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Highlights

This study presents new evidence on how root canal treatment (RCT) and tooth extraction
differentially affect oral health-related quality of life (OHRQoL) among Malaysian adults, using the
validated S-OHIP(M) instrument. These results offer important insights for clinicians, policymakers,
and public health planners, particularly in relation to Malaysia’s national oral health goal of
maintaining at least 20 functional teeth.

What are the main findings?

e Patients who underwent root canal treatment reported significantly better oral health-related
quality of life compared to those who had tooth extractions.

¢ Differences were consistent across all OHIP-14 domains, with RCT patients experiencing fewer
functional limitations, less pain, and reduced psychological and social impacts.

What are the implications of the main findings?

® Root canal treatment supports the preservation of natural dentition and aligns with Malaysia’s
national oral health goal of maintaining at least 20 functional teeth.

¢ Findings emphasize the importance of integrating patient-centered outcomes into oral health
policy, clinical decision-making, and nationwide strategies to promote RCT as a cost-effective option.

Abstract

Objective: To compare oral health-related quality of life (OHRQoL) between patients undergoing
root canal treatment (RCT) and tooth extraction in Malaysia. Methods: A cross-sectional study was
conducted among 484 adult patients (243 RCT, 241 extraction) attending public restorative dental
clinics in Selangor and Kuala Lumpur. Participants completed the validated 14-item Malaysian Oral
Health Impact Profile (5S-OHIP(M)). Independent t-tests and chi-square tests were applied (p < 0.05).
Results: The RCT group reported significantly lower mean OHIP-14 scores (12.9 + 8.4) compared to
the extraction group (18.5 + 10.5), indicating better OHRQoL. Across all OHIP-14 domains, RCT
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patients experienced fewer functional limitations, less pain, reduced psychological discomfort, and
lower social handicap. Sociodemographic differences were observed in age, gender, and education,
but not ethnicity. Conclusion: RCT is associated with better OHRQoL outcomes than extraction,
supporting its role as a tooth-preserving, cost-effective option. Findings highlight the importance of
integrating patient-centred outcomes into oral health policy and clinical decision-making.

Keywords: oral health-related quality of life; root canal treatment; tooth extraction, OHIP-14;
Malaysia; restorative dentistry

1. Introduction

In 2022, the World Health Organization reported that almost 3.5 billion people worldwide
suffered from oral diseases [1]. Dental caries, periodontal disease, and tooth loss remain highly
prevalent across all age groups in the Southeast Asia region. This region recorded more than 900
million cases on untreated dental caries of deciduous teeth with an estimated prevalence of 43.8%,
untreated caries of permanent teeth with 28.7% of estimated cases and edentulism with 4.1% of
prevalence. This region has the highest oral cancer incidence and mortality among all WHO regions
[2].

In Malaysia, national oral health surveys reported an improvement with decreases in tooth
extraction and improved retention of functional teeth among adults [3]. Root Canal Treatment (RCT)
is a major advantage as it preserves the natural tooth, maintaining the normal chewing function,
occlusion and aesthetics. While with tooth extraction, the bone remodelling and resorption usually
follows with a more pronounced buccal plate area. However, RCT might be complex, and it requires
careful cleaning, disinfection, shaping of the root canal system and sealing. Failure to do so might
lead to infection or surgical treatment [4]. In terms of cost, RCT is more expensive ($689.10) as
compared to simple extraction ($280.10) among Swedish adults [5]. However, if the extracted tooth
was replaced, the cost was even higher ($1245.50). This study also indicates no differences in the
QALYs for both groups.

Nonetheless, disparities persist especially among elderly and lower income groups [6]. Malaysia
had a revised set of Oral Health Goals 2010 adapting to current challenges, recent evidence and
changing health priorities parallel to Malaysia’s population [2]. The objective is to improve health
status and quality of life caused by oral conditions. This was mainly set to achieve through lifelong
wellness, reducing levels of morbidity and mortality caused by oral conditions. Targets were set at
76.9% and 23.9% of 35-44 and 60-70 age groups respectively having at least 20 functional teeth.

The Oral Health Related Quality of Life (OHRQoL) captures functional, psychological and social
impacts of oral health. It goes beyond clinical indicators but reflects how an individual's oral
condition influences the person’s ability to eat, speak and interact socially [7]. Oral Health Impact
Profile (OHIP) is a standardized tool developed by Slade & Spencer used to measure OHRQoL [8].
The initial 49 statements described the consequences of oral disorders (OHIP-49). In 1997, Slade
developed OHIP-14, with good reliability, validity and precision. This version was widely used with
language modifications and regional concerns [9].

The OHIP-14 Malaysia has been a cultural adaptation, linguistic and validated for the Malaysian
population [10]. It has been adapted to represent and capture the language and cultural interpretation
pertaining to pains or discomfort, cultural norms on aesthetics and the differences in health-seeking
behaviour [10]. It is widely used in cross sectional studies investigating ranges of OHRQoL of
Malaysian population from periodontitis, decayed, missing or filled teeth or basic periodontal
services [11][12][13]. S-OHIP(M) is used for general oral health impact assessment and can also be
used for condition-specific assessment with its own specific version [14]. Research involving tools has
shown that oral conditions like periodontitis affect specific domains of OHRQoL especially on
psychological domains and physical pain. Studies also indicate that observable differences can be
seen across ethnicity and socioeconomic status [15,16]. These studies showed consistent cultural
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adaptation using S-OHIP (M) with broad application across populations of specific clinical groups.
This tool also reflects its versatility across oral health impact from basic examination and diseases.

Evidence indicated positive impact on OHRQoL among root canal treatment patients as
opposed to tooth extraction among adults and children’s patients [17,18]. Local studies also have been
focusing on naval officers and athletes [19,20]. However, lack of local study demonstrates the
difference of OHRQoL between RCT and tooth extraction among adults in Malaysia. Thus, this study
aimed to understand an adult patient’s perspective by evaluating the effect of root canal treatment
quality of life as with patients who underwent tooth extraction in daily life.

2. Materials and Methods

Study Design

This cross-sectional study was carried out involving patients attending selected Restorative
Dental Clinics in Malaysia. The selection of the clinics was done purposively based on the level of
willingness of the specialists in participation of this study.

Sample Size Calculation

Sample size was calculated based on Dhand & Khatkar (2014) considering an expected
population standard deviation (SD) of 10.9 to estimate a mean with 95% confidence and a precision
of 1.5. The expected number of participants is 206 individuals per group [21].

Data Collection

The data collection period was from January to December 2023 (twelve months). A total of 484
participants were recruited at 10 different Restorative Clinics in the study from Selangor and Wilayah
Persekutuan Kuala Lumpur. For the RCT group, a total of 243 participants were recruited and 241
participants recruited for the Tooth Extraction group. The inclusion criteria were patients aged 18
years old and above, patients that were referred from endodontic treatment at a restorative dental
clinic and patients presented with clinical evidence of pulp or periapical tissue problems indicating
a need for root canal treatment. The exclusion criteria were patients exhibited with uncontrolled
periodontal disease, patients with serious medical conditions that required hospitalisations in the
past and patients that required physician consultation before dental treatment. Disability patients
and patients with communication disabilities were also excluded. The study protocol was registered
with NMRR-17-3485-37374 S2 R2 and approved by Medical Research Ethics Committee (MREC),
Ministry of Health Malaysia.

Patients attending the study sites were screened for eligibility during the clinic visits. The
selection was done using convenience sampling. The patients were personally invited to join this
study. For the RCT group, participants were invited to the study after they completed their RCT
treatment while participants in the Tooth Extraction group were invited prior to their consultation
session at the clinic. The purpose of this study was explained to the patients and informed consent
was obtained. The questionnaires were answered by the patients and collected upon completion.

Instrument

The study used a modified 14-item Oral Health Impact Profile (Malaysia) S-OHIP (M)[10], which
had been validated for use in the Malay and English language. The questionnaire comprises three
sections. Section A consists of 14 items. It has domains of physical pain (questions A6 — A12), oral
functional limitations (questions Al- A5, A13), and psychological discomfort (question A14). Section
B has three questions on general self-perception on oral health status; section C consists of 4 questions
on tooth condition and finally section D has 4 questions on the patient's social demographic and
economic background.

Patients were asked to complete the survey. A five-point Likert scale was used to assess patients’
oral impacts throughout the previous 12 months. The scale ranges from ‘0’ for ‘never’, ‘1’ for “hardly
ever’, ‘2" for ‘occasionally’, ‘3’ for ‘fairly often” and ‘4’ for ‘very often’. The total ordinal response
indicates the severity of the individual patients’ impact. The mean severity score is equal to the mean
OHIP score, and the severity impact can range from 0 to 56. Poorer OHRQoL is indicated by a higher
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OHIP score. The prevalence of impact, or the proportion of participants who answered "fairly often"
or "very often" to one or more items, was also ascertained.

Data management and Analysis

Data entered and managed using IBM (SPSS Statistics) version 25.0. Data were initially tabulated
using frequency and percentages. Descriptive statistics are used to describe sociodemographic
characteristics. Chi-square test and student t-test was used to compare the differences between the
root canal treatment and Tooth Extraction groups [20].

3. Results

A total of 484 participants completed the questionnaires on their visit. A total of 243 participants
(50.2%) represent the RCT group and 241 (49.8%) for the Tooth Extraction group as in Table 1.

Table 1: Sociodemographic characteristics comparison between patient with RCT and
Tooth Extraction (N=484)

Sociodemographic RCT Tooth Chi-square
Extraction test
(p-value)
Frequency Frequency (%)
(%)
Overall 243 241 -
Gender
Male 72 (38.9) 113 (61.1) <0.001*
Female 171 (57.2) 128 (42.8)
Age Group
18-34 69 (65.7) 36 (34.3) <0.001*
35-44 64 (54.7) 53 (45.3)
45-59 71 (49.0) 74 (51.0)
60 and above 39 (33.3) 78 (66.7)
Ethnicity
Malay 163 (50.8) 49.2 (158) 0.622
Chinese 53 (48.2) 51.8 (57)
Indian 19 (46.3) 53.7 (22)
Others 8 (66.7) 4 (33.3)
Education Level
Secondary school and below 69 (38.1) 112 (61.9) 0.02%*
STPM, Diploma equivalent 28 (57.1) 21 (42.9)
University Degree 146 (57.5) 108 (42.5)

*p<0.05, p<0.001

Comparing the two groups by socio-demographic characteristics showed significant differences
except for ethnicity (Table 1). Male participants showed a higher proportion in the Tooth Extraction
group (61.1%) as compared to female participants (57.2%) in the RCT group. Participants aged 60
years old and above were in a higher proportion in the Tooth Extraction group (66.7%) while
participants aged 18 to 34 years old showed a higher proportion of having RCT (65.7%) than other
age groups. Patients with secondary school and below education showed a higher proportion in the
Tooth Extraction (61.9%) as compared to the RCT group (38.1%).

The mean and median values for both RCT and Tooth Extraction were comparable, indicating
an acceptable skewness. The overall mean OHIP-14 score for the RCT group is 12.87+8.37 and Tooth
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Extraction group is 18.53+10.48 (Table 2). Compared by gender, females have higher mean OHIP
scores as compared to male across both RCT and Tooth Extraction. However, the difference between
male and female respondents are bigger in the Tooth Extraction group (male =16.35+ 9.56,
female=20.46 +10.91) compared to the RCT (male =11.31+6.99, female=13.53+ 8.82) group. Between age
groups, in the RCT group, the mean OHIP score was lower among 45-59 age groups (10.49+ 6.44).
While for the Tooth Extraction group, the oldest age category has the lowest mean OHIP score (15.09+
9.03). By ethnicity, in the RCT group, Indians with the lowest mean OHIP score (7.68+ 5.49) compared
to other ethnicities. In the Tooth Extraction group, Chinese reported the lowest mean OHIP score
(17.07+ 10.40). Compared by education level, secondary and below level have the lowest mean OHIP
score for both RCT and Tooth Extraction group (RCT=12.29+ 8.45, Tooth Extraction=16.68+ 9.63).

Table 2: Mean OHIP-14 score by Sociodemographic Characteristics of RCT and Missing

Teeth Group
RCT Tooth Extraction
OHIP(M) Score OHIP(M) Score
Variables Mean + SD Median Mean + SD Median (IQR)
(IQR)
Overall \ 12.87+ 8.4 12.00 (11.00) 18.53 £10.48  17.00 (14.00)
Gender
Male \ 11.31+£6.99 | 11.00 (10.75) 16.35£9.56  16.00 (13.00)
Female 13.53+8.82  12.20(12.00)  20.46 £10.91 19.00 (15.75)
Age group \
18-34 15.51+£9.12 | 15.00 (14.00)  21.11 £10.30 = 19.00 (15.50)
35-44 \ 12.89+ 8.61 12.00 (10.75)  22.40+£11.03  23.00 (16.00)
45-59 10.49+ 6.44 = 11.00 (9.00) 18.14 £10.52  16.50 (14.50)
60 and above 12.51+8.62  12.00 (12.00) 15.09+9.03 14.00 (12.25)
Ethnicity
Malay \ 13.69 £8.21 13.00 (11.00) 19.25 +10.13 17.00 (14.25)
Chinese 11.64 £9.10 | 10.00 (12.50) 17.07£10.40  15.00 (16.50)
India \ 7.68+5.49  6.00 (10.00) 17.09+ 13.56  16.00 (17.75)
Others 16.63+ 6.99 | 14.50 (10.75) 18.75+5.74 | 18.50 (10.75)
Education
Level
Secondary 12.29+ 8.45 ' 12.00 (13.00) 16.68+ 9.63 16.00 (12.75)
school and
below
STPM, Diploma 15.3949.45 14.00 (15.25)  21.57+12.62  20.00 (18.50)
equivalent
University 12.66+ 8.08 | 11.50 (11.00) 19.86+ 10.64 18.5 (14.00)
Degree

Analysis of the mean of OHIP-14 domains showed significant differences in all 7 domains.
Across all domains (functional limitation, physical pain, psychological discomfort, physical
disability, psychological disability, social disability, handicap), RCT groups have a lower mean OHIP
score compared to Tooth Extraction group (Table 3). The highest mean OHIP score across domains
were for psychological discomfort with an average of 3.06+1.83 in the RCT group and an average of
3.70£2.09 for Tooth Extraction group. While the lowest mean OHIP scores were for the social
disability domain with an average of 0.72+1.18 for RCT group and an average of 1.30+1.78 for Tooth
Extraction group.
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Table 3: Mean OHIP-14 score between RCT and Missing Teeth by S-OHIP Domains

OHIP domain RCT (n=243) Extraction tooth p -value
Mean + SD (n=241)
Mean + SD

Functional Limitation 2.11£1.71 3.19+1.95 <0.001%*
Physical Pain \ 2.07+1.41 2.74+1.63 <0.001*
Psychological 3.06+1.83 3.70+2.09 <0.001*
Discomfort

Physical Disability \ 2.00+1.78 3.10+2.27 <0.001*
Psychological Disability 1.43+1.56 1.93+1.89 0.01*
Social Disability \ 0.72+1.18 1.30+1.78 <0.001*
Handicap 1.49+1.54 2.57+1.95 <0.001*

*p<0.01, p<0.001

Figure 14. items in Table 4 showed significant differences between RCT and Tooth Extraction. Across all items
signify statistically significant differences in the mean of OHIP-14 score, except in item A12: Ulcer in the mouth
(p=0.09) and item A16: Felt discomfort due to food getting stuck (p=0.78). Across all items, the lowest mean
OHIP-14 score was 0.25+0.58 for the item Avoiding Going Out among RCT participants and 0.56+0.97 among
Tooth Extraction participants. While the highest mean OHIP-14 score was for item, Had to Avoid Eating Some
Foods with an average of 1.44+1.15 among RCT participants and an average of 1.84+1.26 among Tooth Extraction

participants.

Table 4. OHIP-14 (M) mean score between RCT and Missing Teeth by S-OHIP items (t-
test)

Domain/Items RCT Tooth p-value
Extraction | (t test)

Mean + SD Mean + SD

Functional limitation

Al: Difficult chewing any foods 1.09 £1.01 1.84+1.16 <0.001*
A4: Had bad breath caused by dental 1.02+1.05 1.35£1.14 <0.001*
problem

Physical function

Al1: Discomfort eating any food 1.30£1.03 1.84+£1.15 <0.001*
A12: Had Ulcer in the mouth 0.77+0.78 0.90+0.91 0.09
Psychological Discomfort

A16: Felt discomfort due to 2.12+1.16 2.15+1.17 0.78
food getting stuck

A17: Felt shy 0.95+1.14 1.56+1.34 <0.001*
Physical Disability

A24: Had to avoid eating some foods 1.44+1.15 1.84+1.26 <0.001*
A27: Avoided smiling 0.56 £0.98 1.26 +£1.38 <0.001*
Psychological Disability

A29: Your sleep being disturbed 0.62+0.83 0.80+1.04 <0.001*
A33:  Your concentration being 0.80+0.89 1.13£1.07 0.04*
disturbed

Social Disability

A35: Avoided going out 0.25+0.58 0.56+0.97 <0.001*
A39: Problems in carrying out 0.46+0.73 0.73£1.00 <0.001*
daily activities

Handicap

A41: Had to spend a lot of money 0.81+0.93 1.28+1.12 <0.001*
A44: Felt less confident of yourself 0.67+0.91 1.29£1.23 <0.001*

*p<0.05, p<0.001
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4. Discussion

This study highlights the significant sociodemographic differences of patients attending the
restorative clinics. In terms of gender, most of RCT patients were female, as this aligned with local
studies indicating women that are generally health conscious, actively seeking dental care and
showed more concern for aesthetics and tooth preservation [22,23]. Younger adults (18-34 years) were
more likely to receive RCT reflecting their literacy to maintain natural dentition during working and
socially active years [24]. While in contrast, the older age exhibits significantly higher tooth loss, often
presented with tooth carries or periodontal reasons which required tooth extraction which reflects
the cumulative effects of old age and access to restorative care [25]. In terms of ethnicity, this study
showed no significant association between ethnicities and RCT or Tooth Extraction group. While
other local studies indicate differences across ethnicities in Malaysia [26].

Adults choose RCT or tooth extraction procedure based on the perceived value of the tooth.
Local study by Razak and colleagues showed that a higher proportion of adults preferred RCT to
preserve teeth [27]. While previous studies indicated the lower cost associated with tooth extraction
as compared to RCT [28,29]. This reason being one of the deciding factors in choosing either RCT or
tooth extraction. While the perception of pain and anxiety influences patients to choose tooth
extraction as compared to RCT [30]. However, reviews stress on the usability of value-based payment
approaches with the utilisation of OHRQoL as the outcome of interest [31,32]. The superiority of
using OHRQoL as it captures the perceptions of adults comparing both treatment options.

This study reports oral health-related impact on quality of life among patients seen in restorative
dental clinics using a standardized questionnaire. The study showed significant mean differences of
OHRQoL domains of patients with RCT and tooth extraction. Systematic review indicates
improvements of OHRQoL of RCT among cross-sectional studies but no significant association in
longitudinal studies. Previous study also found significant improvements in OHRQoL significantly
associated with the method of root canal treatment [33].

In this study, the mean OHIP-14 score across domains indicates that social disability was least
likely to affect the OHRQoL among adults in Malaysia. These findings align with other studies [20,34]
indicating that oral health impacts are less immediately perceived by everyday Malaysians as
compared to physical or psychological domains. Malaysians may perceive socially accepted with a
minor oral function or aesthetic problem. This reflects cultural adaptation towards social norms
among the Malaysian community [34]. By contrast, the highest mean OHIP-14 score in the
psychological domain reflects that symptoms may interfere with daily function, mastication and
emotional well-being of Malaysian adults [35]. This is a similar finding in other countries as oral
issues caused significant physical as well as psychological affect [36,37].

The OHRQoL concept evolved as more evidence grew of the impact of oral disease on social
roles. Patients reporting pain will negatively impact quality of life including oral function,
psychological discomfort and disability [30]. Evidence of effective endodontic treatment or RCT and
successful treatment being mainly considered as clinical outcome, and lack of information from
patients' perspectives. The study showed no significant differences between the two groups in getting
ulcers, food stuck, disturbed sleep and concentration in daily life. Endodontic treatment in the elderly
is very challenging as pulp becomes necrotic and other pathological changes [38]. The lack of
information from preoperative radiographs can create uncertainty and guesswork during access.
Medical conditions such as hearing loss and cognitive impairments may cause communication
difficulties and as consequence, they receive limited services, in suboptimal care such as extractions
and removable prostheses despite age-related declines in orofacial sensorimotor [39]. The RCT group
has similar OHRQoL compared to other individual treatments except preventive controls.

RCT is highly cost-effective as first line intervention [40]. Orthograde and even surgical re-
treatment is also cost-effective compared to fixed partial dentures or implant supported crowns.
Study on catastrophic spending also showed huge spending in the Tooth Extraction group, where
replacement of teeth is costly compared to saving the tooth by RCT [5].
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This study strength lies in the diverse adult population OHRQoL perceptions. It can capture
young adults, working adults as well as older adults. However, the differences with RCT and Tooth
Extraction needed to be interpreted with caution as the differences between groups might be
attributed by the demographic and contextual differences in the study design. Future study might be
looking at adjusted analysis.

5. Conclusions

In conclusion, this study adds knowledge to the differences of OHRQoL of RCT and Tooth
Extraction patients. Significant differences between the two groups in response to OHRQoL domains.
The outcome from this study can be used as an input for future reference to dental fraternity services
especially the dental restorative specialties. This can further provide input in patients counselling
and referral. The knowledge gained to develop strategies and activities in promoting Root Canal
treatment nationwide.
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