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Clinical outcomes of implant-retained mandibular overdentures 
using the bar and magnetic attachment systems: an up to 5-year 
retrospective study
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Background: Implant-retained mandibular overdentures (IODs) represent an effective and reliable 
treatment modality for edentulous patients. The present retrospective study compared the clinical outcomes 
of IODs using bar attachment (BA) system with those using magnetic attachment (MA) system after 
functioning for up to 5 years.
Methods: Human subjects treated with IODs between 01-01-2010 and 12-31-2014 were identified from 
patient records. Of the 54 subjects who met the inclusion criteria, 48 subjects including 26 treated with BA-
IODs and 22 with MA-IODs (96 mandibular implants) were recruited for the study. The implant units and 
prostheses were evaluated individually for peri-implant health. Prosthetic complications and maintenance 
during follow-up were recorded. The subjects responded to the visual analog scale (VAS) and the Oral 
Health Impact Profile questionnaires for evaluation of patient satisfaction and oral health-related quality of 
life (OHRQoL).
Results: The survival rates of the implants and prostheses were 96.9% and 95.8%, respectively, over a 
mean observation period of 48±11.3 (range, 13–64) months. Peri-implant probing depth (PPD) and plaque 
index (PI) were significantly better for the MA group compared with the BA group (P<0.05), while marginal 
bone loss (MBL) and sulcus bleeding index (SBI) showed no significant differences (P>0.05). Prosthetic 
complications and maintenance were attachment-dependent. Most recruited subjects were satisfied with 
their prostheses. There was no statistically significant difference regarding general patient satisfaction or 
OHRQoL between the two groups (P>0.05). Nevertheless, patients complained that the BA-IODs were 
significantly more difficult to clean than the MA-IODs (P<0.05).
Conclusions: IODs have an ideal medium-term outcome irrespective of the attachment design. It is 
recommended that oral hygiene instructions and regular clinical examination be given to subjects wearing 
IODs.
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Introduction

Population aging has resulted in an upsurge of the 
number and proportion of edentulous individuals. It has 
been estimated that over 20% of the elderly population 
suffers from edentulism (1). The retention and stability of 
complete dentures are two important factors in successful 
prosthodontic rehabilitation of the edentulous jaw (2). 
Continuous resorption of the alveolar ridge occurs after 
the loss of all teeth. This subsequently results in atrophy 
of the alveolar ridge, especially for the mandibular alveolar 
ridge. Although some edentulous patients can adapt to their 
complete dentures, many patients are dissatisfied with the 
retention and fit of their mandibular dentures because of 
the lack of adequate support (3). It has been reported that 
more than 50% of the complete denture wearing subjects 
complain of poor oral function, oral pain and discomfort (4). 
Different methods have been used to provide support for 
complete dentures, including use of soft liners, cushions and 
denture adhesives, with limited success (5).

Implant-retained mandibular overdentures (IODs) 
represent an effective and reliable therapy for the 
edentulous; IODs address the problems of insufficient 
stability and retention associated with mandibular complete 
dentures (6,7). Clinical studies investigating short-term and 
long term outcomes showed that IODs have higher survival 
rates, improved oral function, and better patient satisfaction 
and oral health-related quality of life (OHRQoL) compared 
with conventional complete dentures (8,9). Furthermore, 
IODs significantly improve objective chewing ability 
and maximum occlusal force and provide a stable centric 
occlusion for edentulous patients (10). Different IOD 
attachment systems such as bar and magnetic attachments 
(MAs) are commercially available (11). The bar attachment 
(BA) is the most commonly used retention design. It relies 
on mechanical embedment of the overdenture between bar 
retainers using clip attachments, but it has disadvantages 
such as oral hygiene problems (12,13). The MA is another 
useful design for reducing lateral displacement forces on 
the implants because the magnetic field does not resist 
horizontal forces (11). Evaluations of clinical outcome for 

IODs often involve objective examination of peri-implant 
health and subjective survey of subject satisfaction. Although 
clinical success with IODs has been reported using 
both attachment mechanisms, biological complications 
regarding peri-implant tissue health continue to be a major 
problem (14). These conditions are highly relevant for the 
success and longevity of prostheses. The subject’s overall 
satisfaction of treatment comfort and function is a crucial 
factor that accounts for treatment success. To date, several 
studies have independently compared peri-implant tissue 
conditions, prosthetic complications and maintenance, 
patient satisfaction and OHRQoL among different IOD 
attachment types (15-17). However, a comprehensive 
evaluation of all these issues is lacking. 

Accordingly, the objective of the present retrospective 
study was to investigate the peri implant tissue conditions, 
prosthetic complications and maintenance, patient 
satisfaction and OHRQoL in subjects treated with BA-IODs 
and MA-IODs after functioning for up to 5 years. The null 
hypothesis tested was that there is no difference between 
IOD attachment types with respective to peri-implant health 
and subject satisfaction. We present the following article in 
accordance with the STROBE reporting checklist (available 
at http://dx.doi.org/10.21037/atm-20-2531).

Methods

Study design

The present single-center, retrospective cohort study 
included 54 recruited subjects who were prescribed 
mandibular IODs by the Department of Prosthodontics, 
School of Stomatology, the Fourth Military Medical 
University, Xi’an, China between 01-01-2010 and 12-31-
2014 for treatment of mandibular edentulism. The inclusion 
criteria included no apparent jaw malocclusion (i.e., Class 
II or Class III jaw relation), no intraoral soft and hard tissue 
pathology, no uncontrolled or progressive periodontitis, 
and no uncontrolled systematic diseases such as infectious 
or metabolic diseases, cardiovascular disease, hypertension, 
diabetes and immunodeficiency. Additionally, subjects who 
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underwent oral or intravenous bisphosphonate therapy, 
anticoagulant therapy or reported a history of head/neck 
radiation that contraindicates implant treatment were also 
excluded. Although smoking was not an exclusion criterion, 
smokers were asked to refrain from smoking during 
the study period. All forms of opposing dentitions were 
accepted as long as they were in satisfactory conditions. 

The recruited subjects were explicitly informed of 
the intent and duration of the study. Six subjects were 
excluded from the study during the follow-up period for 
reasons not related to the study: one subject was deceased, 
two subjects refused to participate in the study because 
of their unwillingness to abide by the smoking cessation 
request, and three subjects could not be contacted because 
of phone number changes. Forty-eight subjects (21 
males and 27 females with a mean age of 64.7 years) were 
included in the study and invited for interview and clinical 
examination. The study was conducted in accordance with 
the Declaration of Helsinki (as revised in 2013). The study 
protocol was reviewed and approved by the Institutional 
Review Board of Stomatological Hospital of Fourth Military 
Medical University (approval number: IRB REV-2016036). 
Informed consent was received from all the patients. 

Surgical and prosthodontic procedures

Written informed consent was obtained from all patients. 
Radiographic evaluation in the form of cone-beam 
computed tomography (Sirona, Bensheim, Germany) was 
obtained for pre operative evaluation prior to treatment. 
Each subject was treated under local anesthesia, and two 
Straumann implants (Straumann, Freiburg, Germany) were 
installed in the canine region of the mandible following 
recommendations provided by the manufacturer. The 
implants were selected according to the available bone 
height and had a diameter of 3.3 or 4.1 mm and a length of 
up to 14 mm. An artificial bone substitute material (Bio-Oss, 
Geistlich, Switzerland) and collagen membrane (Bio-Gide, 
Geistlich) were used to assist implant placement in patients 
with insufficient bone volume.

A complete denture was fabricated at two weeks post-
surgery. The intaglio surface of the denture, around the 
healing abutment, was relieved for fitting the abutment 
head. Radiographic examination was performed after a 
healing period 3 to 6 months to confirm that implant 
placement had been successful. The selection of attachment 
type was made according to the patient’s demands and 
conditions of the jaw. Each patient received a two-implant 

retained mandibular IOD. Of those overdentures, 26 were 
BA-IODs, and 22 were MA-IODs. Each patient was given 
oral hygiene instructions after prosthodontic treatment.

Clinical examination

Information was obtained on oral hygiene habits for the 
implants and prostheses prior to clinical examination. 
Implant survival was defined as an implant loaded and in 
use without clinical symptoms such as pain, mobility or 
infection (18). The implant survival rate was defined as 
the number of successful implants/the total number of 
implants. The following clinical parameters were recorded: 
plaque index (PI), peri-implant probing depth (PPD), 
sulcus bleeding index (SBI), marginal bone loss (MBL) 
and mucosal hyperplasia (MH). The PI was scored at four 
sites around each implant, according to Silness and Löe: 
0= no plaque, 1= plaque on probing, 2= visible plaque, and 
3= abundant plaque. For each implant, one PI value was 
calculated based on the average of the four values (19). 
The PPD was measured at six sites for each implant, and 
the highest value for each implant was recorded. The SBI 
was scored at four surfaces around the implants: 0= no 
bleeding and 1= bleeding. For each implant, one SBI value 
was calculated based on the average of the four values. The 
MBL was recorded using standardized long-cone periapical 
radiographs. All the images were scanned and analyzed 
using an image analysis software (Digimizer, MedCalc 
software, Ostend, Belgium). Specifically, the implant length 
was used as reference, and the MBL was measured at the 
mesial and distal aspects of an implant from the implant 
shoulder to the first visible bone contact along the implant 
axis. The mesial and distal scores were averaged (20,21). 
MH around the implants and abutments was recorded as 
none, moderate or abundant (22). Prosthetic complications 
and maintenance during the follow-up were also recorded.

Subject satisfaction

Recruited subjects responded to the visual analog scale 
(VAS) and the Oral Health Impact Profile-14 questionnaire 
for evaluation of subject satisfaction and OHRQoL, 
respectively. The VAS questionnaire was used for rating a 
subject’s satisfaction with the IOD in the following eight 
areas: general satisfaction, retention, speech, esthetics, 
pain, chewing, comfort and ease of cleaning. Subjects were 
instructed to place a vertical line on the 100 mm scale to 
indicate their degree of satisfaction, with the left end [0] 
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indicating completely unsatisfied ,and the right end [100] 
indicating completely satisfied. 

The Oral Health Impact Profile-14 is the most validated 
questionnaire for measuring OHRQoL. The questionnaire 
includes 7 items: functional limitation, physical pain, 
psychological discomfort, physical disability, psychological 
disability, social disability and handicap. Each subject was 
asked to record his/her responses on a five-point Likert 
scale (0= never, 1= hardly ever, 2= occasionally, 3= fairly 
often, and 4= very often). The total score was calculated by 
adding the scores of the 7 items, and it ranged from 0 and 
28, with a lower score indicating better OHRQoL.

Statistical analysis

The SPSS 18.0 statistical analysis package (SPSS Inc., 
Chicago, USA) was used for statistical analysis. Data sets 
were examined for their normality (Shapiro-Wilk test) and 
homogeneity of variance (modified Levene test) prior to the 
use of parametric statistical procedures. If these assumptions 
appeared to be violated, analyses were performed using 
nonparametric statistical methods. The Mann-Whitney 
rank sum test was used to evaluate the influence of oral 
hygiene habits on PI. The Kruskal-Wallis H test for 
multiple independent samples was used when the grouping 
variable was more than 3. The nonparametric Nemenyi post 
hoc test was used for pairwise comparisons. Factorial analysis 
and one-factor analysis of variance was used for comparison 
of PI, PPD, SBI and MBL. Data acquired for MH and 
status of the prostheses were not statistically analyzed. 
One-factor analysis of variance was used for comparison 

of patient satisfaction and OHRQoL. For all evaluations, 
statistical significance was preset to α=0.05.

Results

Sample description

A flowchart of the recruited subjects is presented in Figure 1,  
and subject demographics are listed in Table 1. For the 
opposing dentition, 26 subjects had maxillary complete 
dentures, 11 had tooth-supported removable partial 
dentures, 9 had IODs, and 2 had their own teeth. Three 
implants in two subjects were dropped from the study, 
resulting in two IOD failures. Over a mean observation 
period of 48±11.3 (range, 13–64) months, the survival rates 
of the implants and prostheses were 96.9% (93/96) and 
95.8% (46/48), respectively. The three failed implants were 
replaced, and healing was uneventful.

Clinical outcomes

The frequency of daily cleaning of the dentures varied 
from once a day to more than three times a day (Table 2). 
Those subjects who cleaned their dentures three times a 
day or more demonstrated better outcomes with a lower PI 
(P<0.05).
For the peri-implant variables, significantly better results 
were recorded for PPD and PI in the MA group than the 
BA group (P<0.05). However, no significant differences 
were identified between subjects wearing MA-IODs and 
those wearing BA-IODs with respect to SBI and MBL 

2010.01.01 to 2014.12.31

54 patients received IODs

48 patients included

BA-IODs (n=26)

MA-IODs (n=22)

Peri-implant tissue conditions

Prosthetic complications and maintenance

Patient satisfaction

Oral health-related quality of life

Excluded (n=6):

• Death (n=1)

• Rejection (n=2)

• Out of contact (n=3)

Figure 1 Flowcharts of enrolled patients. BA, bar attachment; IOD, implant-retained overdenture; MA, magnet attachment.
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(P>0.05; Table 3). Although MH was observed in both 
groups of recruits, subjects in the BA group (9 with slight 
hyperplasia and 3 with abundant hyperplasia) appeared to 
have more severe hyperplasia than those in the MA group (2 
with slight hyperplasia; Table 4). For the bone augmentation 
procedure and implant parameters, there were no 
statistically significant differences in the clinical outcomes 
between the two groups in terms of PPD, SBI, PI and MBL 
(P>0.05; Table S1). 

With respect to the status of the prostheses (Table 5),  
loosening of the attachment screw (25%) and inactivation 
of  the  bar-c l ip  (25%) were  the  most  f requent ly 
encountered complications for BA-IODs. Attachment-
dependent complications observed in the MA group were 
predominantly associated with replacement of magnets 
(27.27%). For maintenance of the prostheses, both groups 
require denture relining (21.4% for BA and 36.4% for MA) 
and occlusal adjustment (17.9% for BA and 27.3% for MA).

Subjective evaluation of functionality and aesthetics

Most recruits were ‘satisfied’ with the functionality and 
aesthetics of their prostheses (general satisfaction: 88.9±7.6 
for the BA group and 89.1±8.0 for the MA group out of a 
maximum score of 100; Table 6). There was no difference in 
the general satisfaction scores between the two attachment 
systems (P>0.05). Significantly better outcomes were 
identified for the MA-IODs with respect to the ease of 

cleaning (P<0.05). Better scores were recorded for the 
MA-IODs in terms of speech, esthetics, pain and comfort, 
although there were no significant differences between the 
two groups. Although the subjects considered the retention 
and chewing function of the BA-IODs to be better, there 
was no significant difference between the two attachment 
systems.

Analysis of the prosthetic well-being 

The Oral Health Impact Profile-14 scores for all the items 
were not significantly different between the BA-IODs and 
MA-IODs (P>0.05; Table 7). There were no significant 
differences between the groups of recruits in terms of 
‘functional limitation’ (BA vs. MA: 0.69±0.68 vs. 0.68±0.65), 
‘physical pain’ (0.62±0.64 vs. 0.59±0.67), ‘psychological 
discomfort’ (0.77±0.75 vs. 0.86±0.47), ‘physical disability’ 
(1.65±1.09 vs. 1.55±1.05), ‘social disability’ (1.04±1.00 
vs. 1.23±1.11), ‘psychological disability’ (1.19±0.98 vs. 
1.05±1.25) and ‘handicap’ (1.27±1.19 vs. 0.91±0.97). 

Discussion

Implant-retained overdentures have rapidly become the 
standard of care for prosthodontic treatment of edentulous 
patients to improve the retention and stability of complete 
dentures.  The present retrospective cohort study 
comprehensively evaluated the clinical outcomes of IODs 
and examined the effects of two IOD attachment systems on 
subject well-being. The inclusion and exclusion criteria and 
the analysis of variables followed the benchmarks adopted 
in previous studies. The present sample size compared 
favorably to those of other studies with similar objectives 
and methods (11,15-17).

The survival rate of the prostheses was 95.8% in the 
present study after a follow-up period of nearly 5 years. The 
result is comparable to the 20-year survival rate of 95.5% 
in a previous retrospective study of 425 IODs (23). Another 
clinical study reported a 97.7% survival rate after 5–19 years 
of clinical function (24). These findings indicate that IOD is 
an effective and reliable treatment modality for edentulous 
patients with minimal risks during the observation period.

The MA system showed significantly better results than 
the BA system in terms of peri implant health. Although 
there was no difference in SBI, both the PI and PPD scores 
of the recruited subjects were significantly lower in the MA 
group. These data suggest that the BA system accumulates 
more plaque biofilms than the MA system. The higher PI 

Table 1 Subject demographics

Characteristics Number (%)

Age

40–54 7 (14.6)

55–64 18 (37.5)

≥65 23 (47.9)

Sex

Male 21 (43.8)

Female 27 (56.2)

Opposing dentition

Complete denture 26 (54.2)

Removable partial denture 11 (22.9)

Implant-retained maxillary overdentures 9 (18.9)

Natural teeth 2 (4.2)

https://cdn.amegroups.cn/static/public/ATM-20-2531-supplementary.pdf
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scores in the subjects wearing BA-IODs may be attributed 
to their unique design, which makes it difficult for patients 
to clean the tissues around the implant (18). In contrast, 
MA-IODS are easily cleanable, which results in less plaque 
accumulation around the implants (25). Lehmann et al. 
reported that the association of a higher PPD score with 
greater plaque accumulation and pathogenic microflora with 
peri-implantitis (12). Recent studies showed that neither 
implant type nor attachment design influences alveolar bone 
loss in patients with mandibular IODs (26). For example, 
the mean MBL was comparable among the different types of 
IODs in a 10-year randomized controlled clinical trial (27).  
In the present study, no significant difference was observed 
for the mean MBL between the BA group and the MA 
group; the result was consistent with a previous study (27). 
Both attachment systems recorded values that are reflective 

of a healthy periodontal status, which is crucial for the long-
term success of IOD treatment.

In the present study, more extensive MH was recorded 
in the BA group. The presence of inflammation around 
the mucosa in patients with BA-IODs may be attributed 
to insufficient space from the gingiva to the upper bar for 
proper cleaning. Kuoppala et al. reported the same finding 
that more MH was clinically observed with the BA system 
than with other attachment systems (28). Previous studies 
demonstrated that the MA system is not only easier to clean 
but also has less MH compared with other attachment 
systems (29). This is an important consideration in the 
treatment of patients who have limited physical capacity to 
maintain a high standard oral hygiene or who suffer from 
debilitating diseases such as arthritis. The present study 
also demonstrated that subjects who maintained a high level 
of oral hygiene (daily cleaning) had healthier soft tissues 
around the implants. Besides, MH was most extensive in 
those subjects who wore their overdentures during sleep. 
Hence, it is prudent to stress that dentists provide patients 
with detailed hygiene instructions during denture delivery 
and maintenance appointments.

The intervention/patient ratio of the BA-IODs (28/26) 
was higher than that of the MA-IODs (22/22). Attachment 
screw loosening and bar-clip inactivation were the most 
frequently encountered complications for BA-IODs, and 
magnet replacement was the most frequently encountered 

Table 2 Plaque index (PI) based on the number of daily cleaning

Daily cleaning Number Mean ± SD P value

Once a day 13 1.79±0.84 0.023*

Twice a day 26 1.13±0.65

≥ three times a day 9 1.05±0.39

*, significantly different (P<0.05). SD, standard deviation. 

Table 3 Peri-implant health conditions

Index BA MA P value

PI 1.29±0.95 0.69±0.64 0.02*

PPD 2.90±0.91 2.30±0.80 0.04*

SBI 0.10±0.27 0.08±0.22 0.85

MBL 1.22±0.68 1.32±0.76 0.82

Values are means ± standard deviations. *, significantly different (P<0.05). P values labeled with asterisks are significantly different (P<0.05). 
BA, bar attachment; MA, magnet attachment; MBL, marginal bone loss; PI, plaque index; PPD, peri-implant probing depth; SBI, sulcus 
bleeding index. 

Table 4 Mucosal hyperplasia†

Variables BA MA Total

None 14 20 34

Slight 9 2 11

Abundant 3 0 3

Total 26 22 48
†, no statistical analysis was performed. BA, bar attachment; 
MA, magnet attachment. 
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compl icat ion for  MA-IODs.  These  maintenance 
interventions are related to the unique design of the 
attachment systems, as reported by other investigators (11).  
The mechanical components of the BA system, such 
as bar retainers and clip attachments, are easily worn 

down during insertion and removal of the overdenture. 
For the MA system, attachment forces generated by the 
magnets decreased over time, and it was likely that one 
or more magnets will have to be replaced. Because the 
MA system does not require a straight insertion path, 

Table 5 Prosthetic complications and maintenance†

Variables BA MA

Loosing of attachment screw 7 0

Fracture of the bar 2 0

Exchange of magnet 0 6

Activation of clip 7 0

Fracture of the denture 1 2

Reclining of the denture 6 8

Occlusal adjustments 5 6

Total number 28 22

Interventions/patient 1.07 (28/26) 1.0 (22/22)
†, no statistical analysis was performed. BA, bar attachment; MA, magnet attachment. 

Table 6 Visual analog scale (VAS)

Variables Group Mean ± SD P value

General satisfaction BA 88.9±7.6 0.876

MA 89.1±8.0

Retention BA 88.3±8.6 0.425

MA 86.9±7.3

Speech BA 87.7±7.7 0.233

MA 90.3±7.6

Esthetics BA 89.5±6.6 0.619

MA 90.7±6.9

Pain BA 85.0±7.9 0.527

MA 86.3±7.3

Chewing BA 83.8±10.4 0.612

MA 82.3±11.4

Comfort BA 80.7±9.4 0.992

MA 81.0±8.6

Ease of cleaning BA 83.0±7.9 <0.001*

MA 94.7±5.0

Values are means ± standard deviations. *, significantly different (P<0.05). P values labeled with asterisks are significantly different (P<0.05). 
BA, bar attachment; MA, magnet attachment. 
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it has the unique advantage of being more tolerant to 
implant direction and positioning (30). Newer versions of 
magnets with more durable and strong housings that are 
manufactured using laser-welding techniques are expected 
to improve attachment performance and prevent magnet 
corrosion (11). Denture relining and occlusal adjustment 
were frequently required for both attachment systems 
in the present investigation, as reported previously (31). 
Submucosal alveolar bone resorption occurs after several 
years of denture loading. The space created between the 
resorbed bone and the denture acrylic creates torque on 
the abutment during function, which adversely deteriorates 
implant osseointegration. Rebasing the overdentures is 
necessary to prolong the functionality of the implants and to 
ensure patient comfort. For this reason, occlusal adjustment 
is often required during the adaptation period and as the 
prosthesis ages (32). Despite their clinical success, prosthetic 
complications and maintenance with IODs are unavoidable. 
However, the complication rates and repair needs should be 
kept to a minimum, especially in elderly patients (31).

Patient satisfaction is a key factor for successful 
treatment. In the present study, most recruits were satisfied 
with the functionality and aesthetics of their prostheses, 
with more positive outcomes registered for the MA-IODs. 

The ease of cleaning and minor peri-implant complications 
for the MA-IODs, as reported in the present study, may 
account for such findings. Although the recruits reported 
better retention and chewing function for the BA-IODs, the 
responses were not significantly different from those of the 
MA-IODs. Magnetic forces present in the MA-IODs are 
direction-dependent. Those forces are the strongest in the 
vertical dimension at the interface between the magnet and 
the metal base and are weakest in the lateral dimensions (11).  
In general, MA-IODs suffer from reduced resistance to 
lateral displacement during oral function. Hence, MA-
IODs do not perform as well as BA-IODs in terms of 
denture retention and chewing, especially in patients with 
severe alveolar ridge atrophy. Nevertheless, a previous study 
showed that the MA system performed similarly to other 
attachment systems in terms of masticatory efficiency (11).  
The MA system minimizes traumatic loads against the 
implant fixtures because of reduced resistance to lateral 
forces. It is also easier to maintain and clean than other 
attachment systems. These advantages render the MA 
system a useful therapeutic option for osteoporosis patients 
and for patients in whom mini-implants have to be used due 
to mandibular bony deficiency (33). 

The Oral Health Impact Profile-14 questionnaire has 

Table 7 Oral Health Impact Profile-14 

Variables Group Mean SD P value

Functional limitation BA 0.69 0.68 0.991

MA 0.68 0.65

Physical pain BA 0.62 0.64 0.854

MA 0.59 0.67

Psychological discomfort BA 0.77 0.75 0.589

MA 0.86 0.47

Physical disability BA 1.65 1.09 0.746

MA 1.55 1.05

Psychological disability BA 1.19 0.98 0.430

MA 1.05 1.25

Social disability BA 1.04 1.00 0.559

MA 1.23 1.11

Handicap BA 1.27 1.19 0.274

MA 0.91 0.97

Values are means ± standard deviations. P values labeled with asterisks are significantly different (P<0.05). BA, bar attachment; MA, 
magnet attachment. 
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also been used in related studies (34,35). The questionnaire 
has been shown to be highly sensitive and accurate (36). In 
the present study, there were no differences in OHRQoL 
scores between MA-IODs and BA-MODs for any item 
examined. Consistent with the present findings, Mumcu  
et al. did not detect significant differences in OHRQoL 
scores based on the type of attachment system (37). Khalid 
et al. obtained higher OHRQoL scores for IODs compared 
with conventional non implant supported complete 
dentures; however, the authors did not find differences 
in OHRQoL scores between different IOD attachment  
systems (38). Although similar OHRQoL scores were 
obtained for both attachment systems, the null hypothesis 
tested in the present study still has to be rejected because 
other factors such as peri-implant health and the subjects’ 
self-perception of functionality and esthetics are superior 
for the MA-IODs. 

Longer observation periods and larger sample sizes are 
required for future studies. In the present study, the effect 
of opposing dentition, such as maxillary complete dentures, 
tooth supported removable partial dentures, IODs or 
natural teeth, was not considered. Because antagonistic 
dentition plays an important role in the retention of 
mandibular complete denture, the variability of the 
opposing dentition on denture retention should be studied 
in future research.

Conclusions

Within the limitations of the present study, the outcomes 
of this retrospective study show that IODs have desirable 
medium-term rehabilitation potential for the edentulous 
mandibular jaw. Both the BA and MA systems are useful in 
IODs, although the MA system performs marginally better 
in peri-implant health and hygienic maintenance than the 
BA system. Dentists are reminded to provide oral hygiene 
instructions and regular clinical examinations for patients 
wearing mandibular IODs.
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