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Deep carious lesions and other consequences of caries among
18-year-olds at Public Dental Health Service in Northern Norway:
A cross-sectional age cohort study

LINA STANGVALTAITE, RITA KUNDZINA, NAPAT LIMCHAICHANA BOLSTAD,
HARALD M. ERIKSEN & EERO KEROSUO

Institute of Clinical Dentistry, Faculty of Health Sciences, UiT The Arctic University of Norway, Tromsø, Norway

Abstract
Objectives. To document deep carious lesions and other consequences of caries (DCL-CC) in molars of 18-year olds leaving
the free-of-charge Public Dental Health Service (PDHS). To explore the association between background factors and DCL-
CC.Materials andmethods.The final study sample (n = 1876) comprised 95% of individuals born in 1993 and registered in
the PDHS in Troms County, Northern Norway. The most recent digital bitewing radiographs of each subject were examined
for DCL-CC (deep untreated carious lesions, deep restorations, root canal obturations or extractions due to caries). Inter- and
intra-observer kappa scores were 0.62 and 0.87, respectively. Information on background factors (gender, clinic location,
history of medical problems, bitewing examination interval, DMFT score and planned recalls) were retrieved from dental
records. Results. About one-quarter of subjects (488) had at least one molar with DCL-CC. There were 848 molars in total
with DCL-CC; the majority were deep restorations (70%), but 4% were deep untreated carious lesions. More than a quarter of
DCL-CCwere either root canal obturations (14%) or extractions (12%). Multivariable logistic regression analyses showed that
a 1-unit increase in DMFT score was associated with deep untreated carious lesions and extractions due to caries. There
was no association between urban/rural clinic location, which indicated socio-economic status, and either DMFT score or
DCL-CC. Conclusions. Despite the existence of a free-of-charge dental service, more than one-quarter of the subjects in the
present study had at least one molar with DCL-CC.
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Introduction

The prevalence of dental caries in Norway was one of
the highest in Europe in the mid-20th century, but has
since decreased to very low levels [1,2]. According to
the Norwegian National Bureau of Statistics (SSB)
the mean DMFT score among 18-year-olds in the
country in 2011 was 4.3 [3]. Up to 18 years of age,
Norwegian children receive free and systematic dental
care within the framework of the free-of-charge Nor-
wegian Public Dental Health Service (PDHS) [4].
However, not all children benefit equally from the
program. Indeed, according to the SSB, 15–23% of
18-year-olds in Northern Norway have a DMFT
score higher than 9 [5] and DMFT score has been
directly linked to the number of pulpal involvements
and other consequences of untreated dental caries [6].

Short dental recalls have been challenged as having
no scientific basis [7] and several studies on recall
intervals from Norway did not show any significant
adverse effect of longer recall intervals on dental
health [8,9]. Numerous studies have documented
differences in dental health between genders [10–
12]. Medical conditions such as asthma, epilepsy
and eating disorders can also increase the prevalence
of dental diseases [13–15], but socio-economic status
has been reported to be one of the most significant
determinants of dental health [16].
One of the important goals for the PDHS is the

early detection and management of carious lesions,
which is the key to minimizing the number of
teeth with deep carious lesions and other conse-
quences of caries (DCL-CC), which in this study
refers to deep carious lesions, deep restorations,

Correspondence: Lina Stangvaltaite, Institute of Clinical Dentistry, Faculty of Health Sciences, UiT The Arctic University of Norway, 9037 Tromsø, Norway.
Tel: +47 77 64 91 32. E-mail: lina.stangvaltaite@uit.no

(Received 24 April 2014; accepted 14 September 2014)

ISSN 0001-6357 print/ISSN 1502-3850 online � 2015 Informa Healthcare
DOI: 10.3109/00016357.2014.971866

http://informahealthcare.com/journal/ode
mailto:lina.stangvaltaite@uit.no


root canal obturations and extractions due to caries.
Therefore, the aim of this study was to document the
prevalence of DCL-CC, in the molars of 18-year olds,
as it is at this age that people must leave the free-of
charge PDHS. We also explored the association
between background factors and DCL-CC.

Materials and methods

The present cross-sectional age cohort study was
carried out in Troms County (which has 26 dental
clinics included in the PDHS), Northern Norway,
during the spring of 2012. The population of Troms
County is close to 160,000, with 2229 children born
in 1993. A total of 1978 individuals matched the
inclusion criteria: born in 1993 (the location of birth
was not indicated) and registered in Norwegian
PDHS at the time of the study. We excluded 102 indi-
viduals due to the lack of digital bitewing radiographs,
leaving a final study sample of 1876 subjects.
Data on the most recent digital bitewing radio-

graphs for all subjects were retrieved from electronic
dental records (Opus Dental software, Opus Systemer
AS, Nesbru, Norway), entered into Excel data-entry
software (Microsoft Office 365, Microsoft Corpora-
tion, Redmond, WA) using molar as the unit and
analyzed in SPSS version 21.0 (IBM, Somers, NY).
No digital bitewing radiographs were excluded from
the study due to poor quality. The bitewing radio-
graphs were assessed visually, using image size with a
display ratio of 1:1 [17]. The contrast and brightness
were adjusted manually for optimal visualization.
Third molars were not included. Deep untreated
carious lesions and deep restorations (reaching the
inner quarter of the dentineor deeper) were recorded.
In case of uncertainty, a line was drawn on the
radiograph, as shown in Figure 1, and measured.
The ratio AB/AC was used to define the maximum
depth of the untreated carious lesion and restoration
(adopted from Bjørndal et al. [18]) (Figure 1). Inter-
ference from a buccal/lingual restoration was avoided

by cross-checking with dental records. When visible
radiopaque material was seen in the pulp chamber
and further in the canal it was recorded as a root canal
obturation, after confirmation with dental records.
Missing molars were recorded and the reason for
extraction was confirmed in dental records. Gender,
clinic location, history of medical problems (self-
reported), dates of all digital bitewing radiographs
(used to calculate bitewing examination intervals),
DMFT score (of the whole dentition) and dates of
planned recalls (visit indicated as a recall by the
dentist and used to calculate recall intervals) were
also retrieved from dental records. The cities of
Tromsø, Harstad and Finnsnes have recently received
city status from the Norwegian Authorities and were
classified as urban clinic locations.
Digital bitewing radiographs were examined by the

main investigator (LS) after calibration with a
maxillofacial radiologist (NLB). The inter- and
intra-observer reliability were calculated after an
interval of 2 weeks by re-examining 20 radiographs
with 34 molars intentionally selected to present
untreated carious lesion or restoration reaching at
least the inner half of the dentine. The inter-observer
reliability rendered a Cohen’s kappa value of 0.62 and
intra-observer reliability (LS) showed a kappa value of
0.87 [19].
A Mann-Whitney test was used to analyze the dif-

ference in DMFT scores between subjects with and
without DCL-CC. The chi-square test was used to
examine the associations betweenDCL-CC and back-
ground factors (gender, clinic location and history of
medical problems). Subjects were then dichotomized
as follows: (i) those with at least one deep untreated
carious lesion and those without any DCL-CC; (ii)
those with at least one deep restoration and those
without any DCL-CC; (iii) those with at least one
root canal obturation and those without any DCL-
CC; and finally (iv) those with at least one extraction
due to caries and those without any DCL-CC. Uni-
variable binary logistic regression analyseswere used to
determine associations between dependent variables
(deepuntreated carious lesions, deep restorations, root
canal obturations and extractions due to caries) and
gender, clinic location, history of medical problems,
bitewing examination intervals as a continuousvariable
using 6 months as a unit and DMFT score as a con-
tinuous variable. Multivariable binary logistic regres-
sion models were calculated separately for all four
components of the DCL-CC. Only models where
‘deep untreated carious lesions’ and ‘molars extracted
due to caries’were used as dependent variables yielded
acceptable results inHosmer-Lemeshow goodness-of-
fit test (p > 0.05). Multivariable binary logistic regres-
sion analysis was used to examine the association
between DMFT score (dependent variable) and back-
ground factors. The level of significance was set at
p = 0.05 and 95% CI.

A
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Figure 1. Method of assessing the depth of deep untreated carious
lesion/deep restoration on digital bitewing radiographs, adopted
from Bjørndal et al. [18]. Point A is in the middle of the distance of
the deep untreated carious lesion/deep restoration along the
enamel-dentine junction (line). Point B is at the pulpal border of
the deep carious lesion/deep restoration. Point C is at the border of
the pulp. (A) Deep untreated carious lesion on the occlusal surface
of a lower left second molar. (B) Deep restoration on the mesial
surface of a lower right second molar.
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According to the Regional Ethical Committee of
Northern Norway (2011/2492/REK nord) this study
complied with the guidelines for a quality assurance
project. Consequently, ethical approval was consid-
ered unnecessary.

Results

More than one-quarter of the subjects (488) had a
total of 848 molars with DCL-CC (Table I). Most
subjects had one or two affected molars (Table II).
Subjects with DCL-CC had a mean (SD) DMFT
score of 9.1 (4.6), which was more than double that of
subjects without DCL-CC (4.5 (4.0); p < 0.001).

Of the 848 molars with DCL-CC (comprising 6%
of all molars analyzed) a majority had deep restora-
tions (70%). More than one-quarter of these molars
had either root canal obturation (14%) or were
extracted (12%), whereas 4% had deep untreated
carious lesions (Table II). Deep untreated carious
lesions were located as follows: 16 distal, four mesial,
10 occlusal and eight mesial-occlusal-distal surfaces.
Among 488 subjects with DCL-CC, 93 had

planned recall dates. Recall intervals could be calcu-
lated for 83 subjects and varied between 5–40months,
with a mean (SD) of 16.1 (7.1) months. Past recall
dates and dates of digital bitewing radiographs
matched for 85 subjects, among whom the actual

Table I. Distribution of 18-year-olds according to the presence/absence of deep carious lesions and other consequences of caries (DCL-CC) in
permanent molars and background factors. The mean bitewing examination intervals and DMFT score according to the presence/absence of
DCL-CC.

Subjects with at least one molar with DCL-CC (n = 488)

Deep
restorations,

n (%)

Deep untreated
carious lesions,

n (%)

Root canal
obturations,

n (%)

Extractions
due to caries,

n (%)

Subjects without
DCL-CC,
n (%)

Total,
n (%)

Gender

Male 186 (9.9)* 21 (1.1)* 43 (2.3) 39 (2.1) 722 (38.5) 958 (51.1)

Female 218 (11.6) 9 (0.5) 52 (2.8) 29 (1.5) 666 (35.4) 918 (48.9)

Clinic location

Urban 276 (14.7) 24 (1.3) 71 (3.8) 38 (2.0)* 960 (51.2) 1296 (69.1)

Rural 128 (6.8) 6 (0.3) 24 (1.3) 30 (1.6) 428 (22.7) 580 (30.9)

History of medical problems

Yes 41 (2.2)* 3 (0.2) 13 (0.7)* 13 (0.7)* 92 (4.9) 146 (7.8)

No 363 (19.3) 27 (1.4) 82 (4.4) 55 (2.9) 1296 (69.0) 1730 (92.2)

Bitewing examination
interval, mean (SD) in months

16 (5.9) 19.1 (10.6) 16.9 (6.7) 15.4 (8.3) 16.9 (5.3) 16.8 (5.6)

DMFT score mean (SD) 9.2 (4.7) 11.8 (4.7) 9.4 (4.8) 11.4 (5.5) 4.5 (4.0) 5.7 (4.6)

Prevalence 404 (21.5%) 30 (1.6%) 95 (5.1%) 68 (3.6%) 1388 (73.9%) 1876 (100%)

*Statistical analysis with Chi-square test, p < 0.05: female/male vs subjects with deep restorations/subjects without any DCL-CC; presence/
absence of history of medical problems vs subjects with deep restorations/subjects without any DCL-CC; female/male vs subjects with
untreated deep carious lesions/subjects without any DCL-CC; presence/absence of history of medical problems vs subjects with root canal
obturations/subjects without anyDCL-CC; rural/urban clinic location vs subjects with extractions due to caries/subjects without anyDCL-CC;
presence/absence of history of medical problems vs subjects with extractions due to caries/subjects without DCL-CC.

Table II. Distribution of permanent molars with deep carious lesions and other consequences of caries (DCL-CC) according to the number of
molars involved per subject.

Molars with DCL-CC

Number of molars
involved per subject

Deep
restorations,

n (%)

Deep untreated
carious lesions,

n (%)

Root canal
obturations,

n (%)

Extractions
due to caries,

n (%)

Total number of
molars with DCL-CC,

n (%)

1 224 (26%) 9 (1%) 34 (4%) 12 (2%) 279 (33%)

2 190 (22%) 12 (1%) 34 (4%) 30 (4%) 266 (31%)

3 72 (8%) 2 (0.2%) 15 (2%) 13 (1.8%) 102 (12%)

‡4 106 (13%) 15 (2%) 34 (4%) 46 (5%) 201 (24%)

Total 592 (70%) 38 (4%) 117 (14%) 101 (12%) 848 (100%)

Prevalence of deep caries 403



bitewing examination interval varied from 6–34
months, with a mean (SD) of 14.8 (4.5) months.
According to multivariable analyses, a 1-unit

increase in DMFT score resulted in statistically sig-
nificantly higher adjusted odds ratios (ORs) for having
deep untreated carious lesions (OR = 1.4) and for
having extractions due to caries (OR = 1.3) (Tables III
and IV). For deep untreated carious lesions, a
6-month increase in bitewing examination intervals
led to a higher adjusted OR (1.6) (Table III). History
of medical problems was available for 146 subjects
(6.5% of the study sample). The most common
medical problem reported was allergy (28%), fol-
lowed by asthma (13%) and circulatory system dis-
eases (10%). Epilepsy and diabetes both occurred in
7%, rheumatic disorders in 3% and eating disorders
in 2% among subjects having history of medical
problems. High blood pressure, dental fear, ulcerative
colitis, hepatitis, cancer, psychiatric disorder and eat-
ing disorder each occurred in 2% or less of the
subjects having history of medical problems.
Twenty-five per cent of the subjects reported having
‘other’ conditions, but did not give further

information. Having a history of medical problems
led to a higher adjusted OR (2.6) for extractions due
to caries (Table IV).
Multivariable binary logistic regression analysis

showed no statistically significant association between
DMFT score (when the cut-off point was set at 5)
between gender and urban/rural clinic location.
A DMFT score higher than 5 was associated with a
history of medical problems (OR = 1.5, p < 0.05) and
with a 6-month decrease in bitewing examination
intervals (OR = 0.7, p = 0.000).

Discussion

The final study sample consisted of 95% of 18-year-
olds registered in the PDHS in Troms County at the
time of this study. According to the annual report of
The Norwegian Board of Health for the year 1991,
81% of 18-year-olds in the country attended the
PDHS [20]. Thus, the study sample can be inter-
preted as highly representative and it is reasonable to
assume that the results of the present study can be
used to draw conclusions about the prevalence of

Table III. Odds ratios for having at least one molar with deep untreated carious lesions (vs no deep carious lesions and other consequences of
caries) according to background factors retrieved by binary logistic regression.

Independent variable

Crude odds ratio
Univariable analysis
OR (95% CI), p

Adjusted odds ratio†

Multivariable analysis
OR (95% CI), p

Female gender (vs male) 0.5 (0.2–1.02), NS 0.5 (0.2–1.2), NS

Rural location of clinic (vs urban) 0.6 (0.2–1.4), NS 0.6 (0.2–1.8), NS

History of medical problems present (vs healthy) 1.6 (0.5–5.3), NS 2.0 (0.5–7.5), NS

DMFT score (cont.) 1.3 (1.2–1.4), 0.000* 1.4 (1.3–1.5), 0.000*

Bitewing examination interval (every 6 months) cont. 1.3 (1.004–1.8), 0.047* 1.6 (1.2–2.1), 0.005*

Explained variance
Nagelkerke R2

— 0.318

*p < 0.05.
†Adjusted for all independent variables.

Table IV. Odds ratios for having at least one molar extracted due to caries (vs no deep carious lesions and other consequences of caries)
according to background factors retrieved by binary logistic regression.

Independent variable

Crude odds ratio
Univariable analysis
OR (95% CI), p

Adjusted odds ratio†

Multivariable analysis
OR (95% CI), p

Female gender (vs male) 0.8 (0.4–1.3), NS 1.1 (0.6–2.1), NS

Rural location of clinic (vs urban) 1.8 (1.1–2.9), 0.023* 1.5 (0.8–2.8), NS

History of medical problems present (vs healthy) 3.3 (1.7–6.3), 0.000* 2.6 (1.1–5.9), 0.022*

DMFT score (cont.) 1.3 (1.2–1.3), 0.000* 1.3 (1.2–1.4), 0.000*

Bitewing examination interval
(every 6 months) cont.

0.6 (0.4–0.9), 0.021* 0.9 (0.7–1.3), NS

Explained variance
Nagelkerke R2

— 0.271

*p < 0.05.
†Adjusted for all independent variables.

404 L. Stangvaltaite et al.



DCL-CC among 18-year-olds in Northern Norway.
These results may also interest other free-of-charge
PDHS.
A systematic review showed a radiographic

prevalence of dentine caries using only bitewing
radiographs that was either exact or slightly under-
estimated compared with total radiographic and clin-
ical prevalence [21]. To our knowledge there are no
studies showing the sensitivity of digital bitewing
radiographs to detect deep carious lesions and deep
restorations, but it is logical to assume the sensitivity is
higher for deep than for shallow dentine carious
lesions. It has been shown that over-exposed radio-
graphs result in a more correct diagnosis of dentine
caries, but also in an increased number of false-
positive diagnoses, which could have led to an
over-estimation of the prevalence. Light radiographs
have been shown to result in under-estimation of
occlusal caries [22]. To overcome these limitations,
the brightness and contrast of digital bitewing radio-
graphs were adjusted manually before recording
DCL-CC.
The most recent digital bitewing radiographs for

14% of the subjects were taken before 2011. This
more than 1-year gap between the recording of the
data and actual radiographic examination might have
led to an under-estimation of the prevalence of DCL-
CC at 18 years of age in this study. The inter-observer
reliability had a Cohen’s kappa value of 0.62, which is
generally considered substantial; intra-observer reli-
ability corresponded to a kappa value of 0.87, which is
considered almost perfect [23].
In the present study, 30 (1.6%) subjects had at least

one molar with deep untreated carious lesion, i.e.
reaching the inner quarter of the dentineor deeper.
The mean number of proximal deep carious lesions
was 0.02 per subject in the 16 molar surfaces sur-
veyed. A study performed two decades ago among
18-year-olds in Northern and Southern Norway
included 24 proximal surfaces of the posterior teeth
and reported a mean number of untreated proximal
surfaces in the inner half of the dentine of 0.11 and
0.02, respectively [9]. A more recent study among
18-year-olds from Southern Norway also included
24 proximal surfaces of the posterior teeth and found
a mean number of carious lesions in the inner third of
the dentine of 0.04 in 1999 and 0.05 in 2006 [24].
However, the aforementioned studies cannot be
directly compared with ours due to differences in
the number of surfaces surveyed and the depth of
the carious lesion considered. The ratios of deep
untreated carious lesions with half or inner third
depth are not equivalent to our findings, which might
indicate a more severe caries situation in Northern
Norway.
Every fifth subject (21.5%) in our study sample had

one or more deep restorations. A prevalence of deep
restorations of 22% has been reported among

15-year-olds enrolled in the PDHS in Sweden [25].
However, in the latter study deep restorations were
defined as being halfway or more into the dentine and
premolars were also analyzed. Thus, once again,
taking into account the discrepancy in the age groups
and limiting the detection to much deeper (inner
quarter) lesions in molars only, our data might suggest
a more severe caries situation in Northern Norway.
In the present study 5.1% of 18-year-olds had root

canal obturated molars. In a study from Southern
Sweden [26], 4.2% of 19-year-olds had received
endodontic treatment in one or more molars. This
finding suggests a slightly higher prevalence of end-
odontic treatment in Northern Norway. However,
few molars were extracted due to caries in the present
study, resulting in a mean number of molars per
subject of 7.95. This finding is in line with another
study from Scandinavia, where in 2003 the mean
number of molars among 20-year-olds was 7.9
[27]. The M-component in our study (0.05) was
only slightly higher than that in a 1998 study among
18-year-olds from Southern Norway (0.04) [28].
However, instead of molars only, the latter study
calculated the M-component for the whole dentition,
suggesting more molar extractions in Northern
Norway.
Our study sample represents a young population

from a well-educated society receiving systematic free
dental care. A prevalence of 26% of subjects with
DCL-CC is therefore of concern. Only 93 out of the
488 subjects with DCL-CC (19%) had a documented
recall strategy. This is surprising considering that this
sub-sample presented with mean DMFT score that
was twice that of subjects without DCL-CC. How-
ever, a recent study from Sweden showed that indi-
vidualized recall intervals did not eliminate root canal
obturations and extractions due to caries [29].
In the present study data on missed appointments

were not available. Another study from Norway
reported the proportion of missed and cancelled den-
tal appointments among 18-year-olds to be ~17%
[30]. The same study also indicated that subjects
with missed appointments had a higher mean
DMFT score at 18 years of age [30]. Indeed, accord-
ing to the SSB, the age cohort born in 1993 in Troms
County already had slightly higher mean DMFT
score (2.0) at age 12 years compared to that of the
whole country (1.6) [3]. The same tendency was
observed at 18 years of age, with a mean DMFT
score of 5.3 for Troms County and 4.3 for the whole
country.
There is no separate written policy document for

caries prevention measures (such as fluoride therapy
and fissure sealing) in Troms County, only knowledge
transfer between universities and dentists (personal
communication, Chief Dental Officer of Troms
County), but current prevention practices seem to
be in accordance with the recent updated clinical
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recommendations and supporting systematic review
and Cochrane review used in high-risk subjects
[31,32]. High dentist turnover might be among the
reasons for the present, non-optimal caries situation
in Northern Norway.
The cross-sectional study design limits the ability to

identify causative factors. In the present study deep
untreated carious lesions and extractions due to caries
were associated with a higher DMFT score. This
finding is in line with Benzian et al. [6], who showed
that the DMFT score is directly linked to the number
of pulpal involvements in the mixed dentition. In
addition, longer bitewing examination intervals
were positively associated with deep untreated carious
lesions (OR = 1.6). It is logical to assume that bite-
wing examination intervals reflect recall intervals in
our study, since the majority of recall dates and dates
of digital bitewing radiographs matched. The reasons
for longer bitewing examination intervals are
unknown. According to the Chief Dental Officer
there are two different recall routines in Troms
County. In Tromsø district (Tromsø and Karlsøy
kommune) recall intervals are determined by age,
according to the risk to develop caries in that age
group, and vary between 13 and 24 months. When
recall intervals are long, high-risk patients may receive
an extra screening and/or prophylaxis between two
ordinary examinations. In the rest of Troms County
recalls are based on risk assessment by the dentist or
dental hygienist and vary between 12–24 months.
This system might function worse due to the afore-
mentioned irregular recruitment of dentists, which
leads to recall intervals that are shorter than optimal,
because the assessors want to compensate for the risk
of vacant dental positions.
History of medical problems increased the adjusted

OR (2.6) for extractions due to caries. In the present
study history of medical problems were self-reported.
More than half of the subjects with such a history
(53%) indicated allergy or ‘other’ conditions that have
no proven scientific relationship with caries. There-
fore, our findings here should be interpreted with
caution. Socio-economic status is one of the most
significant determinants of dental health [16] and it
has been shown that socio-economic status is signif-
icantly lower in rural areas of Norway compared with
urban areas [33]. The variable clinic location was
included in multivariable binary logistic regression
analyses, but showed no association with either
DCL-CC or DMFT score. This might indicate that
the free-of-charge PDHS successfully eliminates
socio-economic disparities in dental care delivery.
Other socio-economic indicators, such as parents’
educational level, occupation and income, were not
available in the present study.
A recent questionnaire study showed that 20–50%

of the dentists in Northern Norway preferred total
caries excavation and, if exposure occurred, more

than half preferred direct pulp capping, mainly with
calcium hydroxide [34]. Total caries excavation has
been shown to result in more pulpal exposures com-
pared to a stepwise approach, and the success rate for
direct capping with calcium hydroxide in adults has
been shown to be low, indicating a future need for
endodontic treatment [18].
As practically all of the molar teeth are restored with

composite in the PDHS in Norway, the shorter
median survival time of composite compared to amal-
gam or cast crowns will comprise a considerable
amount of replacements of previous restorations in
the near future [35–37]. Consequently, placing/
replacing deep restorations for more than one-fifth
of the subjects will comprise a potential risk of end-
odontic treatment.
Despite the existence of a free-of-charge PDHS,

more than one-quarter of the subjects in the present
study had at least one molar with DCL-CC. Of the
molars with DCL-CC, more than one in four had
either received a root canal obturation or been
extracted. The overall management of carious lesions
needs to be improved in order to avoid deep carious
lesions and alleviate the financial burden for those no
longer eligible for the PHDS, whereas the improved
management of deep carious lesions could save the
teeth from the most severe consequences.
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