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ABSTRACT 

The Effect of Implant Prostheses Complications on Patient Satisfaction 

Jessica Elyse Canallatos, D.D.S 

Objectives: To evaluate patient satisfaction with regards to implant prostheses and compare 

those who have experienced self-reported implant prostheses complications to those who have 

not. Through this observation, we intend to determine how and if implant-related complications 

affect the patients’ self-reported quality of life.  

Methods:  In this retrospective study, data were gathered from 176 edentulous and partially 

dentate patients who have received implant prostheses including implant-supported crowns, 

implant supported overdentures, and hybrid prostheses from January 1, 2010 to December 31, 

2014 at West Virginia University School of Dentistry (Morgantown, WV). Demographics and 

complications with implant prostheses were self-reported via a survey, and patients rated their 

oral health-related quality of life using the QoLIP-10 questionnaire.  

Results:  Statistically significant differences of patient satisfaction were found among combined 

prostheses’ complications, gender, and marital status. The most common complication for 

implant-supported crowns was crown loosening, and the most common complication for implant 

supported overdentures and hybrid prostheses wearers was repair of the prosthesis. The patient 

satisfaction by type of prosthesis, education, and age did not demonstrate a significant difference. 

Those who had experienced complications with implant prostheses reported lower quality of life 

compared to those who have not experienced complications. Females and widowers overall 

reported lower quality of life in both categories. Females’ quality of life scores for with and 

without complications were not statistically different. The lowest satisfaction in patients without 

complications for implant-supported crown wearers was in the questionnaire category of 

“performance,” including oral hygiene difficulties. The lowest satisfaction in patients with 

complications for implant supported overdentures and hybrid prostheses wearers was in the 

questionnaire category of “biopsychosocial,” which includes worry/concern due to problems 

with the implant prosthesis. 

Conclusions:  The results of this survey suggest patients who have experienced complications 

with their implant prostheses reported a lower quality of life than those who have not. More 

specifically, females and widowed persons reported the lowest quality of life. Satisfaction in the 

survey questions regarding oral hygiene difficulty and worry/concern regarding problems with 

implant prostheses were lowest for implant-retained crown wearers without complications and 

removable/hybrid prostheses wearers with complications, respectively. Future studies are needed 

to evaluate patient satisfaction comparing complications with and without implants, in order to 

determine if patients who have had complications with implant prostheses are more satisfied than 

those who have experienced complications with conventional prostheses.
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CHAPTER I: INTRODUCTION 

Background 

Implants have proven to provide an increase in the oral health-related quality of 

life for prosthodontic patients. The placement of two implants in the mandible for an 

implant-retained mandibular overdenture is now considered standard of care for 

edentulous patients
1
. Historically, fixed dental prostheses (FDP) and removable partial 

dentures (RPD) were the treatments of choice as non-invasive treatment options for 

replacement of single teeth. The dental procedure of replacing missing teeth by means of 

the fixed dental prosthesis is a common practice
2
. Due to the high predictability and long-

term success rate in the literature regarding implants
3
, implant-retained and implant-

supported prostheses are increasing in popularity to replace missing teeth, whether it is a 

single tooth or an entire arch of teeth.  

The possibilities for treatment options in the implant patient are increasing, and 

ever-growing patient knowledge regarding implants, due to the internet, television, and 

modern day sources have caused a rise in implant prostheses. As a result of growth of 

patient knowledge, there is an increased demand for high quality prosthetic outcomes
4
. 

Patients’ perception of the prosthetic outcome can affect the patients’ satisfaction with 

their dental treatment, oral health-related quality of life, and ultimately, the patients’ 

general health. 

Despite the advancements in dental diagnosis, treatment, and materials, 

restoration failure still occurs.  Failures due to abutment loosening, screw loosening, 

crown fracture, or loss of retention are some of the many reasons that may necessitate 

adjustment, removal, or replacement of an implant prosthesis.  In situations where 

complications do occur, the patients’ satisfaction and quality of life could also be 

affected.   

Statement of the Problem 

 Do complications regarding implant prostheses affect the patients’ satisfaction 
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and oral health-related quality of life?  

Significance of the Problem 

 A marked increase in the patients’ desire for implant-retained and implant-

supported prostheses has occurred over the last decade. Similarly, with tooth loss being a 

common problem, the use of dental implants is also a common practice
5
. Due to the 

higher demand of implant prostheses, the dental literature has many reports on the ways 

in which implant prostheses have been proven to significantly enhance the patients’ oral 

health-related quality of life.  Furthermore, patients’ perceptions of health needs and 

treatment outcomes are important to consider in both medical and dental practices. The 

loss of teeth can create a hindrance to the patients’ quality of life, and the impact of 

replacing these missing teeth on quality of life should be considered when diagnosing and 

treatment planning.  

A limited number of articles are available to describe the impact of complications 

with implant prostheses on oral health-related quality of life. Many subjective oral health 

status methods known as “oral health-related quality of life” (OHRQoL) measures have 

been developed and validated in a wide variety of situations
6-8

. There have been many 

studies on rehabilitation complications and explicitly survival
3
. For example, much 

evidence has demonstrated the impact of mandibular implant-retained overdentures
9
. 

Likewise, in a study by Lam et al.
10

, the oral health-related quality of life was compared 

among subjects treated with implant-supported crowns and 2-unit cantilevered resin 

bonded bridges. They also investigated factors associated with OHRQoL among those 

who experience complications and found that more complications have a greater effect on 

OHRQoL. Complications can reduce the ability of the prosthesis to properly function and 

can also cause a patient to spend more time and money due to decreased longevity of the 

prosthesis
10

. Furthermore, complications can cause physical, social, and psychological 

issues for the subject and therefore impact the patients’ quality of life. The studies 

mentioned have failed to evaluate whether there is a significant difference in the patients’ 

OHRQoL when complications occur with implant prostheses versus when they do not 

occur. Furthermore, most studies have addressed the survival of oral rehabilitation 
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prostheses and how implant prostheses have considerably improved OHRQoL compared 

to conventional prostheses
11

. While survival is important, it is essential to recognize how 

complications are to be considered in providing insight into the experiences and 

perceptions of patients
11

. 

Hypothesis 

 The presence of complications with implant prostheses will have an effect on self-

perceived oral health-related quality of life. The gender, marital status, age, and education 

of the patients will also affect quality of life and satisfaction with their prostheses. 

Null Hypothesis 

 The presence of complications will not have an effect on self-perceived oral 

health-related quality of life when compared to those with no history of complications. 

Gender, marital status, age, and education of the patients will not have an effect on their 

quality of life or satisfaction with their prostheses.  
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 Definition of Terms 

All-ceramic restoration: a ceramic fixed dental prosthesis that restores a clinical crown 

without a supporting metal framework
12

. 

Abutment screw- that component which secures the dental implant abutment to the 

dental implant body
12

. 

Attachment- 1: a mechanical device for the fixation, retention, and stabilization of a 

prosthesis 2: a retainer consisting of a metal receptacle and a closely fitting part; the 

former (the female {matrix} component) is usually contained within the normal or 

expanded contours of the crown of the abutment tooth and the latter (the male {patrix} 

component), is attached to a pontic or the denture framework
12

. 

Attachment screw- any component used to secure a fixed dental prosthesis to the dental 

implant abutment(s)
12

.  

Crown- an artificial replacement that restores missing tooth structure by surrounding part 

or all of the remaining structure with a material such as cast metal, porcelain, or a 

combination of materials such as metal and porcelain
12

. 

Dental implant- a prosthetic device made of alloplastic material(s) implanted into the 

oral tissues beneath the mucosal or/and periosteal layer, and on/or within the bone to 

provide retention and support for a fixed or removable dental prosthesis; a substance that 

is placed into or/and upon the jaw bone to support a fixed or removable dental 

prosthesis
12

. 

Dental implant abutment- the portion of a dental implant that serves to support and/or 

retain any fixed or removable dental prosthesis—usage: frequently dental implant 

abutments, especially those used with endosteal dental implants, are changed to alter 

abutment design or use before a definitive dental prosthesis is fabricated
12

. 

Dental implant attachment- 1. the biochemical/mechanical interconnection between the 

dental implant and the tissues to which it is attached 2. slang expression for the means of 
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retention of the dental implant abutment to the dental implant
12

. 

Dental prosthesis- an artificial replacement (prosthesis) of one or more teeth (up to the 

entire dentition in either arch) and associated dental/alveolar structures. Dental prostheses 

usually are subcategorized as either fixed dental prostheses or removable dental 

prostheses
12

. 

Denture- an artificial substitute for missing natural teeth and adjacent tissues
12

. 

Denture retention- 1: the resistance in the movement of a denture away from its tissue 

foundation especially in a vertical direction 2: a quality of a denture that holds it to the 

tissue foundation and/or abutment teeth
12

.  

Fixed dental prosthesis- any dental prosthesis that is luted, screwed, or mechanically 

attached or otherwise securely retained to natural teeth, tooth roots, and/or dental implant 

abutments that furnish the primary support for the dental prosthesis
12

. Slang: hybrid 

prosthesis, fixed detachable. 

Implant crown- a crown or fixed dental prosthesis is not an implantable device. The 

prosthesis receives support and stability from the dental implant
12

.   

Implant dentistry- the selection, planning, development, placement, and maintenance of 

restoration(s) using dental implants
12

.  

Implant prosthesis- a prosthesis is not an implantable device. Dental prosthesis such as 

crown and other fixed dental prostheses, removable dental prostheses as well as 

maxillofacial prostheses can be supported and retained in part or whole by dental 

implants. Terminology to assist in understanding the means of retention and support 

should be limited to concatenation of three and no more than four adjectives to provide 

clarity
12

. 

Metal ceramic restoration- a tooth or implant retained fixed dental prosthesis that uses a 

metal substructure upon which a ceramic veneer is fused
12

. 

Nylon inserts: LOCATOR male denture caps that allow personalized retention for each 
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specific patient
13

. 

Removable complete denture prosthesis: a removable dental prosthesis that replaces 

the entire dentition and associated structures of the maxillae or mandible
12

. 

Removable dental prosthesis- 1: any dental prosthesis that replaces some or all teeth in 

a partially dentate arch (partial removable dental prostheses) or edentate arch (complete 

removable dental prostheses). It can be removed from the mouth and replaced at will, 2: 

any dental prosthesis that can be readily inserted and removed by the patient. The means 

of retention for such prostheses include tissue retained RDP, tooth retained RDP, implant 

retained RDP or tooth and implant retained RDP
12

. 
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Assumptions 

1. It is assumed the subjects understand the questions asked in the 

questionnaires. 

 

2. It is assumed the subjects answered each question honestly and truthfully. 

 

3. It is assumed the instrument used in this study is valid and reliable. 

Limitations 

1. The subjects of the study were limited to patients at West Virginia University 

School of Dentistry. Findings may not represent larger, general population. 

 

2. Missing data, including those who failed to participate and questions, which 

were left unanswered, could result in biased data and inefficient statistical 

estimates. 

 

3. Questionnaire is subjective. Subjects may not have answered all questions 

accurately. 

 

4. The response scale was based on ambiguous/undefined terms. One subject 

answering “strongly agree” may not coincide with another subject’s definition 

of “strongly agree.” 

Delimitations 

1. Subjects receiving implant prostheses from 2010-2014 were evaluated. 

Findings may be dependent on conditions during that time period. 

 

2. In the study, there were limited self-reported complications; only those that 

were most common in clinics at West Virginia University School of Dentistry 
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were included. 
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Chapter II: LITERATURE REVIEW 

History of Surveys in Dentistry 

Overall general health can be defined as the combination of clinical and 

sociobehavioral factors. It is a composite of absolute health, comparative health, and 

disability rating
14,15

. The oral cavity provides the functions of chewing and swallowing. 

At another level, it also contributes to self-esteem, self-expression, communication, and 

facial esthetics
14

. Therefore, any compromise of the oral cavity can diminish self-

perceived overall health. Poor oral health is correlated with staying in bed, decreased 

socialization, social withdrawal, lack of motivation, and less interest in nutrition
15

. The 

most common compromise of the oral cavity is loss of natural teeth. For most edentulous 

or partially dentate people, loss of natural teeth leads to impairment, disability, and 

handicap. Impairment is a result of tooth loss and loss of alveolar bone. Chewing and 

speaking problems can lead to disability. Handicap is a result of the effect on 

socialization
16-18

.   In an interview assessing edentulous individuals on their feelings 

about tooth loss, common themes included feelings of bereavement, lowered self-

confidence, altered self-image, dislike of appearance, inability to discuss this taboo 

subject, concern about dignity, behaving in a manner that keeps tooth loss secret, altered 

behavior in socializing and forming close relationships, and premature aging
19,20

. 

Many clinicians consider prosthetic success as a result of meeting certain clinical 

criteria. In the past, clinical criteria were used more often than psychological criteria
16,21

. 

Moreover, health care professionals formulate treatment plans based on their own 

understandings and perceptions of patient quality of life, but research has proven there to 

be low correlation between the health care provider’s perception and that of the 

patient
15,22

. In a study of young and middle age adults in England, measures of perceived 

oral health were unrelated to objective measures of oral health
15,23

. Therefore, an 

understanding of the patient’s definition of quality of life can help to formulate a 

treatment plan that is attainable by the practitioner and appropriate for the patient
15

. 

While technical considerations are important, understanding the patient’s needs is also of 

great concern
24,25

. Thus, the need for measuring the patients’ perceived quality of life is 
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essential for assessing outcomes of health care
26,27

.  

As explained above, since oral health is related to general health and nutrition, it 

is important to consider oral health quality of life when caring for patients
15

. Oral quality 

of life is discussed in terms of self-care (hygiene), mechanical ability (speech, eating, 

food), perceived oral health, perceived treatment needs, reported pain, psychosocial 

issues, and performance limitations. People usually do not consider themselves ill until 

symptoms interfere with normal tasks
28

. Similarly, work days lost is a useful population 

statistic for measuring the impact of oral health status on quality of life
15,28

. Issues such as 

lack of interpersonal activities, functional impairments, declining health, and pain detract 

from quality of life
15,29

. If practitioners can understand what the individuals’ expectations 

are of treatment, improvements in perceived and actual quality of life are possible. In the 

past, few studies had addressed prosthetic aspects and the perception of treatment 

outcomes by patients
30-33

. 

Since patients use their prostheses well after treatment is completed, it is believed 

that the most appropriate judgement of care come from those who use their prostheses 

every day, as opposed to the practitioner who completes the treatment
34

. This concept has 

led to the idea of utilizing surveys to assess treatment success, according to the patients. 

Also, the use of patient reported outcome measures (PROMs) in research has increased to 

assess patients’ opinions related to their well-being
21,35

. It has been proven that patient 

centered outcomes are more important in evaluating the overall success of prosthetic 

therapy
36-40

. Furthermore, patient expectations from treatment have been shown to be 

associated with actual patient reported outcome measures
10,41,42

. For these reasons, 

questionnaires have been designed in the last few decades to assess perceived outcome of 

treatments
43-45

.  

Many studies have used questionnaires, which are mostly non-standardized, 

custom-made and designed to measure a specific prosthesis. When one examines the 

complete denture literature for example, several studies have demonstrated the 

connection between patient satisfaction and OHRQoL
21,46-48

.  Celebic et al.
47

 showed that 

the quality of the denture-bearing area and the actual denture-wearing experience itself 



 

11 

seemed to be more important in determining patient satisfaction with complete dentures. 

In a study by Michaud
34

 et al., their results were in agreement with previous 

investigations that patients’ satisfaction related to prosthodontic treatments is positively 

correlated with their OHRQoL ratings.  

When forming a health status questionnaire, Stewart et al.
49

 believed it should 

represent multiple health concepts and a range of health states pertaining to general 

functioning and well-being, have good psychometric properties, and be simple and easy 

to use. In addition, specific questionnaires are preferred over generic scales to measure 

the impact of prosthodontic treatment on OHRQoL
36,43

. Several quality of life indicators 

may be utilized for assessing patient satisfaction, and OHRQoL is the most used measure 

of patient perception. An additional study has also shown that socio-demographic factors 

are important when considering patient related outcome measures. Therefore, these have 

been included in questionnaires assessing OHRQoL
50

. It is considered a more complete 

evaluation of oral disease and its treatment than general measures of satisfaction
51

. Now, 

many instruments have been created to measure oral conditions affecting quality of life. 

They have been successfully used in many studies, including Oral Health Impact Profile 

(OHIP) and its shorter versions, Geriatric/General Oral Health Assessment Index 

(GOHAI), Quality of Life with Implant Prostheses (QoLIP-10) and other custom-made 

questionnaires
21,48,52-55

.  

The Oral Health Impact Profile (OHIP) was one of the first questionnaires 

available to assess OHRQoL. It detects the impact of oral health on the quality of life of 

patients with total prostheses, before and after they have received treatment
56

. The forty-

nine questions in the questionnaire capture the seven dimensions of quality of life: 

functional limitation, physical pain, psychological discomfort, physical disability, 

psychological disability, social disability, and handicap
27

. Since forty-nine questions can 

be a considerable burden to answer, the popularity of shorter versions of this 

questionnaire has been increasing. Short questionnaires also have the added benefit of 

being more efficiently administered and having a higher response rate
27

. Slade
27

 

developed a shorter version of OHIP with only fourteen questions. In the survey, for each 

dimension, the subjects are asked to evaluate how often they felt or experienced any 
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impacts on oral health using a five-point Likert scale
57

.   

Another survey that can be used for implant prostheses, known as QoLIP-10, 

measures the same constructs as OHIP
58-60

. However, QoLIP-10 and OHIP-14 are 

inversely correlated
36

. QoLIP-10 is a short, specific and effective questionnaire for 

assessing the oral health-related quality of life (OHRQoL) of patients wearing implant 

prostheses and to analyze the factorial construct of the prosthetic well-being. The content 

validity of QoLIP-10 scale was checked in a pilot trial
43

.  The survey is a ten item scale 

with three conceptual dimensions, including biopsychosocial dimension (oral pain, 

worry/concern, communication/social relations, activities of daily living, and chewing 

function), dental-facial esthetics (prosthesis’ appearance, realism of the prosthesis, 

satisfaction with the smile), and performance dimension (speaking difficulty and oral 

hygiene difficulty)
36,43

. The questionnaire was designed to be self-completed with 

responses on a Likert scale with proportional codes. The Likert responses have a 

symmetric format which allows for intuitive understanding
43

. Also, having bidirectional 

measurements of responses is more complete than excluding evaluation of negative 

effects
58

. The total score is the sum of the different items. The higher the total score, the 

higher the satisfaction of the patient. Negative or low scores indicate poorer self-

perceived quality of life
61

. Validity was proven by the fact that total scores were 

positively correlated with all of the satisfaction variables. Additionally, subjects 

understood the questionnaire, the instrument did not lack any important content, and 

content validities were confirmed. It was also confirmed that all questions needed to be 

included in the final questionnaire. To date, the QoLIP-10 instrument has been validated 

and used in cases with implant-retained overdentures, hybrid prostheses, and screw-

retained and cement-retained implant-supported crowns
36,43,61

. 

Single Implant-Supported Crowns 

 A missing single tooth can be treated by a conventional fixed partial denture, a 

fixed partial denture with a cantilever, a conventional removable partial denture, or an 

implant-supported single tooth crown
62

. An implant-supported crown offers the benefit of 

avoiding treatment of adjacent teeth to the edentulous sites. Continuing advances in 
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implant therapy have provided a tremendous advantage to patients who are partially 

dentate or completely edentulous. In a study by Nickenig et al.
63

 evaluating patients 

before, during, and after implant therapy, it was found that implant therapy offered the 

greatest benefits in edentulous arches and in single-tooth anterior sites. Single-tooth 

replacement is of tremendous value to the patient, allowing restoration of the dentition.  

The survival rate of implant-supported single crowns has been reported at rates ranging 

from 94.5%
62

 to 96.4%
64

 at 5 years.  

While rehabilitation can restore functionality, it is important to remember it is not 

without complications. For implant-supported single crowns, those in the posterior region 

are more prone to complications than those in the anterior regions, according to a study 

by Nedir et al.
65

 (11% vs. 0%, respectively). Furthermore, in the same study, the 

complication rate is higher for cemented prostheses wearers (10.4%) than for patients 

with screw-retained prostheses (5.9%) at five years
65

. Complications, such as screw or 

abutment fracture and ceramic or veneer fractures can shorten a restoration’s longevity, 

which requires the patient to sacrifice more time and expenses to fix the problem
66-68

.  At 

an observation period of 5 years, high survival rates for implant-supported single crowns 

can be expected, but technical complications are frequent
62

. Common complications 

include abutment or occlusal screw loosening, loss of retention, and fracture of a veneer 

material
62

.  An annual failure rate of 1.14% has been suggested in a meta-analysis by 

Jung et al.
62

. In a study by Nedir et al.
65

, it was found that if complications do occur, they 

predominantly occur in the first year of loading. Many studies have reported no 

complications after three or more years of loading
65

.  

According to Brägger et al.,
11

 the most common prosthetic complication for 

implant restorations in a 10-year prospective study was screw loosening (7.1%), followed 

by loss of retention (5.4%), and lastly, porcelain fracture (.89%). Altogether, the 

frequency of complications was 18.8%
11

. Screw loosening has been reported as the most 

frequent complication in other studies as well
69-76

.  Factors that have been attributed to 

screw loosening are occlusion, prosthesis misfit, and screw design and composition
77

. 

Screw loosening is usually detected at recall appointments with mobility testing or 

radiographic examination
78

. In a cumulative study with 5-years of follow up, screw 
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loosening had a cumulative rate of 12.7%, loss of retention at 5.5%, and porcelain 

fracture at 4.5%
62

.  

It is generally supported that complications with implant-supported crowns do not 

increase over time. In a study by Nedir et al.
65

, it was found that the cumulative 

percentage of complication-free fixed prostheses was 88.5% at 8 years.  Therefore, the 

practitioner should be aware of more complications occurring earlier on in the post-

loading time period. Also, the presence of complications contributes and can lead to 

overall failure of the prosthesis. 

Implant Overdentures 

 While the prevalence of edentulism in the United States is decreasing, continued 

population growth and an increased proportion of older individuals in the population 

create a need for treatment of edentulous patients
79,80

. Conventional dentures have helped 

to aid with the problems associated with edentulism, such as reduced oral and social 

function
81

. However, it has been found that many patients complain of the instability with 

the conventional denture due to the rapid rate of tissue and bone resorption that occurs, 

especially in the edentulous mandible
82

. Studies have shown an average of 4 mm of bone 

resorption occurs during the first year after tooth loss and thereafter decreases to 0.5 mm 

per year
83

. This means, over a five-year period, 5.2 mm of vertical bone height will be 

lost under complete dentures
83

. Therefore, dental implant therapy is especially important 

in the mandible to aid with denture stability.  

Dental implants offer advantages over conventional denture therapy by improving 

function and comfort for the patient. It has also been found that dental implant therapy 

helps with edentulism by aiding in alveolar bone preservation
79,82,84-87

. In a 5-year follow 

up study by von Wowern and Gotfredsen
88

, the most radiopaque areas with the densest 

bone were found around dental implants in patients wearing mandibular overdentures. 

They found that not only were the bone levels around the implants maintained but in 

some cases, an actual increase in vertical bone height. Schwartz-Arad et al.
89

 found that 

70% of their patients with implant-supported overdentures lost less than .2 mm bone in 
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the first year.  

For these reasons, mandibular overdentures supported by two implants have 

become the standard of care for edentulous patients
1
.  Further benefits of implant-retained 

overdentures include better occlusion, improved occlusal load direction, increased 

occlusal function, and maintenance of the occlusal vertical dimension
83

. While 

conventional dentures rely upon the residual ridge for support and retention, implant-

retained overdentures rely on implants for stability and retention.  

Implant-retained overdentures have superior retention to conventional dentures 

with the help of an attachment system, such as a bar, ball, magnet, or Locator. Along with 

these advantages are the cumulative success rates of all implant-retained overdentures at 

95.4%, with implant-retained overdentures having a slightly higher success rate in the 

mandible than in the maxilla
83

. On average, the longevity of a mandibular overdenture 

prosthesis is about 12 years, with laboratory relining every 4 years
90

. However, like all 

prostheses, complications do occur and maintenance is required. While it may seem 

appropriate to assume a correlation between implant number and occurring 

complications, studies fail to support this concept. Complications are common because 

the denture-supporting implants are subject to biomechanical forces
91

. Prosthetic 

maintenance includes fracture components, denture relining, and replacement of the 

prosthesis
90

. For 33% of prostheses experiencing complications, the first incident 

occurred during the first year of loading, while the least amount of complications 

occurred after the third year at 16.6%
65

. In a study by Nedir et al.
65

, over 8 years, 66% of 

implant overdentures experienced complications. The most common complication was 

the wear of retaining components (40%), followed by prosthesis relining (38.2%) and 

reactivation of the attachment (16.4%)
65

. It has been frequently reported in the literature 

that loss of retention is the most common complication with implant-supported 

overdentures
92

.  

When comparing different attachments, it has been found that bar-retained 

overdentures experience fewer complications than ball-retained overdentures (42.9% 

versus 77.5%). At 3 years, the incident-free prosthesis rate was 71.4% for the bar-
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retained group and 37.5% for the ball-retained group
65

. It is well known that attachments 

lose retention over time. Fatigue and wear on the nylon or silicone material could 

attribute to the decrease in retention. For example, a denture could rotate antero-

posteriorly around a bar, or the denture may rock slightly when the patient is chewing on 

one side. These movements can lead to plastic deformation of the matrix, resulting in 

reduced retention
91

. All situations stated above are important considerations when 

determining which attachment system to use for the patient.  Since every repair or 

replacement requires extra time and cost to the patient, a design that requires the least 

maintenance should be considered and preferred.  

 

Fixed Implant Hybrid Prostheses 

While implant overdentures can be removed, fixed implant hybrid prostheses, also 

called fixed-detachable prostheses, consist of a CAD/CAM framework covered with 

complete denture components screwed onto implants or abutments. Unlike dentures, the 

hybrid prosthesis cannot be removed every day since it is screw retained into the 

implants. Implant overdentures significantly improve stability, bite force, chewing 

efficiency and oral health, but some patients may consider their removability 

disadvantageous
4
. Hybrids provide functional and psychological advantages since they 

are fixed for the patients
93

. These implant prostheses are more similar to natural dentition 

in terms of functionality
43

. Hybrid dentures are minimally intrusive and are more stable 

than dentures. Also, with a fixed detachable in the maxilla, the prosthesis is horse-shoe 

shaped, allowing a more natural feel for the patient. They provide the advantages of both 

fixed and removable prostheses.  

Hybrids are usually the treatment of choice when the patient presents with severe 

ridge atrophy, which would allow for sufficient interarch space
94

. Treatment planning 

may involve the use of four to six implants in the edentulous parasymphyseal mandible 

and six implants in the maxilla. Interfixture distance should allow for adequate space for 

hygiene and also an appropriate anterior-posterior dimension to accommodate 
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mechanical stresses. Once implants are healed, they are connected to abutments which 

can be screwed into a reinforcing framework. If there is not an acceptable amount of 

interarch space for the prosthesis, modification of the prosthesis framework is necessary. 

Otherwise, hygiene, esthetics, speech, and strength of the prosthesis can be affected
94

. 

In a prospective study regarding fixed detachables, by Attard and Zarb
68

, the 

overall prosthetic plan and implant outcome success rates at 20 years were 84% and 87%, 

respectively. A systematic review of fixed implant prostheses’ survival rates at 5 years 

and 10 years were 94.3% and 88.9%, respectively
2
. Mean marginal bone loss around the 

implants after the first year was minimal at .05mm per year. Attard and Zarb
68

 found poor 

oral hygiene, smoking history, and implant position were predictors of marginal bone 

loss. In terms of prosthetic maintenance, it was ongoing, but the longevity of the fixed 

prosthesis was 8 years at the least. This confirms the long-term treatment outcome 

success of patients treated with fixed implant prostheses
68

. Nevertheless, mucositis, 

periimplantitis, and fracture may occur
95

. Some common complications involved with the 

metal-acrylic hybrid include fracture of the acrylic veneer, wear or debonding of the resin 

denture teeth, screw or abutment loosening, and fracture. Zirconia-based materials also 

exist for fabrication of the fixed detachable, and while these materials have attempted to 

solve some of the problems associated with the metal-acrylic hybrid, chipped teeth have 

presented as one of the common complications
79

.  No matter what the material of choice, 

technical complications do occur with fixed implant prostheses. 

In a prospective study by Limmer et al.
79

, implant fixed prostheses experienced 

more technical than biological problems over the course of one year. Technical 

complications are defined as damage to the integrity of the prostheses’ meso- and 

suprastructures. Complications rates are estimated to be at 24.6%, and the cumulative 

rates of complication-free prostheses at 5 and 10 years are 29.3% and 8.6%, 

respectively
96

. In a systematic review, veneer fractures, abutment or screw fractures, and 

screw loosening were the most common complications involved with fixed implant 

prostheses. Veneer fractures represent the most common complication at 5 and 10 year 

rates of 10.3% and 19.6%, respectively. The second most common complication was 

screw loosening at 8.2% and 15.7% for 5 and 10 years, respectively. Lastly, abutment or 
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screw fractures occurred at rates of 2.1% and 4.1% for 5 and 10 years, respectively. 

Framework fractures and implant fractures rarely occurred in any of the current 

publications
2
.  Similar results have been found in other systematic reviews with veneer 

fracture being the most common technical complication but occurring at higher rates of 

33.3% at 5 years and 66.6% at 10 years
96

.  

As mentioned above, the anterior-posterior (A-P) spread, can affect abutment or 

prosthesis fractures. The spread varies in each patient due to arch form, mental foramen 

position, and accuracy of implant placement
79

. A ratio of 1.5 to 1 is recommended as the 

target value for distal extension cantilevers, and an increased ratio of cantilever length to 

A-P spread could cause unfavorable mechanical forces and lead to prostheses 

complications or failures
79,97

.  Complications of the fixed implant hybrid prostheses do 

occur continuously over time as a result of fatigue and stress. While these complications 

may not lead to complete failure of the prostheses, they do require a significant amount of 

repair, maintenance, time, and cost to both the clinician and patient. Therefore, these 

complications need to be considered when treatment planning, and the patient must be 

made aware of common complications possibly occurring.  
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Oral Health-Related Quality of Life                                                                                                             

Quality of life is defined as a multidimensional construct denoting “a wide range 

of capabilities, limitations, symptoms, and psychosocial characteristics that describe an 

individual’s ability to function and derive satisfaction from a variety of roles”
15,98

. 

Anything detracting from a person’s capabilities or limitations can negatively affect 

quality of life. The term “oral health-related quality of life (OHRQoL)” was introduced 

by Gift and Redford in 1992 to focus on the functional, social, and psychological impacts 

of oral disease
34,52

.  Poor oral health can affect quality of life in many different aspects, 

such as chewing, swallowing, self-esteem, self-expression, communication, and esthetics. 

Furthermore, individuals experiencing oral symptoms are less likely to enjoy a high 

quality of life.  An example is eating. Eating is not only social, but it is emotionally and 

physiologically necessary for the person
15,99

. It has been found that chewing ability is 

correlated with mandibular dysfunction and parafunction. Similarly, reduced ability is 

associated with lower levels of general health
100,101

.  Also, poor esthetics of the orofacial 

area causes more negative responses than poor esthetics of any other part of the body
15

. If 

a person is unhappy with the esthetics of the face, social and interpersonal relationships 

can suffer
15,102

.  

Studies have indicated that oral health-related quality of life is reduced by total 

tooth loss and other pathological conditions reflecting discomfort
16

.  Similarly, loss of 

teeth leads to impairment, disability, and handicap
20

. Prosthodontists attempt to alleviate 

these reduced abilities through fabrication of prostheses to replace missing teeth. Stober 

et al.
103

 found a significant association between general satisfaction and OHRQoL for 

patients receiving conventional complete dentures.  Yet, problems can still exist. For 

example, dentures that are unsatisfactory limit the patients’ ability to eat satisfactorily, 

speak clearly, and laugh freely
15,104

. While dentures can significantly improve a patient’s 

quality of life, they can also hinder it if there is lack of retention, stability, or support. 

However, there are a group of patients who still remain dissatisfied with their dentures 

even with reported clinical perfection of the prostheses
105-108

.   
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In a study evaluating the level of association between edentulous patients’ ratings 

of denture satisfaction and OHRQoL, it was found that no matter the socio-demographic 

factors, an improvement in oral condition and chewing ability will be associated with 

improvement in OHRQoL. In the same study, chewing ability and oral condition were 

found to be the best determinants of OHRQoL
34

. Similar results of using chewing ability 

as the main determinant of denture satisfaction best associated with oral health-related 

quality of life have been found in other studies
20,34,36,43

. Lastly, patient assessed measures 

of chewing are more positive than objective measures
109

. Therefore, lack of clinical 

perfection may not always translate to the patient in the same manner. Success could be a 

factor of patient subjectivity rather than clinical objectivity.  

The effectiveness of implant prostheses depends on recovering oral function, 

esthetics, and social life. This is influenced by tissues, prostheses design, connection 

system, and the patient’s subjectivity
110,111

. Regarding implant prostheses, the main 

factors influencing patient satisfaction are status of the prosthesis, type of retention 

system, complaints about the mouth, existence of oral pain, and chewing difficulties
43

. In 

a study regarding wearers of cement-retained implant-supported restorations, the total 

score of QoLIP-10 was significantly lower in those who complained about their mouths. 

Therefore, it was found that having complaints about the mouth is a direct predictor of 

patient satisfaction
43,61

. However, most patients do not complain about their mouths 

(77.9%) and do not perceive the need for dental treatment (86.3%)
36

. Regardless, patients 

who perceive the need for treatment have lower scores on the QoLIP-10 

questionnaires
43,58,59

.  
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Prosthesis survival is defined as the prosthesis being present and functional at the 

time of assessment. Complications are defined as any event that requires additional 

treatment, and complications can be either biologic or technical
79

. For patients 

experiencing complications with single tooth restorations, a difference in OHRQoL was 

evident with an experience of a complication, the magnitude of the complication, and the 

frequency. Those with major complications tend to have a significantly higher OHIP, 

meaning lower quality of life, than those who experience minor complications
10

. 

Likewise, multiple complications are associated with a significantly lower quality of life, 

or a higher OHIP score
10

. It can be concluded that complications do significantly affect 

quality of life. Also, women tend to score higher on the OHIP scale, indicating they 

experience lower quality of life
61

. The profile of subjects reporting the highest 

psychological discomfort was a single woman having basic or special education in a 

study assessing quality of life in cement-retained implant prostheses
61

. In many studies, it 

has been found that single patients tend to express poorer overall satisfaction than those 

who are married
36,61,111

. In conclusion, the single female experiencing multiple 

complications experiences the lowest quality of life, according to these studies. 

Implants offer the greatest benefit in patients with an anterior missing tooth with a 

statistically significant difference in QoL following treatment with an implant-supported 

crown
63

. A case-control study was performed with subjects who had received either 

implant-supported crowns (ISC) or cantilevered resin-bonded bridges (cRBB) with at 

least 5 years of service. The results of the study showed patients who received either an 

ISC or cRBB have similar OHRQoL as assessed by OHIP. The study also examined any 

complications and their effect on OHRQoL. Differences in OHRQoL were evident with 

respect to experience of complications. Both the magnitude of complications and 

frequency of complications showed statistical significance. The magnitude of difference 

and the absolute difference in summary scores was greater among the ISC group than the 

cRBB group. This may be due to higher expectation from implant treatment than from 

conventional prostheses
10

. As shown in other studies, patients’ expectation is associated 

with actual patient reported outcomes of treatment
10,41,42

.  

Since complete denture qualities have a serious impact on denture satisfaction and 
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quality of life, it is assumed that edentulous patients with good quality complete dentures 

would be satisfied with these dentures and have limited eating difficulties
16

. However, as 

stated above, there are maladaptive responses to complete dentures regardless of clinical 

perfection. These include patients who can adapt physically but not emotionally, patients 

who cannot adapt physically nor emotionally, and patients who cannot and do not wear 

dentures and who isolate themselves from society
20,112,113

. Implants have helped to 

alleviate some of these issues. Evidence has mostly been found for implant-retained 

overdentures in the mandible
9,10

.   Several randomized controlled trials have been carried 

out to assess the impact of mandibular 2-implant overdentures and conventional dentures. 

Reports from these studies indicate that patients who received mandibular 2-implant 

overdentures were significantly more satisfied and reported significant improvements in 

their oral health-related quality of life than those who received conventional 

dentures
30,114

. In a study by Awad et al.
114

, at 6 months post-treatment, patients with 2-

implant mandibular overdentures were significantly more satisfied with their ability to 

chew, stability in the denture, ability to speak, and overall satisfaction compared to those 

with conventional dentures. Implant-retained overdentures also have very satisfactory 

success rates
92,115-118

.  

Overdentures and hybrids differ in their shapes, construction, principles, and 

biomechanics, which require some specific indicators of quality of life
43

. However, in a 

study by Zani et al. 
30

, they have been grouped together in questionnaires because no 

statistic difference has been found between the two concerning acrylic teeth, bars, or 

occlusion. In a study by Preciado et al.
43

, the QoLIP-10 total was significantly lower in 

participants who were required to replace their prosthesis and who had Locators as 

attachments. It has been found that bars provide higher comfort, greater stability, and 

better chewing efficiency than Locator attachments do
43

. For the majority, most patients 

are satisfied with esthetics (87.3%), chewing (84%), and prosthesis (81.3%) in a study 

evaluating the quality of life for patients with implant-retained overdentures and hybrid 

prostheses
43

. In the overdenture group, 33.3% reported one or more complaints, and 60% 

reported one or more complaints in the fixed group
30

. As stated above, complaints are 

associated with lower quality of life. Therefore, those with hybrids experience greater 
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quality of life. In a study comparing fixed implant-supported prostheses, removable 

implant-retained prostheses, and complete dentures, 95.9% of fixed prostheses wearers 

and 97% of overdenture wearers were satisfied with chewing function
57

.  

In terms of general satisfaction, only 36% of overdenture wearers and 46% of 

hybrid prostheses wearers were satisfied in a study by Martin-Ares et al.
119

. All studies 

have shown hybrid prostheses as offering the greatest quality of life because they offer 

better stability and facility for eating hard food
43

. Moreover, satisfaction has increased 

when patients with well-made dentures switch to hybrid prostheses
79

. Fixed detachables 

have increased satisfaction, more comfort, and patients can masticate food more 

efficiently
94

. However, hybrid prostheses wearers have reported the lowest quality of life 

in the dental facial esthetics category and performance domains. The lowest scores 

recorded in this study included the questions regarding prostheses appearance, the realism 

of the prosthesis, and satisfaction with the smile, speaking difficulties, and oral hygiene 

difficulties
36

. According to the QoLIP-10 questionnaire responses in this study, by 

Preciado et al.
36

, hybrid prostheses negatively affected OHRQoL, in terms of the 

patients’ self-perceived esthetics and functionality. 

In a study by Zani et al.
30

, there was no statistically significant difference between 

patients who did not report complaints and those who reported one or more complaints on 

the OHIP scale in terms of the technical condition of the overdenture or hybrid 

prostheses. The technical conditions considered in this study were adaptation of base, 

occlusion, retention, and stability
30

. However, potential problems such as plaque 

accumulation, mucositis, peri-implantitis or fracture of the acrylic may affect the 

OHRQoL
95

.  Moreover, esthetic deficiencies or biomechanical failures may impair 

patient satisfaction
120

. In a study by Yunus et al.
121

 regarding patients receiving either 

implant fixed partial prostheses or overdentures, it was found that both groups improved 

their QoL following treatment, with fixed patients received the greatest benefit in QoL. 

Further analysis revealed after 3 months, posttreatment improvements in QoL were 

dependent on the pretreatment QoL. Improvements after 1 year were dependent on both 

the pretreatment QoL and the treatment provided. Therefore, it can be concluded that the 

patient’s situation prior to treatment is important in determining clinical success
121

. These 
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studies have proven that patient reported outcomes significantly affect clinical treatment 

success, and complications can negatively affect patients’ quality of life. 

While there is much evidence regarding the survival and complication rates of 

implant-supported crowns, there is limited evidence regarding the effect of rehabilitating 

bounded single tooth spaces
120

. Moreover, there is a substantial amount of evidence 

demonstrating the impact of mandibular implant overdentures
43

, but these studies have 

not assessed if satisfaction with the prosthesis can be affected by complications. Lastly, 

fixed detachables have been studied using the QoLIP-10 questionnaire
36

, and patients’ 

quality of life has been affected post-treatment. However, these studies failed to mention 

if these patients had undergone complications with their prostheses, resulting in perceived 

decreased quality of life. The current study aims to address these concerns and explore 

the differences in quality of life among those who experience complications and those 

who do not. 
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Chapter III: 

MATERIALS AND METHODS 

Sample 

 The main sample was composed of 467 patients whose names and addresses were 

retrieved from electronic health records (axiUm® Dental Software, Coquitlam, BC, 

Canada) at West Virginia University School of Dentistry in the dental student or specialty 

resident clinics using specific dental treatment codes, including implant overdentures 

(D6110, D6111), hybrids (D6114, D6115), and implant-supported crowns (D6058, 

D6059, D6060, D6061, D6062, D6063, D6064, D6094, D6064, D6066, D6067). All 

patients, aged 18 or older, who underwent treatment from January 1, 2010 to December 

31, 2014 with these specific codes were mailed a survey containing the QoLIP-10 

questionnaire. A stamped return envelope was provided. All responses were anonymous, 

and complications were self-reported.  

 This study was approved by the Institutional Review Board of West Virginia 

University for review of these subjects (IRB #1505698140).  All participants were given 

the option of not responding to the survey or skipping questions that they do not wish to 

answer. By answering the questions and mailing the survey back to the school, the 

patients were giving consent to be part of the research project. All information was kept 

confidential and no information provided could lead back to the subject’s identity as a 

participant, and no inducement was provided for a response. 

Clinical Parameters 

 Subjects treated with implant-retained overdentures or hybrid prostheses were 

asked to answer the same questionnaire, while implant-supported crown wearers filled 

out a separate questionnaire. Complications were self-reported for each questionnaire and 

treatment. Implant-retained overdenture and fixed detachable wearers were provided with 

pictures for clarification and yes/no questions for complications (Fig. 1a).  
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Figure 1a. Illustrations and self-reported complications questions for implant-retained 

overdenture and fixed detachable wearers. 

Implant crown prosthesis wearers were also provided with pictures for clarification and 

yes/no questions regarding any complications experienced (Fig. 1b). 

                     

Figure 1b. Illustrations and self-reported complications questions for implant crown 

prosthesis wearers. 

 If the participant circled at least one “YES,” the patient was grouped in the 

“Complications” category. No complication is considered a success, a minor 

complication is considered survived but not success, and a major complication is 

considered a failure
10

. A major complication would be if the prosthesis needed to be 

replaced in the past 5 years.  
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 Subjects’ particulars including gender, age, marital status, and education level 

were recorded (Fig. 2).  

   Figure 2. Demographic questions from survey. 

 

Oral Health-Related Quality of Life 

Oral health-related quality of life was assessed using the Quality of Life with 

Implant- Prostheses (QoLIP-10). This questionnaire has been validated for implant-

retained overdenture and hybrid prostheses wearers and also for implant crown prosthesis 

wearers previously
36,43,61

.  Subjects filled out the QoLIP-10 with implant-retained 

overdenture and hybrid prostheses being in one group and implant crown prostheses 

being in another. The questions for all prostheses, however, were all the same (Fig. 3). 

They were separated for data analysis purposes. QoLIP-10 assesses the patients’ 

biopsychosocial dimension, containing Items 1-5 (oral pain, chewing difficulty, 

worry/concern, communication/social relations, and activities of daily living, 

respectively). The second factor, called dental-facial aesthetics dimension, comprises 

Items 6-8 (satisfaction with the prosthesis’s appearance, satisfaction with the realism of 

the prosthesis, and satisfaction with the smile, respectively). The third factor, designated 

as performance dimension, includes Items 9 and 10 (speaking difficulty or restrictions 
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and oral hygiene difficulty, respectively).   

Figure 3. QoLIP-10 questionnaire. 

 The responses of the QoLIP-10 are intuitive and expressed on a Likert-type scale 

with proportional codes for the degrees of impact. Items valued at <0 have a negative 

effect, while values evaluated as +1 or +2 represent the positive side of each item. The 

total or summary score was the sum of different item scores, so that negative and positive 

values contributed to the total net score. The higher the summary score is, the higher the 

satisfaction of the patient is
61

.  

 One investigator gathered all surveys and collected data for any responses 
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returned within a 3-month time period. To ensure the clinical staff had no access the 

patients’ responses, the completed forms were placed in sealed envelopes.  

Statistical Analysis 

 The data consists of recorded responses ranging from -2 to +2 for each survey 

question, with total scores ranging from -20 to +20. The additive method (-ADD)
122 

was 

used for the QoLIP-10 analysis by adding the item codes at the appropriate frequency. 

Average scores were computed for complications and no complications, and averages 

were also computed for crown satisfaction scores and fixed detachable or removable 

overdenture scores. The data was broken down even further to evaluate any differences in 

the averages of specific survey questions. Averages were computed for each survey 

question under each category. The averages were used for comparison between and 

within test variables and can be interpreted as the higher the average, the greater the 

quality of life.    The sociodemographic data were also evaluated for significance. 

Sociodemographic data were divided as follows: Gender (Male and Female), Marital 

Status (Single, Married, Divorced, and Widowed), Highest level of Education (High 

school and Some College), and Age (<56 years and >56 years).  

 The averages were compared using a one-way ANOVA to compare the effect of 

complications or sociodemographic data on patients’ satisfaction.  The variables showing 

significance were further evaluated using a post-hoc Tukey-Kramer Honestly Significant 

Difference (Tukey-Kramer HSD) to assess differences between pairs of means.  The 

statistic software used to evaluate the data was JMP Pro Version 12 (Cary, NC).  
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Chapter IV 

RESULTS 

 A total of 467 surveys were sent out, and a response of 176 surveys was returned, 

which constituted 38%. All of the data were collected and processed as explained below, 

according to statistical methods used in related research. Of the 176 responses, 141 were 

from patients with implant supported crowns, and 35 were from the fixed-removable 

group. 51 complications were reported for the implant supported crown group and 27 in 

the implant supported overdenture or hybrid group. The frequencies of each 

complication, sometimes more than one in each patient, can be seen in Tables 1a and 1b, 

with the most common complications being loose crowns and the prostheses need to be 

repaired, respectively.  

Table 1a.  Frequencies of complications with implant-supported crowns. 

(N=51) 

Variables Number 

The crown has come loose 24 

The crown has been chipped 14 

The crown has been replaced in the 

last 5 years 

7 

The crown has needed to be 

adjusted more than once 

6 

 

 

Table 1b.  Frequencies of complications with implant-retained 

overdentures or hybrid prostheses.  

(N=27) 

Variables Number 

The abutment has come loose 7 

The insert has needed to be replaced 

more than once a year 

2 

The prosthesis has been replaced in 

the last 5 years 

6 

The prosthesis has needed to be 

repaired 

9 

A screw has come loose 3 
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Averaged QoL scores can be seen in Figure 4 as a function of the presence or 

absence of complications. Statistically significant differences of scores were seen 

between those who experienced complications and those who did not. Averaged scores 

can be seen in Figure 5 as a function of the type of prostheses. When evaluating the 

averaged scores between prostheses type, no significant difference was found (Table 2).  

 

 

Figure 4.  One way Analysis of Averaged Score by the Presence or Absence of 

Complications (JMP/Pro Ver12, SAS Inst. Inc., Cary, NC). 
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Figure 5. One-way Analysis of Averaged Score by the type of Prosthesis (JMP/Pro 

Ver12, SAS Inst. Inc., Cary, NC).  

 

 

 

Table 2.  One-way ANOVA of averaged scores between type of prosthesis.  

Variables Number Mean DF F Ratio Prob > F 

Complication 78 11.96 1 6.48 0.0118
a
 

No Complication 98 15.23    
      

Implant-supported 

crown 

141 14.70 1 1.88 0.1725 

Hybrid/Removable 35 12.69    
a
 Represents significant differences at the P <0.05 interval (JMP/Pro  

Ver12, SAS Inst. Inc., Cary, NC). 

 

To define significance in regards to presence or absence of complication, a 

breakdown of the survey questions was evaluated. Averaged scores for each question 

were computed in the categories as follows: Crowns with complications, Crowns with no 

complications, Hybrid/Removable with complications, Hybrid/Removable without 

Prosthesis 

Implant-supported crown Hybrid/Removable 
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complications (Figure 6). Factor analysis of the QoLIP-10 index for implant prostheses 

wearers is outlined in Table 3.  

Table 3.  Factor analysis of the QoLIP-10 index for implant prostheses wearers. (N=176)  

Items' mean scores 
Crowns with no 

Complication  

Crowns with 

Complication 

Hybrid/Removable with no 

Complication 

Hybrid/Removable with 

Complication 

Oral Pain 1.58 1.21 1.78 1.24 

Chewing Difficulty 1.67 1.41 1.72 1.18 

Worry/ concern 1.47 0.94 1.56 .35a 

Communication/social 

relations 
1.62 1.06 1.83 1.06 

Activities of daily living 1.71 1.29 1.78 1.12 

Satisfied with appearance 1.72 1.59 1.78 1.47 

Satisfied with realism 1.69 1.44 1.83 1.41 

Satisfied with smile 1.61 1.5 1.78 1.29 

Speaking difficulty 1.7 1.26 1.67 0.76 

Oral hygiene difficulty 1.30a 1.03 1.72 0.76 

    a
 Represents significant differences at the P <0.05 interval (JMP/Pro Ver12, SAS Inst. 

Inc., Cary, NC). 
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Figure 6.  Averaged satisfaction scores by question (JMP/Pro Ver12, SAS Inst. Inc., 

Cary, NC). 

 

Significant differences among averaged question scores were found for implant-

supported crowns without complications and for hybrid or implant-retained overdenture 

prostheses wearers with complications (Table 4). 

 

Table 4.  One-way ANOVA among averaged question scores.  

Source Number F Ratio Prob > F 

Crowns with no Complication  90 3.97 0.0001
a
 

Crowns with Complication 51 1.17 .31 

Hybrid/Removable with no 

Complication 

8 .44 .91 

Hybrid/Removable with 

Complication 

27 2.04 .038
a
 

a
 Represents significant differences at the P <0.05 interval (JMP/Pro  

Ver12, SAS Inst. Inc., Cary, NC). 

 

To define the significance among the different questions for implant-supported 

crowns with no complications (Table 5) and implant-retained overdenture and hybrid 

prostheses wearers with complications (Table 6), a Tukey-Kramer HSD was completed. 

A one-way ANOVA analysis confirmed patients are significantly less satisfied due to 

oral hygiene difficulty with implant-supported crown prostheses with no complications.  

Crown complication 

Crown no complication 

H/R complication 

H/R no complication 
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Also, patients are significantly less satisfied due to worry or concern regarding problems 

with their implant-retained overdenture and hybrid prostheses. The remaining questions, 

however, did not show any significant differences.  

 

 Table 5. Tukey-Kramer HSD defining significance among  

questions for implant-retained crowns with no complications. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (JMP/Pro Ver12, SAS Inst. Inc., Cary, NC). 

 

Table 6.  Tukey-Kramer HSD defining significance  

among questions for implant-retained overdenture and hybrid prostheses 

wearers with complications. 

   

 

 

 

 

 

 

 

 

 

 

 

(JMP/Pro Ver12, SAS Inst. Inc., Cary, NC). 
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The sociodemographic factors were evaluated using a one-way ANOVA test 

(Table 7). Significant differences were found among males’ and females’ quality of life 

averaged scores, and widowed persons’ averaged scores among marital status reports. No 

significant differences were found with averaged scores comparing age or education. 

Table 7.  One-way ANOVA evaluating means of scores and statistical significance by 

sociodemographic factors.  

Sociodemographic 

factors 

 Number QoL 

score 

F ratio Prob > F 

Gender Males 82 15.98  

8.66 

 

0.0037
a
 Females 89 12.52 

      

 

 

Marital Status 

Divorced 15 18.93  

 

4.49 

 

 

0.0047
a
 

Married 128 14.28 

Single 7 15.58 

Widowed 21 9.67 
      

Highest Education High School 38 12.95  

1.20 

 

0.3024 Some college 126 14.35 
      

Age  <56 years old 21 14.05  

0.01 

 

0.9368 >56 years old 150 14.19 
a
 Represents significant differences at the P <0.05 interval (JMP/Pro  

Ver12, SAS Inst. Inc., Cary, NC). 

Table 8 illustrates the trend towards widowed persons having significantly lower 

scores compared specifically with divorced persons. Females were further evaluated by 

separating and comparing the categories of those experiencing complications and those 

not experiencing complications with their implant prostheses. When doing so, there was 

no significant difference found among scores of those with or without complications 

(Table 9). 
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Table 8.  Tukey-Kramer HSD defining significance  

among averaged scores based on marital status. 

   

 

 

 

 
 

 

(JMP/Pro Ver12, SAS Inst. Inc., Cary, NC). 

 

Table 9.  One-way ANOVA evaluating females with and without complications.  

Source Number F Ratio Prob > F 

Females with no 

Complication  

62  

3.28 

0.0734 

Females with Complication 27 
a
 Represents significant differences at the P <0.05 interval (JMP/Pro  

Ver12, SAS Inst. Inc., Cary, NC). 

 

 

 

 

 

 

 

 

 

  



 

38 

Chapter V  

DISCUSSION  

The present study investigated the differences in implant patient satisfaction 

among those experiencing complications and those who have not. Based on the results, 

the null hypothesis that presence of complications will not have an effect on oral health-

related quality of life was rejected. Similarly, the null hypothesis that the quality of life of 

implant prostheses wearers does not depend on socio-demographic factors was rejected 

for certain factors including gender and marital status. It was accepted with regards to age 

and education socio-demographic factors. Patients experiencing complications were in 

general less satisfied compared to patients who did not experience complications with 

their implant prostheses. However, when evaluating the average scores between 

prostheses type, no significant difference was found. 

A total of 51 of 141(36.2%) patients with implant-supported crowns experienced 

complications, which is a higher percentage when comparing to other studies.  Of the 

possible complications of loose crown, chipped crown, replaced crown, and need for a 

crown adjustment, the most common complication was loose crowns (47%), followed by 

chipped crowns (27.5%).  A loose crown could include screw loosening or loss of 

retention of the implant-supported crown. Therefore, these findings are in agreement with 

many other studies indicating screw loosening and loss of retention as the most common 

complications with implant-supported crowns
11,70-76

.  Similarly, chipped crowns or 

veneer fracture have been reported as the second most common complication
11,62

. It has 

been suggested that veneer fracturing could be more common in screw-retained implant 

crowns due to the resistance of veneering material around screw access holes
36

. This is 

something worth considering when evaluating occlusion and location of the screw access 

hole. In these situations, a cemented restoration could be indicated. In a study by Brägger 

et al.
11

, it was found that screw loosening did not increase the risk of prosthesis failure. 

However, porcelain or veneer fracture was more likely to result in prosthesis failure
11

. 

Therefore, even though veneer fracture is not the most common complication, it is the 



 

39 

most deleterious complication that can occur.  

Interestingly, while there were no significant differences among the average 

scores for each survey question for patients with complications, there was a significant 

difference for implant-supported crown patients with no complications. Patients were 

significantly less satisfied due to oral hygiene difficulties when experiencing no technical 

complications with the implant-supported crown prosthesis. This suggests that although 

the patient does not experience technical complications, a decrease in quality of life can 

be experienced due to oral hygiene troubles, including food impaction and difficulty 

cleaning and flossing around the implant prosthesis. However, there were no particular 

factors in patients experiencing complications that caused a statistically significant 

decrease in quality of life for the patient. It is important for practitioners to realize that 

time should be taken for patients with implant-supported crowns and proper maintenance 

advice should be suggested as well. As shown here, this could help improve the patient’s 

quality of life.  

It has been shown in other studies that cantilever fixed partial dentures have 

similar survival rates after 5 years compared to implant-supported crowns
62

. In a study by 

Lam et al.
10

, cantilever fixed partial dentures had a higher success rate, especially with 

success of supporting structures, and there were fewer biological complications compared 

to implant-supported crowns.  Similarly, Goodacre and associates reported a greater 

number of clinical complications associated with implant-supported crowns compared to 

tooth-supported crowns
123,124

. Therefore, if the practitioner wishes to avoid these 

complications and possible increased chair time, a cantilever fixed partial denture is an 

option and will offer a similar prosthetic life span. 

A total of 27 out of 35 (77%) patients with hybrid prostheses and implant 

overdentures experienced complications with their prostheses, which is also a higher 

percentage of complications, compared to other studies. There were no differences 

between implant-supported crowns and the hybrid/overdenture wearers with regard to 

patient satisfaction scores. There was a tendency for patients with overdentures and fixed 

implant prostheses to report lower satisfaction scores than those with implant-supported 
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crowns. This could be due to the patient possessing higher expectations of more complex 

treatment with implants. The higher complication rate reported for these patients could be 

due to the way in which this study was carried out. Since the complications were self-

reported, there is a chance that those who experienced complications were more inclined 

to respond to the survey compared to those who did not experience complications. This 

could have created skewed results. Of the possible self-reported complications of loose 

abutment, retentive insert needing to be replaced more than once a year, a need for the 

prosthesis to be replaced in the last 5 years, the prosthesis needing to be repaired, and 

screw loosening, the most common complication was the prosthesis needing to be 

repaired. The second most common complication was an abutment loosening. This is not 

in agreement with previous studies, which found loss of retention as the most frequent 

complication
65

. In the current study, the complication of loss of retention would be 

equivalent to replacing the insert more than once a year. However, in terms of fixed 

detachables, previous studies are in agreement with the present study with veneer 

fracturing being the most common complication
96

. With the prosthesis needing to be 

repaired being reported as the most common complication in the present study, veneer 

fracturing could be considered under this category.  

There were significant differences among average question scores for hybrid and 

overdenture prostheses wearers with complications in the category of worry/concern 

regarding problems with the prosthesis. The remaining questions did not show any 

significant differences. This is noteworthy because patients generally were unsatisfied 

and experienced lower quality of life since they were worried and concerned about the 

complication they had experienced. A previous study found that fixed detachable wearers 

reported better subjective health status compared to overdenture and conventional denture 

wearers
57

. It could be surmised that since these particular patients consider themselves in 

better general health, the same is expected of their oral health. This expectation could 

lead to worry and concern when complications occur. Also, patients who did not 

experience complications were not particularly worried about their prosthesis. This 

means if patients experience a complication, their quality of life is affected because of 

substantial worry and concern that the prosthesis may fail or another complication may 
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be encountered in the future.  

Evaluation of socio-demographic factors revealed females and widowed persons 

reporting lower quality of life than males and divorced, married, or single persons. 

However, age and education did not show any strong correlation with patients reporting 

less satisfaction. Yet, there was a trend towards patients having higher education and 

reporting increased satisfaction with their prostheses. Females did not show any 

difference in satisfaction when comparing those who experienced complications and 

those who did not. Therefore, in general, females reported lower satisfaction even if they 

did not experience any complications at all. This finding is not in agreement with another 

study reporting women having significantly higher OHIP scores, or lower satisfaction 

scores, compared with men among those experiencing complications
10

. However, it has 

been found in other studies that women, in general, are less satisfied than men with their 

prostheses
43,110

.  While some studies found marital status did not affect patient 

satisfaction
36

, others found the opposite
43

. A study by Preciado et al.
43

 found those who 

were married were less satisfied with their overdentures and hybrids, and other studies 

found single persons documenting the lowest satisfaction rates with implant 

prostheses
36,111

. These studies are all in disagreement with findings from the current 

study, which indicated a significantly lower satisfaction rate in widowed persons. This 

finding is consistent with a study correlating loneliness regarding marital status and 

quality of life, in which widowed persons reported feeling lonelier and having lower 

quality of life due to loss of a spouse. Those who lived with a partner were better able to 

adapt to poorer medical conditions than those who lost a partner
125

.    

In terms of education, there was a trend in the present study toward patients with 

higher education reporting higher levels of satisfaction with their prostheses. This was 

supported by another study which found patients with a university education 

demonstrated significantly higher levels of satisfaction than did subjects with little or no 

education. This finding is also in agreement with public health research reporting a 

correlation between lower socioeconomic status and poor health
36

. Patients with higher 

education may understand more about function of prosthesis, implants, and their 

limitations, proper home care, and maintenance recalls. Age was also not a modulating 
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factor of well-being in the present study, which agrees with other studies evaluating 

complete dentures and also implant prostheses
36,111

.  This could perhaps be due to the 

geriatric population expectation that health declines with age
15

. However, in another 

study comparing conventional dentures, implant-supported overdentures, and implant-

supported fixed prostheses, patient age and expectations were equally important for 

treatment success. In their study, older patients wanted less invasive and less costly 

treatment, which is an important consideration when initiating the patient’s treatment 

plan
119

.   

An advantage of the current study design compared to previous studies of quality 

of life surveys is the comparison of satisfaction rates among implant prostheses wearers 

experiencing complications.  The utilization of self-reported complications on the survey 

allowed for an efficient method of administering and answering the surveys. Most studies 

have relied on patients coming to the dental office and the clinician reporting any clinical 

complications found in the mouth. The current method allowed for a more consistent data 

collection method and also surveyed a sample in a more concise and combined way than 

has been done before regarding implant prostheses. However, a downside to collecting 

data in this manner is the necessity to rely on patient memory to correctly identify the 

complication. 

Patients do have higher expectations now than ever-before in terms of dental 

health
114

. It is thought that perhaps patients who want implants may have chosen this 

treatment because they anticipated an impact from this treatment on other aspects of their 

lives as well
114

.  As seen in this study and in many others, complications can happen and 

are common. Complications can cause the patient to spend more time and money in the 

dental office, which has proven to result in patient dissatisfaction
10

. Other factors could 

also lead to patient dissatisfaction and poor perception of life quality. For example, 

subjects with high morale and self-image prove to be more accepting of dental 

treatment
126

. It is important to be able to recognize a dissatisfied patient and know how to 

deal with these patients and personalities. In a study by Quran et al.
105

, it was proven that 

patients with many complaints often have associated emotional problems and such 

patients are more difficult to satisfy with the treatment provided. Dissatisfied patients 
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also experience negative moods and feelings and are usually less intellectual, less stable, 

more meticulous, and more self-centered
105

.  Certain techniques have been recommended 

to handle patients who are dissatisfied. These include “Listen and Repeat,” 

“Acknowledge the difficulty and focus on the positive,” and “Set small, achievable goals 

and reward progress with praise and feedback
24

.” Practicing these techniques with 

patients can help keep the patient calm and also more understanding when complications 

do occur. Educating patients about expectation of the restorations and realistic discussion 

of limitations and complications that may occur during treatment planning and post-

treatment recalls are important for increasing patient satisfaction and decreasing anxiety 

and worries about complications.  

One disadvantage of this study was having the survey questions regarding 

overdentures and hybrid prostheses in the same questionnaire. In this manner, it was 

impossible to observe any differences in quality of life between overdenture-wearers and 

hybrid prostheses-wearers. Even though previous studies have proven these prostheses 

can be merged into one questionnaire due to no significant differences in patient 

reports
43

, it would have been interesting to evaluate patient satisfaction for the two very 

different prostheses. Similarly, another disadvantage of this study was failing to separate 

the self-reported complication questions for the overdenture and hybrid prostheses 

questionnaire. Results could have then assessed the frequency of complications for each 

prosthesis rather than the composite scores for both. These results could then have been 

more properly compared with previous studies reporting complications with these 

prostheses, individaully.  

Moreover, the small sample size, specifically for the overdenture and hybrid 

group, recruitment of participants from a single university dental clinic, and failure of 

some subjects to answer all questions on the survey could have caused deviations in the 

results. This could have also caused a potential issue with the prostheses’ 

representativeness. However, the minimum sample size was 35, and previous studies 

have involved fewer than 30 subjects in one prosthetic group
57

.  The findings can also be 

extrapolated to similar dental settings
57

. Also, since there was no time period mentioned 

for when complications occurred, there may have been some recall biases when patients 
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filled out the survey and were asked to recollect their experiences. Lastly, the patients’ 

responses and biases could have influenced the outcome, because the outcome was based 

on patients’ evaluations for treatment. These disadvantages are all applicable to other 

similar studies and can consequently be associated
57

.  

Edentulousness and partial edentulism lead to diminished chewing, nutritional 

imbalance, disability, handicap, and reduced quality of life
57

. Edentulism is common in 

the United States, and the number of edentulous and partially edentulous patients is ever-

increasing. The development of dental implants has helped many patients with comfort, 

esthetics, prosthesis stability and retention, verbal communication, and mastication. 

While much research has been focused on the success or failure of osseointegrated 

implants from a biological perspective, not many have addressed the prosthetic aspects or 

the perception of patient treatment success in terms of satisfaction
30

. As seen in this study 

and in others by many authors, success cannot be defined only by objective measures, 

because the practitioner’s definition of treatment success and that of the patient are often 

very dissimilar. Research has proven that patients consider other factors when 

determining treatment outcome success
57

. Therefore, practitioners should consider the 

attitudes of their patients when choosing treatment options for them. These aspects can 

influence the oral health-related quality of life as well as clinical outcomes, and 

understanding patient issues helps clinicians provide the best treatment that matches 

patients’ expectations
57,127,128

. When assessing rehabilitation treatments, the patients’ 

opinions of treatment must be considered as a variable of treatment success
129

.  

Many times, dental problems may fade to the background when other health 

problems exist in the elderly population
111

. Similarly, many older adults expect problems 

with dentures and oral pain and accept them without feeling a need for treatment
15,20

. 

Finances available for dental treatment can also deter some of the patients for seeking 

help with their dental problems. Ignoring symptoms can lead to more complications and 

even failures. Therefore, the question of “what does this problem stop you from doing?” 

should become an important component of the medical history
15

. Questionnaires have 

proven to be effective and helpful in recording the consequence and severity of oral 

problems on functional psychosocial well-being
16

. Also, patient-centered outcome 
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measurement techniques have been useful in facilitating a more appropriate patient-

centered solution
111,120

.  Patient ratings on satisfaction are justified because the 

questionnaires are sensitive enough to capture clinical significant differences. However, 

some practitioners have reported patients over estimating their degree of satisfaction with 

treatment, creating a ceiling effect
6,34

.   

Oral health-related quality of life characterizes an individual’s perception of oral 

health and can be used an indicator of advantages of prosthodontic rehabilitation 

strategies
120,130

. Oral health-related quality of life is directed towards the influence of a 

therapy on the patient’s health condition. Satisfaction is associated directly with that 

therapy
34

. Greater quality of life has been associated with more visits to the dentist and 

higher brushing frequencies. This indicates that practicing healthy habits and proper 

maintenance appointments can lead to treatment success
43

. Those who postpone 

treatment experience a greater negative social impact than those who have more regular 

care
15

. Moreover, frequent appointments may help with lowering complication rates with 

prostheses. Experiencing complications can cause physical, social, and mental issues with 

poorer oral health-related quality of life
32

. Those experiencing dissatisfaction may be 

doing so as a result of immediate or long-term expectations. Many patients believe 

implants will solve many of their prosthetic problems, and sometimes, this idea is a result 

of the dentist making assurances. It is important for the practitioner to educate the patient 

about implants, how complications can and may occur, and how to properly maintain 

them. The present study illustrates how complications can affect the patient’s quality of 

life, and perhaps educating the patient ahead of time will aid in softening the impact if 

and when complications do occur.  
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Chapter VI:  

SUMMARY 

Prosthetic rehabilitation of the dentition is not without technical complications, 

which lead to increased treatment time, cost, and a decrease in patient satisfaction. The 

use of questionnaires as a determinant for treatment success has proven to be useful for 

patient management and treatment planning. This study attempted to illustrate any 

differences in quality of life for patients experiencing complications with implant 

prostheses compared to those who have not. This study only provides data for hybrid 

prostheses, implant overdentures, and single implant crown prostheses. Findings include 

those experiencing technical complications with implant prostheses do have a lower 

quality of life than those who do not experience complications. Also, socio-demographic 

variables do affect quality of life, and the lowest quality of life has been reported by 

widowed females. The data does provide insight to practitioners for which factors affect 

patient satisfaction with certain implant prostheses and also how a patient’s quality of life 

is affected as a result of technical complications.    

 

CONCLUSIONS 

1) Those experiencing technical complications with implant prostheses report a 

lower quality of life compared to those who have not had complications. 

2) The most common complication with single implant crowns is loss of retention. 

The most common complication with hybrids and implant overdentures is the 

need for prosthesis repair.  

3) Patients report lower quality of life due to oral hygiene difficulties in single 

implant crowns without complications.  

4) Patients report lower quality of life due to worry or concern regarding 

complications with their hybrid or implant overdenture prostheses. 
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5) Widowed and female persons report lower quality of life compared to those who 

are divorced, married, or single and male.  
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