore, it is crucial for researchers to know what types of
items a questionnaire consists of.
The aim of this study was to detect formative items in the OHIP by means of an
approach introduced by Fayers and colleagues (Fayers et al. 1997b). Results demonstrated
that only five items were detected as potentially formative. These results seem to concur
with four items out of the five items; “Tooth doesn’t look right”, “Food catching in teeth”,
“Sensitive teeth” and “Unable to brush”, because they represent symptoms and side effects.
The item “Being embarrassed because of your mouth, teeth or dentures” on the other hand,
seems a psychosocial impact and was actually presumed to be reflective. Furthermore, the
overall conclusion leans toward the remainder of the items being reflective of QoL. The
question is: is that all there is? Does Fayers’ approach represent a valid and complete
method to identify formative items? We are inclined to answer this question negatively.
Firstly, as these authors themselves have pointed out, when an item is not indicated as
formative by this approach, one cannot claim with certainty that the item is in fact
reflective. Secondly, this would also intuitively be incorrect. If one does a simple thought
experiment relating to the direction of causality (Fayers et al. 1997b, Jarvis et al. 2003),
one would find that for example the item “Toothache” although not indicated as such,
surely is formative; for a toothache can cause QoL to decline, but a decline in QoL cannot
cause a toothache. On the basis of this thought experiment many other items can (then) be
considered as being formative, but have not been detected as such by Fayers approach. In
addition, one item-“Being embarrassed”- was indicated as a formative item, but is rather a
reflective one. However, attributing each event described by the items to teeth, mouth or
dentures could very well suggest that all items of the OHIP are in fact formative. This
would suggest that the OHIP essentially does not contain any item that reflects QoL. This
is corroborated by the fact that correlations between the OHIP items and QoL were
significant but extremely small, indicating little variance in common. For an ideal reflective
item, the correlation with QoL would be 1.0, and it could then act on its own as an
indicator of QoL. However, if a formative item would reach a correlation of 1.0 with QoL,
it would be the only thing affecting QoL, which is practically impossible since so many
factors influence QoL (Fayers et al. 1997b). These examples do cast doubt on the approach
used.
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However, whereas in the past this approach was used for data from a sample with
severe health problems (Fayers et al. 1997b), the data used in this study showed a large
percentage of the sample having a relatively good oral health (indicated by the ratings on
the OHIP) and QoL, thus perhaps the variance was too small to detect formative items. On
the other hand, the approach assumes that when a symptom is present it actually affects
one’s QoL. If this assumption does not hold water, one cannot effectively distinguish the
formative from the reflective items.
As indicated before, identifying the measurement model is critical, since the
traditional methods for developing and analyzing questionnaires stem from the assumption
of local independence in that items in a questionnaire reflect the latent variables
(Diamantopoulos 2008). Furthermore, if in fact all items in the OHIP are formative of
QoL, it shows that our understanding of the conceptual or theoretical basis of QoL needs
to be re-evaluated, and since the OHIP has been extensively used as a measure of
OHRQoL, but in actuality was meant to measure impacts of oral health (Slade et al. 1994),
we suggest re-evaluation of theory and concepts of QoL and the role that oral health plays,
because only then one can identify the underlying measurement model.
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department of Prevention and Care of the Netherlands Organisation for Applied Scientific
Research (TNO) and Dr J.H.G. Poorterman of the department of Social Dentistry and
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CHAPTER 9
Summary and general discussion
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SUMMARY
Primarily this thesis has been focused on the structural and psychometric properties of the
Oral Health Impact Profile 49 (OHIP-49), and secondly on the conceptual foundation of
oral health-related quality of life (OHRQoL), health-related quality of life (HRQoL) and
quality of life (QoL).
The OHIP-49 distinguishes seven dimensions of oral health and is based on a
conceptual model of oral health. The dimensions are hierarchically ordered so that the
impacts described by the dimensions are gradually more disruptive to one’s life. In the
study presented in Chapter 2, it was argued that items in later subscales are more general
than items in earlier subscales because of this hierarchy. This could potentially create a
situation wherein order effects might occur when changing the sequence of the items.
Indeed, when administering two versions of the OHIP-49, one upholding the original
hierarchical structure, and an alternative in which subscales containing more general items
were presented first, results show higher scores on the more general subscales
(Psychological disability, Social disability, Handicap) of the alternative version. This
indicates that the lack of influence of the more specific items in earlier subscales changes
one’s conceptual framework surrounding the content of the items in latter subscales.
Although effect sizes were generally small, we argued that these order effects were
nonetheless noteworthy, because subscale inter-correlations suggested different factor
structures for both versions. Thus the OHIP-49 does seem to be susceptible to item-order
effects.
Expanding on the fact that the dimensions of the OHIP-49 are based on a
hierarchical model, in Chapter it is argued that events described by dimensions higher in
the hierarchy would be judged as having more impact on quality of life, than events
described by dimensions lower in the hierarchy. To evaluate this, the relative severity was
assessed of the impact on daily life with which each dimension of the OHIP-49 is judged
relative to all other dimensions. Subjects’ judgments were assessed using the method of
direct ranking and the method of paired comparison. Results of paired comparison showed
the Handicap and the Psychological disability dimensions (dimensions highest in the
hierarchy) to be regarded as having the most severe impact on daily life. Furthermore,
results of the direct ranking method, wherein subjects ranked the dimensions according to
severity, showed that the ordering approximated the hierarchical model on which the
OHIP-49 is based. Because differences were found between the severity of impacts
described by the dimensions, it was proposed to either include subscale-weights, or to at
least increase the number of items in subscales where the impact on QoL is judged as being
more severe.
Chapter 4 describes a study that examined the internal responsiveness of the short
Oral Health Impact Profile (OHIP-14) and its ability to differentiate between patients with
and without pre- and postoperative complaints resulting from third-molar surgery. Results
showed that the OHIP-14 was able to differentiate between the first preoperative day and
all days within the postoperative week. Furthermore, one month postoperatively, mean
OHIP-14 scores were reduced to the preoperative level. In addition, differences could be
shown between patients with and without pre- and postoperative complaints, partial and
complete mucosa coverage and the level of impaction of the third molar. The OHIP-14 can
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be considered internally responsive to changes of oral conditions as a result of surgical
third molar removal.
Chapter 2 focuses on item-order effects. Chapter 5 examines order effects between
questionnaires and evaluates the effect of changing the administrative order of the SF-12
and the OHIP-49. It was argued that when administering the OHIP-49 first, the judgments
on the SF-12 would be restrained to the oral impacts described by the OHIP-49 instead of
the complete array of health. Thus making the responses to later questions on the SF-12
more consistent with responses to the earlier questions on the OHIP-49. Results showed no
major instrument-order effects. However, this study was conducted in a dental setting,
which may have influenced the outcomes. Moreover, to the best of our knowledge it is the
only study within oral-health research dealing with this topic. Therefore, further research is
needed to rule out instrument-order effects.
The rationale behind the study presented in Chapter 6 was, that before the
emergence of the concept QoL, medical and dental research were mainly focused on
objective outcomes. However, the patients’ view and thus the use of subjective measures
have become increasingly important when it comes to general health and oral health
outcomes. Therefore, the concepts oral health, general health and QoL have become an
integral part of each other and the question arises as to how these concepts are connected.
The study described on Chapter 6 aimed at assessing this relationship. Results showed an
association between self-reported general health and, with the exception of the Roleemotional and Mental-health subscales, all subscales of the RAND-36 (a HRQoL
questionnaire). Results also showed an association between self-reported oral health and
the subscales of the OHIP-49 (except for the Psychological disability subscale). However,
no association was found between self-reported general health and the OHIP-49, or
between self-reported oral health and the RAND-36. Findings suggest that oral health,
general health and QoL have different determinants. Furthermore, oral health and general
health appear to be mostly unrelated in this seemingly healthy population. It is proposed
that if no apparent disease is present, oral and general health must be regarded as separate
constructs.
In research, a theory gives an explanation as to how concepts, such as OH and
QoL are related. Assumptions about these relationships guide the selection of the
measurement model underlying the methods and techniques to be used for developing and
analyzing questionnaires. Chapter 7 focuses on the presumed measurement model
underlying OHRQoL questionnaires and outlines statistical complications due to model
misspecification. Methods for developing and analyzing questionnaires, such as Factor
Analysis and Cronbach’s alpha, presume psychological constructs to be latent, inferring a
reflective-measurement model with the underlying assumption of local independence.
Local independence implies that the latent variable explains why the variables observed are
related. Many OHRQoL questionnaires are analysed as if they were based on a reflectivemeasurement model; local independence is thus assumed. This assumption requires these
questionnaires to consist solely of items that reflect instead of determine OHRQoL. It is
argued that this assumption is not tenable, because many OHRQoL questionnaires contain
a mix of both a formative and a reflective measurement model, thus violating the
assumption of local independence. It is furthermore suggested, that the model-
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misspecification is due to a lack of theory of OHRQoL, and thus the importance of a
theoretical understanding of the construct OHRQoL is stressed.
Chapter 8 implements the idea of Chapter 7 to the OHIP-49, for this questionnaire
is also often analysed as if it were based on a reflective measurement model. This
assumption is untenable however, because the OHIP contains items that describe symptoms
as well. Clearly, symptoms are determinants of QoL and underpin a formativemeasurement model. As has been said, many traditional statistical methods are not
applicable to instruments containing formative items. Therefore, the aim of the study
presented in Chapter 8 was to detect formative items in the OHIP-49 using an approach
based on frequency analysis using statistics analogous to chi-square statistics. The rationale
behind this approach is that contrary to reflective items, formative items have an
asymmetric relationship with QoL; one symptom is sufficient to cause a decline in QoL.
Furthermore, a decline in QoL does not necessarily mean that a person suffers from all
symptoms. However, there was cause to assume that the approach used did not represent a
valid and complete method to identify formative items. Putting the items of the OHIP
under further scrutiny, it was argued that perhaps all items in the OHIP are formative due
to the fact that they are attributed to the oral cavity.
GENERAL DISCUSSION AND CONCLUSION
When assessing QoL, like with many psychosocial constructs, we typically use
questionnaires. Within dentistry we want to assess the effect of oral health, or better yet,
the effects of oral disease on one’s QoL. Thus we want to assess ‘oral health-related quality
of life’ (OHRQoL). As has been said throughout this thesis, one of the most frequently
used instruments for assessing OHRQoL is the OHIP-49 and its shorter adaptation, the
OHIP-14. Both have been based on Locker’s model of oral health, which perpetuates a
hierarchical order of dimensions of oral health (Locker 1988). In the following paragraphs I
will formulate three standing points. Firstly, understanding the underlying model of a
questionnaire is essential to the interpretation of the responses given on a questionnaire.
Secondly, the OHIP measures the status of oral health, rather than the impact of oral health
on QoL. And thirdly, poor understanding of the conceptual model underlying a
questionnaire, or more importantly underlying a construct, leads to model misspecification.
Interpretation of responses
It is imperative for the researcher to understand the subjects’ responses to a questionnaire.
If not fully understood, then ascertaining a valid assessment of (OHR) QoL becomes a
problem. The fact that the OHIP is based on a hierarchical model has, for one, an effect on
how the questions are answered. Both Chapter 2 and 3 concentrate on the OHIP-49 being
based on Locker’s hierarchical model of oral health (Locker 1988), and in both chapters the
idea is elaborated that people define a standard of comparison to measure their opinion
against. However, Chapter 2 focuses on the item level of the OHIP-49, and on the standard
of comparison formed by external stimuli. On the other hand, Chapter 3 focuses on the
subscale level of the OHIP-49 and on the standard of comparison being formed from
information existing in the memory. In Chapter 2, it has been shown that neglecting the
underlying hierarchical order of the dimensions could potentially influence the factor
structure of the OHIP. Furthermore, the proposed hierarchy influences the way in which
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the dimensions are valued. Indeed, dimensions higher in the hierarchy were judged as
having a more severe impact and demonstrated the tenability of the model underlying the
OHIP. Moreover, while differences in severity between dimensions are clear, this is not
reflected by the instrument itself. No weights are given to the subscales when computing
subscale scores. Hence, it could even be said that the dimensions higher in the hierarchy
are in fact even more underestimated because they are reflected by the smallest number of
items. Thus understanding the underlying model of a questionnaire is essential to the
interpretation of the responses given to the questions.
However, knowing the underlying model of a questionnaire is not only essential to
the interpretation of the responses given to the questions, but also to the interpretation of
the outcomes of a questionnaire. The following paragraph will go into what we are actually
measuring with the OHIP.
Oral Health vs. Oral Health-Related Quality of Life
Chapter 4, while presenting a straightforward responsiveness study, also outlines an
interesting discussion on the variability of oral complaints across time. It even goes as far
as suggesting that the responses given on the OHIP are influenced by that point in time
where problems and/or pain are felt the most, and are not a summation of the pain felt over
a certain time period, questioning as to whether the OHIP measures a state or a trait.
Locker’s hierarchical model of oral health (Locker 1988) is the underlying model of the
OHIP-49. Therefore, it seems reasonable to assume that the OHIP-49 in fact measures oral
health status rather than the impact of oral health on QoL as suggested in Chapter 8.
Moreover, this was the intent of the developers of this instrument (Slade et al. 1994). Thus
the OHIP was originally developed to measure social impacts of oral disease, with some
items reflecting symptoms and some reflecting social impacts, but has gradually become an
OHRQoL questionnaire. Unfortunately, this renders the interpretation of the results in for
instance Chapter 6 questionable, because at that point we intended to measure OHRQoL.
However, if the OHIP, which we used to measure OHRQoL, actually measures oral health,
then part of the purpose of Chapter 6 is defied; that is, getting more insight into the
relationship between OH, GH and QoL. At best, the results show a relationship between
self-reported oral health and most of the dimensions of oral health. However, one could
argue that oral health or disease (such as toothache) affects one’s QoL, and therefore that
the OHIP measures causal factors of QoL, suggesting that the underlying measurement
model of the OHIP is formative, as argued in Chapter 8.
The following paragraph refers to the consequences of model misspecification and
what these consequences, in a practical sense, would mean for the OHIP.
Misspecification of the measurement model
The first chapters of this thesis have typically been focused on measuring OHRQoL on
item, subscale and instrument level, using the OHIP. However, the last two chapters are
more fundamental and focus on differences between reflective and formative measurement
models and on issues pertaining to model-misspecification. MacKenzie et al. (MacKenzie
et al. 2005) empirically tested the effects of model misspecification and found that it can
lead to type I or type II errors of inference in hypothesis testing. Additionally, also
goodness-of-fit indices are influenced by model misspecification (Hu et al. 1998, Fan et al.
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2005, MacKenzie et al. 2005). Therefore, misspecification of the measurement model
underlying a questionnaire may result in severe biases in the structural parameters of the
theoretical model. Furthermore, it may lead to incorrect interpretations of effect sizes or of
significance testing regarding the relationship between concepts (Jarvis et al. 2003). Hence,
differentiating between reflective- and formative-measurement models is of fundamental
importance to the understanding of the conceptual or theoretical basis of QoL (Kieffer et al.
2009). Nevertheless, in research with the OHIP this differentiation is mostly omitted.
In Chapter 8 we tried to implement an approach for differentiating between
reflective items and formative items (Fayers et al. 1997b) in the OHIP-49. The rationale
behind this approach is that, contrary to reflective items, formative items have an
asymmetric relationship with Quality-of-Life (QoL); for determinants characterize causes
that are sufficient to change QoL, but are not necessary to change QoL. However, the
approach used did not seem to adequately identify formative items, perhaps because it
works under the assumption that the symptoms, if present, actually affect QoL.
Furthermore, many participants reported not having any symptoms or side effects, making
the data quite skewed. This has also been expressed in Chapter 6, where in retrospect the
fact that we were dealing with healthy individuals perhaps defeated the purpose of the
study. Because if illness does not occur, we cannot measure it, and hence we cannot show a
relationship, let alone conclude there is no relationship. Furthermore, as has been said in
Chapter 8, it was suggested that many, if not all items in the OHIP are in fact formative of
oral health due to the make-up of the items themselves; that is, one part of the items ask for
the frequency of a symptom or side effect, while the other part is attributed to the oral
cavity. Therefore, many items in the OHIP-49 ask for the frequency of symptoms attributed
to the oral cavity and not for the impact of symptoms on one’s daily life, leaving out the
most important part; namely that what we wish to measure: the impact of oral health on
one’s QoL. This means that the OHIP only measures OHRQoL under the assumption that
oral symptoms, if present, actually affect QoL.
It is important to note that concerns about formative measurement have been
expressed (Borsboom et al. 2003, Howell et al. 2007, Edwards 2010). Throughout chapters
7 and 8 we have argued that reflective measures only co-vary because these measures all
have a relationship with the common factor. The measures are homogeneous and tap into a
unidimensional construct. This means that if one measure should be omitted, it would not
change the meaning of the construct. Thus the measures are interchangeable (Bollen 1984,
Bollen et al. 1991, Fayers et al. 1997b, Edwards et al. 2000, Atkinson et al. 2006, Kieffer et
al. 2009, Edwards 2010). However, with formative measurement the construct is
multidimensional and the measures are heterogeneous. As such, formative measures affect
the construct, and the meaning of a construct becomes dependent on the measures that have
been introduced into the model (Howell et al. 2007, Edwards 2010). Moreover, because we
are dealing with heterogeneous measures that if correlated, do so for other reasons than the
construct itself, the measures in a formative measurement model do not belong to the same
nomological network and do not show internal consistency. As such, a formative model
technically does not explain the correlation between its measures which is necessary to
attain a predictable model (Edwards et al. 2000, Edwards 2010). Hence, problems with
formative measurement are far-reaching and extend to causality, dimensionality, parameter
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identification, internal consistency, construct validity and measurement error (Edwards
2010).
Seen from a philosophical angle, reflective measurement is characterized by a
critical realist perspective, which establishes that constructs exist in the real world, which
can only be measured to the best of our ability, but can never be measured perfectly, hence
the error terms included in reflective measurement models (Borsboom et al. 2003, Edwards
2010). On the other hand, formative measurement chiefly comes from an operationalist
perspective. From this perspective constructs are seen as composite variables that are a
linear combination of formative measures, and do not exist independently from its
measures (Borsboom et al. 2003, Edwards 2010). Therefore, the meaning of a construct is
in fact a product of its measures and the construct itself does not exist in the real world.
This makes formative measurement quite problematic, and preference is given to reflective
measurement (Borsboom et al. 2003, Howell et al. 2007, Edwards 2010).
In sum, the OHIP mostly seems to be a formative measure of oral health, which
could perhaps measure OHRQoL under the assumption that oral symptoms affect one’s
QoL. However, the problem with conceptualizing QoL in terms of oral health states is that
the OHIP was not originally developed to measure OHRQoL. In the following paragraph I
will discuss the lack of consensus regarding the concept of QoL.
Conceptual framework
The poet's eye, in a frenzy rolling,
doth glance from heaven to earth, from earth to heaven
And as imagination bodies forth
the forms of things unknown, the poet's pen
turns them into shapes, and gives to airy nothing
a local habitation and a name.
(By Shakespeare)
This passage implies that the imaginary and a simple stroke of a pen can give meaning and
authenticity to indistinct objects and feelings. A phenomenon well received in poetry,
however, for the social sciences it is a whole different ballgame.
Quality of life (QoL) has become a fundamental part of many disciplines and one
of the most popular patient-reported outcomes in oral health and health-care research. But
up till now the only rationalization for its existence is that it gives a voice to the patient in
an otherwise dominating biological and medical world (Armstrong et al. 2004). As with
this thesis, much research concerns the measurement of QoL, be it health related or oralhealth related, which confines the discussion of the concept to reliability and validity
questions of various instruments that are said to measure QoL, and to debates as to whether
or not a newly developed instrument falls within the QoL concept. Yet, it seems as if the
concept itself has been taken for granted (Rosenberg 1992). However, there exists a lack of
consensus with regard to the conceptualization of QoL. The evidence for the diversity of
approaches to measuring QoL is compelling. So what is QoL? Everyone has an idea, but,
for that matter, we cannot seem to agree on a theoretical model or on a definition. There are
many articles dealing with the array of definitions and conceptualizations of QoL.
(Meeberg 1993, Farquhar 1995, Dijkers 1999, Haas 1999, Brown et al. 2004, Moons et al.
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2006). A major reason underlying this diversity is the multidisciplinary use of the concept
(Farquhar 1995). Researchers all too often stay within the confinements of there own
expertise, which ultimately leads to diversity within disciplines as well. This can also be
seen within dental- and health-care research, where QoL has more interpretations than one
cares for (Locker et al. 2007b); perhaps a reason for some researchers to either measure
other concepts or quit defining the concept all together (Farquhar 1995). There are other
reasons for the lack of consensus with regard to the conceptualization of QoL:
1.
QoL is an exchangeable concept, in that many conceptualizations of QoL actually
seem conceptualizations of other concepts, such as happiness, satisfaction or wellbeing, implying that QoL can either be measured by symptoms of depression and
mood states (happiness) or by the extent to which a person positively appraises
one’s personal life conditions (satisfaction) or by both (well-being) (Haas 1999,
Brown et al. 2004, Moons et al. 2006).
2.
As has been noted before, QoL is used as an umbrella term for patient-reported
outcomes. This reason is related to the foregoing in that QoL is used
interchangeably with (oral-) health status and functional status. The indiscriminate
use of the term QoL has reinstated many instruments measuring (oral) health
status as (oral) HRQoL instruments (Dijkers 2007, Locker et al. 2007b). Hence,
the most frequently used instruments for measuring (oral) HRQoL capture the
frequency of impacts that stem from (oral) diseases which clinicians, researchers
and research subjects find important. However, they do not capture the meaning of
these impacts to a person’s QoL (Locker et al. 2007b). Consequently, it becomes a
‘definition by default’ (Edwards 1985) in which it is the operational definition that
has assigned meaning to the concept, and therefore, without a conceptual
definition, QoL is then defined as it were by the items that have been selected on
any grounds whatsoever (Farquhar 1995).
3.
Already addressed, misspecification of the measurement model is another reason
for the lack of consensus. If we cannot distinguish between cause and effect,
outcomes can be seriously misinterpreted.
4.
Last but not least, QoL is in the eye of the beholder. However, as said, many
instruments include determinants, and thus operate under the assumption that
these determinants, such as oral diseases, if present, actually affect one’s QoL. But
do they really? Although people within cultures do value comparable sets of
attributes, on an individual level they vary in relative importance (Brown et al.
2004). Indeed, younger people may vary from older people in what they find
important in life. It has also been shown that against all odds, physically disabled
people actually report a good QoL: this phenomenon is called the disability
paradox (Moons et al. 2006). This supports the idea that importance of
determinants differ across individuals. Weighting the dimensions of QoL could
perhaps be the solution to the individuality of QoL, because, if weights are not
used then one is in fact weighting by selection or rejection, as has been discussed
in Chapter 3. However, who decides what weights should be given to a certain
dimension? Even more importantly, who defines these dimensions? And this
question brings us back to square one; what defines QoL? (Farquhar 1995).
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Perhaps we need to go back to the drawing table and start developing a new
theory of QoL. Edwards proposes an alternative to the formative approach (Edwards 2010);
choosing reflective constructs that cause QoL. That means that not the formative measures,
but the reflective constructs give meaning to QoL (Edwards et al. 2000, Edwards 2010).
However, there are reasons to be sceptical about this approach, because as described in
Edwards (Edwards 2010) and in Borsboom (Borsboom et al. 2003) the construct remains a
product of its measures, making the construct nothing more than a label.
To conclude
In the chapters, I have reported some of the limitations of the studies described. However,
the most obvious limitation regarding this thesis is that much insight into the
conceptualization of QoL, HRQoL and OHRQoL came at the end of this thesis. That is,
earlier chapters report outcomes of OHRQoL, whilst in later chapters the notion of the
measuring OHRQoL is challenged. Thus the OHIP is first referred to as an instrument
measuring OHRQoL, which is later disputed. Moreover, in earlier chapters, outcomes such
as Cronbach’s alpha are reported for the OHIP, even though this is later contested on the
grounds of the underlying measurement model of the OHIP. A clear case of progressive
insight. It goes without saying that the concept QoL has added significantly to the
importance of the patients’ view in many research efforts. However, I would like to argue
that without the benefit of a specific theoretical or conceptual model of (OHR) QoL,
understanding, and in particular measuring the construct is not feasible. This makes the
problems with the concept QoL fundamental in nature, bringing us to the core business of
science; developing a theory. Attempts at providing and testing conceptual models of QoL
have been made in different research fields, e.g. (Feeny et al. 1995, Wilson et al. 1995,
Ferrans 1996, Awad et al. 1997, Baker 2007, Sprangers et al. 2008). Being fully aware that
this is a scientific field in progress, we can only hope that such efforts will continue,
perhaps even join forces to give us broader insight into the conceptualization of QoL. That
is why I want to conclude by saying that the key to a concept’s definition is understanding
the causal relationship between the concept and its measures, and moreover, that it should
not be an accumulation of existing and already defined concepts, for that can only lead to
erroneous conclusions and misguided policies (Bradley 2001, Taillefer et al. 2003).

81

82

REFERENCES
AARONSON NK. Quality of Life Assessment in Clinical Trials: Methodological Issues.
Control Clin Trials 1989; 10: 195-208.
ADDY M, NEWCOMBE RG. Statistical Versus Clinical Significance in Periodontal Research
and Practice. Periodontol 2000 2005; 39: 132-144.
ALLEN PF, LOCKER D. Do Item Weights Matter? An Assessment Using the Oral Health
Impact Profile. Community Dent Health 1997; 14: 133-138.
ALLEN PF, MCMILLAN AS, WALSHAW D. A Patient-Based Assessment of ImplantStabilized and Conventional Complete Dentures. J Prosthet Dent 2001; 85: 141147.
ALLEN PF, MCMILLAN AS, WALSHAW D, LOCKER D. A Comparison of the Validity of
Generic- and Disease-Specific Measures in the Assessment of Oral HealthRelated Quality of Life. Community Dent Oral Epidemiol 1999; 27: 344-352.
ANDERSEN RM, DAVIDSON PL. Ethnicity, Aging, and Oral Health Outcomes: A
Conceptual Framework. Adv Dent Res 1997; 11: 203-209.
ARMSTRONG D, CALDWELL D. Origins of the Concept of Quality of Life in Health Care: A
Rhetorical Solution to a Political Problem. Soc Theor Health 2004; 2: 361-371.
ASTROM AN, HAUGEJORDEN O, SKARET E, TROVIK TA, KLOCK KS. Oral Impacts on Daily
Performance in Norwegian Adults: The Influence of Age, Number of Missing
Teeth, and Sociodemographic Factors. Vol. 114. 2006; 115 - 121.
ATKINSON M, LENNOX R. Extending Basic Principles of Measurement Models to the
Design and Validation of Patient Reported Outcomes. Health Qual Life Outcomes
2006; 4: 65.
AWAD AG, VORUGANTI LNP, HESLEGRAVE RJ. A Conceptual Model of Quality of Life in
Schizophrenia: Description and Preliminary Clinical Validation. Qual Life Res
1997; 6: 21-26.
AWAD MA, AL-SHAMRANY M, LOCKER D, ALLEN F, FEINE JS. Effect of Reducing the
Number of Items of the Oral Health Impact Profile on Responsiveness, Validity
and Reliability in Edentulous Populations. Community Dent Oral Epidemiol 2008;
36: 12-20.
AWAD MA, LOCKER D, KORNER-BITENSKY N, FEINE JS. Measuring the Effect of IntraOral Implant Rehabilitation on Health-Related Quality of Life in a Randomized
Controlled Clinical Trial. J Dent Res 2000; 79: 1659-1663.
BAKER SR. Testing a Conceptual Model of Oral Health: A Structural Equation Modelling
Approach. J Dent Res 2007; 86: 708-712.
BENYAMINI Y, LEVENTHAL H, LEVENTHAL EA. Self-Rated Oral Health as an Independent
Predictor of Self-Rated General Health, Self-Esteem and Life Satisfaction. Soc Sci
Med 2004; 59: 1109-1116.
BOLLEN KA. Multiple Indicators: Internal Consistency or No Necessary Relationship?
Qual Quant 1984; 18: 377-385.
BOLLEN KA, LENNOX R. Conventional Wisdom on Measurement: A Structural Equation
Perspective. Psychol Bull 1991; 110: 305-314.
BORSBOOM D. The Attack of the Psychometricians. Psychometrika 2006; 71: 425-440.
BORSBOOM D, MELLENBERGH GJ, VAN HEERDEN J. The Theoretical Status of Latent
Variables. Psychol Rev 2003; 110: 203-219.

83

BORSBOOM D, MELLENBERGH GJ, VAN HEERDEN J. The Concept of Validity. Psychol Rev
2004; 111: 1061-1071.
BOWLING A, BOND M, JENKINSON C, LAMPING DL. Short Form 36 (SF-36) Health Survey
Questionnaire: Which Normative Data Should Be Used? Comparisons between
the Norms Provided by the Omnibus Survey in Britain, the Health Survey for
England and the Oxford Healthy Life Survey. J Public Health 1999; 21: 255-270.
BRADLEY C. Importance of Differentiating Health Status from Quality of Life. The Lancet
2001; 357: 7-8.
BRODER HL, SLADE G, CAINE R, REISINE S. Perceived Impact of Oral Health Conditions
among Minority Adolescents. J Public Health Dent 2000; 60: 189-192.
BROWN J, BOWLING A, FLYN T. Models of Quality of Life: A Taxonomy, Overview and
Systematic Review of Quality of Life, Sheffield: Department of Sociological
Studies, University of Sheffield. European Forum on Population Ageing Research,
2004.
CAMPBELL DT, FISKE DW. Convergent and Discriminant Validation by the MultitraitMultimethod Matrix. Psychol Bull 1959; 56: 81-105.
CHEUNG YB, LIM C, GOH C, THUMBOO J, WEE J. Order Effects: A Randomized Study of
Three Major Cancer-Specific Quality of Life Instruments. Health Qual Life
Outcomes 2005; 3: 37.
CHEUNG YB, WONG LC, TAY MH, TOH CK, KOO WH, EPSTEIN R, GOH C. Order Effects
in the Assessment of Quality of Life in Cancer Patients. Qual Life Res 2004; 13:
1217-1223.
COHEN J. Statistical Power Analysis for the Behavioural Sciences, New York: Academic
Press, 1977.
CRONBACH L. Coefficient Alpha and the Internal Structure of Tests. Psychometrika 1951;
16: 297-334.
CROSBY RD, KOLOTKIN RL, WILLIAMS GR. Defining Clinically Meaningful Change in
Health-Related Quality of Life. J Clin Epidemiol 2003; 56: 395-407.
CVZ. Zorgcijfers Kwartaalbericht, 3e Kwartaal 2009. Diemen: College voor
Zorgverzekeraars, 2009. Retrieved 22-06-2010, from http://www.cvz.nl.
DESALVO K, FISHER W, TRAN K, BLOSER N, MERRILL W, PEABODY J. Assessing
Measurement Properties of Two Single-Item General Health Measures. Qual Life
Res 2006; 15: 191-201.
DIAMANTOPOULOS A. Formative Indicators: Introduction to the Special Issue. J Bus Res
2008; 61: 1201-1202.
DIAMANTOPOULOS A, WINKLHOFER HM. Index Construction with Formative Indicators:
An Alternative to Scale Development. J Marketing Res 2001; 38: 269-277.
DIJKERS M. Measuring Quality of Life: Methodological Issues. Am J Phys Med Rehabil
1999; 78: 286-300.
DIJKERS M. "What's in a Name?" The Indiscriminate Use of the "Quality of Life" Label,
and the Need to Bring About Clarity in Conceptualizations. Int J Nurs Stud 2007;
44: 153-155.
EDWARDS AL. Techniques of Attitude Scale Construction, New York: Appleton-CenturyCrofts, 1957.
EDWARDS J. Social Indicators and the Concept of Quality of Life. In: Robertson A , Osborn
A, eds. Planning to Care; Social Policy and the Quality of Life. London: Gower,
1985; 22-39.

84

EDWARDS JR. The Fallacy of Formative Measurement. Organ Res Methods 2010; 14: 370388.
EDWARDS JR, BAGOZZI RP. On the Nature and Direction of Relationships between
Constructs and Measures. Psychol Methods 2000; 5: 155-174.
FAN X, SIVO SA. Sensitivity of Fit Indexes to Misspecified Structural or Measurement
Model Components: Rationale of Two-Index Strategy Revisited. Struct Equ
Modeling 2005; 12: 343 - 367.
FARQUHAR M. Definitions of Quality of Life: A Taxonomy. J Adv Nurs 1995; 22: 502-508.
FAYERS PM, HAND DJ. Factor Analysis, Causal Indicators and Quality of Life. Qual Life
Res 1997a; 6: 139-150.
FAYERS PM, HAND DJ. Causal Variables, Indicator Variables and Measurement Scales: An
Example from Quality of Life. J Roy Statistical Society 2002; 165: 233-253.
FAYERS PM, HAND DJ, BJORDAL K, GROENVOLD M. Causal Indicators in Quality of Life
Research. Qual Life Res 1997b; 6: 393-406.
FEENY D, FURLONG W, BOYLE M, TORRANCE GW. Multi-Attribute Health Status
Classification Systems: Health Utilities Index. Pharmacoeconomics 1995; 7: 490502.
FERNANDES MJ, RUTA DA, OGDEN GR, PITTS NB, OGSTON SA. Assessing Oral HealthRelated Quality of Life in General Dental Practice in Scotland: Validation of the
OHIP-14. Community Dent Oral Epidemiol 2006; 34: 53-62.
FERRANS CE. Development of a Conceptual Model of Quality of Life. Res Theory Nurs
Pract 1996; 10: 293-304.
FIELD A. Discovering Statistics Using Spss, 2nd ed. London: SAGE Publications Ltd,
2005.
GIFT HC, ATCHISON KA. Oral Health, Health, and Health-Related Quality of Life. Med
Care 1995; 33: NS57-NS77.
GIFT HC, ATCHISON KA, DAYTON CM. Conceptualizing Oral Health and Oral HealthRelated Quality of Life. Soc Sci Med 1997; 44: 601-608.
HAAS BK. Clarification and Integration of Similar Quality of Life Concepts. J Nurs
Scholarsh 1999; 31: 215-220.
HAYS RD, ANDERSON R, REVICKI D. Psychometric Considerations in Evaluating HealthRelated Quality of Life Measures. Qual Life Res 1993; 2: 441.
HAYS RD, MORALES LS. The RAND-36 Measure of Health-Related Quality of Life. Vol.
33. Informa Healthcare, 2001; 350 - 357.
HEYDECKE G, LOCKER D, AWAD MA, LUND JP, FEINE JS. Oral and General HealthRelated Quality of Life with Conventional and Implant Dentures. Community
Dent Oral Epidemiol 2003; 31: 161-168.
HOWELL RD, BREIVIK E, WILCOX JB. Reconsidering Formative Measurement. Psychol
Methods 2007; 12: 205-218.
HU L, BENTLER PM. Fit Indices in Covariance Structure Modeling: Sensitivity to
Underparameterized Model Misspecification. Psychol Methods 1998; 3: 424-453.
HUSTED JA, COOK RJ, FAREWELL VT, GLADMAN DD. Methods for Assessing
Responsiveness: A Critical Review and Recommendations. J Clin Epidemiol
2000; 53: 459-468.
HUYSAMEN GK. Coefficient Alpha: Unnecessarily Ambiguous; Unduly Ubiquitous. South
African J Ind Psy 2006; 32: 34-40.

85

INGRAM SS, SEO PH, SLOANE R, FRANCIS T, CLIPP EC, DOYLE ME, MONTANA GS, COHEN
HJ. The Association between Oral Health and General Health and Quality of Life
in Older Male Cancer Patients. J Am Geriatr Soc 2005; 53: 1504-1509.
JARVIS C, MACKENZIE S, PODSAKOFF P. A Critical Review of Construct Indicators and
Measurement Model Misspecification in Marketing and Consumer Research. J
Consum Res 2003; 30: 199-218.
JOHN MT. Exploring Dimensions of Oral Health-Related Quality of Life Using Experts'
Opinions. Qual Life Res 2007; 16: 697-704.
JOHN MT, HUJOEL P, MIGLIORETTI DL, LERESCHE L, KOEPSELL TD, MICHEELIS W.
Dimensions of Oral-Health-Related Quality of Life. J Dent Res 2004; 83: 956960.
KALSBEEK H, POORTERMAN JHG, KIVIT MM. Tandheelkundige Verzorging Volwassenen
Ziekenfondsverzekerden 1995-2002. Mondgezondheid, Tandartsbezoek en
Preventief Gedrag na de Stelselherziening van 1995, Leiden/Amsterdam: TNO
Prevention and Healthcare/Academic Centre for Dentistry Amsterdam, 2003.
KAPLAN RM. The Significance of Quality of Life in Health Care. Qual Life Res 2003; 12:
3-16.
KENDALL M, GIBBONS JD. Rank Correlation Methods, 5th ed. New York: Oxford
University Press, 1990.
KIEFFER JM, HOOGSTRATEN J. Item-Order Effects in the Oral Health Impact Profile
(OHIP). Eur J Oral Sci 2008a; 116: 245-249.
KIEFFER JM, HOOGSTRATEN J. Linking Oral Health, General Health, and Quality of Life.
Eur J Oral Sci 2008b; 116: 445-450.
KIEFFER JM, HOOGSTRATEN J. On the Severity of Impacts Captured by the Dimensions of
the Oral Health Impact Profile. Eur J Oral Sci 2008c; 116: 1-4.
KIEFFER JM, VERRIPS E, HOOGSTRATEN J. Model Specification in Oral Health-Related
Quality of Life Research. Eur J Oral Sci 2009; 117: 481-484.
LITT MD, NYE C, SHAFER D. Preparation for Oral Surgery: Evaluating Elements of
Coping. J Behav Med 1995; 18: 435-459.
LOCKER D. Measuring Oral Health: A Conceptual Framework. Community Dent Health
1988; 5: 3-18.
LOCKER D, ALLEN F. What Do Measures of 'Oral Health-Related Quality of Life' Measure?
Community Dent Oral Epidemiol 2007a; 35: 401-411.
LOCKER D, ALLEN F. What Do Measures of 'Oral Health-Related Quality of Life' Measure?
Community Dent Oral Epidemiol 2007b; 35: 401-411.
LOCKER D, JOKOVIC A, CLARKE M. Assessing the Responsiveness of Measures of Oral
Health-Related Quality of Life. Community Dent Oral Epidemiol 2004; 32: 10-18.
LOCKER D, MATEAR D, STEPHENS M, LAWRENCE H, PAYNE B. Comparison of the GOHAI
and OHIP-14 as Measures of the Oral Health-Related Quality of Life of the
Elderly. Community Dent Oral Epidemiol 2001; 29: 373-381.
LOPEZ R, BAELUM V. Spanish Version of the Oral Health Impact Profile (OHIP-SP). BMC
Oral Health 2006; 6: 11.
MACKENZIE SB, PODSAKOFF PM, JARVIS CB. The Problem of Measurement Model
Misspecification in Behavioural and Organizational Research and Some
Recommended Solutions. J Appl Psychol 2005; 90: 710-730.
MASON R, CARLSON JE, TOURANGEAU R. Contrast Effects and Subtraction in Part-Whole
Questions Public Opin Q 1994; 58: 569-578.

86

MCCLENDON MJ, O'BRIEN DJ. Question-Order Effects on the Determinants of Subjective
Well-Being. Public Opin Q 1988; 52: 351-364.
MCCOLL E, ECCLES MP, ROUSSEAU NS, STEEN IN, PARKIN DW, GRIMSHAW JM. From the
Generic to the Condition-Specific?: Instrument Order Effects in Quality of Life
Assessment. Med Care 2003; 41: 777-790.
MCGRATH C, BEDI R. A Review of the Influences of Oral Health on Quality of Life. Int J
Health Promot Educ 1999; 37: 116-119.
MCGRATH C, BEDI R. Why Are We "Weighting"? An Assessment of a Self-Weighting
Approach to Measuring Oral Health-Related Quality of Life. Community Dent
Oral Epidemiol 2004; 32: 19-24.
MCGRATH C, COMFORT MB, LO ECM, LUO Y. Patient-Centred Outcome Measures in Oral
Surgery: Validity and Sensitivity. Br J Oral Maxillofac Surg 2003; 41: 43-47.
MCGRATH C, WONG AHH, LO ECM, CHEUNG CS. The Sensitivity and Responsiveness of
an Oral Health Related Quality of Life Measure to Tooth Whitening. J Dent 2005;
33: 697-702.
MCGRATH RE. Conceptual Complexity and Construct Validity. J Pers Assess 2005; 85:
112 - 124.
MEEBERG GA. Quality of Life: A Concept Analysis. J Adv Nurs 1993; 18: 32-38.
MOONS P, BUDTS W, DE GEEST S. Critique on the Conceptualisation of Quality of Life: A
Review and Evaluation of Different Conceptual Approaches. Int J Nurs Stud
2006; 43: 891-901.
MOORE DW. Measuring New Types of Question-Order Effects: Additive and Subtractive.
Public Opin Q 2002; 66: 80-91.
MUMCU G, HAYRAN O, OZALP DO, INANC N, YAVUZ S, ERGUN T, DIRESKENELI H. The
Assessment of Oral Health-Related Quality of Life by Factor Analysis in Patients
with Behcet's Disease and Recurrent Aphthous Stomatitis. J Oral Pathol Med
2007; 36: 147-152.
NAITO M, YUASA H, NOMURA Y, NAKAYAMA T, HAMAJIMA N, HANADA N. Oral Health
Status and Health-Related Quality of Life: A Systematic Review. J Oral Sci 2006;
48: 1-7.
NKV. Hoe wordt Mondzorg Gefinancierd en wat zijn de Kosten? Bilthoven: Nationaal
Kompas
Volksgezondheid
2009.
Retrieved
22-06-2010,
from
http://www.nationaalkompas.nl.
NUTTALL NM, SLADE GD, SANDERS AE, STEELE JG, ALLEN PF, LAHTI S. An Empirically
Derived Population-Response Model of the Short Form of the Oral Health Impact
Profile. Community Dent Oral Epidemiol 2006; 34: 18-24.
OLIVEIRA BH, NADANOVSKY P. Psychometric Properties of the Brazilian Version of the
Oral Health Impact Profile-Short Form. Community Dent Oral Epidemiol 2005;
33: 307-314.
PATTUSSI MP, OLINTO MTA, HARDY R, SHEIHAM A. Clinical, Social and Psychosocial
Factors Associated with Self-Rated Oral Health in Brazilian Adolescents.
Community Dent Oral Epidemiol 2007; 35: 377-386.
PELL GJ, GREGORY G. Report on a Ten Year Study of a Tooth Division Technique for the
Removal of Impacted Teeth. J Orthod Oral Surg 1942; 28: 660-669.
RAT AC, BAUMANN C, KLEIN S, LOEUILLE D, GUILLELIN F. Effect of Order of
Presentation of a Generic and a Specific Health-Related Quality of Life

87

Instrument in Knee and Hip Osteoarthritis: A Randomized Study. Osteoarthritis
Cartilage 2008; 16: 429-435.
REISINE ST, FERTIG J, WEBER J, LEDER S. Impact of Dental Conditions on Patients' Quality
of Life. Community Dent Oral Epidemiol 1989; 17: 7-10.
ROSENBERG R. Quality of Life, Ethics, and Philosophy of Science. Nord J Psychiatry 1992;
46: 75 - 77.
ROSS RT. Optimum Orders for the Presentation of Pairs in the Method of Paired
Comparisons. J Educ Psychol 1934; 25: 375-382.
SANDBERG GE, WIKBLAD KF. Oral Health and Health-Related Quality of Life in Type 2
Diabetic Patients and Non-Diabetic Controls. Acta Odontol Scand 2003; 61: 141148.
SCHULLER AA. Mondgezondheid Volwassenen 2007, Leiden TNO Quality of Life 2009.
SCHUMAN H, PRESSER S. Questions and Answers in Attitude Surveys: Experiments on
Question Form, Wording, and Context, Orlando: Academic Press, 1981.
SLADE GD. Derivation and Validation of a Short-Form Oral Health Impact Profile.
Community Dent Oral Epidemiol 1997a; 25: 284-290.
SLADE GD. The Oral Health Impact Profile In: Slade GD, ed. Measuring Oral Health and
the Quality of Life. Chapel Hill: University of North Carolina, Dental Ecology,
1997b; 93-104.
SLADE GD, SPENCER AJ. Development and Evaluation of the Oral Health Impact Profile.
Community Dent Health 1994; 11: 3-11.
SMITH KW, AVIS NE, ASSMANN SF. Distinguishing between Quality of Life and Health
Status in Quality of Life Research: A Meta-Analysis. Qual Life Res 1999; 8: 447459.
SPRANGERS M, SCHWARTZ C. Reflections on Changeability Versus Stability of HealthRelated Quality of Life: Distinguishing between Its Environmental and Genetic
Components. Health Qual Life Outcomes 2008; 6: 89.
STEVENS SS. On the Theory of Scales of Measurement. Science 1946; 103: 677-680.
SUDMAN S, BRADBURN NM, SCHWARZ N. Thinking About Answers: The Application of
Cognitive Processes to Survey Methodology, 1st ed. San Francisco: Jossey-Bass
Publishers, 1996.
TAILLEFER MC, DUPUIS G, ROBERGE M, LEMAY S. Health-Related Quality of Life
Models: Systematic Review of the Literature. Soc Indic Res 2003; 64: 293-323.
THURSTONE LL. A Law of Comparative Judgement. Psychol Rev 1927; 34: 237-286.
VAN DEN BRINK WP, KOELE P. Statistiek deel 3: Toepassingen, 4th ed. Amsterdam: Boom
Meppel, 1998.
VAN DER MEULEN M, JOHN M, NAEIJE M, LOBBEZOO F. The Dutch Version of the Oral
Health Impact Profile (OHIP-NL): Translation, Reliability and Construct Validity.
BMC Oral Health 2008; 8: 11.
VAN DER ZEE KI, SANDERMAN R. Het Meten van de Algemene Gezondheidstoestand met
de RAND-36. Een Handleiding [Guidelines for Measuring General Health with
the SF-36], Noordelijk centrum voor Gezondheidsvraagstukken: Rijksuniversiteit
Groningen, 1993.
VAN DER ZEE KI, SANDERMAN R, HEYINK J. A Comparison of Two Multidimensional
Measures of Health Status: The Nottingham Health Profile and the RAND 36Item Health Survey 1.0. Qual Life Res 1996a; 5: 165-174.

88

VAN DER ZEE KI, SANDERMAN R, HEYINK JW, DE HAES H. Psychometric Qualities of the
RAND 36-Item Health Survey 1.0: A Multidimensional Measure of General
Health Status. Int J Behav Med 1996b; 3: 104-122.
VAN SONSBEEK JLA. De Voeg: Klaaglijst of Lijst met Gezondheidsklachten? Den Haag:
Statistics Netherlands (CBS) Publication M 37, 1990.
VAN WIJK A, KIEFFER JM, LINDEBOOM JH. Effect of Third Molar Surgery on Oral HealthRelated Quality of Life in the First Postoperative Week Using Dutch Version of
Oral Health Impact Profile-14. J Oral Maxillofac Surg 2009; 67: 1026-1031.
WARE JE. SF-36 ® Health Survey Update. The SF Community, 2006; 1-18.
WARE JE, KOSINSKI M, TURNER-BROWKER D, GANDEK B. How to Score Version 2 of the
SF-12® Health Survey (with a Supplement Documenting Version 1), Lincoln, RI:
QualityMetric Incorporated, 2002.
WEINBERGER A, DARKES J, DEL BOCA F, GREENBAUM P, GOLDMAN M. Items as Context:
Effects of Item Order and Ambiguity on Factor Structure. Basic Appl Soc Psychol
2006; 28: 17-26.
WHO. Preamble to the Constitution of the World Health Organization as Adopted by the
International Health Conference, New York, 19-22 June, 1946; Signed on 22 July
1946 by the Representatives of 61 States (Official Records of the World Health
Organization, No. 2, P. 100) and Entered into Force on 7 April 1948: World
Health Organization, 1946.
WILSON IB, CLEARY PD. Linking Clinical Variables with Health-Related Quality of Life.
A Conceptual Model of Patient Outcomes. JAMA 1995; 273: 59-65.
WORLD HEALTH ORGANIZATION. International Classification of Impairments, Disabilities
and Handicaps, Geneva: World Health Organization, 1980.
WORRALL SF, RIDEN K, HASKELL R, CORRIGAN AM. UK National Third Molar Project:
The Initial Report. Br J Oral Maxillofac Surg 1998; 36: 14-18.
ZIMMER S, BERGMANN N, GABRUN E, BARTHEL C, RAAB W, RUFFER JU. Association
between Oral Health-Related and General Health-Related Quality of Life in
Subjects Attending Dental Offices in Germany. J Public Health Dent 2009.

89

90

SUMMARY IN DUTCH/ SAMENVATTING
FUNDAMENTELE PROBLEMEN IN ONDERZOEK NAAR
MONDGEZONDHEID GERELATEERDE KWALITEIT VAN LEVEN
Dit proefschrift is in de eerste plaats gericht op de structurele en psychometrische
eigenschappen van de Oral Health Impact Profile 49 (OHIP-49) en de Oral Health Impact
Profile 14 (OHIP-14). In de tweede plaats is dit proefschrift gericht op de conceptuele basis
die ten grondslag ligt aan de begrippen ‘Mondgezondheid gerelateerde kwaliteit van leven
(OHRQoL)’, ‘Gezondheid gerelateerde kwaliteit van leven (HRQoL)’ en ‘Kwaliteit van
leven (QoL)’.
De OHIP-49 onderscheidt zeven dimensies en is gebaseerd op een conceptueel
model van de mondgezondheid. De dimensies zijn hiërarchisch geordend, zodat de items
symptomen en bijwerkingen omvatten die geleidelijk aan steeds hinderlijker zijn voor
iemands leven. Als gevolg van deze hiërarchie zijn de items in latere subschalen minder
specifiek dan items in eerdere subschalen. Derhalve zou een wijziging van de volgorde van
items kunnen leiden tot volgorde- effecten.
In het onderzoek in Hoofdstuk 2 werden twee versies van de OHIP-49 aan
proefpersonen voorgelegd: één met behoud van de oorspronkelijke hiërarchische structuur,
en een alternatief, waarin de subschalen met de meer algemene items eerst werden
gepresenteerd. Resultaten toonden hogere scores op de meer algemene subschalen
(Psychische en Sociale gebreken, en Handicap) van de alternatieve versie. Dit geeft aan dat
de afwezigheid van de meer specifieke items van de eerdere subschalen het conceptuele
kader rond de inhoud van de items in de laatste subschalen heeft veranderd. Hoewel sprake
was van kleine effectgrootten, was het desondanks belangrijk om deze effecten te noemen
omdat bij het vergelijken van subschaal inter-correlaties van beide versies bleek dat de
versies een andere factorstructuur hadden. Derhalve lijkt de OHIP-49 gevoelig te zijn voor
volgorde-effecten.
Terugkomend op het hiërarchisch model van de OHIP-49, wordt in Hoofdstuk 3
verondersteld dat de symptomen en bijwerkingen die in dimensies hoger in de hiërarchie
beschreven zijn, meer invloed zouden hebben op QoL dan dimensies die zich lager in de
hiërarchie bevinden. Om dit te onderzoeken werd de relatieve ernst van iedere dimensie
van de OHIP-49 beoordeeld ten opzichte van alle andere dimensies. Gebruik werd gemaakt
van de methode van directe rangorde en de methode van paarsgewijze vergelijking. Uit de
resultaten van de paarsgewijze vergelijking bleek dat de dimensies ‘Handicap’ en
‘Psychische gebreken’ (hoogst in de hiërarchie) als het ernstigst werden beschouwd.
Bovendien bleken de resultaten van de methode van directe rangorde, waarbij
proefpersonen de dimensies rangschikten naar ernst, het hiërarchische model van de OHIP49 te bevestigen. Daarom werd geopperd om ofwel aan elke subschaal een gewicht toe te
kennen, ofwel op zijn minst het aantal items te verhogen in subschalen die als ernstiger
werden beoordeeld.
In de studie beschreven in Hoofdstuk 4 werd de sensitiviteit voor verandering in
mondgezondheid van de verkorte Oral Health Impact Profile (OHIP-14) onderzocht. Ook
werd bekeken of de OHIP-14 onderscheid kon maken tussen patiënten met en zonder preen postoperatieve klachten als gevolg van extractie van de derde molaar. De resultaten
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toonden aan dat de OHIP-14 in staat was om onderscheid te maken tussen de eerste
preoperatieve dag en alle dagen in de postoperatieve week. Bovendien werden de
gemiddelde OHIP-14 scores een maand na de operatie teruggebracht tot het preoperatieve
niveau. Daarnaast kan dit instrument onderscheid maken tussen patiënten met en zonder
pre- en postoperatieve klachten, tussen gedeeltelijke en volledige mucosadekking en het
niveau van impactie van de derde molaar. De OHIP-14 kan worden beschouwd als sensitief
voor veranderingen in de mond als gevolg van chirurgische verwijdering van de derde
molaar.
Zoals het onderzoek in Hoofdstuk 2 zich heeft gericht op volgorde-effecten van
items, zo heeft het onderzoek beschreven in Hoofdstuk 5 zich gericht op volgorde-effecten
van vragenlijsten. Het effect van het aanbieden van verschillende volgorden van de SF-12
(een HRQoL-vragenlijst) en de OHIP-49 werd onderzocht. In dit hoofdstuk werd
verondersteld dat scores op de SF-12 hoger zouden uitvallen (lagere HRQoL) als deze
vragenlijst als eerste zou worden gepresenteerd. Dit omdat de antwoorden dan niet zouden
worden begrensd door mondgerelateerde symptomen uit de OHIP-49. De resultaten
toonden geen volgorde-effecten van de vragenlijsten aan. Mogelijkerwijs zou de
tandheelkundige setting van de studie zelf invloed kunnen hebben gehad op de uitkomsten.
Daarnaast is dit bij ons weten de enige studie binnen tandheelkundig onderzoek over dit
onderwerp. Daarom is nader onderzoek nodig om volgorde-effecten van QoL-vragenlijsten
daadwerkelijk uit te sluiten.
De gedachte achter de studie in hoofdstuk 6 was, dat voordat het begrip QoL werd
geïntroduceerd, medisch en tandheelkundig onderzoek vooral gericht was op objectieve
resultaten. Echter, de mening van patiënten en daarmee het gebruik van subjectieve
metingen is steeds belangrijker geworden als het gaat om uitkomsten met betrekking tot
algemene gezondheid en mondgezondheid. De studie in Hoofdstuk 6 heeft zich gericht op
de evaluatie van de relatie tussen mondgezondheid, algemene gezondheid en QoL. De
resultaten toonden een verband tussen zelfgerapporteerde algemene gezondheid en
subschalen van de RAND-36 (een HRQoL-vragenlijst), met uitzondering van de
subschalen betreffende ‘Rol-emotionele gezondheid’ en ‘Mentale gezondheid’. De
resultaten toonden ook een verband tussen zelfgerapporteerde mondgezondheid en de
subschalen van de OHIP-49 (behalve voor de subschaal voor ‘Psychologische gebreken’).
Echter, er werd geen verband gevonden tussen zelfgerapporteerde algemene gezondheid en
de OHIP-49, of tussen zelfgerapporteerde mondgezondheid en de RAND-36. De
bevindingen doen vermoeden dat mondgezondheid, algemene gezondheid en QoL
verschillende determinanten hebben. Bovendien leken mondgezondheid en de algemene
gezondheid grotendeels losstaande begrippen te zijn in deze schijnbaar gezonde populatie.
Geconcludeerd werd dat als er geen duidelijk aandoening aanwezig is, mond- en algemene
gezondheid moeten worden beschouwd als losstaande begrippen.
Een theorie verklaart hoe begrippen zoals mondgezondheid en QoL gerelateerd
zijn. Hypotheses over deze relaties zijn een leidraad voor de selectie van het meetmodel dat
ten grondslag ligt aan de methoden en technieken voor het ontwikkelen en analyseren van
vragenlijsten. Het onderzoek in Hoofdstuk 7 heeft zich gericht op het meetmodel waarvan
wordt verondersteld dat dit ten grondslag ligt aan OHRQoL-vragenlijsten en schetst de
statistische complicaties als gevolg van modelmisspecificatie. Methoden voor het
ontwikkelen en analyseren van vragenlijsten, zoals Factoranalyse en Cronbach's alfa,
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veronderstellen dat psychologische begrippen latent zijn. Daarom wordt uitgegaan van een
reflectief meetmodel met als aanname lokale onafhankelijkheid. Locale onafhankelijkheid
houdt in dat de latente variabele verklaart waarom de waargenomen variabelen gerelateerd
zijn. Veel OHRQoL-vragenlijsten worden geanalyseerd alsof ze gebaseerd zijn op een
reflectief meetmodel. Zodoende wordt lokale onafhankelijkheid verondersteld. Deze
aanname vereist dat de vragenlijst uitsluitend bestaat uit items die het latente begrip
reflecteren, in dit geval OHRQoL. Echter, in hoofdstuk 7 wordt gesteld dat deze
veronderstelling niet houdbaar is, omdat veel OHRQoL-vragenlijsten een mengsel van
zowel een formatief als een reflectief meetmodel zijn. Zodoende wordt de aanname van
lokale onafhankelijkheid geschonden. Voorts werd gesteld dat modelmisspecificatie te
wijten is aan een gebrek aan een eenduidig theoretisch kader van OHRQoL, en daarmee
werd het belang van een theoretische benadering van het begrip OHRQoL benadrukt.
Hoofdstuk 8 gaf uitvoering aan het idee van hoofdstuk 7. Ook de OHIP-49 wordt
immers in sommige gevallen geanalyseerd alsof deze gebaseerd is op een reflectief
meetmodel. Deze veronderstelling is echter onhoudbaar, omdat de OHIP items bevat die
symptomen beschrijven. Het mag duidelijk zijn dat symptomen eerder een causale werking
hebben op QoL en zodoende formatief zijn. Zoals gezegd, veel traditionele statistische
methoden zijn niet van toepassing op instrumenten met formatieve items. Daarom was het
doel van de studie in hoofdstuk 8 om de formatieve items in de OHIP-49 te onderscheiden
van de reflectieve items met behulp van een methode die gebaseerd is op frequentieanalyse,
en die gebruik maakt van toetsingswaarden die analoog zijn aan de chikwadraattoets. De
gedachte achter deze aanpak was dat in tegenstelling tot reflectieve items, formatieve items
een asymmetrische relatie hebben met QoL. Zodoende is één symptoom voldoende om een
daling van QoL te veroorzaken. Daarentegen betekent een daling van de QoL niet dat een
persoon lijdt aan alle symptomen. Echter, er was aanleiding te veronderstellen dat de
gebruikte methode geen valide methode was om formatieve items te identificeren. Verder
werd gesteld dat vrijwel alle items in de OHIP-49 formatief zijn, omdat de symptomen
toegeschreven worden aan de mond.
Gezien de twee laatste hoofdstukken is de meest voor de hand liggende beperking
ten aanzien van dit proefschrift dat veel inzicht in de conceptualisering van OHRQoL,
HRQoL en QoL pas aan het einde van dit proefschrift wordt beschreven. Dat wil zeggen
dat eerdere hoofdstukken uitkomsten van OHRQoL rapporteren, terwijl in latere
hoofdstukken de notie van het meten van OHRQoL wordt aangevochten. Zo wordt de
OHIP eerst genoemd als een instrument dat OHRQoL meet, terwijl dit later wordt betwist.
Bovendien staan in eerdere hoofdstukken resultaten zoals Cronbach’s alfa vermeld, die
later op grond van het onderliggende meetmodel van de OHIP worden gezien als
onbruikbaar.
Deze beperking moet gezien worden als voortschrijdend inzicht dat inherent is aan
de wetenschap. Het spreekt voor zich dat het concept QoL een aanzienlijke bijdrage heeft
geleverd aan het belang van de patiënt in de medische en tandheelkundige setting, al
moeten de problemen met het meten van QoL wel onderkend worden, omdat zonder een
specifieke theoretische of conceptuele benadering van (OHR) QoL het meten van het
begrip onmogelijk is. Dit maakt de problemen met het begrip QoL fundamenteel van aard,
en brengt ons tot de kern van de wetenschap; het ontwikkelen van een theorie. Pogingen tot
het ontwikkelen en toetsen van conceptuele modellen van QoL zijn in verschillende
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onderzoeksgebieden gedaan. Samenvattend betekent het voorgaande dat inzicht in de
causale relatie tussen begrippen van cruciaal belang is voor het ontwikkelen van een
definitie en theorie van een begrip en bovendien, dat het begrip niet moet bestaan uit een
opeenstapeling van bestaande en reeds gedefinieerde begrippen, want dat kan alleen maar
leiden tot verkeerde conclusies.
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