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ABSTRACT
Objective: To determine the patients’ management pattern for restorative treatment procedures at the
Restorative Dentistry Clinic at the Lagos State University Teaching Hospital (LASUTH). Material and
Methods: A descriptive and retrospective study design was employed to determine patients’ management
patterns for the restorative treatment procedures at the Restorative Dentistry Clinic at LASUTH.
Treatment records of patients who attended the Restorative Clinic at the Lagos State University Hospital,
Ikeja, Lagos, Nigeria, from 2011 to 2014 were reviewed; the effective treatments during the period under
review were recorded as treatment procedures and were recorded as operative, endodontic, fixed
prosthodontics, and removable procedures. Results: A total of 14,437 (75%) operative; 1,353 (7.0%)
endodontic; and 559 (2.9%) fixed prosthodontics and 2,852 (14.9%) removable prosthodontic procedures
were carried out during the period under review. This study showed that operative procedures were the
most performed restorative procedures, whereas removable prosthodontics and endodontic procedures
ranked second and third, respectively, to operative procedures. Fixed prosthodontics procedures were the
least performed restorative procedures. Conclusion: This study showed that more efforts were being
expended by dentists on operative services compared to endodontic, removable, and fixed prosthodontics
services combined. Comprehensive studies, embracing all disciplines of dentistry, should be carried out to
determine the level of demand and clinical relevance of procedures in clinical dental practice and hence to
set specific and general objectives of dental education for the populace. Access to dental health Insurance
services should also be increased in the country.
Keywords: Costs and Cost Analysis; Dentistry, Operative; Endodontics; Prosthodontics.
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Introduction
In economics, demand can be defined as the ability and willingness of a buyer to pay for a good or
service [1]. It could also be defined as the quantity of good or services, which a buyer is willing and able to pay
for at a given time. On the other hand, supply is the quantity of good or service, which the producer is willing
and able to supply to buyers at a given time [1]. The demand for and supply of goods and services is
controlled by complex factors related to both the suppliers and the consumers whose activities are within the
milieu of an ever-changing environment [2,3]. To this end, both the suppliers and consumers are always
interested in the situation reports about the performance of goods and services in a competitive market [4-6].
An assessment of reports from surveys will enable the suppliers or producers of products or services
to assess the performance and to make appropriate adjustments or corrections if necessary [4-6]. Consumers
are also interested in these forms of reports to know which products or services are available, the price
charged, the quality, quantity, mode of sales, and effective usage so that appropriate decisions can be made
during purchases [4-6]. These reports are usually presented in the form of consumer reports on the products
or services under consideration by the suppliers or professionally qualified bodies, including medical
organizations.
The concept of demand and supply also applies to dental service. Even though some surveys had been
conducted in Nigeria and other countries on the prevalence and incidence of dental and oral diseases, its impact
on quality of life, as well as demand patterns in various communities [7-11], an understanding of the needs of
dental patients can assist in the planning and development of workforce as well as the provisions of necessary
facilities to cope with the specific demands of patients. In various studies, dental caries has been found to be
significantly associated with financial, socioeconomic, and behavioral factors [12,13]. Therefore, medical
consumption can be viewed as taking place in two stages. The informative stage consists of examinations and
investigations, whereas the second or therapeutic stage, consists of subsequent treatments or follow-up
services. Consumers are generally better informed about services in the first stage since they are frequently
demanded and are rarely associated with complications. Consequently, demand for services at the informative
stage is more price-sensitive compared to the therapeutic stage where patients are not adequately informed.
Patients' demand pattern for dental services can be influenced by several factors such as the payment
methods available for services, namely, out of pocket expenses or the availability of health insurance; their
perception about the type of dental services and the expertise of the attending dentist; information and
understanding of the treatment options available as well as their exposure to the media. Since dental pain as a
result of dental caries represents the main indication for most dental visits, and restorative treatments
constitute a significant portion of services provided, it is desirable to determine the demand pattern for
restorative services in a dental setting.
The purpose of this study was thus to determine the patterns of restorative treatment procedures with
a view to assessing and re-appraising the distribution of efforts on the different types of work performed by
dentists in the Restorative clinic at the Lagos State University Teaching Hospital (LASUTH), Ikeja, Lagos,
Nigeria.

Material and Methods
Study Design and Setting
A descriptive and retrospective study design was employed to determine patients’ effective demand
pattern for the restorative treatment procedures at the Restorative Dentistry Clinic of LASUTH. The dental
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center is the clinical unit of the Faculty of Dentistry of the Lagos State University College of Medicine located
in LASUTH. It is a state-owned tertiary health facility and a referral center for most inhabitants of Lagos and
its environments. The Conservative Dentistry unit has eight operatories, each equipped with a fully functional
dental chair and its accessories. It has a central room with three autoclaves for sterilizing instruments, two
radiography rooms, a patients’ waiting area, and restrooms. There are six dental nurses and other laboratory
staff to assist the dentists. The dental center renders services with minimum interruption.
Study Procedure
The materials which were used for this study included: appointment, treatment, and fees book at the
Restorative Clinic of the LASUTH from 2011 to 2014. The case notes of 8023 patients were carefully
scrutinized and reviewed to obtain all necessary information concerning treatment procedures provided for
patients from 2012 to 2015. The principal investigator and a second examiner were calibrated for data
collection using forty randomly selected dental records of patients at the restorative dentistry department of
the dental center for years that did not include the years under consideration for the present study. Interexaminer reliability for both examiners was 0.88, whereas the intra-examiner reliability was 0.90 and 0.87 for
the two examiners, respectively. The paper and electronic dental records of the patients were subsequently
extracted by the dental record officers after they were given written permission from the medical records
department and the principal investigator obtained records of the variables of interest specified. The chart
review process was repeated by the other calibrated examiner and the data were compared for reproducibility
and consistency. The effective treatment patterns during the period under review were recorded as treatment
procedures carried out in the restorative clinic. The clinical fees charged for various conservation procedures
were also recorded. All possible treatment procedures in restorative dentistry were also listed to produce a
checklist for all possible procedures in a standard restorative clinic.
Classification of patients with respect to age and socioeconomic status was not considered because of
incomplete records on these parameters. However, the age range of patients was between 17 years and 60
years, with a mean age of 25 years. The data obtained were statistically analyzed using Microsoft Excel
software package 2010. Frequency and percentage were employed in the statistical analysis.

Results
Table 1 shows the percentage distribution of restorative procedures according to fields or subunits
under restorative dentistry. It can be seen that the percent demands for operative, fixed prosthodontics and
endodontic procedures, and removable prosthodontics during the period of study were 75%, 2.9%, 7.0%, and
14.9%, respectively. The total demand for restorative procedures was 19,201 during the study period.
Operative procedures were the most demanded conservation services, with 14,437 procedures out of 19,201
restorative procedures. This was followed by removable prosthodontic services with a total of 2852 procedures.
Fixed prosthodontic services were the least demanded conservation services, with 559 procedures. This table
also shows a drastic reduction in the demands for restorative services in 2014.
Table 1. Distribution of restorative treatment procedures according to field and year.
Fields
Operative Dentistry

Year
2012
N
3998

2013
N
4034

2014
N
2729

2015
N
3676

Total
N
14437

%
75.0
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Endodontics
Fixed Prosthodontics
Removable Prosthodontics
Total

322
142
1019
5481

379
147
876
5436

449
150
541
3861

203
120
683
4682

1353
559
2852
19201

7.0
2.9
14.9
100.0

Table 2 shows the frequency distribution of the various types of restorative procedures carried out
during the period under investigation according to sex and year. The most demanded restoration type was
amalgam restorations, which accounted for 9205, whereas composite restorations (2,929) and relative percent
differences (2774) ranked 2nd and 3rd, respectively. Crown and Bridge restoration type (568) was the least
demanded procedure. Endodontic procedures (anterior and posterior) (1353) ranked fifth in terms of demand,
while glass ionomer cement restorations (2301) ranked fourth.
Table 2. Distribution of restoration types according to sex and year.
Restoration Types
A/F
Comp
Gic
A/cr
P/cr
Abr
Pbr
A-endo
P/endo
Rpd
Fd
V/n
Cg/inly
Cg/onlay
Total

2012
Female
Male
N
N
1451
1086
408
547
237
267
33
77
7
9
6
6
2
2
55
97
100
70
313
647
8
20
2828
2620

2013
Female
Male
N
N
1551
867
392
471
291
405
48
50
27
14
1
6
0
1
68
102
129
80
311
449
4
12
2832
2457

2014
Female
Male
N
N
1092
528
207
272
308
322
39
42
31
28
6
1
10
2
50
167
143
89
178
260
4
3
2068
1714

2015
Female
Male
N
N
1400
1174
272
360
97
374
36
37
14
11
5
5
8
4
46
89
44
24
264
392
16
11
2202
2480

Total
N
9205
2929
2301
362
141
36
29
647
679
2774
78
Nil
Nil
Nil
19,201

A/F = Amalgam Filling, A/endo = Anterior Endodontic Root Filling, Comp = composite filling, P/endo = posterior endodontic root
filling, Gic = glass ionomer filling, Rpd = removal partial denture, A/cr = anterior crown, F/d = full denture, P/cr = posterior crown,
V/n = veneer, A/br = Anterior Bridge, Cg/inlay = Cast Gold Inlay, P/BR = Posterior Bridge, Cg/onlay = Cast Gold Onlay.

Table 3 shows the distribution of clinical fees charged for various restorative procedures during the
period under review. It can be seen from the table that the price for fixed prosthodontics was higher than that
charged for other restorative procedures. For example, the cost of an amalgam restoration was N2,500.00 per
unit, while a unit of porcelain fused to metal crown was N50,000.00.
Table 3. Distribution of fees charged for restorative procedures in Naira (N).
Restorative Procedures
Amalgam per Unit
GIC per Unit
Composite per Unit
Root Canal per Unit (Anterior)
Root Canal per Unit (Posterior)
Post and Core per Unit (Porcelain Crown)
Apicectomy
Acrylic Jacket Crown per Unit
PFM Crown/Bridge per Unit
Gold Inlay/Onlay per Unit
Gold Crown per Unit
Veneers – Composite/ Porcelain

Fees Charge per Procedure*
N2,500.00
N3,500.00
N5,000.00
N7,500.00
N9,500.00
N40,000.00
N25,000.00
N10,000.00
N35,000.00
N35,000.00
N35,000.00
N20,000.00
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Bleaching – Multiple Teeth
Single
Removable Partial Dentures – One Tooth
Additional Tooth
Upper Full Denture
Lower Full Denture
Inlay/Onlay – (non-precious metal)
Post and Core (Yellow Gold)
Prefabricated Post
Post and Core – (non-precious metal)
Obturator
Denture Relining – with Acrylic
with Soft Liner
Denture Rebasing
Denture Repair
Emergency Partial Denture
Facial Prosthesis
Upper Chrome – Cobalt Denture – Skeletal Plate
Lower Chrome – Cobalt Denture – Skeletal Plate
Lingual Bar/Plate

N30,000.00
N25,000.00
N10,000.00
N2,5000.00
N15,000.00
N15,000.00
N15,000.00
N40,000.00
N5,000.00
N8,000.00
N25,000.00
N2,000.00
N4,000.00
N2,500.00
N2,000.00
N5,000.00
N45,000.00
N25,000.00
N20,000.00
N5,000.00

*150 Naira was equal to 1US$ during the period under review.

Figure 1 shows the relative distribution of demands for the restorative procedures according to fields.

10.44

75.0

53.64

25.2
Operative Dentistry

Endodontics

Removable Prosthodontics

Fixed Prosthodontics

Figure 1. Pictorial distribution of restoration types, according to fields or sub-units of restorative
dentistry.

Discussion
This study can be likened to a consumers’ report, and its findings have been highlighted in terms of
the types of restorative services, the effective demand for restorative services, and the cost of services. The
demand patterns showed that fixed prosthodontic procedures were the least demanded procedures compared to
other restorative procedures in this study. It constituted 2.9% of the total procedures demanded, and this
finding is within the range of the American Dental Association (ADA), the Research Triangle Institute (RTI),
and the North Carolina (NC) [13-15] studies, in which fixed prosthodontic procedure accounted for 5.1%,
2.2%, and 6.9% respectively; and ranked fourth to operative procedures.
This low demand for fixed prosthodontic procedures could be attributed to the high costs of fixed
prostheses as well as inadequate knowledge of these types of treatment modalities on the part of the patients.
Income has been found to be positively associated with the consumption of both health care and dental care.
For dental care, this relationship holds for both the extensive and the intensive margins of consumption. The
5
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implications of this low demand for fixed prosthodontic procedures include under-utilization of the highly
trained professionals in this area of dental services, underutilization of equipment, and possibly resulting in
inadequate training of undergraduate and postgraduate dental students in the art and science of fixed
prosthodontic procedures. An average of 139.2 fixed prosthodontic procedures were performed per year during
the study period or a mere 12/month, and this number was very inadequate for the training of undergraduate
and postgraduate dental students in the art and science of fixed prosthodontic procedures in an institution in a
state which designated itself as a center of excellence in Nigeria. Furthermore, it was was observed that
females accounted for a higher percentage of the restorative treatments done. A likely reason for this
predisposition is that women care more about their health and their appearance and have greater esthetic
concerns than men and tend to present earlier in the clinic when teeth are still restorable [10].
The demand for endodontic procedures accounted for 7.0% of the total demand in this study. This is
contrary to the findings of ADA [14], RTI [15], and NC [16] reports in which endodontic procedures
accounted for 2.4%, 2.2%, and 3.9%, respectively; and ranked third as compared with operative and fixed
prosthodontic procedures. This pattern of demand was an indication of late presentation of cariously and
pulpally involved teeth. This showed that increasing numbers of carious and traumatized teeth with pulpal
involvement, which would have been extracted, were being treated endodontically as an alternative treatment
modality. This positive development could be attributed to increased awareness and the desire of the patients
and dentists to save as many teeth as possible in the population so as to reduce the number of removable and
fixed prosthodontic procedures. Furthermore, this pattern of a relatively high demand for endodontic
procedures might also be attributed to the fact that most endodontic procedures in Nigeria are carried out in
the departments of restorative dentistry of the dental schools or in private clinics, which are reasonably wellequipped for endodontic treatment procedures [17].
Operative procedures were the most demanded restorative services in this study accounting for 75% of
the total procedures. This pattern of demand confirmed the findings of the studies of Mullins et al. [18], ADA
[14], Nash et al. [15], Konrad et al. [16], and Eklund et al. [19] in which operative procedures were shown
to be the most demanded dental services. Therefore, more efforts were being expended on operative services
than endodontic and fixed prosthodontic services combined. However, there was a drastic decline in demand
for operative procedures and other conservation services in the 2014 segment of the period of study.
Nevertheless, this decline cannot be compared, on the same basis, with the decline observed in demand for
restorative procedures according to the findings of ADA [14], Nash et al. [15], Konrad et al. [16], Akpata
[17], Mullins et al. [18] and Eklund et al. [19] in which the observed decline was attributed to improved oral
health status of the surveyed populations as evidenced by the reduction in caries rates. The surveyed
population in this study could not be said to have enjoyed improved oral health status and dental services
according to a survey carried out by Loto et al. [20] in which oral and dental diseases were found to constitute
major public health problems. Therefore, the general decline in the demand for restorative procedures at the
specified segment of this study, that is, 2014, could be attributed to incessant industrial strikes or actions by
Nigerian Medical Association and National Association of Resident Doctors rather than a reduction in the
prevalence of caries because dental caries is still a major public health problem in Nigeria [19].
Both individuals and service providers can substantially influence the demand for and utilization of
dental care [21]. Changes in dental health have an impact on the demand for and utilization of dental services.
In turn, utilization also has an influence back on dental health. This drastic reduction in the total demand for
restorative procedures might also have been caused by the reduction in the spending powers of the consumers
6
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of dental services who are mainly civil servants whose salaries have remained the same, over the years, in the
face of the devaluation of the Nigerian currency (Naira) and hyperinflation engendered by the Nigerian
political and economic crises with serious adverse effects on the socioeconomic fabric of the society. Inadequate
supply or complete lack of instruments and materials could also account for the drastic reduction in the supply
and demand for restorative procedures in 2014.
A large body of research has identified the factors affecting dental care utilization, especially the
importance of income and dental insurance in the demand for and utilization of dental services [22,23]. In
Nigeria, the output of dental professionals from all the dental schools is too low to meet the therapeutic and
preventive needs of dental patients, while the number of training facilities are inadequate to meet the oral
health needs of the population. There is also inadequate regulation and monitoring of these training
institutions. Moreover, the management of these facilities is influenced by inadequate funding derived from
federal and state governments, as well as private, corporate or faith-based bodies. The facilities are also
inequitably distributed, with more than half of them located in the southern part of the country [24]. Thus,
public health insurance systems are usually justified on the grounds of equity and as a means of redistributing
welfare from high-income individuals to low-income persons. The case for public health insurance as a
mechanism for redistribution has been studied carefully and theoretically [25]. Some researchers have
observed that health insurance, as a supplement to income taxation, can achieve redistribution more efficiently
than increasing income taxes alone. Cost-sharing is thus expected to exert an impact on the number of
healthcare services consumed [25,26]. A cost-sharing mechanism in dentistry also exerts an influence on
patient demand for dental services and/or consumer moral hazard. Coverage levels of dental insurance also
affect the amount and mix of care services consumed, and consumers who utilize a no‑user‑charge insurance
plan have better periodontal health and fewer decayed teeth than those in the cost-sharing plans [27].
Availability of insurance also alters the structure of demand toward more expensive dental services [28].
Nigeria presently has very poor dental insurance coverage, and this may have been reflected in the low demand
for expensive but necessary restorative treatment compared to cheaper dental services, whose costs can easily
be borne out of pocket.

Conclusion
This study showed that operative dental procedures were the most performed restorative treatment
modalities during the period under review. Removable prosthodontic, endodontic and fixed prosthodontic
procedures ranked second, third, and fourth, respectively, in procedures accepted by patients. More
comprehensive studies, embracing all disciplines of dentistry, should be done to determine their levels of
demand and clinical relevance in dental practice, while dental education of the populace on treatment options
for the sequelae of dental caries should be adequately done.
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