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Oral Health and Quality of Life

David Lockera
	Abstract

ABSTRACT: 
Over the past two decades an increasing body of research has been devoted to exploring the links between oral diseases and disorders and quality of life outcomes. As with similar studies in medicine, this work was stimulated by changing concepts of health, the development of theoretical models linking biological and psychosocial variables and the development and testing of measures that allowed those linkages to be investigated. This area of research is now referred to by the rather cumbersome term 'oral health-related quality of life'. This research addresses two important questions: 1) To what extent do oral disorders compromise aspects of daily living that individuals value? 2) What interventions mitigate their effects and restore the individual's quality of life? This presentation provides an overview of this field of research and a brief summary of some of the work that has been conducted to date along with the implications for clinical and public health practice of what that research has found.
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DISEASE, HEALTH AND THE QUALITY OF LIFE: A BRIEF REVIEW OF CONCEPTS

A useful point of departure for this discussion is the definition of health offered by the World Health Organization (WHO) in 1948. This defined health as 'a complete state of physical, mental and social well-being and not merely the absence of disease and infirmity'. While this definition places great emphasis on the well-being of the patient or population, historically health services and health care practice have been more concerned with the eradication of disease.

In spite of its obvious limitations, the WHO definition of health has been a useful one in that it began to clarify the essential distinction between disease and health. In this context disease is a relatively narrow concept and may be taken to refer to pathological processes that compromise the anatomical or physiological integrity of the body. Health refers to something much broader and is largely concerned with individuals' subjective experience of their body and their selves and its consequences in terms of the conduct of daily life. While disease belongs to the realm of biology, health belongs to the realm of sociology and psychology, encompassing as it does perceptions, feelings, behaviors and, ultimately, the quality of life.

The breadth of what we now mean by health was amply demonstrated by a definition offered by the WHO in 1984 that extended and clarified its 1948 formulation. This definition has been usefully summarized by Epp (1986) in the following way:

"Today we are working with a concept which portrays health as a part of everyday living, an essential dimension of the quality of our lives. Quality of life in this context implies the opportunity to make choices and to gain satisfaction from living. Health is thus envisaged as a resource which gives people the ability to manage and even to change their surroundings. This view of health recognizes freedom of choice and emphasizes the role of individuals and communities in defining what health means to them."

How does this apply to oral disorders? It is not an exaggeration to state that the main aim of organized dentistry has been the prevention of or eradication of disease from the mouth and the replacement of teeth lost to disease or trauma. However, from the point of view of contemporary definitions of health, the aim should be to obtain and maintain a functional, pain-free, aesthetically and socially acceptable dentition for the lifespan of most people (Sheiham, 1992). Oral disease needs to be treated to the extent that it compromises this aim. A good example of the difference in the two approaches is given by tooth loss. While the traditional view has emphasized the importance of replacing all missing teeth, recent evidence has shown that two complete dental arches are not necessary for adequate function and aesthetics (Leake et al, 1994). That is, missing teeth may not have a negative impact on function, health or well-being and treatment is probably not warranted until they do.

Two further insights and developments flowed from the WHO definition of health. The first was that measures of mortality and morbidity were insufficient when assessing the health status of populations or individual patients. This is also the case with oral health. Traditional clinical indicators such as DMFT or CPITN scores tell us something about the extent of current disease or the damage to oral tissues from past disease but nothing about the functioning of the oral cavity or the person. Consequently, they need to be supplemented by measures of physical and psychosocial functioning as they are affected by oral disease. The second development that aided the construction of such measures, initially termed subjective oral health status indicators, was the specification of models of disease and its consequences. These identified the different components of health that needed to be captured by these measures. One influential model was derived from the WHO's International Classification of Impairments, Disabilities and Handicaps (Locker, 1988). A number of measures of subjectively perceived oral health now in common use were based on this conceptual framework. However, one limitation of the model is that there is no explicit link to the quality of life.

A more recent model that makes that link explicit was provided by Wilson and Cleary and has been adapted to oral disorders (Fig. 1). Here, oral conditions of various kinds (measured by clinical indicators), result in symptoms, compromised physical and psychosocial functioning and negative health perceptions (poor self-ratings of oral health, dissatisfaction with oral health). These in turn diminish the quality of life. The diagonal arrows indicate that the association between oral disease, its functional and psychosocial outcomes and its impact on quality of life are influenced by both personal and environmental characteristics. Quality of life is also likely to be influenced by a wide range of non-medical factors such as income, employment, the quality of the community in which one lives and political freedom. It is then a much broader concept than that of health.
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	Fig 1  Model of oral diseases and their consequences. Adapted from Wilson and Cleary (1995).


The term 'oral health-related quality of life' refers to the events and experiences contained within the box. Although this term is now widely used it is rarely defined and the difference between this term and the earlier term 'subjective oral health status' remains unclear. However, there have been a number of discussions of the terms 'health status' and 'health-related quality of life' in the medical literature on which we can draw. The essential difference between the two is that the latter encompasses values while the former does not. If an investigator aims to assess the oral health-related quality of life of a population or patient group then it is necessary to identify a measure whose items address aspects of daily life that the population or patient group in question considers to be important. Since most of the currently available measures do not clearly meet this criterion of importance they are best characterized as measures of subjectively perceived oral health status.

MEASURING THE IMPACT OF ORAL DISORDERS ON THE QUALITY OF LIFE

Numerous measures have been constructed that attempt to assess the potential impact of oral disorders on functioning, well-being and quality of life. Most were developed to assess these outcomes in older adult and elderly populations, although a measure applicable to children is now available (Slade, 1997a; Jokovic et al, 2002). The measures differ in terms of their length, ranging from three to 49 questions, the way they are scored and the health concepts they address. Most have been tested for validity and internal consistency reliability, but assessments of test-retest reliability and responsiveness have been undertaken for only a few. Responsiveness refers to the ability of a measure to detect clinically meaningful change in health-related quality of life that occurs naturally or as a result of an intervention. It is an essential property of scales that are going to be used as outcome measures in clinical trials. The most widely used measures and the ones whose properties have been confirmed in numerous studies are: the Oral Health Impact Profile; the Geriatric Oral Health Assessment Index; the Oral Impacts on Daily Performance; and the Child Oral Health Quality of Life Questionnaires.

The Oral Health Impact Profile (OHIP) (Slade and Spencer, 1994) was designed to measure the dysfunction, discomfort and disability attributed to oral conditions among older adult and elderly populations. It was based on the ICIDH model and consists of 49 items organized into seven sub-scales: functional limitation, physical pain, psychological discomfort, physical disability, psychological disability, social disability and handicap. It has been used in population-based oral health surveys and randomized clinical trials. A short form consisting of 14 items has been developed (Slade, 1997b) along with a 19-item version applicable to the edentulous population (Allen and Locker, 2002). It is the most widely used and tested measure available to date. It has been translated into a number of languages and adapted for use in other cultures. The Geriatric Oral Health Assessment Index (GOHAI) (Atchison and Dolan, 1990) was designed for use with the elderly but has also been used in studies of younger adults. It consists of twelve questions that address pain and discomfort and oral functional problems. Four questions address psychosocial functions such as worry or concern about oral health, dissatisfaction with appearance, self-consciousness about oral health, and avoidance of social contacts because of oral problems. The Oral Impacts on Daily Performance (OIDP) (Adulyanon et al, 1996) is one of the shorter measures and aims to assess what the authors refer to as 'ultimate impacts'. It does not measure oral symptoms or oral functions. Rather, it measures the impact of oral conditions on the person's ability to perform eight daily activities. Like the GOHAI, it has been translated into several languages and used in different cultural contexts.

The Child Oral Health Quality of Life Questionnaires (COHQOL) (Jokovic et al, 2002) is the only measure to have been developed specifically for children. It was designed to conform to contemporary concepts of child health and to be applicable to children with a variety of dental, oral and oro-facial disorders. It consists of a set of questionnaires for parents and children, each of which addresses oral symptoms, functional limitations, emotional well-being and social well-being. To date a parental questionnaire and separate questionnaires for children 8 to 10 years and 11 to 14 years have been developed. The number of questions they contain ranges from 25 to 37. A Family Impact Scale of 14 questions has also been developed to assess the effect of child oral disorders on parents and the family. Although a recently developed measure, it is being used in numerous clinical and population-based studies in several countries.

All of these measures give rise to numerical scores that can be used to compare groups with and without oral disease, different oral diseases or disease of different levels of severity. These scores can also be compared pre- and post-treatment to determine the extent of change that can be attributed to that treatment. This also means that treatments can be compared in terms of their effects on well-being and life quality.

APPLICATIONS OF MEASURES OF ORAL HEALTH AND QUALITY OF LIFE

The type of instruments described above are now being widely used in oral health surveys and studies designed to assess the outcomes of clinical interventions or dental care programs. There are also some indications that they are being used in clinical assessment of patients although how useful they are in helping practitioners to better understand their patient's treatment needs is currently not known. Certainly, data from health surveys can be used to demonstrate that oral disorders impose a significant burden on the well-being of populations and to advocate for resources to improve access to dental services. The data can also be used to help us to understand why the functional and psychosocial consequences of oral disorders vary from individual to individual even though the severity of their clinical condition remains the same. Studies using these instruments also allow us to assess in broad terms the benefit that patients are likely to receive from new, and usually costly, treatments such as implant procedures. What follows is a summary of some of the work in the area in order to illustrate the kind of data these measures provide and the way in which they can be used to address important questions with respect to dental disorders and dental care.

PSYCHOSOCIAL IMPACTS OF ORAL DISORDERS

Most early studies of the impact of oral disorders on quality of life focused on older adult and elderly populations. This was because of a growing interest in the oral health of this age group at the time that instruments to measure impacts were being developed. It was also assumed that impacts in this group would be prominent because of the accumulation of oral disease and its effects on the oral tissues over the life span. A study of older Canadians (Locker, 1992) confirmed that this was indeed the case. One-third experienced problems chewing some foods, 37% reported oral or facial pain symptoms in the previous four weeks and 68% had other oral symptoms. One-third reported psychosocial problems in the areas of eating, communication and interaction with others and one-fifth worried a great deal about some aspect of their oral health.

The study also showed that income was consistently associated with all of the impact measures used. For example, the lowest income group was four times as likely to report chewing problems as the high-income group and twice as likely to report impacts on psychosocial aspects of daily life. One explanation for this was that the low-income group had the highest rates of oral disease and tooth loss. However, an interesting finding was that individuals from the low-income group had more impacts than individuals from the high income group even after controlling for levels of caries, periodontal disease and tooth loss. This and similar studies added a further dimension to our understanding of the scope of social inequalities in oral health and highlights the importance of ensuring access to appropriate preventive and clinical care for all – irrespective of income.

Subsequent studies of older adult elderly populations have also shown that those reporting functional and psychosocial impacts from oral disorders have higher scores on measures indicating lower morale, more life stress and lower levels of life satisfaction than those without these impacts, and that these associations remain after controlling for other potential influences on quality of life such as marital status, living arrangements, income and general health status (Locker et al, 2000). These findings suggest that oral health is an important contributor to the well-being and quality of life of this section of the population.

More recent research has begun to focus on the outcomes of oral disorders among adolescent and child populations and suggests that they have as great an impact on the young as they do on the old. A study conducted in Brazil assessed the effect of traumatic injury to the anterior dentition among children aged 12 to 14 years (Cortes et al, 2002). The study included 68 children with unrestored fractures involving dentine and 136 children who had not experienced any dental injury. The Oral Impact on Daily Performances was used to assess the effects of dental injury. The results indicated that children with fractures were more than 20 times more likely than children without to report that the state of their dentition had a negative impact on their daily lives. The main effects they reported were negative impacts on smiling, laughing and showing teeth without embarrassment, eating and enjoying food, enjoying contacts with other people and maintaining their usual emotional state without being irritable. This study clearly indicates that traumatic injury should be considered an important public health problem. It affects a significant percentage of children, involves significant treatment costs and, based on the responses to the OIDP index, also involves significant social and emotional costs for those affected. These data support the idea that efforts to prevent such injuries are needed, as is better access to appropriate treatment for those who nonetheless still experience damage to their anterior dentition.

Recent studies using the Child Oral Health Quality of Life Questionnaire have also demonstrated that conditions such as dental caries and malocclusion can have pervasive impacts on the daily life of children aged 11 to 14 years (Jokovic et al, 2002). They result in distressing oral symptoms, impaired oral functions and compromised emotional and social well-being. The latter are, perhaps, most important since psychosocial well-being is synonymous with the quality of life. An initial study by Jokovic et al (2002) was the first to assess these impacts in a comprehensive manner. This study included children with a wide variety of oral conditions and disorders and found that a high proportion reported problems such as bad breath (68%), pain in the teeth or mouth (45%) and bleeding gums (51%). Half (52%) had difficulty eating, a quarter (24%) had problems with speech and one in ten had trouble sleeping. Common psychosocial problems were feeling irritable and frustrated (50%), being upset (45%) and being concerned about what others think (45%). Over a third reported being shy or embarrassed as a result of their dental condition and 20% worried that they were less attractive than other people.

The COHQOL also includes a questionnaire completed by parents designed to assess the impact of the child's oral or oro-facial condition on the family (Locker et al, 2002b). Three-quarters of the parents involved in the study reported some family impact over the previous three months. Impact on parental or family activities was reported by 53.0%, impact on parental emotions by 44.0%, conflict in the family by 31.6% and financial difficulties by 31.2%. The most common were: the child requiring more attention; financial difficulties; taking time off work; parents feeling guilty, worried and upset about the child's condition; and the child being argumentative. While these effects may not be as prominent as those observed with chronic conditions such as asthma and cancer they are an important source of family distress and should be taken into account when assessing and treating children's oral health problems.

There was little variation in family impact across the three clinical groups involved in the study. For example, 68% of the parents of pediatric dental patients reported some impact on the family, compared with 73% of the parents of the orthodontic patients and 78% of the parents of the oro-facial patients. Differences were observed, however, with respect to parental emotions. However, parents of children with common disorders such as dental caries also reported these effects. The data from this study indicates the pervasive effects of child oral conditions. It also suggested that enhancing the well-being of children by means of appropriate clinical interventions can have a much broader effect – with treatment contributing to the healthy functioning of parents and families as a whole.

ASSESSING TREATMENT OUTCOMES

Prior to the development of measures such as the OHIP, the quality of life outcomes of new treatments such as implants could not be fully assessed. Researchers used crude measures of changes in functions such as chewing of unknown reliability and validity or standard psychological tests that were not really appropriate for the population being treated (Locker, 1998). A number of clinical trials of implant-supported dentures have now been undertaken using the Oral Health Impact Profile as an outcome measure. A randomized trial under taken by Awad et al (2000) compared the pre-and post-treatment OHIP scores of 54 patients who received mandibular implant-supported overdentures with 48 patients who received conventional dentures. Both groups wore conventional mandibular dentures. Prior to treatment the OHIP scores of the two groups were similar indicating that they were equally compromised by the loss of their teeth (Fig. 2). After treatment the implant group showed a significant 34% reduction in OHIP scores indicating an improvement in physical and psychosocial functioning. The scores of the conventional denture group also declined but the change was more modest (10%) and not significant. These data suggest that implant therapy provides better short-term improvements than conventional denture therapy for the edentulous patient. The data also suggested that while improvements occurred in all of the seven sub-scales of the OHIP, the most dramatic improvements were with respect to functioning and pain.
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	Fig 2  Pre and post-treatment Oral Health Impact Profile scores for implant and denture groups.


This study included relatively young patients in the age range 35 to 65 years. Consequently, the research team undertook a second study involving patients aged 65 to 75 years (Heydecke et al, 2003). Again the results indicated that at six-month follow-up there was a significant overall improvement in the group treated with implant-supported dentures and improvement in all OHIP sub-scales. In the conventional denture group improvements were observed in two sub-scales (pain and psychological discomfort) but the overall change was not significant. This suggests that the benefits of implant versus conventional denture therapy are not restricted to one particular age group, but contribute to the well-being of younger and older adults alike.

Another trial of implant versus conventional denture therapy provided some additional interesting findings (Allen et al, 2003). This study was a non-randomized trial involving three groups of patients. The first had been referred to a dental hospital by their dental practitioners for treatment with implant-supported dentures. They received this treatment. The second group had also been referred for implant treatment but were given dentures. The third group came to the dental school requesting replacement of their current dentures with new ones and received this treatment. A comparison of pre- and post-treatment OHIP scores of the three groups (Table 1) indicated a 37% and 27% decline in the first and third groups but a 19% decline in the second. Clearly, those requesting implants who received implants and those requesting dentures and receiving dentures showed somewhat better outcomes than those who were referred for implants but provided with dentures. Pre- and post-treatment measures of satisfaction with dentures also showed the same pattern. This suggests that pre-treatment expectations may have an effect on treatment outcomes in terms of improved well-being and quality of life. If clinicians elicit and respond to patients' expectations it may be the case that the benefits of treatment are maximized both in terms of improvements in functioning and psychosocial well-being and also with respect to treatment satisfaction.

	Table 1  Mean pre- and post-treatment OHIP scores for the three study groups (Allen et al, 2003)

	Treatment group
	Pre-treatment
	Post-treatment
	% change

	1. Implant-implant
	104
	66
	37

	2. Implant-denture
	105
	85
	19

	3. Denture-denture
	  56
	41
	27

	group 1: wanted implant – got implant
group 2: wanted implant – got dentures
group 3: wanted dentures – got dentures


Although these studies suggest that implant-supported dentures produce better quality of life outcomes than conventional dentures, we must also consider the fact that such treatment is expensive. Data obtained by measures such as the OHIP can be used in cost-effectiveness studies to determine whether or not the extra benefit is worth the extra cost. They can also be used in studies to assess the relative cost-effectiveness of different types of implant treatment and assist in finding ways of obtaining the most health gain from what are usually limited health care resources. Prior to the development of measurement instruments such as the OHIP, these kinds of studies would be difficult if not impossible to do. Consequently, they are essential in allowing us to address important questions concerning the delivery of dental health care.
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