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Abstract
Objective: To examine sex-specific differences in the demographics and work 
patterns of Canadian orthodontists.

Methods: Questionnaires were mailed and emailed to a random sample of 384 
orthodontists: 289 men and 95 women. Questions regarding work patterns and 
personal demographics were created and results were compared by sex. 

Results: The response rate was 53.9%. The demographics and work patterns for 
male and female orthodontists were similar for most variables. Women were 
found to be 6 years younger; have 6 fewer years of work experience; expect to 
retire earlier; be more often married to a professional in full-time employment; 
and be more likely to take a leave of absence during their career than their 
male colleagues. Age significantly affected the number of hours worked per 
week and number of phase II starts per year; both variables increased with 
increasing age until approximately 50 years, after which they decreased with 
age. Having children did not significantly affect any of the analyzed variables.

Conclusions: As the practice of female orthodontists was not found to be sub-
stantially different from that of men, it is not possible to speculate whether the 
increasing number of women specializing in orthodontics will provoke a signif-
icant change in the profession. As this is the first survey of its kind in Canada, 
these results may be used as a reference for future comparisons to determine 
work patterns and trends in the orthodontic workforce.

The number of women entering and working in formerly male-dom-
inated health professions has increased significantly in recent 
decades.1,2 As more women pursue professional careers, the number 

specializing within their profession is expected to increase as well, a 
trend that has been observed in the dental specialty of orthodontics.
In the initial Journal of Clinical Orthodontics American Practice Study3 in 1981, 
0.6% of responding orthodontists were women; in repeated practice studies 
during 2005–2011,4-7 women constituted 12–14% of the respondents. The number 
of women specializing in orthodontics is expected to continue to increase. In 
1999, 34% of orthodontic residents in the United States were women,8 whereas 
in 2010, the proportion of female residents had increased to 39%.9 Similar trends 
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have been observed in Canada: in 2006, 36% of orthodontic 
residents were women10; in 2013, the proportion was 47%.

Men and women receive the same education and training 
in their specialty programs; however, they have historically 
assumed different roles and responsibilities with respect to 
work and raising a family. Therefore, there is speculation 
that men and women will practise the same profession 
differently. As the proportion of women specializing in 
orthodontics has increased and is expected to continue 
to increase, speculations have been made concerning 
the potential effect this may have on the profession.11-13

The purpose of this study was to assess the current work 
patterns of male and female Canadian orthodontists 
to determine whether any sex-specific differences exist. 
We examined personal and practice demographics, 
family structure, work patterns and practice charac-
teristics and conducted sex-specific comparisons to 
identify factors that influence practice and work pattern 
characteristics, in an effort to consider whether the 
increased proportion of female orthodontists in Canada 
will affect the future delivery of orthodontic care.

Methods
A questionnaire was developed based on a previously 
published study comparing differences in practice 
patterns among male and female orthodontists in the 
United States.14 Following a pilot study, in which a revised 
questionnaire was given to a group of 5 local orthodon-
tists to check for question error and relevancy, minor 
amendments were made and the final questionnaire was 
produced. The questionnaire and all correspondence 
were translated professionally from English to French to 
minimize potential language barriers for respondents. 
Three of the orthodontists involved in the pilot study were 
bilingual; they completed the survey in both French 
and English to ensure accuracy of the translation.

The estimated number of orthodontic specialists in Canada 
is 799, of which it is estimated that 191 are women (24%) 

and 608 are men (76%). A sample size of 378 was deter-
mined to be adequate for statistical power.15 To ensure 
quota sampling and prevent overrepresentation of either 
sex, this sample size was divided into a target sample 
of 89 (24%) female and 289 (76%) male orthodontists.

Participants were selected by numbering the lists of 
orthodontists, which had been stratified according to 
region of primary practice address and sex, and using a 
random number generator (SPSS version 20.0, IBM, Armonk, 
NY) to determine who to approach with the survey.

For survey implementation and data analysis, 2 distinct 
databases were created to ensure participant confiden-
tiality. Orthodontists selected for participation received 
a copy of the survey package through regular mail, 
addressed to their primary practice address and, where 
email addresses were available, through email with a URL 
link to the online version (Survey Monkey, Palo Alto, CA). 
The survey package consisted of two letters; a letter of 
introduction and a hand-signed letter with a URL address 
and instructions for accessing the online questionnaire, a 
copy of the questionnaire and a self-addressed stamped 
return envelope. Participants in Quebec received all 
correspondence in both English and French. In addition, 
the online version was available in English or French. Each 
survey was linked to a blinded identification marker in the 
upper right hand corner of the questionnaire, body of 
the email and information letter for online survey access 
to differentiate respondents from non-respondents.

All selected survey participants were mailed and/or 
emailed an initial survey package by 17 April 2013, and 
a second “reminder” package was sent to non-respon-
dents by 27 May 2013. In addition, an email information 
package was sent to all female orthodontists practising 
in the eastern region of Canada (n = 6), that were not 
included in the original random sample, on 3 July 2013, 
in an attempt to obtain a representative sample; this 
increased the total number of surveys sent to 384.

For mail-based surveys, data were entered manually, while 
web-based surveys were automatically compiled into Excel 
2011 spreadsheets (Microsoft, Redmond, Wash.). Manually 

Table 1Age of respondents currently (2013), at graduation from dental school, on compltion of orthodontic training, at which their children 
were born and at planned retirement.

Men Women All respondents
p

Mean Median SE Mean Median SE Mean Median SE
Current 52.3 52.0 0.9 46.4 45 1.4 51.2 51.0 0.9 0.002*
Dental school 25.6 25 0.25 25.5 24 0.72 25.6 25 0.25 0.900
Ortho training 31.5 32 0.36 30.7 31 0.56 31.4 31.5 0.31 0.335
Child 1 30.8 30.5 0.46 31.8 33 0.96 31.0 31 0.41 0.976
Child 2 33.6 33 0.40 33.6 34 0.92 33.6 33 0.36
Planned retirement 64.1 65 0.590 61.1 61 0.821 63.5 65 0.503 0.013*

Note: SE = standard error.  
*statistically significant p-values
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entered data were checked twice to ensure accuracy and 
web-based surveys were inspected to ensure that recorded 
data were relevant to questions asked (i.e., numerical 
versus text responses). The two spreadsheets were then 
combined. All data analyses were performed using SPSS 
version 20.0. Before completing testing, model assumptions 
were evaluated; when they were not satisfactorily met, 
further analyses were completed, which is described below. 
For all tests, statistical significance was set at α = 0.05.

Descriptive statistics were generated for each variable, 
including means, standard deviation, standard error, 
medians, ranges and total number of respondents. 
Cross-tabulations, with sex as the independent 
variable, were created, when applicable.

When appropriate, contingency tables were formulated 
and Pearson χ2 values and probabilities were computed. 
In the comparison of means, ANOVA was used. When 
multiple means were compared, a one-way ANOVA 
in conjunction with Bonferroni post-hoc test was used. 
When equal variances between the 2 populations were 
not satisfied, the data were compared using either 
Tamhane’s post-hoc test or log-linear transformation.

The work patterns of Canadian orthodontists were 
evaluated, using the number of hours worked per week, 
number of patients seen per workday and number 
of new case starts per year (in 2012) as the response 
variables. The effects of sex on work patterns were 
evaluated, applying age and number of children or 
children living at home as covariates in the analysis 
using multivariate analysis of covariance (MANCOVA) 
in conjunction with Bonferroni post-hoc test. 

In the evaluation of work-pattern differences, the number of 
female orthodontists in the survey sample was significantly 
lower than that of male orthodontists (27 and 134, respec-
tively). After completing an overall analysis, a random 
sample of 40 male respondents was selected to maintain 
the number of male respondents at 1.5 times the number of 
female respondents to increase statistical power. Analysis 
of a random sample was repeated 20 times and compared 
with an analysis of the entire population (27 women and 
134 men). Because similar trends resulted from the repeated 
random samples and the overall analysis, the overall 
population analysis was used in the discussion of results as 
this includes all of the information collected in the survey.

Approval from the University of Alberta’s Research Ethic 
Board was granted for this research (Pro00036677).

Results
The final sample size for the survey was 371 (280 men, 
91 women). As of 28 July 2013, we received 207 

responses (53.9% response rate), of which 94 (45.4%) 
were completed online and 113 (54.6%) were mailed. Of 
the respondents, 160 (77.3%) were men and 42 (20.3%) 
were women, 5 (2.4%) did not specify their sex.

Demographics

Table 2	 Summary of personal demographics of respondents. 

Characteristic Men Women
No. % No. % p

Location of dental training 
Canada 139 88.0 35 85.4 0.653
United States 12 7.6 2 4.9
Other 7 4.4 4 9.8
Total 158 41
Location of ortho training 
Canada 109 68.6 28 68.3 0.974
United States 47 29.6 13 31.7
Other 3 1.9 0 0.0
Total 159 41
Marital status
Single 15 9.4 6 15.0 0.212
Divorced 7 4.4 2 5.0
Married 126 79.2 28 70.0
Separated 3 1.9 1 2.5
Common-law 7 4.4 3 7.5
Widowed 1 0.6 0 0
Total 159 40
Spousal employment 
status
Full time 35 25.2 31 93.9 —*
Part time 63 45.3 1 3.0
Not currently employed 41 29.5 1 3.0
Total 139 33
Spousal occupation 
Student 1 0.8 0 0 —* 
Dentist 18 13.8 18 54.5
Physician 6 4.6 0 0
Houseparent/homemaker 27 20.8 0 0
Other health profession 27 20.8 2 6.1
Non-health professional 16 12.3 7 21.2
Non-health other 
occupation

33 25.4 6 18.2

Other 2 1.5 0 0
Total 130 33
Number of children 
0 21 13.7 5 13.9 0.189
1 10 6.5 7 19.4
2 59 38.6 14 38.9
3 47 30.7 7 19.4
4 13 8.5 2 5.6
5 0 0 1 2.8
6 2 1.3 0 0
7 1 0.7 0 0
Total 153 36
Note: The totals differ in each category based on the number of respon-
dents per question.  
*p-values were not calculated between male and female orthodontist 
spousal occupation and employment status as there were very small 
numbers in the female groups for statistical strength in comparison.
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The average age of all respondents was 51 years. 
The age range for men was 29–77 years (mean 52.3, 
median 52); the age range for women was 32–65 
years (mean 46.4, median 45). Average age differed 
significantly between the sexes: men were, on average, 
5.9 years older than women (p = 0.002) (Table 1).

Respondents had graduated primarily from Canadian 
dental schools and orthodontic training programs, 
with no significant differences between the sexes 
(p > 0.05) (Table 2). Age at graduation from dental 
school and orthodontic training was similar for men 
and women. The average age at graduation from 
dental school was 25.6 years (p = 0.900), while 
the average age at graduation from orthodontic 
training was 31.4 years (p = 0.335) (Table 1).

Most male and female orthodontists were 
married, with no significant differences 
between the sexes (p = 0.212) (Table 2).

Spouses of male orthodontists were less likely to 
work full time than spouses of female orthodontists. 
Of the married female respondents, 94% reported 
full-time spousal employment; 25% of the married 
male respondents reported having spouses who 
were employed full time, 45% were employed part 
time and 30% were not currently employed. Female 
respondents’ spouses were most likely to be dentists, 
including dental specialists. Most male respondents’ 
spouses were employed in a “non-health other 
occupation,” the most common being office manager/
administrative duties and bookkeeper (Table 2).

The number of children of male respondents ranged 
between 0 and 7, while the range for female respon-
dents was 0–5. The average number of children for both 
men and women was 2.2 (median 2), with no significant 
difference between the sexes (p = 0.189) (Table 2).

The mean age at which both male and female ortho-
dontists had their first and second children did not 
differ significantly (p = 0.976): 30.8 and 33.6 years for 
men and 31.8 and 33.6 years for women (Table 1).

Practice Information
Men were most likely to practise solo (65%), followed by 
group practice limited to orthodontics (29%). The most 
common arrangements for women were working as a 
solo practitioner (48%) and in a group practice limited 
to orthodontics (48%). Analysis of the data for “solo 
practitioner” versus “other,” including all other forms of 
practice, showed weak evidence to suggest that men 
are slightly more likely to work as a solo practitioner 
than their female colleagues (p = 0.061) (Table 3).

Location of main office was similar for both sexes. Both 
men and women were most likely to work in a metro-

Table 3	 Summary of practice types and patterns of respondents.

Practice parameter
Men Women

p
No. % No. %

Practice type*
In a group practice 
limited to orthodontics

46 28.8 20 47.6 0.061

In a group practice 
with other specialties

14 8.8 3 7.1

Providing orthodontic 
services in general 
dental practice

17 10.6 4 9.5

As a solo practitioner 104 65.0 20 47.6
As an educator 17 10.6 7 16.7
As a researcher 5 3.1 1 2.4
Do not currently practise 1 0.6 0 0
Other 5 3.1 3 7.1
Number of offices 0.512†
0 0 0 1 2.5
1 84 54.2 21 52.5
2 45 29.0 14 35.0
3 20 12.9 3 7.5
4 3 1.9 0 0
5 1 0.6 0 0
6 1 0.6 0 0
21 0 0 1 2.5
28 1 0.6 0 0
Total 155 40
Size of community 
Rural (> 20 000) 6 3.8 1 2.4 0.794
Small city (20 001–50 000) 19 11.9 4 9.8
Large city (50 001–500 000) 65 40.6 16 39.0
Metropolitan (> 500 000) 70 43.8 20 48.8
Total 160 41
Ownership status
Owns an orthodontic 
practice

123 76.9 30 71.4 0.588

Owns part of an 
orthodontic practice

18 11.3 6 14.3

Owns an orthodontic 
practice and part of an 
orthodontic practice

6 3.8 1 2.4

Non-owner 13 8.1 5 11.9
Total 160 42
Satisfaction with 
the profession
Extremely satisfied 89 55.6 28 68.3 0.508
Satisfied 58 36.3 11 26.8
Moderately satisfied 12 7.5 2 4.9
Dissatisfied 1 0.6 0 0.0
Extremely dissatisfied 0 0.0 0 0.0
Total 160 41
Associateship status
Has never worked as an 
orthodontic associate

84 53.2 16 38.1 0.083

Has worked or is 
currently working as an 
orthodontic associate

74 46.8 26 61.9

Total 158 42
Note: The totals differ in each category based on the number of respon-
dents per question.  
* Percentages do not total 100%, as respondents were able to select any 
or all of the selections that currently apply to them 
† p-value was calculated with outliers 21 and 28 removed.
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politan area. The second most common office location for 
both sexes was in a large city, followed by a small city and 
a rural area. There was no significant difference in the mean 
number of offices worked in for men and women (p = 0.241), 
with both sexes most commonly working in 1 office (Table 3).

Ownership status was similar for both sexes. Both men and 
women most commonly owned an orthodontic practice 
(77% of men; 71% of women). The second most common 

status was owning part of an orthodontic practice, 
followed by non-owner (Table 3). Comparing owning 
an orthodontic practice versus non-owner revealed no 
significant differences between the sexes (p = 0.588).

There was evidence to suggest a significant difference 
between the sexes for previously working as an orthodontic 
associate (p = 0.083): 47% of men and 62% of women 
(Table 3). However, the number of years worked as an 

Figure 1:  Total duration (weeks) of leaves of absence throughout 
career compared with number of children (includting step-children) 
for male (blue) and female (green) orthodontists. Men: R2 linear = 
0.180; women: R2 linear = 0.078.

Figure 2: Age of male (blue) and female (green) orthodontists 
related to their expected age at retirement. Men: R2 linear = 0.316; 
women: R2 linear = 0.121.

Figure 3: Scatterplot (with fitted quadratic equation using regression 
analysis, R2 quadratic = 0.135) of age of orthodontists versus number 
of hours in direct patient care.

Figure 4: Scatterplot (with fitted quadratic equation using regression 
analysis, R2 quadratic = 0.074) of age of orthodontists versus number 
of phase II case starts in 2012.
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associate did not differ significantly between the sexes 
(p = 0.545): the average length of associateship was 
4.4 years for men and 5.1 years for women (Table 4).

Additional Information
In 2012, there were no significant differences 
between the sexes in total weeks of vacation 
taken (p = 0.611). On average, Canadian ortho-
dontists took 7 weeks of vacation (Table 4).

There was a significant difference between the sexes in 
terms of taking a leave of absence during their career 
(p < 0.001). In total, 10% of men and 44% of women 
indicated that they had taken a leave of absence. Men 
took an average of 1.2 total leaves of absence, with women 
taking an average of 1.6 leaves, but this difference was not 
significant (p = 0.337). In addition, there was no significant 
difference between the sexes in average length of leave 
of absence (p = 0.206). The average length of a leave of 
absence was 13.8 weeks: 9.6 for men (range 1–26) and 17.4 
for women (range 1–100). The total number of leave-of-
absence weeks over a career was moderately negatively 
correlated with number of children for men (r = −0.424, p = 
0.057), and weakly positively correlated for women (r = 
0.279, p = 0.130) (Fig. 1). The most common reason for men 
taking a leave of absence was personal illness, followed by 
extended vacation; for women, the most common reason 
was maternity, followed by personal illness and child rearing.

Average age of planned retirement for Canadian 
orthodontists was 63.5 years, with responses ranging 

from 43 to “never.” Planned retirement age differed 
significantly between the sexes (p = 0.013): on average, 
women planned to retire 3 years earlier than their male 
colleagues (61 and 64 years, respectively). Age of 
respondents was moderately correlated with anticipated 
age at retirement (r = 0.552, p < 0.000); as the age of the 
orthodontist increased, the anticipated age at retirement 
increased. When stratified according to sex, age was 
strongly correlated with anticipated age at retirement 
for men (r = 0.562, p < 0.000) and moderately correlated 
for women (r = 0.347, p = 0.030) (Table 1, Fig. 2).

When asked to rate their satisfaction with the profession of 
orthodontics, most respondents indicated that they were 
extremely satisfied with their career choice (Table 3). There 
was no significant difference between the sexes (p = 0.508).

Work Patterns of Orthodontists in Canada
Number of hours worked per week, patients seen per 
workday and phase II case starts per year were compared 
between the sexes, while statistically controlling for 
age and number of children of the orthodontist.

Number of children and whether the children lived 
at home did not significantly affect the work patterns 
(p = 0.244 and p = 0.352, respectively). However, there 
was convincing evidence to suggest that age affects 
the number of hours worked per week (p = 0.001) and 
number of phase II case starts per year (p = 0.015), but 
not the number of patients seen per day (p = 0.373).

Table 4	 Summary of length of associateship, personal vacation in 2012 and leaves of absence for male and female orthodontists.

Association 
and leaves

Men Women Total
p

Mean Median SE No. Mean Median SE No. Mean Median SE
Length of 
associateship 
(years)

4.4 3 0.58 74 5.1 3 1.14 26 4.4 3 0.489 0.55

Vacation (weeks) 7.2 6 0.400 158 6.7 7 0.401 41 7.1 6 0.328 0.611
Leaves of absence
Length in 2012 
(weeks)

7.3 8 1.167 9 6.7 8 2.404 3 7.2 8 1.006 —*

Length over 
career (weeks)

9.6 7 4.411 16 17.4 8 4.158 18 13.8 8 3.674 0.206

Number over 
career

1.2 1 0.200 16 1.6 1 0.246 18 1.4 1 0.174 0.337

Note: SE = standard error. 
*comparison between the sexes and p-value were not calculated as number of orthodontists taking a leave of absence in 2012 was small.

Table 5	 Hours worked per week and number of phase II starts in 2012 for male and female orthodontists, with age as a covariate.*

Variable Group Mean SE p
95% CI

Lower Upper
Hours per week Men 29.3 0.642 0.071 −0.255 6.057

Women 26.4 1.452
Phase II starts Men 199.8 11.747 0.128 −12.982 102.441

Women 155.1 26.560

Note: CI = confidence interval, SE = standard error. 
*Evaluated at age = 51.10 years.
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When age was controlled statistically (evaluated at 51.1 
years), there was weak evidence to suggest a significant 
difference between the sexes in terms of hours worked 
per week (p = 0.071). On average, men spent 29 h/week 
in direct patient care, and women 26 h/week. However, 
there was a no significant difference between the sexes 
in number of phase II case starts per year (p = 0.128).

A quadratic relationship was found to exist between 
age of the orthodontist and number of hours worked 
per week (R2 = 0.135) and number of phase II case 
starts per year (R2 = 0.074). Number of hours worked/
case starts increased with increasing age, peaking at 
approximately 50 years of age and decreasing after 
that with increasing age (Table 5, Figs. 3 and 4).

Finally, there was no evidence to suggest a significant 
difference between the sexes in number of patients seen 
per day (p = 0.504). Men saw an average of 54.5 patients 
per workday, while women saw an average of 57.4.

Discussion
The personal and practice demographics and 
work patterns of male and female orthodon-
tists in Canada are fairly similar; however, some 
sex-specific differences were found to exist.

Female orthodontists in Canada are younger, on average, 
than their male colleagues, and this age discrepancy 
translates into women having fewer years of clinical 
experience, as supported by the literature4-7,12-14,16-19 and the 
significant increase in the number of women entering the 
dental profession and specialties in the past few decades. 
The differences are expected to decrease as the number of 
senior male orthodontists retiring from practice increases.

Both male and female orthodontists are equally likely to be 
married; however, women are more likely to be married to 
a professional who is employed full-time. This finding is not 
supported by the literature, where previous surveys have 
indicated that male dentists and specialists are more likely 
than women to be married.14,17-21 Most female respondents 
reported that their spouses were employed full-time and 
working as dentists and dental specialists. Most male 
respondents’ spouses were employed part-time or not 
currently employed, working in a non-health occupation 
or as a houseparent/homemaker. A similar study in the 
United States found comparable results.14 This factor is 
important as motivation to work is, in part, determined 
by financial need to support a family. If the combined 
family income of female orthodontists is greater than 
male orthodontists (i.e., because female orthodontists 
are more likely to be married to a professional while male 
orthodontists are more likely to be married to a non-profes-
sional), the work patterns of female orthodontists may be 

markedly different from those of their male colleagues.17

At the time of this survey, female orthodontists were 
expecting to retire at an earlier age than their male 
colleagues. Anticipating an age of retirement is difficult 
and by no means an accurate representation of true age 
of retirement. Although a statistically significant difference 
was found between men and women in this respect, it 
is not likely of any practical consequence. The women 
who participated in this survey were, on average, 6 years 
younger than their male colleagues, and we found that 
younger people expected to retire at an earlier age than 
older individuals. However, if women have less financial 
commitment to work than their male colleagues, there 
may be a significant difference between the sexes in 
actual age of retirement as the number of female ortho-
dontists approaching the age of retirement increases.

We found no significant difference between the sexes 
in the number of weeks worked per year. However, the 
number of leaves of absences during a career was signifi-
cantly different. Although the average length of a leave of 
absence was 9.6 weeks for men and 17.4 weeks for women, 
this difference was not significant, likely because of the 
large standard error in number of weeks taken for a leave.

The most common reason for women taking a leave of 
absence was maternity, while for men it was personal 
illness. Of interest, 86% of women reported having at 
least 1 child, while only 44% reported having taken a 
leave of absence over their career. This may indicate 
that women either have their children before or during 
their orthodontic training or take a shorter amount of 
time away for work and view it as a “vacation” rather 
than a leave of absence. The results of our study were 
comparable to similar surveys assessing work patterns of 
orthodontists in the United States and United Kingdom.12,14

We found that having children, regardless of whether 
they live at home, did not affect the work patterns of 
orthodontists in Canada. This is not supported by the 
literature. In the United States, having children has been 
found to have an opposite effect on the work patterns 
of men and women: female orthodontists with children 
were found to work fewer days per week than childless 
women and all men, and men with 3 or more children 
were found to see more patients per day and start more 
cases per year than men with fewer children and all 
women.14 Similarly, having young children (under the age 
of 18) affected the number of hours worked per week 
differently for male and female dentists in the United States: 
for women, it decreased the number of hours worked per 
week by 7 h and, for men, increased that time by 1 h.20

The results of this survey provide weak evidence that 
men work 3 additional hours a week than their female 
colleagues. The practical significance of this finding cannot 
be determined. As there were no significant differences 
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comparisons in the orthodontic workforce as well as 
gender comparisons in other areas of practice, such as 
communication styles, processes and outcomes of care 
to aid in both postgraduate teaching and in practice.
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