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Introduction: The rate of general anesthesia (GA) use for pediatric dental treatment in Saskatchewan is among the highest 
in Canada. Although the prevalence of and risk factors for early childhood caries (ECC) has been reviewed nationally, 
few studies have focused on Saskatchewan. The objective of this study was to determine the prevalence of and predictive 
factors for dental treatment under GA in Saskatchewan.

Methods: This retrospective review focused on pediatric patients who required dental treatment under GA in Saskatchewan 
between 2015 and 2018. Demographic, dental diagnostic and treatment data and number of previous exposures to GA 
were collected and analyzed.

Results: We reviewed 570 patient records. Dental treatment needs among the sample were complex; children had 
10.85 ± 3.56 (mean ± standard deviation) teeth treated, for an average cost of $3231.72 ± $898.95 per child. Children 
who lived in less accessible or remote locations had a significantly higher caries experience, number of teeth treated 
and cost of treatment. In addition, children who lived in such locations were more likely to have had previous dental 
treatment under GA (odds ratio [OR] 1.29, 95% CI 1.029–1.645) compared with those who lived in easily accessible/
accessible areas (OR 0.81, 95% CI 0.700–0.953).

Conclusion: Our findings confirm previous research that children who require dental treatment under GA have extensive 
caries and treatment needs. Our results suggest that children who live in less accessible and more remote areas of the 
province have a higher burden of disease and are more likely to require repeated GA exposures for dental treatment. 
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Dental caries is the most common chronic disease of 
childhood; when left untreated, it can result in severe pain, 
infection and impaired quality of life.1,2 In Canada, nearly 

2 thirds of children aged 6–11 years have experienced some form of 
dental caries.3 For children < 6 years, the presence of ≥ 1 decayed, 
missing (due to caries) or filled tooth surfaces in the primary dentition 
(dmft) is defined as early childhood caries (ECC). Despite advances 
in clinical and community-based prevention strategies to reduce 
the overall burden of disease and a shift toward minimally invasive 
approaches to manage ECC,4,5 the treatment of extensive disease still 
requires a surgical approach to restore or remove teeth to maintain 
optimal oral health.

For many young children, cooperation in a traditional dental setting 
is a considerable challenge. This could be because of young age, 
lack of emotional or psychological maturity or the presence of 
a disability.6 In such instances, admission to hospital and general 
anesthesia (GA) may be required for treating ECC, which adds 
significant risk and expense.6 In addition, treatment under GA may 
be the only option for providing safe, efficient and effective dental 
care for children for whom local anesthesia is ineffective because 
of an acute infection, anatomic anomaly or allergy; those requiring 
complex and lengthy surgical procedures; those who are extremely 
anxious, fearful and uncooperative; and those requiring emergency 
dental care.6

A growing body of evidence suggests that rates of dental treatment 
under GA have been increasing over time.7–10 In Canada, Schroth 
et al.11 reported an overall rate of dental treatment under GA of 
12.1 per 1000 children < 5 years. This accounts for 31% of all 
outpatient surgeries in this age bracket, and represents about $21 
million annually in total hospital-associated costs.11 Furthermore, 
children from vulnerable populations are disproportionately affected 
by ECC. This includes children living in remote communities, low-
income households and Indigenous communities, who, on average, 
experience higher rates of GA use for dental treatment.11 Although 
the risk of adverse events associated with the use of GA for dental 
treatment has been relatively low,12 there is still concern over the 
high rates of caries recurrence and retreatment for children who have 
undergone dental treatment under sedation.13,14 Pre-clinical evidence 
of an association between early exposure to GA and neurotoxicity 
is also emerging, as well as concerns that multiple exposures to 
GA before the age of 3 years may be associated with decreased 
processing speed and fine-motor abilities and greater deficits in 
reading and behaviour.15–17 Given these potential associations, there 
is incentive to investigate risk factors and trends associated with 
dental treatment under GA, with the aim of developing strategies 
for prevention.

A recent review using national administrative data showed that 
Saskatchewan has one of the highest rates of GA use for pediatric 
dental treatment and average costs per child compared with other 

jurisdictions.11 Although the prevalence of and risk factors for ECC 
have been reviewed in Canada,18 few studies have examined the 
use of GA for pediatric dental treatment in Saskatchewan. Before 
strategies to reduce the rates of dental treatment under GA are 
developed, a more thorough understanding of the underlying causes 
unique to Saskatchewan is required. Thus, the objective of this study 
was to determine the prevalence of and predictive factors for dental 
treatment under GA in Saskatoon, Saskatchewan.

Methods

This retrospective cross-sectional study was conducted at the Royal 
University Hospital (RUH) and the College of Medicine, University 
of Saskatchewan, Saskatoon, Saskatchewan. This is a primary 
referral site for dental surgeries in the province. Patient records for 
children < 6 years who received dental treatment under GA between 
1 Jan. 2015 and 31 Dec. 2018 were selected for review. Each patient 
record was assigned a random number to conceal patient identities.

The following variables were considered to be important for this 
investigation and were abstracted directly from patient records: 
age, date of birth, gender, postal code, date of surgery, history of 
previous GA, American Society of Anesthesia (ASA) physical status 
score, duration of surgery (minutes), dental diagnosis and a summary 
of dental procedures completed (class I and II dental restorations, 
crowns, root canal therapy, extractions, sealants). 

The remoteness of primary residence was determined by matching 
postal codes to data from Postal Code Conversion File (PCCF 2019) 
from Statistics Canada and using the “manual classification of the 
remoteness index based on natural breaks, population and number 
of census subdivisions” method described by Subedi et al.19 Here, 
a remoteness index (RI) is first determined by considering the 
distance that separates a community from all the population centres 
in a given travel radius, as well as their size. Remoteness is then 
further divided into 5 categories: easily accessible (RI < 0.1500), 
accessible (RI 0.1500–0.2888), less accessible (RI 0.2889–0.3898), 
remote (RI 0.3899–0.5532) and very remote (RI > 0.5532).19 This 
remoteness variable was then combined into 2 categories based 
on the distribution of data: “easily accessible/accessible” and “less 
accessible/remote/very remote.” The dmft index was determined 
based on the World Health Organization criteria for dental surveys.20 

Total cost of dental treatment per child is an estimate of the direct 
costs associated with dental services and was determined using 
the Saskatchewan Dental Fee Guide produced by the College of 
Dental Surgeons of Saskatchewan. Total anesthesia cost per child is 
an estimate of the direct costs associated with anesthesia services 
and was determined using data provided by the Department of 
Anesthesia, College of Medicine, and University of Saskatchewan. 
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Primary data abstraction was completed by AL and audited by KD 
as a measure of quality control. Data analysis began with descriptive 
statistics including the frequencies, means and standard deviations 
for our main variables. Results are presented as means or proportions, 
as appropriate. Differences in means or proportions were compared 
using independent t tests and Χ2 tests, respectively. A p value < 0.05 
was considered significant. All analyses were performed using 
STATA 15 software (StataCorp, College Station, Texas, USA).

This study was approved by the University of Saskatchewan 
Biomedical Research Ethics Board (BioID #659).

Results

We reviewed 570 patient records for this study. The demographic 
characteristics of the sample population are shown in Table 1. The 
mean age of the children was 4.57 ± 0.73 years, and 55.5% were 
males. Most children requiring treatment were relatively healthy and 
classified as ASA I (72.9%) or ASA II (25.4%). Based on children’s 
documented history of dental treatment, 15.4% had previously 
required GA at least once at this site, while 6% had experienced ≥ 2 
previous dental surgeries under GA. Although 49.5% of children 
lived in an easily accessible/accessible area, 50.5% lived in an area 
that was less accessible/remote/very remote.

The mean time that children were spending under GA for their dental 
treatment was 104.46 ± 27.40 minutes (Table 2). The overall burden 
of disease was high: children had a mean dmft index of 11.52 ± 3.84, 
and a mean of 10.85 ± 3.56 teeth per child required some form 
of treatment. An analysis of treatment provided revealed that more 

teeth required restoration (8.62 ± 3.06) than extraction (2.22 ± 2.53). 
A further breakdown of treatment revealed that more stainless steel 
crowns (6.11 ± 3.13) were placed per child compared with class I 
or II dental restorations (2.51 ± 2.93). When estimating costs, we 
calculated that, on average, $3231.72 ± $898.95 was attributed to 
the direct costs of dental treatment, and $784.33 ± $159.81 was 
attributed to the direct costs of anesthesia services.

Comparisons based on remoteness are presented in Table 3. 
Children in our sample who lived in less accessible/remote/very 
remote areas presented with a greater overall burden of disease. 
These children had statistically significant higher mean dmft index 
scores (mean difference [MD] = 1.287, 95% confidence interval 
[CI] = 0.621–1.858, p = 0.000), mean number of teeth treated per 
child (MD 1.452, 95% CI 0.887–2.034, p = 0.000), mean total 
number of restorations placed (MD 0.587, 95% CI 0.057–1.042, 
p = 0.028) and mean number of extractions (MD 0.933, 95% CI 
0.522–1.319, p = 0.000). 

In addition, children who lived in less accessible/remote/very remote 
areas were more likely to have required GA at least once in the past 
(odds ratio [OR] 1.29, 95% CI 1.029–1.645) than those who lived in 
an easily accessible/accessible area (OR 0.81, 95% CI 0.700–0.953). 
In terms of cost of treatment, children who lived in less accessible/
remote/very remote areas were associated with a significantly 
higher cost of dental treatment per child (mean difference in cost 
[MD] 359.71, 95% confidence interval for the mean difference [CI] 
213.54–496.46, p = 0.000). No significant differences were found 
between the groups in terms of age, procedure time, sealants placed 
and estimated anesthesia costs.

Table 1:  Summary of patient demographics (n = 570).

Demographic No. (%)

Age, years

≤ 2 78 (13.7)

3 129 (22.6)

4 143 (25.0)

5 138 (24.2)

6 83 (14.5)

Mean ± SD 4.57 ± 0.73

Sex

Male 317 (55.5)

Female 251 (44.5)

Table 1 continued
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Table 2: Summary of clinical findings and dental treatment provided.

Mean ± SD

Total time under GA, minutes 104.46 ± 27.40

dmft index (decayed, missing, filled teeth) 11.52 ± 3.84

Total teeth treated 10.85 ± 3.56

Total restorations placed 8.62 ± 3.06

Class I or II dental restoration 2.51 ± 2.93

Stainless steel crown 6.11 ± 3.13

Demographic No. (%)

Population of centre where primary residence located

Small (1000–29 999) 257 (45.1)

Medium (30 000–99 999) 141 (24.7)

Large (≥ 100 000) 172 (30.2)

Location of residence (remoteness)

Easily accessible 181 (31.8)

Accessible 101 (17.7)

Less accessible 158 (27.7)

Remote  98 (17.2)

Very remote 32 (5.6)

History of treatment under GA 

First experience 448 (78.6)

≥ 1 previous experience(s) 122 (21.4)

Frequency of repeat treatment under GA

0 448 (78.6)

1 88 (15.4)

2 15 (2.6)

3 9 (1.6)

≥ 4 10 (1.8)

ASA classification

ASA I 416 (72.9)

ASA II 145 (25.4)

ASA III 8 (1.4)

Note: ASA = American Society of Anesthesia, GA = general anesthesia, SD = standard deviation.

Table 2 continued
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Mean ± SD

Total extractions 2.22 ± 2.53

Total sealants 0.31 ± 1.05

Total cost of dental treatment per child, $ 3231.72 ± 898.95

Total cost of anesthesia per child, $ 784.33 ± 159.81

Note: GA = general anesthesia, SD = standard deviation.

Table 3: Comparison of outcome measures based on remoteness of primary residence.

Outcome measure Ŧ

Easily accessible/
accessible area
(mean ± SD)

Less accessible/
remote/very remote 
area (mean ± SD)

Mean 
difference

95% CI of difference

p Lower Upper

Age, years 4.57 ± 1.23 4.62 ± 2.09 −0.054 −0.335 0.231 0.709

Total time under GA, minutes 105.21 ± 28.45 103.49 ± 26.21 1.724 −3.098 5.929 0.522

dmft index 10.87 ± 3.75 12.16 ± 3.76 −1.287 −1.858 −0.621 0.000

Total teeth treated  10.08 ± 3.62 11.62 ± 3.40 −1.452 −2.034 −0.887 0.000

Total restorations placed 8.35 ± 3.22 8.94 ± 2.92 −0.587 −1.042 −0.057 0.028

Class I and II restorations 2.71 ± 2.85 2.13 ± 2.56 0.577 0.095 0.971 0.017

Stainless steel crown 5.59 ± 3.23 6.62 ± 3.15 −1.029 −1.558 −0.532 0.000

Total extractions  1.72 ± 2.27 2.65 ± 2.75 −0.933 −1.319 −0.522 0.000

Total sealants  0.34 ± 1.03 0.26 ± 1.01 0.078 −0.094 0.230 0.414

Total cost of dental treatment 
per child, $ 3059.01 ± 905.02 3418.72 ± 861. 68 −359.71 −496.46 −213.54 0.000

Total cost of anesthesia 
per child, $ 789.40 ± 162.23 781.02 ± 154.34 8.38 −19.27 35.16 0.510

Outcome measure ¥

Easily accessible/
accessible area, 
OR (95% CI)

Less accessible/
remote/very remote 
area OR (95% CI) Χ2 

Degrees 
of 

freedom — p

Repeat treatment under GA 
(OR) 0.81 (0.700–0.953) 1.29 (1.029–1.645) 5.689 1 — 0.016

Note: GA = general anesthesia, OR = odds ratio, SD = standard deviation, Ŧ Independent T-Test, ¥ Chi-Squared Test

The Use of General Anesthesia for Pediatric Dentistry 
in Saskatchewan: A Retrospective Study

J Can Dent Assoc 2022;88:m9 
September 29, 2022  

J Can Dent Assoc 2022;88:m9 ISSN: 1488-2159  5 of 9   



Discussion

In this retrospective study, we examined and profiled a cohort of 
pediatric patients who have received dental treatment under GA in 
Saskatoon, Saskatchewan. Consistent with other published studies, 
we confirm that children who are being referred for treatment 
under GA have a high severity of ECC and require extensive 
dental rehabilitation as measured by the number of teeth requiring 
treatment. Our data also revealed that almost half the patients in 
our sample lived in less accessible or remote locations and that 
these children presented with greater dental treatment needs. These 
findings highlight the geographic disparities that exist with respect to 
the burden of oral disease and timely access to dental care.

Setting the foundation for optimal oral health in childhood requires 
early risk assessment and timely interventions. This is the rational for 
the recommendation that all children establish a dental home and 
have their first dental visit before their first birthday (age 1 visit).21,22 
Indeed, previous research has shown that early dental visits are 
associated with fewer total dental procedures and lower overall 
costs for children.23–25 In our sample population, about 63% of 
children were > 4 years, which is indicative of the need to develop 
improved prevention strategies targeting preschool children. There 
are many potential barriers for children seeking timely access to 
dental care, including socioeconomic status, family structure, race, 
insurance coverage and geographic location.26 In addition, the 
distribution of oral health care providers,27 their compliance with 
recommendations28 and public awareness of the age 1 visit are 
areas where future work is needed. It is imperative that oral health 
care providers and policymakers divert resources toward targeted 
approaches to oral health promotion and early interventions aimed 
at preventing ECC in preschool children.

When examining clinical data, we noted that among children who 
presented to the RUH, the severity of ECC (dmft index) and the 
overall treatment needs represented by number of teeth receiving 
treatment were high. On the one hand, this demonstrates that oral 
health care providers in Saskatchewan are generally following 
recommendations for hospital referrals and selecting cases based 
on extensive treatment needs in addition to a complete behaviour 
assessment. However, as Schroth et al.11 have noted, treatment 
needs and rates of dental treatment under GA can also serve as an 
important indicator of population health; thus, the clinical findings 
from our sample demonstrate a high burden of disease. This was 
associated with high estimates of direct costs per child associated 
with providing dental treatment ($3231) and anesthesia services 
($784) and likely higher indirect costs per family, which we were 
unable to capture in this study. 

Approximately 21% of our sample had required GA at this location 
at least once before, and 6% had more than 2 exposures. These 

findings are consistent with research into risk factors and trends in 
repeat use of GA for dental treatment, which has ranged from 2% to 
17%.29–31 The many potential explanations for repeat hospital visits 
include failure to follow up with comprehensive care, limited access 
to routine preventative care, medical comorbidities and the selection 
of restorative material and recurrent decay.13–14,29–31 However, further 
analysis would be required to ascertain the relation between these 
risk factors and repeat GA use in Saskatchewan.

Recent Canadian studies have demonstrated that rates of dental 
treatment under GA are significantly higher among children who 
live in less accessible and remote regions of the country, compared 
with those who live in densely populated areas.7,11 Our postal 
code analysis allowed us to determine the relative remoteness 
of the primary residence for our sample population. Consistent 
with previous research, we found that patients in our sample 
population who lived in less accessible and more remote areas 
presented with higher dmft scores and were more likely to have 
had previous treatment under GA. Access to timely dental care has 
long been a challenge in northern Canadian communities.7,32–34 In 
part, this has been explained by the relatively high proportion of 
First Nations communities in northern parts of Canada, which are 
typically underserved, where access to consistent dental care is 
scarce and where prevalence of ECC is high.33–35 In addition, many 
remote communities may not have the benefit of population-based 
interventions, such as community water fluoridation, as a means of 
prevention. Given the disparities based on remoteness highlighted 
in our study, a coordinated effort will be needed to improve the 
distribution of oral health care providers and resources to the 
traditionally underserved areas of the province.

This study has several limitations that should be taken into 
consideration. First, a number of general dentists and pediatric 
dental specialists provide treatment at the RUH, and, despite a 
standard philosophy for pediatric dental care, a degree of variability 
in treatment planning and services provided must be presumed. This 
study also may not have captured the full extent of a child’s previous 
history of GA, if they had been treated in private facilities. With this 
retrospective study design, we were unable to make any inferences 
about the cause of ECC for patients in the sample or the need for 
treatment under GA. Finally, as with any retrospective chart review, 
we were limited to the data available in patients’ medical records, 
and, thus, additional confounding risk factors may not have been 
captured. Nonetheless, given the large sample size and the limited 
availability of published data, this study offers valuable insight 
into the use of GA for dental treatment in Saskatchewan that will 
stimulate further research in the area.
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Conclusion

Our findings confirm previous research that children who require 
dental treatment under GA have a high burden of disease and 
excessive treatment needs. We also noted significant geographic 
disparities between children who live in less accessible and remote 
regions of the province compared with those who live in easily 
accessible/accessible areas. Targeted prevention strategies to reduce 

the burden of oral disease for these high-risk children must be 
considered to reduce the incidence of dental treatment under GA. 
We further recommend that health care providers and policymakers 
prioritize addressing geographic disparities that prevent timely 
access to dental care.

Dr. Raazi  
is an associate professor and the inaugural 
provincial department head of the provincial 
department of anesthesiology, University 
of Saskatchewan and Saskatchewan 
Health Authority.

The Use of General Anesthesia for Pediatric Dentistry 
in Saskatchewan: A Retrospective Study

J Can Dent Assoc 2022;88:m9 
September 29, 2022  

J Can Dent Assoc 2022;88:m9 ISSN: 1488-2159  7 of 9   



References
1. Casamassimo PS, Thikkurissy S, Edelstein BL, Maiorini E. Beyond the dmft: the human and economic cost of early childhood caries. 

J Am Dent Assoc. 2009;140(6):650-7.

2. Sheiham A. Dental caries affects body weight, growth and quality of life in pre-school children. Br Dent J. 2006;201(10):625-6.

3. Summary report on the findings of the oral health component of the Canadian Health Measures Survey, 2007-2009. 2010. Ottawa: 
Health Canada; 2010. Available: https://publications.gc.ca/collections/collection_2010/sc-hc/H34-221-1-2010-eng.pdf (accessed 
2020 Dec. 19). 

4. Hurlbutt M, Young DA. A best practices approach to caries management. J Evid Based Dent Pract. 2014;14 suppl:77-86.

5. Frencken JE, Peters MC, Manton DJ, Leal SC, Gordan VV, Eden E. Minimal intervention dentistry for managing dental caries — a 
review: report of a FDI task group. Int Dent J. 2012;62(5):223-43.

6. Behavior guidance for the pediatric dental patient. The reference manual of pediatric dentistry. Chicago: American Academy 
of Pediatric Dentistry; 2021. p. 306-24. Available: https://www.aapd.org/globalassets/media/policies_guidelines/bp_behavguide.pdf 
(accessed 2022 Sept. 9).

7. Schroth RJ, Pang JL, Levi JA, Martens PJ, Brownell MD. Trends in pediatric dental surgery for severe early childhood caries in 
Manitoba, Canada. J Can Dent Assoc. 2014;80:e65.

8. Rudie MN, Milano MM, Roberts MW, Divaris K. Trends and characteristics of pediatric dentistry patients treated under general 
anesthesia. J Clinl Ped Dent. 2018;42(4):303-6.

9. Hicks CG, Jones JE, Saxen MA, Maupome G, Sanders BJ, Walker LA, Weddell JA, Tomlin A. Demand in pediatric dentistry for 
sedation and general anesthesia by dentist anesthesiologists: a survey of directors of dentist anesthesiologist and pediatric dentistry 
residencies. Anesth Prog. 2012;59(1):3-11.

10. Treatment of preventable dental cavities in preschoolers: a focus on day surgery under general anesthesia. Ottawa: Canadian Institute 
for Health Information; 2013. Available: https://publications.gc.ca/collections/collection_2014/icis-cihi/H118-94-2013-eng.pdf 
(accessed 2022 Sept. 9). 

11. Schroth RJ, Quiñonez C, Shwart L, Wagar B. Treating early childhood caries under general anesthesia: a national review of 
Canadian data. J Can Dent Assoc. 2016;82:g20.

12. Bennett JD, Kramer KJ, Bosack RC. How safe is deep sedation or general anesthesia while providing dental care? J Am Dent Assoc. 
2015;146(9):705-8.

13. Amin MS, Bedard D, Gamble J. Early childhood caries: recurrence after comprehensive dental treatment under general anaesthesia. 
Eur Arch Paediatr Dent. 2010;11(6):269-73.

14. Amin M, Nouri R, ElSalhy M, Shah P, Azarpazhooh A. Caries recurrence after treatment under general anaesthesia for early 
childhood caries: a retrospective cohort study. Eur Arch Paediatr Dent. 2015;16(4):325-31.

15. Zhang H, Du L, Du Z, Jiang H, Han D, Li Q. Association between childhood exposure to single general anesthesia and 
neurodevelopment: a systematic review and meta-analysis of cohort study. J Anesth. 2015;29(5):749-57.

16. Clausen NG, Kähler S, Hansen TG. Systematic review of the neurocognitive outcomes used in studies of paediatric anaesthesia 
neurotoxicity. Br J Anaesth. 2018;120(6):1255-73.

17. Warner DO, Zaccariello MJ, Katusic SK, Schroeder DR, Hanson AC, Schulte PJ, et al. Neuropsychological and behavioral 
outcomes after exposure of young children to procedures requiring general anesthesia: the Mayo Anesthesia Safety in Kids (MASK) 
study. Anesthesiology. 2018;129(1):89-105.

18. Pierce A, Singh S, Lee J, Grant C, Cruz de Jesus V, Schroth RJ. The burden of early childhood caries in Canadian children and 
associated risk factors. Front Public Health. 2019;7:328.

19. Subedi R, Roshanafshar S, Greenberg TL. Developing meaningful categories for distinguishing levels of remoteness in Canada. 
Ottawa: Statistics Canada; 2020. Available: https://www150.statcan.gc.ca/n1/pub/11-633-x/11-633-x2020002-eng.htm (accessed 
2022 Feb. 8).

20. Oral health surveys: basic methods (5th ed.). Geneva: World Health Organization; 2013. Available: https://www.who.int/
publications/i/item/9789241548649 (accessed 2019 Aug. 8).

The Use of General Anesthesia for Pediatric Dentistry 
in Saskatchewan: A Retrospective Study

J Can Dent Assoc 2022;88:m9 
September 29, 2022  

J Can Dent Assoc 2022;88:m9 ISSN: 1488-2159  8 of 9   

https://pubmed.ncbi.nlm.nih.gov/19491160/
https://pubmed.ncbi.nlm.nih.gov/17128231/
https://publications.gc.ca/site/archivee-archived.html?url=https://publications.gc.ca/collections/collection_2010/sc-hc/H34-221-1-2010-eng.pdf
https://pubmed.ncbi.nlm.nih.gov/24929592/
https://pubmed.ncbi.nlm.nih.gov/23106836/
https://www.aapd.org/globalassets/media/policies_guidelines/bp_behavguide.pdf
https://pubmed.ncbi.nlm.nih.gov/25437944/
https://pubmed.ncbi.nlm.nih.gov/29750625/
https://pubmed.ncbi.nlm.nih.gov/22428968/
https://publications.gc.ca/site/archivee-archived.html?url=https://publications.gc.ca/collections/collection_2014/icis-cihi/H118-94-2013-eng.pdf
https://pubmed.ncbi.nlm.nih.gov/27548666/
https://pubmed.ncbi.nlm.nih.gov/26314981/
https://pubmed.ncbi.nlm.nih.gov/26314981/
https://pubmed.ncbi.nlm.nih.gov/21108916/
https://pubmed.ncbi.nlm.nih.gov/25619862/
https://pubmed.ncbi.nlm.nih.gov/26002228/
https://pubmed.ncbi.nlm.nih.gov/29793593/
https://pubmed.ncbi.nlm.nih.gov/29672337/
https://pubmed.ncbi.nlm.nih.gov/31781530/
https://www150.statcan.gc.ca/n1/pub/11-633-x/11-633-x2020002-eng.htm
https://www.who.int/publications/i/item/9789241548649
https://www.who.int/publications/i/item/9789241548649


21. Nowak AJ, Casamassimo PS. The dental home: a primary care oral health concept. J Am Dent Assoc. 2002;133(1):93-8.

22. Guideline on periodicity of examination, preventive dental services, anticipatory guidance/counseling, and oral treatment for 
infants, children, and adolescents. Pediatr Dent. 2013;35(5):E148-56.

23. Savage MF, Lee JY, Kotch JB, Vann Jr WF. Early preventive dental visits: effects on subsequent utilization and costs. Pediatrics. 
2004;114(4):e418-23.

24. Nowak AJ, Casamassimo PS, Scott J, Moulton R. Do early dental visits reduce treatment and treatment costs for children? Pediatr 
Dent. 2014;36(7):489-93.

25. Bhaskar V, McGraw KA, Divaris K. The importance of preventive dental visits from a young age: systematic review and current 
perspectives. Clin Cosmet Investig Dent. 2014;6:21-7.

26. Watt RG. Social determinants of oral health inequalities: implications for action. Community Dent Oral Epidemiol. 2012;40 suppl 2:44-8.

27. Jones M, Shah T, Hayes A, Uswak G, Bell S. Dental service disparities in Canada: a Saskatoon, Saskatchewan case study. Can 
Geogr. 2016;60(3):346-55. Available: https://onlinelibrary.wiley.com/doi/10.1111/cag.12286 (accessed 2022 Sept. 9).

28. Stijacic T, Schroth RJ, Lawrence HP. Are Manitoba dentists aware of the recommendation for a first visit to the dentist by age 1 
year? J Can Dent Assoc. 2008;74(10):903.

29. Schroth RJ, Smith WF. A review of repeat general anesthesia for pediatric dental surgery in Alberta, Canada. Pediatr Dent. 
2007;29(6):480-7.

30. Guidry J, Bagher S, Felemban O, Rich A, Loo C. Reasons of repeat dental treatment under general anaesthesia: a retrospective 
study. Eur J Paediatr Dent. 2017;18(4):313-8.

31. Sheller B, Williams BJ, Hays K, Mancl L. Reasons for repeat dental treatment under general anesthesia for the healthy child. Pediatr 
Dent. 2003;25(6):546-52.

32. Leck V, Randall GE. The rise and fall of dental therapy in Canada: a policy analysis and assessment of equity of access to oral 
health care for Inuit and First Nations communities. Int J Equity Health. 2017;16(1):131.

33. Uswak G, Keller‐Kurysh E. Influence of private practice employment of dental therapists in Saskatchewan on the future supply of 
dental therapists in Canada. J Dent Educ.2012;76(8)1092-101. 

34. Inuit oral health survey report, 2008-2009. Ottawa: Health Canada; 2011. Available: https://publications.gc.ca/collections/
collection_2011/sc-hc/H34-231-1-2011-eng.pdf (accessed 2022 Sept. 9).

35. Improving access to oral health care for vulnerable people living in Canada. Canadian Academy of Health Sciences; 2014. 
Available: https://cahs-acss.ca/wp-content/uploads/2015/07/Access_to_Oral_Care_FINAL_REPORT_EN.pdf (accessed 2022 Sept. 9). 

The Use of General Anesthesia for Pediatric Dentistry 
in Saskatchewan: A Retrospective Study

J Can Dent Assoc 2022;88:m9 
September 29, 2022  

J Can Dent Assoc 2022;88:m9 ISSN: 1488-2159  9 of 9   

https://pubmed.ncbi.nlm.nih.gov/11811749/
https://pubmed.ncbi.nlm.nih.gov/24290543/
https://pubmed.ncbi.nlm.nih.gov/15466066/
https://pubmed.ncbi.nlm.nih.gov/15466066/
https://pubmed.ncbi.nlm.nih.gov/25514078/
https://pubmed.ncbi.nlm.nih.gov/25514078/
https://pubmed.ncbi.nlm.nih.gov/24672258/
https://pubmed.ncbi.nlm.nih.gov/22998304/
https://onlinelibrary.wiley.com/doi/10.1111/cag.12286
https://pubmed.ncbi.nlm.nih.gov/19126358/
https://pubmed.ncbi.nlm.nih.gov/18254418/
https://pubmed.ncbi.nlm.nih.gov/18254418/
https://pubmed.ncbi.nlm.nih.gov/29380618/
https://pubmed.ncbi.nlm.nih.gov/14733468/
https://pubmed.ncbi.nlm.nih.gov/14733468/
https://pubmed.ncbi.nlm.nih.gov/28728554/
https://pubmed.ncbi.nlm.nih.gov/22855596/
https://publications.gc.ca/site/archivee-archived.html?url=https://publications.gc.ca/collections/collection_2011/sc-hc/H34-231-1-2011-eng.pdf
https://publications.gc.ca/site/archivee-archived.html?url=https://publications.gc.ca/collections/collection_2011/sc-hc/H34-231-1-2011-eng.pdf
https://cahs-acss.ca/wp-content/uploads/2015/07/Access_to_Oral_Care_FINAL_REPORT_EN.pdf

