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ABSTRACT 

 

THE IMPACT OF CONGENITALLY MISSING TEETH ON ORAL HEALTH-

RELATED QUALITY OF LIFE:  

A SYSTEMATIC REVIEW OF PATIENT-REPORTED OUTCOME MEASURES 

Dalia Emara, BDS 

Principal Supervisor: Professor Athanasios E. Athanasiou 

Co-supervisor: Associate Professor Eleftherios G. Kaklamanos 

 

Aim: Unlike laboratory or clinical indices, patient-reported outcomes may provide more 

information on the physical and psychosocial effects of various conditions. The aim of this 

study was to systematically investigate the available literature regarding the impact of tooth 

agenesis on Oral Health-Related Quality of Life (OHRQoL) of children and adolescents using 

psychometrically validated instruments. 

Materials and Methods: Search without restrictions for published and unpublished literature 

and hand searching took place. Data from studies investigating the impact of tooth agenesis on 

OHRQoL of children and adolescents using psychometrically validated instruments were 

reviewed. Risk of bias was assessed using the Newcastle-Ottawa scale for the controlled studies 

and the Quality Assessment Tool of the National Heart, Lung and Blood Institute (NHLBI) for 

the studies without a control group.  

Results: From the initially retrieved records, four studies, two of which also involved a control 

group, and using the The Child Perceptions Questionnaire 11-14 instrument (CPQ11-14) finally 

met the inclusion criteria. The included studies demonstrated that hypodontia had impacts in 
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children and adolescents, especially regarding oral symptoms and functional limitations. 

However, the results of the comparison with the control groups were conflicting. Overall, no 

correlation between the number of missing teeth, age and gender and the OHRQoL of children 

and adolescents with hypodontia was observed. The presence of retained primary teeth seemed 

to mitigate the effects of hypodontia on OHRQoL. 

Conclusions: Tooth agenesis exerts an impact on OHRQoL of children and adolescents. Better 

designed and standardized future studies are warranted in order to fully understand the effect 

of the condition and address these impacts. 
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1. INTRODUCTION 

 

Various terms are available in the literature to describe the developmental or congenital absence 

of one or more teeth. Hypodontia, is a general term that is widely used to address the whole range 

of the disorder, from the absence of a single tooth to the rare absence of all teeth (Goodman et al., 

1994).  

Hypodontia may have negative effects on esthetics and function. Poor esthetics or the unfavorable 

appearance of hypodontia may reduce the individual’s self-esteem and communication skills, 

consequently affecting their quality of life. Patients with multiple missing teeth may also complain 

of poor chewing ability and inarticulate pronunciation. Other complications may include reduced 

periodontal and alveolar bone support (Rakhshan et al., 2015).  

The effects of hypodontia on the OHRQoL of children and adolescents have not been summarized 

yet in an evidence based manner. Hence, the current review aims to systematically investigate the 

available literature regarding the impacts of tooth agenesis on OHRQoL of children and 

adolescents using psychometrically validated instruments. 
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2. REVIEW OF THE LITERATURE 

 

2.1 Terminology 

It has been suggested that the term hypodontia should encompass the absence of a small number 

of teeth, while the term oligodontia should designate the absence of a significant number (Nunn et 

al., 2003). The definition of hypodontia has been further refined as the absence of 1-6 teeth, with 

oligodontia indicating the absence of more than 6 teeth (Polder et al., 2004). The terms isolated 

hypodontia/oligodontia and syndromic hypodontia/oligodontia correspond to non-syndromic 

hypodontia/oligodontia and hypodontia/oligodontia that are associated with syndromes 

respectively (Schalk Van der Weide et al., 1992; Arte et al., 2004). 

 

2.2 Classification of hypodontia 

Generally, the severity of hypodontia is categorized as follows (Goodman et al., 1994): 

Mild: 1-2 missing teeth 

Moderate: 3-5 missing teeth 

Severe: 6 or more missing teeth 

The third molars are excluded during the diagnosis of hypodontia, as well as when assessing its 

degree of severity (Goodman et al., 1994). Severe hypodontia is often used synonymously with 

the term oligodontia. Anodontia is the term used to describe a developmental or congenital 

condition characterized by the complete absence of teeth (Hobkirk et al., 2011).  
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2.3 Prevalence of hypodontia 

The reported prevalence of hypodontia varies greatly among the relevant studies. This large degree 

of variation may be explained by several factors such as sample size, age, gender and ethnic origin 

(Rakshan et al., 2013). The prevalence of hypodontia in the primary dentition varied from 0.1% to 

0.7% with equal occurrence between genders (Fekonja, 2005; Gracco et al., 2017). The anterior 

region of the maxilla is most frequently affected with the lateral incisors being the most frequently 

missing teeth (Daugaard-Jensen et al., 1997; Fekonja, 2005). In addition, the absence of a primary 

tooth leads to an increase in the prevalence of an absent successor (Nik-Hussein, 1989). Hence, 

hypodontia encountered in the primary dentition is often associated with hypodontia in the 

succeeding permanent dentition (Arte et al., 2004).  

The prevalence of hypodontia in the permanent dentition varies according to continents, ethnic 

groups and gender. Several studies have suggested a variation from 1.1% to 9.7% with equal 

frequencies in the maxilla and the mandible and females being more frequently affected (Polder et 

al., 2004; Khalaf et al., 2014; Fekonja, 2015; Yassin, 2016; Gracco et al., 2017). A meta-analysis 

conducted by Khalaf et al., 2014 showed that the prevalence of hypodontia varied across 

populations (2.2% in Saudi Arabia, 4.3% in a Chinese population and 9.7% in a Turkish 

population). In European populations, the results varied from 1.1% in the United Kingdom to 6.5% 

in Norway.  Moreover, with regards to continents, the study showed that Africa had the highest 

prevalence of hypodontia followed by Europe, Asia and Australia. A lower prevalence was seen 

in North America and Latin America (Table 1). 
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Table 1: Prevalence of dental agenesis by continent, percentages and 95% Confidence Intervals 

(CI) (Khalaf et al., 2014). 

 

 

Furthermore, the prevalence of hypodontia was found to vary regarding severity and the type of 

missing tooth. Polder et al. (2014) and Khalaf et al. (2014) showed that mild hypodontia (agenesis 

of 1 or 2 teeth) was the most common, followed by moderate (agenesis of 3 to 5 teeth) and severe 

hypodontia (agenesis of 6 or more teeth) (Table 2). 

 

Table 2: Prevalence of hypodontia by severity (Polder et al., 2004; Khalaf et al., 2014); MT: 

missing teeth). 

 
 



	 5	

With regard to the type of teeth absent, the most frequently absent tooth was the mandibular second 

premolar followed by the maxillary lateral incisor, maxillary second premolar and mandibular 

central incisors. The maxillary central incisor is the least frequently missing tooth. Hypodontia 

commonly affects the last tooth in its morphological series. Thus, it is common for the lateral 

incisor, second premolar and third molars to be absent; and rare for the maxillary central incisor, 

canine and first molar teeth to be absent (Hobkirk et al., 1980; Goodman et al., 1994; Polder et al., 

2004; Khalaf et al., 2014).  

  

2.4 Etiology of hypodontia 

The development of hypodontia has been attributed to interactions among genetic, epigenetic and 

environmental factors during tooth development. Odontogenesis is a complex process that 

involves multiple epithelial-mesenchymal interactions to form a tooth. Environmental factors 

(chemotherapy, drugs and irradiation) as well as genetic mutations occurring at any stage of 

odontogenesis can disturb or halt tooth development and result in dental agenesis (Nunn et al., 

2003; Larmour et al., 2005; Wang et al., 2016). 

Dental agenesis can occur in isolation or as part of a syndrome. Classically, mutations in genes 

PAX9 (paired box gene 9), MSX1 (muscle segment homeobox 1) and AXIN2 (axis inhibition 

protein 2) have been closely associated only with isolated hypodontia (De Coster et al., 2009; Van 

den Boogard et al., 2012). On the other hand, syndromic hypodontia has been linked to another 

group of genes, namely PITX2 and TP63. Ectodermal dysplasia genes (EDA, EDAR, EDARADD 

and WNT10A) are a third group of genes that have been recently detected in both isolated dental 

agenesis and ectodermal dysplasia (Van den Boogard et al., 2012). 
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Ectodermal dysplasia is not a single disorder, it encompasses a group of genetic disorders or 

syndromes. It can involve the developmental abnormality of two or more of the following 

ectodermal structures: hair, nails, skin, teeth and sweat glands. Ectodermal dysplasia appears to be 

the most common diagnosis associated with oligodontia. The severest forms of ectodermal 

dysplasia may involve complete absence of teeth (anodontia). Common findings in ectodermal 

dysplasia include reduced salivary glands, peg shaped teeth and missing or malformed teeth. These 

manifestations have a negative effect on speech, chewing and swallowing. Ectodermal dysplasia 

with oligodontia or anodontia causes the individual to have an edentulous appearance potentially 

leading to psychological disturbances (Larmour et al., 2005; Saltnes et al., 2017). 

A recent review by Fournier et al. (2018) showed that mutations in the ectodermal dysplasia genes 

were closely linked to severe oligodontia with discrete ectodermal anomalies (hair or nail 

anomalies, sweating abnormalities and palmoplantar hyperkeratosis, which is the abnormal 

thickening of the palms and soles). In addition, the analysis showed that all the genes in the three 

groups mentioned earlier, except for PAX9, were responsible for both isolated and syndromic 

hypodontia. Moreover, the analysis showed that the pattern of missing teeth varied according to 

the mutated gene. Mutations in MSX1 were found to be linked to agenesis of the third molars and 

premolars. Mutations in PAX9 were also responsible for the agenesis of all molars and the 

mandibular central incisors. Incisor agenesis, especially of the maxillary central incisors, was 

linked to mutations in the EDA gene. Lastly, isolated and syndromic oligodontia were due to 

mutations in AXIN2 gene. Interestingly, mutations of the AXIN2 gene were associated with 

colorectal cancer in middle aged patients.  
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2.5 Associated dental anomalies 

Several dental anomalies have been associated with hypodontia (Cobourne, 2010) such as 

1- Reduced crown and root size. 

2- Prolonged retention of primary teeth. 

3- Ectopic eruption and tooth impaction. 

 

2.5.1 Reduced crown and root size 

An association exists between tooth number and the size of the remainder of the dentition (Brook 

et al., 2009). It has been suggested that genetics play a role in this link as it has been observed that 

microdontia (smaller than normal teeth) was present in unaffected relatives of patients with 

hypodontia (McKeown et al., 2002). Furthermore, the severity of hypodontia is positively 

correlated with the degree of microdontia. It has also been observed that teeth adjacent to 

hypodontia sites usually have altered morphology (Brook et al., 2002). Teeth affected by 

microdontia are smaller mesiodistally and buccolingually with the effect being greater in the 

buccolingual dimension. This tends to influence the coordination between the dental arches, 

especially when premolars and molars are affected by microdontia (Brook et al., 2009). 

Microdontia can affect any tooth in the arch, however, it most commonly affects the maxillary 

lateral incisors and mandibular central incisors (Brook et al., 2009). The affected tooth is usually 

of normal morphology but with reduced dimensions. This is typically found in the case of 

maxillary lateral incisors that acquire a peg-shaped form (Peck et al., 1996).  

 

 

 



	 8	

2.5.2 Prolonged retention of primary teeth 

Hypodontia of the permanent dentition is often accompanied by the retention of the primary 

predecessor beyond the usual age for exfoliation because the absence of a permanent successor 

usually delays its resorption. Predicting how long a retained primary tooth will remain in the arch 

would be of significant use in treatment planning (Haselden et al., 2001).  

Haselden et al. (2001) found that the maxillary and mandibular deciduous canines appear to have 

a predictable life span. On the other hand, the maxillary and mandibular first deciduous molars 

appear to have poor survival rates. Laing et al. (2010) showed that the impact of hypodontia in 

terms of function and esthetics can be reduced by the retention of primary teeth. According to 

Hobkirk (2011) the benefits of retaining primary teeth include: 

1- Masking the effect of hypodontia in terms of function and esthetics. 

2- Maintaining the volume of alveolar bone.  

3- Preventing the over-eruption of the opposing teeth.  

4- Maintaining space in the dental arch. 

Factors influencing the prognosis and retention of primary teeth include dental caries, tooth wear, 

periodontal attachment loss, infra-occlusion and progressive root resorption; however, the 

retention of primary teeth has some disadvantages. For example, retained primary molars are 

mesiodistally larger than their missing permanent successor. This could complicate any future 

prosthetic replacement as a larger pontic bears greater functional load. To correct this tooth size 

discrepancy, the mesiodistal width of the primary molar can be reduced and followed by 

orthodontic space closure (Hobkirk, 2011). 
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2.5.3 Ectopic eruption and tooth impaction  

Ectopic eruption refers to a condition that a tooth has an abnormal eruption path. (Shapira et al., 

2001). The spacing present in the dental arch due to hypodontia can cause a permanent successor 

to change its eruption pathway. The permanent successor will follow an eruption path of least 

resistance. Hence, the permanent tooth tends to erupt into the space created by the hypodontia, 

leaving the roots of its primary predecessor unresorbed. In cases of hypodontia of the permanent 

maxillary lateral incisors, the permanent canines erupt into the space of the missing lateral incisor, 

while the deciduous canine is still retained (Hobkirk, 2011). 

In addition, the maxillary canines can become impacted or palatally positioned as a result of 

congenitally missing maxillary lateral incisors. This has been attributed to the lack of lateral incisor 

root guidance for canine eruption (Peck et al., 1996) 

When teeth erupt in an extremely ectopic position, it can lead to transposition, which is a form of 

ectopic eruption where a permanent tooth erupts in a position that is normally occupied by another 

permanent tooth (Shapira et al., 2002) 

 

2.6 The orthodontist’s role in hypodontia management 

The management of hypodontia requires a multi-disciplinary approach with a range of specialties 

needed to provide the best clinical care. The main health care providers involved in management 

include the general dental practitioner, the orthodontist, the pediatric dentist, the prosthodontist 

and the oral surgeon. More satisfying clinical outcomes are achieved if agreed objectives are 

formulated and met jointly by the team members (Goodman et al., 1994; Hobkirk et al., 1994; 

Dhanrajani, 2002). Age is an important consideration in management. In the early mixed dentition 

stage, interceptive orthodontics can be advantageous in guiding the developing occlusion. For 
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example, in cases involving hypodontia of the permanent lateral incisors, extraction of the primary 

laterals could encourage the mesial migration of the canine to gradually replace the lateral incisor 

(Hobkirk et al., 1994; Carter et al., 2003) 

The severity of hypodontia is one of the main factors that dictate the treatment modality. Patients 

with multiple missing teeth tend to have more malaligned permanent dentition and deeper over-

bites. Where possible, complete orthodontic space closure should be achieved to eliminate the need 

for prosthetic replacement, which requires long-term maintenance. Another treatment option is 

orthodontic space redistribution, especially in cases with multiple missing teeth and subsequent 

severe spacing. Space redistribution with orthodontic tooth movement of the remaining teeth into 

optimal positions (as agreed with the prosthodontist) will facilitate restoration of the spaces 

(Hobkirk et al., 1994; Dhanrajani, 2002; Carter et al., 2003) 

 

2.7 The concept of oral health and disease 

The precise definition of the concept of health and quality of life is a challenging task. This is 

mainly due to the fact that the two concepts involved are multidimensional, constantly evolving 

and inherently subjective in character. Their meaning varies according to personal judgments as 

well as social, cultural and political factors (Locker, 1997). 

 

2.7.1 The paradigm shift in health 

In 1948 there was a paradigm shift in the definition of health by the World Health Organization 

(WHO). It stated that “Health is a state of complete physical, mental and social well-being and not 

merely the absence of disease and infirmity” (World Health Organization, 1948). Health can also 
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be defined as “an individual’s subjective experience of their functional, social and psychological 

well-being” (Locker, 1997). 

The new definition changed the aims of and perspectives on health care. The traditional medical 

model of health focused solely on physical disease. It treated the mind and body as two distinct 

and independent entities. Health and disease were just seen as a biological phenomenon. The 

restoration and improvement of health were directly dependent on the absence of disease as defined 

by the health services with no consideration given to the patient’s subjective experiences and 

perception of health and illness (Locker, 1997). 

Applying the traditional model to dentistry, the oral cavity was treated as a separate and isolated 

structure unconnected to the person under treatment. The mouth was segregated from the body and 

the person. Good oral health meant having physically healthy teeth irrespective of the patient’s 

overall mental and social well-being. 

Cohen (1976), was the first to recognize the need to develop patient-based measures for the 

psychosocial impact of oral health resulting in the disease centered medical model to be challenged 

by the new patient-centered socio-environmental model. The new model produced a more 

profound and holistic definition of health. Heath was not defined merely as the absence of disease 

but involved optimal functioning and social and psychological well-being so that the new model 

encompassed the complex multi-dimensional nature of health. The patient was transformed from 

a body into a person whose physical and social environments were the key determinants to its 

health status. 

Oral health was defined by Dolan (1993) as “a comfortable and functional dentition which allows 

individuals to continue in their desired social role”. This definition moves away from defining oral 

health as “mouth-centered” and closely reflects the wider new patient centered approach in 
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medicine. Research has highlighted that oral disorders have emotional and psychosocial 

consequences just as serious as other disorders. Millions of work hours are lost annually leading 

to decreased productivity due to oral health related conditions (Reisine et al., 1989; Gift et al., 

1989). 

It is important to understand that the concept of disease and health can each occur or be 

experienced separately by an individual so that a pathological condition experienced by an 

individual does not always impact or might not have an effect on the person’s self-perceived health 

status. In other words, poor health or the presence of disease does not necessarily impact a person’s 

life (Allen, 2003). Certain individuals may consider disease as only one of other various factors 

that define their own perceived health. In other individualized situations, the concepts of both 

disease and health can overlap. 

 

2.8 Quality of life 

In the 1960s, Quality of Life (QoL) began to be discussed in the medical literature (Elikinton, 

1966; Spitzer, 1997). The terms health and QoL appeared before Health-Related Quality of Life 

(HRQoL). HRQoL was first introduced in the literature discussing health status measures (Kaplan 

and Bush, 1982). The term was subsequently adopted by Torrance (1987) and gained widespread 

use thereafter.  However, there was a period of delay before the development and recognition of 

Oral Health-Related Quality of Life (OHRQoL). This delay was probably due to limited 

perceptions of the impact of oral diseases on QoL (Bennadi et al., 2013). In the late 1970s, the 

concept of OHRQoL began to evolve as evidence accumulated on the impact of oral diseases on 

self-perception and social roles (Cohen et al., 1976; Cushing et al., 1986). Even though oral 

diseases are rarely life threatening, they are significant contributors to social, economic and 
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psychological factors impacting an individual’s QoL (Baiju et al., 2017). OHRQoL is an integral 

part of general health and well-being and is recognized by the WHO as an important segment of 

the Global Oral Health Program (World Health Organization, 2003). 

 

2.8.1 Defining Quality of Life  

QoL is a broad term referring to a multidisciplinary concept. There is no widely accepted definition 

for QoL as it acquires different meaning for different people under different circumstances 

(Farquhar, 1995). 

The definition can be more precisely focused narrowed down by answering a simple question, 

“How good is your life for you?” Raphael et al. (1994) stated that “quality of life is concerned with 

the degree to which a person enjoys the important possibilities of life”. 

The WHO QoL Group (World Health Organization QoL Group, 1995), defined QoL as “an 

individual’s perception of the position in life in the context of culture and value systems in which 

they live in relation to their personal goals, expectations, standards and concerns”. Another more 

objective definition represents QoL directly to human experiences such as employment, poverty, 

living conditions, income, food-intake, occupational status, satisfaction with work and leisure time 

that influence a person’s well-being and satisfaction with life (Patrick et al., 1993). 

Many definitions of QoL have concentrated on subjective factors, while some authors argue that a 

combination of subjective and objective factors would best define QoL (Boggatz, 2014). 

Therefore, QoL can be defined as “an overall general well-being that comprises objective 

descriptors and subjective evaluations of physical, material, social, and emotional well-being 

together with the extent of personal development and purposeful activity, all weighted by a 
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personal set of values” (Felce et al., 1995). 

2.8.2 Defining Health-Related Quality of life 

Defining HRQoL is complex and at least four definitions are currently extant in the literature. 

Torrence (1987) related HRQoL directly to QoL with his definition “Quality of life is an all-

inclusive concept incorporating all factors that impact upon an individual’s life. Health-related 

quality of life includes only those factors that are part of an individual’s health”. Non-health 

aspects of QoL, for example economic and political circumstances, are not included in HRQoL. 

A second definition of HRQoL by Ebrahim (1995) focuses on the aspects of QoL that are affected 

by health. Accordingly, HRQoL is defined as ‘‘those aspects of self-perceived well-being that are 

related to, or affected by, the presence of disease or treatment’’.   

Hayes et al. (2008) referred to HRQoL as “how well a person functions in their life and his or her 

perceived wellbeing in physical, mental, and social domains of health”. Functioning refers to 

physical functioning such as pre-defined daily activities as well as walking or running, social 

functioning such as interaction with family and friends. The functional part also includes behaviors 

that are observed by others. The well-being part refers to an individual’s subjective feelings such 

as vitality, pain, anxiety, depressive symptoms and general health perceptions. These perceptions 

are not directly observable by others (Hayes et al., 2008). 

 

2.8.3   Defining Oral Health-Related Quality of life 

Numerous definitions have been assigned to the concept of OHRQoL by different researchers. Gift 

and Atchison (1995) stated that “oral health-related quality of life incorporates survival (absence 

of oral cancer, presence of teeth); absence of impairment, disease or symptoms; appropriate 

physical functioning associated with chewing, swallowing and absence of discomfort and pain: 
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emotion functioning associated with smiling; social functioning associated with performing 

normal roles; perceptions of excellent oral health; satisfaction with oral health; and absence of 

social or cultural disadvantage due to oral status”. This comprehensive definition demonstrates 

that the OHRQoL is seen as encompassing multi-dimensional domains and hence cannot be 

measured only in terms of one domain. 

The US Surgeon General’s Report (2000), clearly defined OHRQoL as a “multidimensional 

construct that reflects (among other things) people's comfort when eating, sleeping, and engaging 

in social interaction; their self-esteem; and their satisfaction with respect to their oral health”. It 

was later redefined by Locker et al. (2007) “as the impact of oral disorders on aspects of everyday 

life that are important to patients and persons, with those impacts being of sufficient magnitude, 

whether in terms of severity, frequency or duration, to affect an individual’s perception of their 

life overall”. The addition of a subjective dimension to the objective clinical assessment of oral 

conditions provides a broader insight into oral health (Locker, 1988). 

Another thorough definition of OHRQoL given by Inglehart et al. (2002) refers to “an individual’s 

assessment of how the following affect his or her well-being: (1) functional factors, (2) 

psychological factors (concerning the person’s appearance and self-esteem), (3) social factors 

(such as interaction with others), and (4) the experience of pain/ discomfort, in relation to orofacial 

concerns”. In this definition, the authors supported the dimensions of OHRQoL that were proposed 

earlier by Gift and Atchison (1995). The main components of OHRQoL are clearly shown in 

Figure 1. 
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Figure 1: The main components of OHRQoL (redrawn from Inglehart et al., 2002).  

 

2.8.4 Locker’s conceptual model for measuring oral health 

The International Classification of Impairments, Disabilities and Handicaps (ICIDH), which was 

introduced in the 1970s, was promoted by the World Health Organization in 1980 as a tool for the 

classification of the consequences of disease (as well as of injuries and other disorders) and of their 

implications for the lives of individuals (World Health Organization,1980).  

Locker (1988) adapted the WHO ICIDH into the oral health scenario. He proposed the first 

conceptual multidimensional model of oral health related quality of life. The model was designed 

to illustrate the consequences of oral diseases and its influence on the quality of life. The model 

proposed that there are five consequences of oral disease that are sequentially related (Figure 2).  

Impairment (structural abnormality, e.g., edentulousness) leads to functional limitation 

(restrictions in body functions, e.g., difficulty chewing) and pain/discomfort (self-reports of 
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physical and psychological symptoms, e.g., painful gums), which, in turn, lead to disability 

(limitations in performing daily activities, e.g., unsatisfactory diet) and then to handicap (social 

disadvantage, e.g., social isolation). 

 

Figure 2: Conceptual model for measuring oral health (redrawn from Locker, 1988). 

 

2.8.5 Wilson and Cleary’s OHRQoL conceptual model 

A limitation in Locker’s model is that it fails to take into account the individual and environmental 

factors which play an essential role in oral health. Wilson and Cleary (1995) developed another 

model based on five concepts, namely: biological and physiological factors, symptoms, 

functioning, general health perceptions and overall QoL (Figure 3). Individual and environmental 

factors were also mentioned.  

 A variation exists in the OHRQoL of patients that have common oral or dental diseases which are 

similar in severity (Slade et al., 2005). According to Wilson and Cleary (1995), this variation is 

due to individuals having different coping and adaptation mechanisms with personal and 

environmental factors also playing a role (Baiju et al., 2017). 
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Figure 3: Relationships among measures of patient outcomes in a health-related quality of life 

conceptual model (redrawn from Wilson and Cleary, 1995). 

2.9 HRQoL measures 

 

2.9.1 The development of HRQoL measures 

HRQoL measures aid in assessing treatment needs, making clinical decisions and evaluating 

interventions, services and programs. With these new perceptions of health care, whose origins 

date back to 1948, when the WHO released the new definition of health, improvement of health in 

a population were no longer solely based on measures that assess disease or treatment outcome 

(Baiju et al., 2017).  

A demand to create QoL measures to serve as imperative adjuncts was necessary. “The importance 

of assessing both the patient’s perceptions of heath and presence or absence of disease lies in the 

need to have accurate data to promote health, disease prevention programs and for allocation of 
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health resources” (Allen, 2003). There was a need to develop measures that incorporate the multi-

dimensional nature of health. 

Originally, the tools measuring a patient’s perspective had various names such as socio-dental 

indicators, measures of oral health status and social impacts of oral diseases. These terms were 

later replaced by the term OHRQoL. Terms such as scale, profile, tool, inventory and questionnaire 

were used to refer to a QoL measure (Allen, 2003). 

 

2.9.2 Patient reported outcome measures vs. HRQoL measures 

The term “patient-reported outcomes” (PRO) has been used in several clinical intervention trials 

to indicate self-reported health outcomes (Rozier et al., 2008). The United States Food and Drug 

Administration (FDA) defined PROs as “measurement of any aspect of a patient’s health status 

that comes directly from the patient (i.e., without the interpretation of the patient’s responses by a 

physician or anyone else)”, and may include reports of disease symptoms, treatment adverse 

effects, functional status, or overall well-being (United States Food and Drug Administration, 

2009). 

HRQoL measures should be distinguished from PRO measures. HRQoL measures are patient 

reported and, in addition, include the patient’s subjective assessment of aspects that are perceived 

to them as important for their well-being. This distinction means that all HRQoL measures can 

qualify as PRO measures. However, not all PRO measures can qualify as HRQoL measures, 

especially those that lack an evaluation component (Lipscomb et al, 2005).  

 

2.9.3 The Short Form 36 Health Survey (SF 36)  

The Short Form 36 Health Survey (SF 36) is a generic, self-administered health related QoL 
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questionnaire and is one of the most widely used patient reported outcome measures in the world 

(Kyte et al., 2015). It consists of 36 questions that measure 8 domains. Each domain is measured 

by a minimum of 2 questions and a maximum of 10. The 8 domains focus on two main components 

or summary measures namely: 

1- The physical component scale (PCS), covers domains 1 to 4 

2- The mental component scale (MCS), covers domains 5 to 8 

Two sets of scores are calculated for the SF 36. The first set comprises 8 domain scores. They are 

calculated by summing the scores of the items or questions under each of the 8 domains. The 

results are then transferred to a scale of 0 to a 100 where 0 is the worst and 100 is the best. Hence, 

higher scores correspond to better health. 

The second set of scores comprise the summary scores of PCS and MCS. There are translated into 

T-scores (PCS and MCS have a mean value of 50 and a standard deviation of 10 in the U.S. 

population). If the score for an individual is less than 40 for both PCS and MCS, then this shows 

that the individual’s QoL is poor and requires help to improve their QoL. 

 

2.9.4 The choice of OHRQoL measures 

 The selection of an OHRQoL measure is an essential step and a critical factor in determining the 

success of a study. Generally, any OHRQoL measure should be patient centered and should tackle 

aspects of everyday life that are perceived as important. These aspects may be affected by the 

disorder or condition in question (Baiju et al., 2017). The OHRQoL can be assessed using generic 

measures or condition specific measures. Generic OHRQoL measures, as the term suggests, 

evaluate the overall oral health of an individual. They consider or cover multiple oral conditions 

that can occur simultaneously in an individual. Hence, they can be used for any population 
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regardless of their oral health condition. They allow the comparison of data (quality of life 

domains) of different patients with different oral health conditions. In other words, the scores of 

patients with different oral health conditions can be compared with one another as well as against 

the general population. The disadvantage of these generic instruments is that they fail to focus on 

aspects that are of particular importance to the patient. They also lack the sensitivity to detect 

specific changes in conditions as a result of different treatment modalities (Fayer et al., 2007). 

Examples of generic OHRQoL instruments include the Oral Health Impact Profile – 49 and the 

Oral Health Impact Profile – 14 (OHIP-49 and OHIP-14, respectively). Broad questions related to 

the patient’s level of functioning, emotional and social well-being are asked. The questions do not 

target a specific condition or diagnosis. This feature of general instruments, as mentioned 

previously, permits the results to be compared across populations. In addition, health policies are 

more easily assessed (Fayer et al., 2007).  

 Condition specific measures are developed to measure a specific disease or condition. The Oral 

Impacts on Daily Performance (OIDP) questionnaire is an example of a specific OHRQoL 

measure. It is the only tool that is designed to link specific oral conditions, such as malocclusion, 

to quality of life impacts. Such instruments are more sensitive to the health status of the individual 

as they consist of items that reflect the important issues experienced or faced by the patient. Their 

specific focus makes them more sensitive to small changes that are clinically significant to oral 

health therefore providing more reliable results. They provide details that are of clinical 

significance as aids to patient management. Hence, such measures can be used more easily for 

therapeutic management decisions (Fayer et al., 2007; Bernabe et al., 2008).  

 

 



	 22	

2.10  Instruments for measuring OHRQoL 

 

2.10.1 The Oral Health Impact Profile (OHIP) 

The most widely used OHRQoL instrument is the OHIP; a questionnaire based on Locker’s 

conceptual model of oral health. The OHIP aims to capture impacts related to oral conditions in 

general and not to a specific oral disorder or syndrome (Locker, 1988). It was developed to measure 

self-perceived oral health in terms of dysfunction, discomfort and disability. 

 

2.10.2 Development of the OHIP-49 

The OHIP-49 was developed in Australia (Slade, 1997). The process of developing it involved 

open-ended interviews with 64 dental patients to identify the adverse impacts of oral diseases. 

These patients were recruited from private and public dental practices. Initially, the interviews 

generated a total of 535 statements from which 46 unique statements were derived. The 46 

statements were rephrased as questions and categorized into the seven conceptual dimensions or 

domains proposed by Locker. The domains are: functional limitation, physical pain, psychological 

discomfort, physical disability, psychological disability, social disability and handicap. 

Three additional statements were selected from a pre-existing generic health status measure to be 

added to the handicap domain to make a total of 49 questions for the OHIP-49. 

 

2.10.3 Weighting and scoring of OHIP-49 

Each question was weighted to reflect its importance. Individuals answer each question based on 

a 5-point Lickert scale to show the frequency of an experienced problem within a reference period. 

The response options for the 5-point scale were “very often”, “fairly often”, “occasionally”, 
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“hardly ever” and “never”. Some questions could be inapplicable for certain individuals and hence 

a “don’t know” option was included to indicate that the question did not apply. 

Responses were coded 0, 1, 2, 3 and 4, for “never or not applicable”, “hardly ever”, “occasionally”, 

“fairly often” and “very often” respectively. Missing values were entered for “don’t know” or 

blank entries. The questionnaire was disregarded if more than 9 questions were left blank or 

answered with “don’t know”. 

Regarding the scoring, the code of each response was multiplied by the corresponding question 

weight. The calculated product of each question was added together to form the subscale score. 

The subscale score, in other words, the sum of products in each dimension. It ranged from zero 

(no impact) to 40 (all impacts reported as very often) (Slade, 1997). 

 

2.10.4 OHIP-14 

OHIP-14 is a short from of OHIP-49 questionnaire (Slade, 1997). The 49 questions were reduced 

to 14 questions sectioned into the original seven domains. It was developed as many research 

settings made using the full 49 questions difficult or inapplicable. A brief and concise 

questionnaire that is simple and easy to use in a clinical setting was required to assess the perceived 

impact of oral health. Even though there is a psychometric principle that states that the reliability 

of an index decreases as the number of its items decrease, statistical findings suggested that the 

OHIP-14 has good reliability, validity and precision (Slade, 1997). 

 

2.10.5 Child Oral Health Quality of Life Questionnaire (COHQoL Questionnaire) 

There has been a growing interest in assessing the OHRQoL of children, making it essential to 

develop appropriate measurements and tools allowing insight into the physical, social and 
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psychological effects of oral diseases and conditions that influence children’s day to day living. 

There are several implications for the assessment of the OHRQoL of children. Such assessments 

reflect the child’s feelings or perception about their oral health and so communication between the 

dental care giver, child patient and parent is improved. They can also assist in prioritizing care and 

evaluating treatment outcomes or strategies (McGrath et al., 2004). 

There are a few challenges that have to be faced in assessing children. Firstly, childhood is a period 

of change in not only psychological awareness and cognitive development but also in dental and 

facial features. This makes it difficult to develop one questionnaire to target children of all ages. 

Secondly, the use of proxy ratings, meaning having a child’s parent or guardian report on their 

child’s oral health and QoL. This approach could be questionable as it raises the issue of the degree 

of parental awareness in terms of their child’s oral health and QoL (McGrath et al., 2004). Parents 

or guardians may over or under estimate certain aspects and so may rate specific aspects differently 

to the way their children would rate it for themselves. In other words, children may give different 

accounts of their oral health and wellbeing in comparison to their parents or guardians. 

Many measures are currently available for children. The most frequently used one is the Child 

Oral Health Quality of Life Questionnaire (COHQoL). The COHQoL assesses the adverse effects 

of oral and orofacial disorders on the functional, emotional and social well-being of 6 to 14-year 

olds and their families (Foster et al., 2013). 

According to Locker et al. (2002), the COHQoL consists of: 

1. The Child Perceptions Questionnaire (CPQ) 

There are 2 questionnaires designed for two age groups 8-10 years and 11-14 years, 

denoted as CPQ8–10 and CPQ11–14 to accommodate different life stages in childhood (Foster 

et al., 2013). The questionnaires measure the children’s perception of their OHQoL. 
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2. The Parental Care-giver Perceptions Questionnaire (PPQ) 

This questionnaire is designed to measure the parental or care-giver perceptions of their 

child’s OHQoL as well as the impact of the child’s condition on the family. 

3. The Family Impact Scale 

This scale is included in the PPQ only. It measures things like the effect of the child’s 

illness on family finances as well as the subjective distress and strain experienced by the 

care-giver. 

There are two forms of the CPQ11–14; a 37 item CPQ11–14 and a 16 item CPQ11–14 measure. The 37 

item CPQ11–14 encompasses 4 domains: 

1. Oral symptoms domain that consists of 6 questions. 

2. Functional limitations domain that consists of 9 questions. 

3. Emotional well-being domain that consists of 9 questions. 

4. Social well-being domain that consists of 13 questions. 

The questions ask about the frequency of adverse events experienced by the child during the 

previous 3 months in terms of their oral or orofacial conditions. Response options are coded as: 

Never= 0; Once/twice = 1; Sometimes = 2; Often = 3; and Every day/almost every day = 4. Two 

additional questions were added to the questionnaire as global ratings of the child’s oral health and 

the extent to which the oral or orofacial condition affects the child’s overall well-being. The 

questions are phrased as follows: “how much does the condition of your teeth, lips, jaws or mouth 

affect your life overall?” and “would you say that the health of your teeth. Lips, jaws and mouth 

is …”. Respondents are asked to indicate their answers on a 5 point scale that is coded and ranged 

from “not at all” = 0 to “very much” = 4 and from “excellent” = 0 to “poor” = 4, respectively, for 
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both questions/ratings (Jakovic et al., 2006). Scores range from 0 to 80. A high score indicates a 

worse OHRQoL. 

Due to the length of the 37 item CPQ11–14, its use was limited in clinical settings and large scale 

populations. Therefore, a short form of the 37 item CPQ11–14 was developed. The short form 

consistes of a 16-item questionnaire with four questions or items under each of the four main 

domains. The short form was developed to broaden its applications, to reduce the time and 

financial cost of data collection and to decrease the risk of item non-response (Jakovic et al., 2006). 

For the development of CPQ8–10, 25 questions were selected from the CPQ11–14 long form. The 25 

questions were organized into the 4 main domains as follows: 

1. 5 questions under the oral symptoms domain. 

2. 5 questions under the functional limitations domain. 

3. 5 questions under the emotional well-being domain. 

4. 10 questions under the social well-being domain. 

The questions ask about the frequency of events in the last 4 weeks in relation to the child’s oral 

or orofacial condition. The response options are coded as: Never= 0; Once/twice = 1; Sometimes 

= 2; Often = 3; and Every day/almost every day = 4. Two additional questions were added to the 

questionnaire as global ratings of the child’s oral health and well-being. The questions were 

phrased as follows: “how much do your teeth or mouth bother you in your everyday life?” and 

“when you think about your teeth or mouth, would you say that they are…”. Respondents were 

asked to indicate their answers on a 4 point scale that was coded and ranged from “not at all” = 0 

to “a lot” = 3 and from “very good” = 0 to “poor” = 3 respectively for both questions/ratings 

(Jakovic et al., 2004). 
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2.11 The Minimal Important Difference (MID) 

The MID is the smallest change of health status that can be perceived by patients. It is a criterion 

to evaluate the clinically significant changes in HRQoL. It allows the clinical interpretation of 

HRQoL changes in an individual. Furthermore, it allows the comparison of HRQoL between 

groups or individuals. Clinicians or operators can evaluate the clinical effectiveness of a certain 

intervention depending on the MID. For instance, if a patient experiences a positive change (based 

on a HRQoL measurement) after the administration of a specific intervention and the positive 

change is either equal to or higher than the MID, this may mean that the patient benefited from the 

intervention. This knowledge is important as it allows investigators to differentiate between 

statistically significant changes and clinically significant changes in HRQoL perception. It may 

also help patients understand the benefits expected from a particular intervention. Finally, the MID 

concept may serve as a guide in formulating health policies, healthcare planning and a better 

allocation of resources (Kaklamanos, 2015). 

  



	 28	

3. AIM 

 

3.1 Aim of the systematic review 

To systematically investigate the available literature regarding the impact of tooth agenesis on the 

OHRQoL of children and adolescents using psychometrically validated instruments.  

 

3.2 Objective of the systematic review 

To retrieve data regarding the impact of tooth agenesis on the OHRQoL of children and 

adolescents using psychometrically validated instruments.  
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4.  MATERIALS AND METHODS 

 

4.1 Protocol development and registration 

The present review was based on a specific protocol developed and piloted following the 

guidelines outlined in the PRISMA-P statement (Shamseer et al., 2015) and registered in 

PROSPERO (CRD42017078206). In addition, conduct and reporting followed the Cochrane 

Handbook for Systematic Reviews of Interventions (Higgins et al., 2011) and the PRISMA 

statement (Moher et al., 2009), respectively.  

 

4.2 Eligibility criteria 

The selection criteria for the domains of study design, participants’ characteristics, intervention 

characteristics and principal outcome measures applied in the present review are described in the 

following sections. 

 

4.2.1 Types of study design 

All types of studies evaluating the OHRQoL of children and adolescents (up to 18 years) with non-

syndromic hypodontia using psychometrically validated instruments were to be reviewed. 

Reviews (narrative reviews, systematic reviews and meta-analyses) were not included. 

 

4.2.2 Types of participants  

In this review, the included studies had to involve children and adolescents (up to 18 years) of any 

gender. Studies on adult patients were excluded. Studies that included patients with clefts, 

syndromes or congenital anomalies of the craniofacial region were also excluded. 
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4.2.3 Types of interventions 

There was no limitation on the type of intervention (if any) among the included studies. 

 

4.2.4 Types of outcome measured 

The studies included in the present review had to measure the OHRQoL of children and 

adolescents. There were no restrictions on the measurement tools other than they had to be 

psychometrically validated instruments. 

 

4.3 Information sources and search strategy 

The principal investigator (DAE) developed detailed search strategies for each database. These 

were based on the strategy developed for MEDLINE, but revised appropriately for each database 

to take into account the differences in controlled vocabulary and syntax rules. The following 

electronic databases were searched (Appendix I): MEDLINE via PubMed, CENTRAL, Cochrane 

Systematic Reviews, Scopus, Web of Science™ Core Collection, Arab World Research Source, 

Clinical Trials registry and ProQuest Dissertations & Theses Global database.  

No restriction was placed on the language and the date or status of publication. In addition, efforts 

were made to obtain abstracts, where possible, and the reference lists of all eligible studies for 

additional records were searched. 

 

4.4 Study selection 

The principal investigator (DAE) and the thesis co-supervisor (EGK) assessed the retrieved 

records for inclusion independently. They were not blinded to the identity of the authors, their 

institution, or the results of the research. They obtained and assessed, again independently, the full 
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report of records considered by either reviewer to meet the inclusion criteria. Disagreements were 

resolved by discussion or consultation with the principal supervisor (AEA). All decisions on study 

identification were recorded. 

 

4.5 Data collection and data items 

The same two persons (DAE and EGK) performed data extraction independently and any 

disagreements were again resolved by discussion or consultation with the thesis principal 

supervisor (AEA). Data collection forms were used to record the desired information. 

a. Bibliographic details of the study. 

b. Details on study design and verification of study eligibility.  

c. Participant characteristics (age, gender, severity of hypodontia). 

d. Instrument characteristics (e.g. instrument used to assess OHRQoL). 

e. Additional information: a priori sample size calculation. 

If clarifications were needed regarding the published data, or additional material was required, 

then attempts to contact the corresponding authors would be made. 

 

4.6. Risk of bias in individual studies 

The Newcastle-Ottawa scale (NOS) was used to assess the risk of bias in the controlled studies 

(Wells et al., 2013) and the Quality Assessment Tool of the US National Heart, Lung, and Blood 

Institute for the studies without control group (National Heart, Lung and Blood Institute, 2018). 

The principal investigator (DAE) and the thesis co-supervisor (EGK) assessed the quality of the 

included studies independently. Any disagreements were resolved by discussion or consultation 

with the thesis principal supervisor (AEA). 
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4.7 Summary measures and synthesis of results 

Although synthesis of the results was planned according to the research protocol, it was not in the 

end carried out due to the lack of an adequate amount of data as well as differences in the retrieved 

studies.  
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5. RESULTS  

 

5.1 Study selection 

The flowchart of records through the reviewing process is shown in Figure 4. There was no 

limitation from date of inception until October 21st, 2018. Initially, 2999 records were identified 

which was reduced to 2930 after the removal of duplicates. 2925 were excluded on the basis of 

their title and abstract. Five full text articles were assessed for eligibility and one was excluded as 

it was a study assessing the validation and reliability of the CPQ11-14. Finally, four full-text studies 

were included in the systematic review (Wong et al., 2006; Locker et al., 2010; Laing et al., 2010; 

Kotecha et al., 2013). 

  

 

Figure 4. Flowchart of records through the reviewing process. 
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5.2 General study characteristics 

The studies originated from Hong Kong (Wong et al., 2006), Canada (Laing et al., 2010)) and the 

U.K. (Locker et al., 2010; Kotecha et al., 2013). All studies used the Child Perceptions 

Questionnaire for 11 to 14-year-olds (CPQ11–14) as the instrument for assessment. However, Laing 

et al., (2010) used 2 visual analog scales (VAS) related to the appearance and function of teeth in 

addition to the CPQ11–14. In three studies, (Wong et al., 2006; Locker et al. 2010; Laing et al. 2010), 

the 37-item CPQ11–14 was self-completed. However, the 16 item CPQ11–14 in the study of Kotecha 

et al. (2013) was a supervised self-completed questionnaire. The age of the investigated individuals 

ranged from 11 to 16 years, although the CPQ11-14 tool used was originally validated for children 

between 11 to 14 years old (Jakovic et al., 2002). The rationale behind recruiting a sample with an 

age range of 11 to 16 years in Laing et al., (2010) was explained by the author. It was thought that 

15 to 16-year olds would find it easier to comprehend the questionnaire and its components due to 

their superior cognitive development and communication. It was accepted that the study might 

face difficulty during comparison with other studies.  

The sample characteristics of the four studies are shown in Table 3. Among the four included 

studies, Wong et al. (2006) and Locker et al. (2010) used a convenience sampling approach and 

included a sample of subjects with hypodontia only. On the other hand, Laing et al., (2010) and 

Kotecha et al. (2013) included a control group in their sample as well as performing a sample size 

calculation. Hypodontia was classified as relative and absolute in the study by Laing et al. (2010). 

Absolute hypodontia was defined as the number of missing permanent teeth. Relative hypodontia 

was the number of missing permanent teeth that were without their retained deciduous 

predecessors. 
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Table 3: Sample characteristics of the 4 included studies. (Hyp: hypodontia; AH: absolute hypodontia; RH: relative hypodontia; TM: 

teeth missing; M: Male; F: Female; yrs: years; MA: mean age; DHC: Dental Health Component) 

 

 

Author Subjects Age Inclusion Criteria 

Wong et al., 

2006 

Hyp: n=25; 16M & 9F 

TM: mean,8.9 (SD: 5.0) 

11-15 yrs 

MA = 13.5 (SD = 2.7) 

Hypodontia with 4 or more missing teeth excluding 3rd 

molars. 

Locker et al., 

2010 

Hyp: n=36; 56% F & 44%M 

TM: mean, 6.8 (range: 1-14) 

11-14 yrs 

MA = 12.6 (SD = 1.4) 

Absence of systemic & developmental disorders (e.g. 

craniofacial anomalies, hypohidriotic ectodermal 

dysplasia), no previous treatment of oligodontia. 

Laing et al., 

2010 

Hyp: n=62; 35B & 27G 

AH: mean, 4.5 (SD: 3.3) 

RH: mean, 2.03 (SD: 1.76)  

Cont.: n=61; 26 B & 35 G routine 

orthodontic group 

11-16 yrs 

Hyp: MA = 13.72 (SD = 1.53) 

Cont.: MA = 13.46 (SD = 

1.67) 

IOTN (DHC) 4 or 5, radiographically confirmed 

hypodontia for the hypodontia group, no hypodontia for 

the routine orthodontic group (control), absence of 

previous orthodontic treatment and absence of medical 

conditions. 

Kotecha et al., 

2013 

Hyp: n=86;  

(Mild agenesis group >6MT: n=43,18M & 

25F;  

Severe agenesis group <6MT: n=43,18M & 

25F 

TM: mean, 6.8 (range: 2-18) 

Cont.: n=30, 13M & 17F; little need for 

orthodontic treatment 

11-14 yrs 

Hyp:  

Mild agenesis group:  

MA = 12.6 (SD = 1.1) 

Severe agenesis group: 

MA = 12.4 (SD = 1.2). 

Cont.: MA = 12.5 (SD = 1.0)  

 

Hyp: Radiographically confirmed tooth agenesis of at 

least 2 teeth, excluding 3rd molars, absence of medical 

conditions, craniofacial anomalies, previous orthodontic 

or restorative treatment to address hypodontia, 

restorations in the upper labial segment and dental 

disease including untreated caries, enamel, dental defects 

and periodontal disease. 

Cont: No tooth agenesis, IOTN score of 2 or 3 
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5.3. Risk of bias within studies 

Table 4 presents the results of risk of bias assessment for the studies including a control group 

(Laing et al., 2010; Kotecha et al., 2013). The highest score was eight stars which was awarded 

to the study of Kotecha et al. (2013) followed by six stars for the study of Laing et al. (2010).  

Several factors strengthened the selection and exposure categories in the study of Kotecha et 

al. (2013). The factors included well-defined inclusion and exclusion criteria, the presence of 

a control orthodontic group with a low treatment need (lower than that of the study of Laing et 

al. (2010) and a sample size calculation. Moreover, the questionnaire used in the study was 

supervised and self-completed at the time of the appointment with a 100% response rate (used 

the short form of CPQ11-14). 

The factors that strengthened the selection and exposure categories in the study of Laing et al.  

(2010) included the presence of a control orthodontic group (although of higher treatment need 

that the study of Kotecha et al. (2013)), sample size calculation and a 100% response rate to 

the questionnaire. Among the deficiencies noted was the fact that there was no specification of 

the number of missing teeth in the inclusion criteria in the study of Laing et al. (2010). 

Moreover, some questionnaires were completed at the participant’s home, therefore parent or 

guardian could have helped in filling the questionnaire despite the instructions given. 

 

Table 4: Risk of bias assessment using the star system of the Newcastle Ottawa Scale (NOS). 
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The studies by Wong et al. (2006) and Locker et al. (2010) were both evaluated using the 

Quality Assessment Tool for case series studies from the National Heart, Lung and Blood 

Institute (NHLBI) (Table 5). Both studies were given an overall rating of “fair” due to several 

factors. Both studies lacked a control group, lacked any sample size calculation as well as a 

specification as to whether the questionnaires were to be completed under supervision or not. 

Wong et al. (2006) did not mention the exclusion criteria and Locker et al. (2010) did not 

specify the number of missing teeth in the inclusion criteria. 

 

 

Table 5: Risk of bias assessment using the Quality Assessment Tool for case series studies 

(NHLBI) for the studies of Wong et al. (2006) and Locker et al. (2010). 

 

 

 

 



	 38	

5.4 Results of individual studies 

 

5.4.1 Impact of hypodontia on OHRQoL  

Overall, all the four studies investigated in this thesis revealed that tooth agenesis in children 

and adolescents had an impact on their OHRQoL (Table 6).  

 

Table 6: Impact of hypodontia on children’s OHRQoL. 

 

Figure 5 illustrates the results reported by Wong et al. (2006). The graph clearly shows the 

influence of hypodontia on the OHRQoL in terms of the four main domains (oral symptoms, 

functional limitations, social well-being and emotional well-being) assessed by the CPQ11-14. 

All the investigated individuals in Wong et al. (2006) exhibited one or more impacts (reported 

as “sometimes”, “often” and “every day/almost every day” in oral symptoms and social well-

being). Eighty-eight per cent, and 55% of the hypodontia sample, experienced impacts on 

functional limitations and emotional well-being respectively. In addition, the reported mean 

overall CPQ score in the study of Wong et al. (2006) was 29.0.  

A lower mean overall CPQ score (22.3) was experienced by the hypodontia sample in the study 

of Locker et al. (2010) compared to that of Wong et al. (2006). The graph in Figure 6 shows 

how the prevalence of impacts reported as “often” and “every day/almost every day” (different 

definition than Wong et al., 2006). The highest impact was noted in the functional limitation 

domain (61%) followed by emotional well-being, social well-being and oral symptoms (19%, 

17% and 8%, respectively).  



	 39	

 

Figure 5: Impact of hypodontia on children’s OHRQoL (Wong et al., 2006). 
 

 

 

Figure 6: Impact of hypodontia on children’s OHRQoL (Locker et al., 2010). 
 

 

Two studies involved comparisons to no-hypodontia control groups (Laing et al., 2010; 

Kotecha et al., 2013). No statistically significant differences were found between the 

hypodontia group and the non-hypodontia control group (IOTN DHC 4-5) for the overall CPQ 

score as well as for each CPQ domain in the study of Laing et al. (2010) (Table 6). 

In contrast to the above findings, in the study of Kotecha et al. (2013) the overall CPQ scores 

were significantly higher in the hypodontia group compared to the non-hypodontia control 
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group (IOTN 2–3). The results were also statistically significant for each CPQ domain score 

between both groups (Table 6). In the non-hypodontia control group, none experienced oral 

symptoms, 3% experienced functional limitations, 13% emotional well-being impact and 20% 

social well-being impact. In the hypodontia sample, 29% reported oral symptoms, 30% 

functional limitations, 33% emotional well-being impact and 29% impact on social well-being. 

The prevalence of impacts was assessed by counting the impacts reported “often” and “every 

day/almost every day” (Figure 7). It is evident from the above results that hypodontia had an 

impact on all 4 domains of the CPQ. The highest difference was seen in the functional 

limitation domain followed by the oral symptom domain (from 3% to 30% and 0 to 29%, 

respectively).  

 

 
Figure 7. Comparison between hypodontia and control groups (Kotecha et al., 2013). 

 

5.4.2 The impact of age and gender on the CPQ scores 

The relationship between CPQ scores and age or gender was assessed in three of the included 

studies. Laing et al. (2010) reported that age and gender did not influence the total CPQ score. 

Furthermore, the findings of Locker et al. (2010) showed that age and gender had no influence 
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on the scales and subscales scores reported using the CPQ. Moreover, the analysis by Kotecha 

et al. (2013) indicated that any association between hypodontia and the overall CPQ score was 

independent of age and gender. 

 

5.4.3 The impact of number and location of missing teeth on OHRQoL 

A moderate correlation was found between the number of missing permanent teeth and the 

CPQ scores in the study of Wong et al. (2006). A strong correlation existed when a retained 

primary tooth was counted as a permanent tooth (i.e. replaced the missing succedaneous tooth). 

The studies by Locker et al. (2010) and Kotecha et al. (2013) showed that there was no 

correlation between the number of missing teeth and the overall CPQ score (Table 7). In 

addition, Laing et al. (2010) concluded that there was no statistically significant effect of total 

absolute or total relative hypodontia (i.e. when a retained primary tooth was counted as a 

permanent tooth) on the overall CPQ score (Table 8). 

Table 7. Correlations between the number of missing teeth and CPQ scores. 

 

The hypodontia group in the study of Kotecha et al. (2013) was subdivided into a mild agenesis 

group (less than 6 missing teeth) and a severe agenesis group (more than 6 missing teeth). 

Results showed no statistically significant difference between the overall median CPQ scores 

and the hypodontia groups. Moreover, no statistically significant results were found when 

comparing the mild and severe forms of hypodontia to the four main CPQ domains (oral 

symptoms; functional limitations; emotional well-being; and social well-being). 
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Kotecha et al. (2013) also showed that those with missing teeth in the posterior sextants had a 

lower CPQ score compared to those with missing teeth in the anterior sextants (CPQ scores 

12.5 and 16.5, respectively). This was statistically significant only for the social well-being 

domain. In contrast, Locker et al. (2010) did not find a clear pattern of association between the 

CPQ scores and the number of missing anterior teeth. 

The analysis of Laing et al. (2010) concluded that there was no statistically significant effect 

of total absolute hypodontia in the maxillary middle sextant and total relative hypodontia in 

the maxillary middle sextant on the overall CPQ score (Table 8). In addition, the effect of the 

severity and location of hypodontia on the four CPQ domains were assessed. A statistically 

significant effect was observed only for total relative hypodontia (the number of missing 

permanent teeth without their retained deciduous predecessors) and the functional limitations 

domain. Hence, a worse functional impact was seen when more permanent teeth were missing 

without the retention of their deciduous predecessors. There was no statistically significant 

effect of absolute hypodontia or relative hypodontia in the maxillary middle sextant on the 

functional limitations domain score. This suggests that functional limitation could depend on 

missing teeth in the posterior sextants. Moreover, the effect of hypodontia on the VAS (visual 

analogue scale) scores was examined. It was demonstrated that there was a statistically 

significant relationship between the VAS score for tooth function (eating) and total relative 

hypodontia. Thus, as relative hypodontia increased, the more difficult it was to eat. On the 

contrary, there was no statistically significant relationship between the VAS score for teeth 

appearance and the total relative hypodontia in the maxillary middle sextant (Table 8). 
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Table 8. The effect of the extent of hypodontia on the total CPQ scores, functional limitations 

domain scores and VAS scores (Laing et al., 2010). (AH = absolute hypodontia; RH = relative 

hypodontia; MMS = maxillary middle sextant, FL = functional limitation) 
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6.  DISCUSSION 

 

6.1 Summary of evidence 

This investigation shows that 11- to 16-year-old children and adolescents with tooth agenesis 

experienced unfavorable impacts in their OHRQoL. 

The majority of the hypodontia sample in the study of Locker et al. (2010) experienced daily 

life impacts related to functional limitation and emotional well-being. This is not unusual, as 

agenesis of posterior teeth can disturb masticatory function. Similarly, agenesis of anterior 

teeth can have a detrimental effect on esthetics and hence a person’s emotional well-being. 

Overall, esthetic appearance plays an essential role in psychosocial well-being and social 

interactions. According to Johal et al. (2007) spaced dentition has a significant negative impact 

on the OHRQoL. The effect of anterior crowding and spacing on the OHRQoL of patients 

above 15 years of age (mean age = 25 ±7) was investigated by Hassan et al. (2018). The 

findings showed that 64.2% of patients with anterior spacing were “self-conscious” about their 

appearance, impairing their OHRQoL. In support of this, the results of Obilade et al. (2016) 

revealed that 10- to 20-year olds with a malocclusion characterized by spacing had a 

statistically significant lower OHRQoL compared to the control group. A statistically 

significant lower OHRQoL was also seen in patients with anterior segment spacing that 

belonged to a younger age group (8 to 10 years old) (Sardenberg et al., 2013).  

Even though the results of Wong et al. (2006) agreed with those reported by Locker et al., 

(2010), in terms of functional and psychosocial impacts, more severe impacts were reported by 

the Hong Kong sample (CPQ = 29.0) compared to the Canadian sample (CPQ = 22.3). These 

results could be explained by various factors. The first one being that the sample recruited by 

Wong et al. (2006) had a greater number of missing teeth. Another possible reason for the 

difference could be cultural differences potentially exerting an influence on the outcome. 
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Moreover, the prevalence of the impacts was greater in the sample of Wong et al. (2006). Apart 

from these abovementioned reasons, the difference in the definition of prevalence employed 

should not be overlooked. The inclusion of the “sometimes” response option in counting the 

prevalence of impacts with the CPQ could result in an apparent increase in the proportion of 

children reporting impacts. In the Canadian sample of Locker et al. (2010), the impacts reported 

“often” or “every day/almost every day” were the only options counted in assessing prevalence.  

Several factors could explain the contradictory results between the studies of Laing et al. (2010) 

and Kotecha et al. (2013) regarding the difference in OHRQoL assessments of the hypodontia 

group compared to that of a control group of routine orthodontic patients. The hypodontia 

sample of Laing et al. (2010) did not differ regarding OHRQoL compared to the control group, 

while Kotecha et al. (2013) reported differences. The first reason could be the difference in the 

mean number of missing teeth in the hypodontia group. The mean number of missing teeth was 

4.52 (SD = 3.33) and 6.8 (range = 2 to 18) for Laing et al., (2010) and Kotecha et al., (2013), 

respectively. The other important factor could be the difference in the selection criteria for the 

control groups in both studies. Laing et al. (2010) selected a control sample presenting a greater 

need for orthodontic treatment (IOTN score of 4 or 5) compared to the one used by Kotecha et 

al. (2013) (IOTN score of 2 or 3). The greater orthodontic need in the study of Laing et al., 

(2010) potentially affected the results since other dental features in the control group, such as 

crowding or increased overjet, may have had an impact on OHRQoL. 

The retention of primary teeth in children and adolescents with hypodontia could be regarded 

as an essential factor in improving their OHRQoL. This suggestion is supported by the fact that 

a higher CPQ score, and hence a lower OHRQoL, was experienced by children and adolescents 

with hypodontia when the deciduous predecessors of the affected permanent teeth were absent 

(Wong et al., 2006). In addition, it was also suggested that an aggravated functional limitation 
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impact was experienced by children with relative hypodontia in the posterior sextants (Laing 

et al., 2010). 

 

6.2 Strengths and limitations 

The strengths of the present review include using a methodology following well-established 

guidelines. Moreover, the search strategy employed in the present review was both exhaustive; 

covering electronic, manual, and gray literature material from inception up to October 2018, 

and comprehensive; including every available study investigating the impact of tooth agenesis 

on children and adolescents using psychometrically validated instruments, irrespective of 

language, date and status of publication. Screening, verification of eligibility, abstraction of 

information and of the quality of evidence were all performed in duplicate, and any 

disagreement was resolved by discussion or consultation until a final consensus was achieved.  

However, there are also some limitations to the present review. The scarcity of the available 

literature investigating this topic allowed for the inclusion of only four studies. Other 

limitations were mainly due to the nature and the characteristics of the data retrieved during 

the review process. All the included studies used the CPQ11-14 as a tool for assessing the 

OHRQoL in patients with hypodontia. The main drawback of using this instrument is it being 

a generic OHRQoL measure that evaluates the overall oral health-related quality of life of an 

individual and not the specific assessment of the impacts in hypodontia patients. Another 

problem arises from using underpowered studies as well as the failure of some studies to use 

control groups, which potentially affects the reliability of results or the conclusions reached.  
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6.3 Recommendations for future research  

The research that has been undertaken for this thesis has highlighted some areas where further 

research would be beneficial. Firstly, the need to develop a condition-specific quality of life 

instrument that is specifically designed to assess the quality of life in patients with hypodontia 

is essential for sensitively assessing the impact of hypodontia on the OHRQoL. Having such a 

specific measure would further open a new clinically relevant area of research. It would allow 

a more accurate investigation of how orthodontic treatment can improve the OHRQoL of 

hypodontia patients. A new condition specific questionnaire for the assessment of the 

OHRQoL in patients with hypodontia has been presented by Akram et al. (2011) based on 

issues of importance for patients with hypodontia. It has been proven to be easy to use with 

good readability and content validity. However, further investigations are required to test its 

construct and criteria validity, internal consistency reliability as well as its repeatability. 

Moreover, adequately powered further studies that recruit individuals from several clinical 

settings and include a control group of no or low orthodontic treatment need are warranted. 
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7. CONCLUSIONS 

Tooth agenesis in children and adolescents had unfavorable impacts on all the four domains of 

the CPQ, thus affecting their OHRQoL. There was no evidence to suggest that factors such as 

age and gender influenced the OHRQoL of children and adolescents with hypodontia. Three 

out of the four included studies in this review showed no correlation between the number of 

missing teeth and the CPQ scores. Hence, it can be concluded that the OHRQoL might not be 

affected by the severity of hypodontia in children and adolescents. However, relative 

hypodontia was seen to have a statistically significant mitigating effect on the functional 

limitation domain. Thus, it seems reasonable to suggest that the retention of deciduous teeth 

has benefits for the functional domain of OHRQoL. Better designed and standardized future 

studies are warranted in order to more fully understand the effect of the condition and address 

these impacts. 
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9. APPENDICES 

Appendix I: Strategy for database search [until October 21st, 2018]. 
Database [2018 10 21] Search strategy 

General Sources  
PubMed 
http://www.ncbi.nlm.nih.gov/pubmed 

PRO[tiab] OR PROM[tiab] HR-PRO[tiab] OR HRPRO[tiab] OR HRQL[tiab] OR HRQoL[tiab] OR QL[tiab] OR QoL[tiab] HQL[tiab] OR 
HQOL[tiab] OR “quality of life”[tiab] OR “life quality”[tiab] OR “quality of living”[tiab] OR “health index”[tiab] OR “health indices”[tiab] 
OR “health profile”[tiab] OR “health profiles”[tiab]OR “health status”[tiab] OR “health related”[tiab] OR “health-related”[tiab] OR “health 
measurement”[tiab] OR “health measurements”[tiab]) OR ((patient[tiab] OR self[tiab] OR child[tiab] OR parent[tiab] OR carer[tiab] OR 
proxy[tiab]) AND ((report[tiab] OR reported[tiab] OR reporting[tiab]) OR (perspective[tiab] OR perspectives[tiab] OR rated[tiab] OR 
rating[tiab] OR ratings[tiab] OR “rating scale”[tiab] OR “rating scales”[tiab]) OR based[tiab] OR (assessed[tiab] OR assessment[tiab] OR 
assessments[tiab])) OR ((disability[tiab] OR function[tiab] OR functional[tiab] OR functions[tiab] OR subjective[tiab] OR utility[tiab] OR 
utilities[tiab] OR wellbeing[tiab] OR “well being”[tiab] OR well-being[tiab] OR pain[tiab] OR sleep[tiab] OR “psychological distress”[tiab] 
OR depression[tiab] OR worry[tiab] OR anxiety[tiab] OR “psychological morbidity”[tiab] OR mood[tiab] OR “physical function”[tiab] OR 
“physical functioning”[tiab] OR “physical activity”[tiab] OR “daily activity”[tiab] OR “social activity”[tiab] OR “physical activities”[tiab] 
OR “daily activities”[tiab] OR “social activities”[tiab] OR psychosocial[tiab] OR “behavior change”[tiab] OR “behavior changes”[tiab] OR 
“behaviour change”[tiab] OR “behaviour changes”[tiab] OR “risk perception”[tiab] OR “risk perceptions”[tiab] OR “risks perception”[tiab] 
OR “risks perceptions”[tiab] OR cosmetic[tiab] OR esthetic[tiab] OR aesthetic[tiab] OR appearance[tiab] OR image[tiab] OR attractive[tiab] 
OR discomfort[tiab] OR sensitivity[tiab]) AND (index[tiab] OR indices[tiab] OR instrument[tiab] OR instruments[tiab] OR measure[tiab] 
OR measures[tiab] OR questionnaire[tiab] OR questionnaires[tiab] OR profile[tiab] OR profiles[tiab] OR scale[tiab] OR scales[tiab] OR 
score[tiab] OR scores[tiab] OR status[tiab] OR survey[tiab] OR surveys[tiab] OR test[tiab] OR tests[tiab])) OR (hye*[tiab] OR “health year 
equivalent”[tiab] OR “health year equivalents”[tiab] OR “health-year equivalent”[tiab] OR “health-year equivalents”[tiab] OR “health 
utility”[tiab] OR “health utilities”[tiab] OR “health-utility”[tiab] OR “health-utilities”[tiab] OR qaly*[tiab] OR qualy*[tiab] OR “quality 
adjusted life year”[tiab] OR “quality adjusted life years”[tiab] OR “quality-adjusted life year”[tiab] OR “quality-adjusted life years”[tiab])) 
AND ((tooth[tiab] OR teeth[tiab] OR dental[tiab] OR oral[tiab]) AND (agenesis[tiab] OR absence[tiab] OR aplasia[tiab] OR "congenitally 
missing"[tiab] OR "developmentally missing"[tiab] OR "congenitally absent"[tiab] OR "developmentally absent"[tiab] dysplasia[tiab] OR 
aplasia[tiab] OR "missing permanent"[tiab] OR "no permanent"[tiab]) OR (hypodontia[tiab] OR oligodontia[tiab] OR anodontia[tiab])) 

Cochrane Central Register of Controlled Trials 
www.cochranelibrary.com 

(“quality of life” OR instrument) AND ((tooth OR teeth OR dental OR oral) AND (agenesis OR absence OR aplasia OR hypodontia OR 
oligodontia OR anodontia)) in Title Abstract Keyword - (Word variations have been searched)' 

Cochrane Database of Systematic Reviews 
www.cochranelibrary.com 

(“quality of life” OR instrument) AND ((tooth OR teeth OR dental OR oral) AND (agenesis OR absence OR aplasia OR hypodontia OR 
oligodontia OR anodontia)) {Including Limited Related Terms 

Scopus 
https://www.scopus.com/search/form.url?zone=TopNavBar&origin=searchbasic 

TITLE-ABS ("quality of life" OR instrument) AND (tooth OR teeth OR dental OR oral) AND (agenesis OR absence OR aplasia OR 
hypodontia OR oligodontia OR anodontia) AND (LIMIT-TO (SUBJAREA,"DENT")) 

Web of Science™ 
http://apps.webofknowledge.com/ 

TOPIC: (("quality of life" OR instrument) AND (tooth OR teeth OR dental OR oral) AND (agenesis OR absence OR aplasia OR hypodontia 
OR oligodontia OR anodontia)) 
Timespan: All years. Databases:  WOS, KJD, RSCI, SCIELO, ZOOREC. 
Search language=Auto 

Regional sources  
Arab World Research Source 
http://0-web.a.ebscohost.com.amclb.iii.com/ehost/search/advanced?sid=ff64c697-1ea0-41dc-
9afe-961bc654cd05%40sessionmgr4002&vid=0&hid=4114 

TI(“quality of life” OR instrument) AND ((tooth OR teeth OR dental OR oral) AND (agenesis OR absence OR aplasia OR hypodontia OR 
oligodontia OR anodontia)) OR AB(“quality of life” OR instrument) AND ((tooth OR teeth OR dental OR oral) AND (agenesis OR absence 
OR aplasia OR hypodontia OR oligodontia OR anodontia)) 
 

Grey literature sources  
ClinicalTrials.gov 
http://clinicaltrials.gov/ 

(“quality of life” OR instrument) AND ((tooth OR teeth OR dental OR oral) AND (agenesis OR absence OR aplasia OR hypodontia OR 
oligodontia OR anodontia)) 

ProQuest Dissertations and Theses Global 
http://search.proquest.com/dissertations 

ti((“quality of life” OR instrument) AND ((tooth OR teeth OR dental OR oral) AND (agenesis OR absence OR aplasia OR hypodontia OR 
oligodontia OR anodontia))) AND ab((“quality of life” OR instrument) AND ((tooth OR teeth OR dental OR oral) AND (agenesis OR 
absence OR aplasia OR hypodontia OR oligodontia OR anodontia))) 

 


