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INTRODUCTION 

Oral health cannot be considered as a separate entity from the 
general health of any individual1,2. When a tooth exhibits a 
structural defect or when some teeth are missing, oral health 
is threatened, because the form, function (i.e. mastication and 
speech), and esthetics are compromised. However, restoring the 
lost tooth part or replacing missing teeth with dental prostheses 
restores aesthetics, structural, and functional integrity. This 
improves oral health directly and contributes to enhancing one’s 
general health3.
 In recent years, the rapid development of dental 
implants has revolutionized  prosthodontic treatment4,5 but Fixed 
Dental Prostheses (FDP), such as porcelain fused to metal (PFM) 
crowns and bridges continue to remain the preferred tooth/teeth 
replacement option6–8, due to their affordability in comparison 
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to implant-supported restorations. PFM crowns and bridges 
combine the aesthetics of porcelain with the durability of metal, 
making them suitable for both anterior (incisors and canines) and 
posterior (pre-molars and molars) restorations. 
 The national survey of Adult Dental Health of the United 
Kingdom reported a prevalence rate of 34% FDP among its 
population9 and a survey on types of dental crowns in Melbourne, 
Australia, reported PFM (82.6%) as the most prescribed crowns10. 
Furthermore, a study from Virginia reported that dentists are 
mostly engaged in providing FDP services (49%)11 and a similar 
study on dental laboratory production of prosthetic restorations 
from Bulgaria reported that FDP predominates over other types 
of dental prostheses12. In addition, a study from Karachi on the 
choice of treatment options mentioned that FDP (59.2%) are the 
most preferred choice for single tooth replacement13 and a study on 
various type of prosthetic dental restorations in Europe reported 
high prevalence (45%) of fixed dental prostheses8. These pieces 
of information highlight the role of FDP in restoring tooth parts 
or missing teeth in many countries. Nevertheless, there is limited 
information available regarding the distribution, proportion, and 
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preferences for FDP in South-Asian countries.
 In Bhutan, the FDP services started with the establishment 
of the prosthodontic laboratory at the National Referral Hospital 
(NRH) in 2002, which is the sole facility center providing the 
services. According to the hospital’s Annual Reports14,15, more 
than 580 FDP are delivered annually. However, there is a lack 
of information on the distribution pattern and proportion of FDP 
delivered by the hospital.
 Therefore, this study was conducted to assess the 
distribution pattern and proportion of FDP provided to the 
patients seeking FDP services at the hospital.

METHODS

This is a retrospective data analysis of records of various dental 
prostheses maintained at the Department of Dentistry, Jigme 
Dorji Wangchuck National Referral Hospital (JDWNRH), which 
serves as the NRH of Bhutan. While prosthodontic services like 
complete dentures (CD) and acrylic removable partial dentures 
(RPD) are provided to patients in various hospitals across the 
nation, FDP services are exclusively provided by the NRH, 
because it is the only hospital with a fully equipped prosthodontic 
laboratory facility.
 The data records of patients who availed of various 
prosthodontics services were reviewed and records of FDP (single 
crowns and PFM bridges) completed within the span of five years 
(July 2016 to June 2021) were retrieved for the study. The socio-
demographic information, type of prostheses, location of the 
prostheses, and tooth combination for bridges were recorded. The 
extracted information was then anonymized and tabulated onto 
a spreadsheet. Out of the initial 1,835 FDP records, only 1,690 
records were used for the study. The remaining 145 records were 
discarded due to incomplete information required for the study 
analysis.
 Double entry of the data was done in EpiData 3.1 
(EpiData Association. Odense, Denmark) and the analysis of 
the data was performed using STATA (Ver.14.1). A descriptive 
analysis was performed to determine the distribution pattern 
of FDP among gender, teeth type, age groups, and in upper or 
lower jaws. The association between the gender and age groups, 
prostheses type, and age groups were examined using chi-square 
test at 0.05 significance level.
 The ethical clearance for this study was obtained via Ref. 
No. IRB/Approval/PN21-021/2021/519 from the Institutional 
Review Board (IRB), Khesar Gyalpo University of Medical 
Sciences of Bhutan (KGUMSB) and the study site approval was 
obtained from the administrative office of the NRH.

RESULTS

Distribution pattern of fixed dental prostheses
Females received more (56.75%) FDP compared to males. The 
median age of females requiring FDP was 33(23-41) years while 
it was 37(26-50) years for males. Accordingly, the distribution of 

FDP in different jaws was; 561 crowns and 539 bridges delivered 
in the upper jaw and 373 crowns and 217 bridges in the lower jaw 
(Table 1 & 2).

Crown distribution
The median age of patients who had crowns was 32(22-44) 
years. Amongst males, the age group of 21-30 years received the 
highest number of crowns (n= 402, 24.88%). For females, the 
age group 31-40 years received the highest number of crowns 
(n=532, 26.88%) (Table 1).

Of the 561 crowns in the upper jaw, the highest percentage was 
in the 21-30 years age group (27.09%). However, the proportion 
of 373 crowns in the lower jaw has the highest percentage in the 
≤ 20 years age group (24.4%) (Table 2).

Amongst both males (n=402) and females (n=532), molar required 
most crowns (50.62% and 51.13% respectively) (Figure 1).

Table 1. Age and gender distribution of patients who 
received FDP* services from Dental Department of the 
National Referral Hospital from July 2016 to June 2021

Age 
groups

Crowns Bridges
Male
(n)(%)

Female
(n)(%)

Male
(n)(%)

Female
(n)(%)

<=20 65(16.17) 132(24.81) 30(9.12) 52(12.18)
21-30 100(24.88) 137(25.75) 69(20.97) 104(24.36)
31-40 79(19.65) 143(26.88) 74(22.49) 145(33.96)
41-50 64(15.92) 69(12.97) 72(21.88) 76(17.8)
51-60 48(11.94) 38(7.14) 54(16.41) 41(9.6)
>60 46(11.44) 13(2.44) 30(9.12) 9(2.11)
Total 402 532 329 427

*Fixed dental prostheses

Table 2. Age and jaw type of patients who received FDP* 
services from the Dental Department of the National 
Referral Hospital from July 2016 to June 2021

Age 
groups

Crowns Bridges
Upper
(n)(%)

Lower
(n)(%)

Upper
(n)(%)

Lower
(n)(%)

<=20 106(18.89) 91(24.4) 67(12.43) 15(6.91)
21-30 152(27.09) 85(22.79) 131(24.3) 42(19.35)
31-40 140(24.96) 82(21.98) 160(29.68) 59(27.19)
41-50 84(14.97) 49(13.14) 96(17.81) 52(23.96)
51-60 43(7.66) 43(11.53) 60(11.13) 35(16.13)
>60 36(6.42) 23(6.17) 25(4.64) 14(6.45)
Total 561 373 539 217

*Fixed dental prostheses
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Figure 1: Crown distribution for different teeth types at the Dental Department of the 314 
National Referral Hospital from July 2016 to June 2021 315 
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Figure 1. Crown distribution for different teeth types at the 
Dental Department of the National Referral Hospital from 
July 2016 to June 2021

In upper jaw, the distribution of crowns among tooth type revealed 
slightly higher percentage for pre-molars (35.89%). In contrast, 
the lower jaw exhibited a distinct proportion with a notably high 
percentage for molars (75.34%) (Figure 2). 
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Figure 42: Upper and lower crown distribution for different teeth types at the Dental 317 
Department of the National Referral Hospital from July 2016 to June 2021 318 
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Figure 2. Upper and lower crown distribution for different 
teeth types at the Dental Department of the National Referral 
Hospital from July 2016 to June 2021

Bridge distribution
The median age of patients who had bridges was 36 (28-47) years. 
Both males (n= 329) and females (n=427) in the age group 31-
40 years received the highest percentage of bridges (22.49% and 
33.96% respectively) (Table 1). The distribution of 539 bridges in 
the upper jaw was found to be the highest for those in the 31-40 
years (29.68%) age group. Likewise, the 217 bridges in the lower 
jaw were distributed with the highest percentage in the same age 
group (27.19%) (Table 2).  
 In both the gender groups, the distribution proportion 
of bridges showed a higher percentage for the anterior group; 
52.73% in male and 44.73% in female group (Figure 3). 
 Anterior bridges were the most common (55.93%) in the 
upper jaw (n=539) while posterior bridges were most common 
(49.31%) in the lower jaw (n=217) (Figure 4). 
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Figure 53: Bridge distribution in different teeth combinations at the Dental Department of 320 
the National Referral Hospital from July 2016 to June 2021 321 
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Figure 64: Upper and lower bridge distribution in different teeth combinations at the 323 
Dental Department of the National Referral Hospital from July 2016 to June 2021 324 
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Figure 3. Bridge distribution in different teeth combinations 
at the Dental Department of the National Referral Hospital 
from July 2016 to June 2021
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Figure 64: Upper and lower bridge distribution in different teeth combinations at the 323 
Dental Department of the National Referral Hospital from July 2016 to June 2021 324 
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Figure 4. Upper and lower bridge distribution in different 
teeth combinations at the Dental Department of the National 
Referral Hospital from July 2016 to June 2021
DISCUSSION

Distribution pattern of fixed dental prostheses
The female group with 56.75% received more FDP with a lower 
median age of 33(23-41) years which is in agreement with 
previous studies  from other countries on the socio-demographic 
distribution of patients with fixed prostheses in Nigeria16, the 
United Kingdom9, and distribution of artificial crowns and fixed 
partial dentures by Siliness and Odont17. However, this contradicts 
the results from an institutional study on patient-preferred 
treatment modalities for replacing one or two missing teeth from 
India6,18, a study on factors influencing the treatment options 
for a single missing tooth from Pakistan13, and a study on the 
prevalence of crowns and fixed partial dentures by Napankangas 
et al19. All these studies reported a higher proportion for male 
patients. The predominance of female patients may suggest that 
they are more concerned about their appearance and tend to seek 
FDP services at much younger ages than their male counterparts.
 The chi-square test at 0.05 significance level indicates  
an association between gender and age groups with Pearson 
correlation coefficient = 86.14, df =5, and p-value=0.001.   
Similarly, an association between the prostheses type and age 
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groups with Pearson correlation coefficient = 44.49, df = 5, and 
p-value=0.001, was observed. These findings suggest that there 
are statistically significant relationships between the variables, 
highlighting the importance of considering gender, age, and 
prosthesis types when analyzing prosthetic dental data.

Crown Distribution
In the present study, a similar distribution pattern of crowns 
among the tooth types was noted in both gender groups with 
the molars, accounting for over 50%, followed by pre-molars, 
incisors, and canines. The distribution percentage was different 
from previous studies; a survey on the distribution and types of 
full crowns from Australia10, a Nigerian hospital-based study 
on the distribution and types of artificial crowns and bridges20, 
and a study from Norway17, which all reported higher incisor 
crowns. Molars have complex occlusal anatomy with numerous 
pits and fissures, which makes them susceptible to dental caries 
development21. Extensively carious teeth often require root canal 
treatment (RCT) and FDP over them to restore their form and 
function. This could explain the main reason behind the higher 
crown percentage in molars.
 The crowns distribution follows a similar pattern across 
gender and age groups, with a higher percentage observed in 
younger age groups; 24.88% (male) in 21-30 years, and 26.88% 
(female) in 31-40 years. Similarly, it was observed that the 
upper jaw had the highest percentage in 21-30 years age group, 
and in the lower jaw, the highest percentage was in ≤20 years. 
A similar result was reported from Nigeria 20, with the highest 
proportion in the 20-29 years age group. However, studies from 
European countries9,17,22 reported a higher percentage in the more 
than 40 years age group. The larger distribution percentage in the 
younger age group may be due to the high prevalence of caries in 
developing nations23 and within the Asian region23–27. This might 
have prompted them to avail earlier dental treatment and FDP 
services.
 Research studies conducted in Norway regarding the 
distribution of artificial crowns and fixed partial dentures and 
pattern of FDP in dental schools and general dental practices 
found that incisors were the most frequently crowned teeth in 
the upper jaw and pre-molars in the lower jaw17,22,28. A Nigerian 
study reported incisors as the most crowned teeth in both jaws 
20. An Australian survey in Melbourne which investigated the 
distribution and types of crowns, reported the most commonly 
crown teeth as incisors (27.2%) 10 in the upper jaw and molars 
(18.2%) in the lower jaw. In the study, a different distribution 
proportion in the upper jaw was observed with the highest 
proportion for pre-molars (35.89%), followed by molars, incisors, 
and canine. In the lower jaw; crowns were predominantly made 
for molars (75.34%). 
 The limited advocacy programs on the prevention of 
dental caries and oral hygiene practices in developing countries 
24,25,27, and the posterior teeth with anatomically susceptible forms 
to dental caries could be the reasons for having a higher crown 
proportion of posterior teeth21. Upper incisor crowns (28.75%) 

have a substantially greater percentage than those of lower 
incisors. The conspicuous position and the inclination make the 
upper incisors more susceptible to injury from everyday activities 
and sports29, which may need crown placement following root 
canal treatment.

Bridge Distribution
In gender and age categories, the distribution pattern of bridges 
shows a similar pattern to that of the crowns with the highest 
proportion found in the 31 - 40 years age group at 22.49% (male) 
and 33.96% (female). Likewise, in both the jaws, a similar 
distribution proportion with the highest percentage in the same 
age group; 29.68% (upper) and 27.19% (lower) was observed. 
Similar results were reported in Indian study18, (34.05%) in the 
same age group and by from Nigeria16 in ≤ 30 years age group. 
But European studies8,17,22, reported a higher percentage of fixed 
partial dentures in the 40 years and above age groups.  Higher 
dental caries burden and the lack of awareness on preventive 
dental care and facilities in less developed countries23,24,26,27,30 
might be the reason for having a higher number of people in the 
younger age group who availed earlier dental treatment and FDP 
services to restore the lost dental form, function, and aesthetics. 
 The distribution proportion of bridges in gender groups 
reveals a higher percentage for the anterior group in both gender 
groups; 52.73% (male) and 44.73% (female). A similar trend was 
observed in the upper jaw, where the anterior group (55.93%) 
has the highest percentage. These findings are in agreement with 
the previous studies16,17,20,22,28. The relatively higher percentage of 
bridges for the upper anterior group may suggest that aesthetic 
and social factors play a significant role in patients seeking FDP 
services for maxillary teeth.
 The distribution proportion in the lower jaw was observed 
with the highest percentage associated with the posterior group 
(49.31%). The study on dental laboratory production of prosthetic 
restoration from Bulgaria reported a similar result12. Given that 
the posterior teeth are primarily responsible for chewing, those 
patients with FDP in the lower jaw likely prioritized function 
over aesthetics.
 The National Referral Hospital, being the sole facility 
offering FDP services in the country, is a crucial source of data. 
However, it is important to note that its location in the capital 
city may bias the data, potentially representing primarily the FDP 
cases of patients of the western region only.
 To obtain a more comprehensive understanding of 
the prevalence, distribution, and proportion of FDP in different 
regions, genders, and age groups, there is a need to conduct a 
prospective study on FDP delivered to patients with a focus on the 
residential location of the patients coming to avail FDP services. 
This broader study would help provide a more representative 
and holistic picture of FDP utilization and needs in the country, 
ensuring that healthcare planning and resource allocation align 
with the dental care requirements of the entire population.
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CONCLUSIONS

The findings from this study shed light on the distribution and 
preferences surrounding FDP. These insights are valuable for 
dental professionals and clinicians in understanding patient needs 
and guiding treatment planning.
 The study revealed a consistent distribution pattern 
of FDP in both gender groups, with molar crowns and anterior 
bridges being the most prevalent. Notably, there were variations 
in treatment preferences between the upper and lower jaws, with 
the upper jaw requiring more aesthetic-focused restorations and 
the lower jaw emphasizing functionality. 
 In light of these findings, dental practitioners can tailor 
their treatment approaches to better meet patient expectations, 
whether focusing on aesthetics or functionality, depending on 
the specific dental restoration needs. Ultimately, these insights 
contribute to more personalized and patient-centered dental care, 
leading to improved oral health outcomes and patient satisfaction. 

RECOMMENDATIONS

An essential requirement is establishing an appropriate preventive 
advocacy program for patients to minimize the demand for 
new FDP. Additionally, an adequate number of skilled dental 
professionals is required to increase coverage and enhance FDP 
services in all healthcare facilities to maintain the existing FDP in 
optimal condition and to address the issues of failing FDP.
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