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ABSTRACT

Context: Previous studies showed that treatment of shortened dental arch (SDA) subjects with metal-based removable
partial denture (RPD) did not significantly improve their quality of life (QoL). Objective: To assess the effect of
metal-based RPDs on the QoL of patients in Nigeria with SDA using the oral health impact profile 49 (OHIP-49).
Materials and Methods: The study was an interventional study consisting of 36 consecutive patients attending the
Prosthetic Dental Clinic of the University of Benin Teaching Hospital, Benin City, Nigeria and met the inclusion
criteria. The patients completed the OHIP-49 questionnaire before treatment and 3 months after insertion of the
metal-based denture. All the relevant information gathered from the subjects was recorded in the data collection sheet.
Data analysis was done using Statistical Package for Social Sciences (SPSS 17.0). Statistical significance was inferred
at P < 0.05. Results: A total of 36 patients consisting of 24 (66.7%) females and 12 (33.3%) males participated in
the study. The age range of the subjects was 34—64 years with a mean age of 52.2 + 8.2 years. There was a significant
improvement in the mean scores of all the domains of OHIP-49 and the total mean score of OHIP-49 3 months after
treatment. Irrespective of age, gender, saddle type, and saddle location, there was a significant improvement in the
QoL of the patients 3 months after treatment with metal-based RPD. Conclusion: Within the limitations of this study,

there was an improvement in the QoL of subjects with SDA after treatment with RPDs.
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Introduction

Tooth loss of one or more natural teeth often results in
disability that affects essential daily living activities such as
speaking, eating, self-esteem, and nutrition.[l A systematic
review showed a fairly strong association between tooth
loss and impairment of oral health-related quality of life
(OHRQoL) and its severity is dependent on the location
and distribution of the loss.”! Furthermore, treatment of
partially and completely edentulous arch showed a positive
effect on QoL.®} Traditionally, dentistry emphasized the
necessity of a total repair of the dentition to maintain
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complete dental arches. In doing so, several therapeutic
concepts for the replacement of teeth are used such as
removable partial dentures (RPDs), fixed partial dentures,
and implant treatment.>®! The advantages of receiving
RPD treatment include the restoration of appearance,
improved masticatory function, prevention of undesirable
morphological effects of tooth loss including alveolar bone
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resorption, alteration of the occlusal plane, and movement
of the remaining teeth.’? However, significant adverse
complications have been associated with RPD treatment
such as plaque accumulations, increased incidence of caries
and periodontal breakdown, occlusal loading of soft tissues,
gingival discomfort, and direct trauma.!”

The traditional viewpoint has been challenged by
some studies.®” Lately, some authors have suggested a
“problem—solving approach,” in the management of free-end
saddle in which the patient’s dental problems are inventorized
and treatment directed toward solving them.!'®!! This is the
concept of the shortened dental arch (SDA).

SDA refers to a functional, esthetic, and natural dentition of
not more than twenty teeth with an intact anterior region but a
reduced number of occluding pairs of posterior teeth.[”? The
“SDA concept” is a treatment strategy aimed at providing
satisfactory oral function when there are limitations for
optimal dental care. The criteria for the application of SDA
concept include dental problems confined to posterior teeth,
good prognosis for 10 pairs of anterior and premolar teeth,
limited possibilities for extensive restorative care, absence
of parafunction or mandibular dysfunction, and when the
biologic price of fitting a denture will be high.['!

Strong reservations have been expressed in the past about
adopting this pragmatic SDA approach!”! while a vast
majority of dentists agree that the approach is acceptable and
appropriate in clinical practice; they show hesitation toward
its implementation.™

While many studies have shown that SDA is a pragmatic
approach at solving the problems of free-end saddle dentures
with its frequent technical complications from the dentists’
point of view, only few looked at this concept from the
patients’ perspective. It should be noted that the main reason
for replacing molars is to improve function. From functional
point of view, the type of diet would be a strong factor in
determining the perception of such patient about the need for
replacement or otherwise. No study has shown the influence
of diet on daily life activities of SDA patients.

One of the ways to measure the impact of SDA on daily life
activities is to use the OHRQoL. OHRQoL characterizes
a person’s perception of how oral health influences an
individual’s life quality and overall well-being.!'¥ The oral
health impact profile 49 (OHIP-49) is a theoretical model
developed by the World Health Organization (WHO)!"! and
adapted for oral health by locker.['! It hierarchically links
the consequences of oral disease; from a biological level
(impairment) to a behavioral level (functional limitation,
discomfort, and disability) and finally to the social level
(handicap). The concept of OHRQoL is now used as an
important parameter for measuring outcome in modern
dentistry and medicine. It therefore means that OHRQoL can

be considered as an indicator to assess the QoL of patient
with SDA before and after restoration with distal extension
RPD. Kéyser in his study concluded that there was sufficient
adaptive capacity to maintain adequate oral function in SDA
when at least four occlusal units are left, preferably in a
symmetrical position.l' Similarly, a population-based study
showed that SDA is not associated with negative impacts
on QoL.[' However, a study conducted among Japanese
patients who have less than first molar contact reported
significantly lower QoL.!'

Most studies have shown no significant improvement in the
overall health-related QoL of subjects most especially in
the functional limitation domain after RPD treatment,!%2%
another study by Gerritsen et al.*'! showed that the “clinical
course in SDA plus RPD is unfavorable, especially when
RPD-related interventions are taken into account.” On
the contrary, studies done in Japan found reduction in the
OHRQoL for every missing occlusal unit.'??! However,
most of these studies were done in Europe and Asia where
the diet is mainly processed and soft. Therefore, there is
need to further investigate this pragmatic approach among
Africans, especially Sub-Saharan Africans whose diets are
usually coarse and fibrous in nature with a view to justify the
use of the approach in Africa.

Materials and Methods

A total of 36 patients attending the prosthetic outpatient
dental clinic of the University of Benin Teaching Hospital
with bilateral or unilateral free-end saddle with intact
anterior regions and who can read and write in English were
recruited into the study. The patients were those attending
prosthodontic clinic for the first time and have no history
of any systemic illness. Informed and written consent was
obtained from each patient before the commencement of the
study. The study was also approved by the Ethics Committee
of the University of Benin Teaching Hospital. Relevant
history and demographic characteristics such as age, sex,
and occupation were obtained from the subjects.

OHIP-49 was used for this study because it has been
previously used and validated by Nigerian authors.!'¥
It measures seven conceptual dimensions of impact:
(1) Functional limitation (e.g., difficulty with chewing),
(2) physical pain (e.g. sensitivity of teeth) (3) psychological
discomfort (e.g., self-consciousness), (4) physical disability
(e.g., changes to diet), (5) psychological disability
(e.g., reduced ability to concentrate), (6) social disability
(e.g., avoiding social interaction), and (7) handicaps
(e.g., being unable to work productively). This model is based
on the WHO’s international classification of impairments,
disabilities, and handicaps in which impacts of disease are
categorized in a hierarchy ranging from internal symptoms,
apparently primarily to the individual (represented in the
dimension of functional limitation), to handicaps that affect
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social roles, such as work/play. Each questionnaire item
was rated on a 5-point Likert scale as such: 0 — never or not
applicable, 1 —hardly ever, 2 — occasionally, 3 — fairly often,
and 4 — very often. The coded responses were multiplied by
the corresponding weight for each question, and products
were summed within each dimension to give seven subscale
scores, each with a potential range from 0 (no impact) to
40 (all impact reported).!"™ A high score represented a low
OHRQoL, and a low score represented a high OHRQoL.

The OHIP-49 questionnaire was completed by each of
the patients before the commencement of treatment under
the supervision of a trained and calibrated prosthodontist.
Metal-based RPD’s (chrome-cobalt) were fabricated by
the same laboratory technician following the one-piece
casting technique described by Knezovi¢-Zlatari¢ et al.>*
A diagnostic cast made from a diagnostic impression was
surveyed. This was to establish the path of insertion, guide
planes, and to define the undercuts used to retain the denture.
According to the designs made from the diagnostic cast, the
necessary mouth preparations were carried out such as rest
seats and sluiceway for the minor connectors. Preliminary
impression and casts were made. The denture framework
was modeled in wax on duplicated refractory casts. The
wax pattern was sprued and then completely invested in
the investment material in a split-casting ring. The wax
was removed by the lost-wax technique in a furnace. The
centrifugal casting technique was used to force the melted
chrome-cobalt metal into the casting ring to make the metal
framework. Altered cast technique was used to reduce
the differential support for a free-end saddle by obtaining
a compressive impression of the edentulous area under
conditions, which mimic functional loading. The metal
framework with an occlusal rim was used to record the correct
jaw relationship. The waxed up denture was then invested in
dental plaster, the wax boiled out, and the mold packed with
heat cured acrylic after a separating agent has been applied.
The fabricated RPDs were examined for completeness, fit,
retention, and stability before being inserted into the patients’
mouth. Instructions were given to the patients on the use
and care of the partial dentures and in particular the need to
maintain good oral hygiene. Various concerns of the patients
were addressed before they left the clinic. Subjects were
recalled 48 h, 1 week, 1 month, and 3 months postdenture
insertion. On 3 months recall, the subjects were given
another OHIP-49 questionnaire to evaluate their OHRQoL
based on their experiences with the metal-based RPD’s. The
occupations of the subjects were categorized as social Class
I, 11, I1I, and IV using Arowojolu’s classification.?¥

The data collected was analyzed using Statistical Package
for Social Science (SPSS) version 17.0 (SPSS Inc. Chicago,
I1linois USA 2010). The analysis was done using Chi-square
and paired #-test was also performed on the subject’s biodata
and information related to tooth loss to ascertain their
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influence on the OHRQoL in the subjects. The significance
of the test statistics was set at 0.05.

Results

A total of 36 subjects comprising 24 (66.7%) females and
12 (33.3%) males, participated in this study. Their age
ranged from 34 years to 64 years with the mean age being
52.2 + 8.2 years. The majority 34 (92.2%) of the subjects
were above 40 years [Table 1]. Twenty (55.6%) subjects had
bilateral free-end saddle while 16 (44.4%) had unilateral
free-end saddle [Figure 1]. In addition, 20 (55.6%) patients
had free-end saddle in the mandibular arch only while
2 (5.6%) subjects had free-end saddle in the maxillary arch
only. Fourteen (38.9%) subjects had free-end saddles in both
maxillary and mandibular arches [Figure 2].

There was a significant improvement in the total OHIP-49
score 3 months after the insertion of the RPD. In addition,
a significant improvement in all the domains except the
physical disability was noted [Table 2].

Irrespective of the gender, a significant improvement
was observed in the post-OHIP score compared with the
pre-OHIP score. However, in contrast with females, the
males expressed the significant impact of treatment on the
functional limitation and physical pain domains, whereas the
females only expressed the significant impact of RPD on the
handicap domain [Table 3].

Irrespective of the saddle type, there was a significant
improvement in the QoL of the subjects after treatment with
RPD. Subjects with unilateral free-end saddle expressed
significant improvement in all domains of OHIP-49 after
treatment with RPD, whereas subjects with bilateral
free-end saddle only expressed significant improvement
in psychological discomfort and psychological disability
domains [Table 4].

Table 1: Sociodemographic characteristics among the

subjects

Sociodemographic characteristics n Percentage
Adge (year)
<40 2 5.6
41-45 4 11.1
46-50 10 27.8
51-55 6 16.7
56-60 8 22.2
61-65 6 16.7
Gender
Male 12 33.3
Female 24 66.7
Social class
Class I 28 77.8
Class I1 4 11.1
Class I11 4 11.1
Total 36 100.0
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m Unilateral

m Bilateral

Figure 1: Types of restored free-end saddle area among the subjects
(percentages)

Table 2: Comparison of the mean scores of the different

domains of oral health impact profile 49 before and
after treatment

Mean score = SEM t P
Pretreatment Posttreatment

Functional limitation 15.89+1.00 12.55*=0.65 2.64 0.012
Physical pain 18.19+0.81 15.31+0.68 3.04 0.004
Psychological discomfort 22.15%+0.81 10.86+0.79 9.61 0.001

Variable

Physical disability 13.44+1.05 11.80*+1.08 1.29 0.205
Psychological disability 17.60*+1.30 7.43+0.62 7.56 0.001
Social disability 5.63+0.91 2.69+0.65 4.10 0.001
Handicap 6.05+0.88 3.68+0.64 2.31 0.027
OHIP-49 14.14+0.74 9.19+0.52 5.59 0.001

OHIP=0ral health impact profile, SEM=Standard error of mean

In general, there was a significant improvement in all the
domains of OHIP-49 except in functional limitation and
handicap domains after treatment with mandibular RPD
only. However, patients treated with maxillary RPD only
expressed the negative impact of treatment on their QoL
in all domains except in psychological disability and
discomfort domains. There was no significant improvement
in the total OHIP-49 in subjects treated with both maxillary
and mandibular RPD. However, significant improvement
was expressed in functional limitation, psychological
discomfort, psychological disability, and social disability
domains in these subjects [Table 5].

Discussion

The result of this study showed that treatment of SDA
subjects with metal-based RPD improved their QoL. This
finding though similar to some studies;*>27 however,
differs from other studies.”®*! The improved OHRQoL,
especially in the functional limitation domain after
treatment with RPD may be attributed to satisfaction with
their ability to chew and enjoy the meals they often labor to
chew without dentures. Most of Nigerian foods are fibrous
in nature such as roasted corn, roasted plantain, yam, and
vegetables. In this clime, the ability to chew food properly is

m Maxillaonly mMandibleonly = Maxilla and Mandible

Figure 2: Distribution of treated dental arch among the subjects
(percentages)

synonymous with satisfaction with the food. Regardless of
our findings, patients’ satisfaction with prosthesis may be a
confounder.*" Patients who are satisfied with their dentures
generally reported improved OHRQoL. In addition, denture
satisfaction and improved QoL after rehabilitation could also
be dependent on better understanding of patient behavior and
crucial communication between patients and practitioner."

Significant improvement was expressed in the overall QoL
by both males and females; however, varied results were
observed at different domains. While the males expressed
significant impact in the functional limitation and physical
pain, the female expressed impact in the handicap domain.
The reason for the difference is not clear, but it may be due to
the preference of women for softer diet in our environment.
Further studies need to be done to ascertain this.

Irrespective of saddle type (unilateral or bilateral
free-end saddle), there was a significant improvement in
the OHRQoL of the subjects after treatment with RPD.
One might feel that the subjects with bilateral free-end
saddle will express more impact on their OHRQoL than
the unilateral subjects. The case was not so in this study.
The subjects with unilateral expressed reduced impact of
RPD treatment on OHRQoL than the bilateral free-end
saddle subjects. The reason for this could be that subjects
with unilateral free-end saddle (had natural teeth on the
contralateral side of their arch) had better retention, support,
and cross arch stabilization from the contralateral teeth.
This will promote better and more effective functional
ability. Also, the discomfort during occlusal loading of
the free-end saddles, sensitivity of the abutment teeth due
to eccentric loading, and/or denture kinetics might have
contributed to the longer adaptation for bilateral free-end
saddle compared to the unilateral free-end saddle.l*”
A search of literature on the effect of saddle type on the
OHRQol in SDA subjects yielded no result. Further
research is needed in this area.
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Table 3: The effect of gender on the oral health-related

quality of life among the subjects at the pre- and
post-treatment phase
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Table 4: The effect of saddle type on the oral
health-related quality of life among the subjects at the
pre- and post-treatment phase

Variable (domains) Mean score + SEM t P Variable (domains) Mean score + SEM t P
Female Male Unilateral Bilateral

Functional limitation Functional limitation
Pre 15.15+1.32 17.35%+1.39 1.04 0.307 Pre 17.67+1.38 14.46+1.37 1.64 0.111
Post 13.48+0.84 10.68*0.77 0.94 0.040 Post 11.76+1.12 13.18+0.75 1.08 0.287
t, P 0.97,0.342 5.80, 0.001 t, P 3.13,0.007 0.80, 0.432

Physical pain Physical pain
Pre 17.40+0.78 19.76*+1.47 1.56 0.128 Pre 19.28+0.88 17.32+1.08 1.36 0.184
Post 15.77+0.95 14.40+0.71 0.95 0.350 Post 13.22+0.51 16.99+1.01 3.08 0.004
t P 1.77,0.090  2.64, 0.023 t P 5.03,0.001 0.29,0.776

Psychological discomfort Psychological discomfort
Pre 20.78+0.00 23.18*+1.01 0.90 0.375 Pre 24.34+1.21 20.39+0.95 2.61 0.013
Post 11.91+1.04 8.76+0.88 1.96 0.059 Post 8.77+0.47 12.53+1.26 2.56 0.015
t, P 6.05,0.001 14.19,0.001 t P 12.64,0.001 5.27,0.001

Physical disability Physical disability
Pre 12.72+1.35 14.88*+1.58 0.98 0.336 Pre 14.45+1.61 12.63+1.38 0.86 0.394
Post 10.87%+0.91 13.67*x2.66 1.24 0.224 Post 9.27+0.71 13.83+1.74 2.22 0.033
t, P 1.57,0.130 0.33,0.702 t, P 3.64, 0.002 0.68, 0.503

Psychological disability Psychological disability
Pre 17.55+1.48 17.70%+2.63 0.053 0.958 Pre 19.90+1.18 15.77+=2.07 1.62 0.115
Post 8.29+0.83 5.73+0.65 2.02 0.052 Post 6.92+0.78 7.85+0.94 0.732 0.469
t, P 5.93,0.001 4.66,0.001 t, P 9.14, 0.001  3.90, 0.001

Social disability Social disability
Pre 5.77+0.96 5.36+2.02 0.21 0.837 Pre 6.30+1.51 5.09+1.13 0.65 0.517
Post 2.84+0.84 2.40+1.04 0.32 0.755 Post 2.73+0.90 2.66+0.93 0.05 0.962
t P 3.09,0.005 2.77,0.018 t P 3.52,0.003 2.41,0.026

Handicap Handicap
Pre 6.72+1.20 4.71+1.07 1.08 0.288 Pre 8.25+1.70 4.29+0.62 2.37 0.024
Post 3.50+0.85 4.02+0.93 0.38 0.128 Post 2.38+0.85 4.72+0.88 1.88 0.068
t, P 2.48,0.021 0.42,0.614 t, P 3.93,0.001 0.39,0.702

OHIP OHIP
Pre 13.85+0.96 14.71*+1.16 0.54 0.594 Pre 15.74+1.02 12.85+0.99 2.02 0.052
Post 9.52+0.73 8.53+0.58 0.89 0.378 Post 7.86%=0.46 10.25+0.81 2.41 0.021
t, P 3.78,0.001 4.65,0.001 t, P 7.49,0.001 2.33,0.031

OHIP=0ral health impact profile, SEM=Standard error of mean

The mandibular subjects expressed better OHRQoL with
RPD treatment when compared with the maxillary subjects.
The reason for this could be that the mandibular RPDs are
aided by gravity and hence providing stable prosthesis,
whereas the action of gravity will acts against the maxillary
free-end saddle denture by displacing it off the ridge
posteriorly while in function.

No significant improvement was seen in OHRQoL of
subjects after treatment with both mandibular and maxillary
free- end RPDs. The wearing of upper and lower dentures
together may have been very uncomfortable for the patient;
the tongue space might have been reduced consequently
affecting the speech of the patients. In addition, the biting
force may not have been satisfactory because of the
compressibility of underlying mucosa usually associated
with posterior mandible.*?

A major limitation of this study is the low sample size which
is due to the strict inclusion criteria for the study which are;
intact anterior teeth, absence of molar teeth whether unilateral
or bilateral free-end saddle and English literacy. Therefore,

OHIP=0ral health impact profile, SEM=Standard error of mean

a study with larger sample size and of a longer follow-up
period is needed to validate the conclusions of this study.
In addition, it should be noted that OHRQoL questionnaire
(OHIP-49) is a subjective tool; however, evidence has shown
that it is effective in assessing the QoL measures.

Conclusion

RPD treatment of one arch opposed by dentate arch
significantly improved the overall OHRQoL of Nigerian
subjects with SDA. However, no significant improvement
was seen after treatment with both mandibular and maxillary
free-end RPDs. Therefore, RPD treatment of an arch
opposed by dentate arch may be suggested as a form of
rehabilitation for such subjects, especially in patients who
express concerns for chewing.
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Table 5: The effect of type of dental arch on the oral health-related quality of life at pre- and post-treatment phase

among the subjects

Variable Dental arch, Mean score + SEM t P
Mandible only Maxilla only Mandible/maxilla

Functional limitation
Pre 16.56 = 1.41 6.22 = 0.00 16.31 = 1.30 0.12 0.903
Post 12.80 = 1.10 14.42 = 0.00 11.92 = 0.57 0.62 0.537
t P 1.95, 0.066 * 3.34,0.005

Physical pain
Pre 18.65 = 1.06 13.69 = 0.00 18.17 = 1.03 0.31 0.760
Post 14.14 = 1.04 14.39 = 0.00 17.12 = 0.73 2.15 0.039
t P 3.44,0.003 * 0.76, 0.459

Psychological

discomfort
Pre 22.55 = 1.39 17.75 = 0.00 22.20 = 0.55 0.21 0.839
Post 10.79 = 0.79 10.01 = 0.00 11.09 = 1.72 0.17 0.869
t P 6.26,0.001 * 7.80, 0.001

Physical disability
Pre 14.03 = 1.51 8.91 = 0.00 13.24 = 1.60 0.35 0.727
Post 9.90 = 1.00 10.50 = 0.00 14.71 = 2.20 2.20 0.035
t P 3.21, 0.005 * 0.60, 0.562

Psychological disability
Pre 18.09 + 1.49 12.52 = 0.00 17.64 + 2.58 0.16 0.873
Post 7.7 = 0.81 3.08 = 0.00 7.66 = 1.05 0.04 0.970
t P 6.99, 0.001 * 3.55, 0.004

Social disability
Pre 6.26 = 1.16 0.00 = 0.00 5.53 = 1.59 0.83 0.703
Post 3.18 = 0.91 0.00 = 0.00 2.37 £ 1.04 0.58 0.566
t P 3.25,0.004 * 2.51, 0.026

Handicap
Pre 7.33 = 1.42 1.55 = 0.00 4.87 = 0.81 1.34 0.189
Post 3.39 = 1.00 1.42 = 0.00 4.42 = 0.80 0.75 0.462
t P 2.54,0.20 * 0.35, 0.733

OHIP
Pre 14.78 = 1.07 8.66 = 0.00 4.87 = 0.81 0.51 0.613
Post 8.84 = 0.77 7.69 = 0.00 4.42 = 0.80 0.94 0.355
t P 4.71,0.001 * 0.35, 0.733

*Cannot be computed because the standard error of the difference is 0. OHIP=0ral health impact profile, SEM=Standard error of mean
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