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addition it is known that more female den-
tal practitioners work part-time2,4,5 and take 
career breaks2,3 than their male colleagues. 
Thus it is speculated that ‘feminisation’ of 
the dental8,9 and orthodontic10 workforces 
may affect service provision in the future. 
However, it has been highlighted that the 
working patterns of female general dental 
practitioners and specialist orthodontists 
may differ.10,11

In addition, various reports in the United 
Kingdom have drawn attention to the 
increased ethnic diversity that is now seen 
among both the workforce12,13 and those 
applying and accepting places at dental 
schools.14-16 Yet there is little evidence to 
suggest whether ethnic origin and cultural 
beliefs impact on current working patterns.

The aims of this study were to examine 
current working patterns of orthodontists 
in both the NHS and private sector and 
assess what factors infl uence their working 
patterns. In addition the study assessed the 
effect of career breaks and examined the 
geographical distribution of orthodontists 
throughout the United Kingdom.

INTRODUCTION
The provision of an optimal orthodontic 
service depends on achieving a balance 
between the needs and demands of the 
population and the supply of workforce 
personnel.1 However, this is not straight-
forward as there continues to be a growing 
demand for orthodontic treatment while 
the workforce supply depends not only on 
the number of orthodontists entering and 
leaving the workforce but also on current 
working patterns.2,3

Many factors are believed to affect work-
ing patterns4 and it is evident that hav-
ing children can impact on the number 
of hours a clinician spends at work.2-7 In 
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MATERIALS AND METHODS
Following receipt of ethical approval from 
the Joint Research and Ethics Committee of 
the University College London/University 
College London Hospitals (Reference 06/
Q0505/17), a questionnaire was circulated 
to all of those on the specialist list in ortho-
dontics held by the General Dental Council 
on the 31 October 2006. At that time there 
were 1,155 registered orthodontists, how-
ever anyone registered with an address 
outside the United Kingdom was excluded 
from the study. This resulted in a fi nal tar-
get population of 1,088 registrants.

Questionnaire development
The researchers involved in the study held 
a number of focus groups to ascertain the 
themes of interest. Following this a pilot 
questionnaire was developed and distrib-
uted to 32 orthodontists (94% response 
rate) of various levels of seniority and geo-
graphic locations in the United Kingdom in 
order to check ease of completion, accept-
ability and validity. Following some minor 
wording changes, the fi nal questionnaire 

1*Specialist Registrar in Orthodontics, 2Senior Lecturer/
Honourary Consultant in Orthodontics, 3Senior Clinical 
Lecturer in Health Services Research, 4Head of Dental 
Team Studies Unit, 5Head of Orthodontic Unit, UCL 
Eastman Dental Institute, 256 Gray’s Inn Road, London, 
WC1X 8LD
*Correspondence to: Miss Joanne Collins
Email: joannecollins13@hotmail.com

Online article number E1
Refereed Paper - accepted 6 February 2009
DOI: 10.1038/sj.bdj.2009.571 
©British Dental Journal 2009; 207: E1

• Explores the working patterns of male 
and female specialist orthodontists in the 
United Kingdom.

• Outlines various factors which may 
infl uence their working patterns.

• Discusses potential signifi cance this may 
have for future workforce planning.
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was produced for distribution.
The data collected included:
Demographic details: gender, ethnicity, 1. 
current age, number of children and 
calendar year in which professional 
qualifi cations were achieved
Present working patterns in both the 2. 
National Health Service (NHS) and 
private sector together with details of 
any career breaks taken
Professional status and location of 3. 
work place.

Procedure for mailing
The initial mailing was conducted in 
November 2006 and each registrant was 
sent a cover letter, a questionnaire and a 
stamped addressed return envelope. Every 
effort was made to adopt the principles of 
the Tailored Design Method17 for postal sur-
veys in an attempt to enhance the response 
rate. Two further mailings, in January and 
February 2007, were sent to those who had 
not responded to the previous mailings.

Statistical analysis
Descriptive statistics were used to summa-
rise the demographics of the workforce. 
Statistical analysis was carried out using 
SPSS version 14.0 for Windows (SPSS UK 
Ltd., Woking, Surrey) and Stata Version 
9.2 (Stata, College Station, Texas, USA). 
ArcView GIS 3.2 (Environmental Systems 
Research Institute, Inc) geographical map-
ping software was used to construct the 
thematic maps. Since various factors may 
infl uence the number of sessions worked 
each week or the length of career breaks 
taken, multiple regression analyses were 
undertaken. This allowed assessment of 
the simultaneous effect of the explanatory 
variables (gender, calendar year of under-
graduate qualifi cation, ethnicity, number 
of children) on the dependant variables 
(number of sessions worked each week and 
duration of career breaks taken).

The distribution of all respondents was 
categorised according to the location of 
their primary place of work. The geo-
graphical boundaries were formed by the 
ten strategic health authorities (SHAs) in 
England as well as the other three United 
Kingdom countries: Scotland, Wales and 
Northern Ireland. It was useful to use the 
strategic health authorities in England as 
they are responsible for planning health 
services within their own region.

Table 1  Multiple regression analysis for the number of sessions worked per week by White 
and non-White males and females

Sessions p-value 95% confi dence interval

White females -1.70 <0.001 -2.13 to -1.29

Non-White females -1.38 <0.001 -2.03 to -0.74

Non-White males -0.01 0.970 -0.58 to 0.56

Each year post qualifi cation -0.05 <0.001 -0.06 to -0.03

Constant (White male) 8.45 <0.001 8.19 to 8.72

Constant = White male who completed undergraduate dental training in 1983.

Table 2  Multiple regression analysis for the effect of having children on the number of 
sessions worked per week by males

Sessions p-value 95% confi dence interval

Each year post qualifi cation -0.09 <0.001 -0.12 to -0.07

Effect of each child 0.31 0.001 0.13 to 0.49

Constant (male) 7.88 <0.001 7.49 to 8.27

Constant = male, with no children, who completed undergraduate dental training in 1983.

Table 3  Multiple regression analysis for the effect of having children on the number of 
sessions worked per week by females

Sessions p-value 95% confi dence interval

Each year post qualifi cation 0.02 0.163 -0.01 to 0.06

Effect of each child -0.61 <0.001 -0.87 to -0.35

Constant (female) 7.94 <0.001 7.43 to 8.44

Constant = female, with no children, who completed undergraduate dental training in 1983.
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Fig. 1  Smooth fi t graph of the current number of sessions worked by males and females in 
relation to time since undergraduate qualifi cation
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fi t graph in Figure 1 shows the number 
of clinical sessions worked on average 
by each gender in relation to time since 
undergraduate qualifi cation. The graph 
shows that males, on average, work more 
clinical sessions per week than females 
throughout their careers and tend to fol-
low a linear working pattern until retire-
ment, unlike their female colleagues who 
demonstrate a more variable pattern.

In order to examine the number of clinical 

sessions worked each week more closely, a 
multiple regression analysis was conducted 
to control for the fact that the demograph-
ics of the respondents, in terms of gender 
and ethnicity, vary with age. This confi rmed 
that male and female orthodontists do have 
different working patterns, and this dif-
ference was statistically signifi cant, with 
male orthodontists working, on average, 
1.5 clinical sessions more per week than 
their female colleagues (p <0.001) (Table 1). 

In order to establish ratios of regional 
population to whole time equivalent (WTE) 
orthodontist (one WTE orthodontist corre-
sponds to 10 clinical sessions per week), the 
number of children aged 10-14 years in each 
SHA/country was sourced from the United 
Kingdom mid-2005 population estimates.18 
It was deemed that estimates of child to WTE 
orthodontist ratios based on the number of 
children aged 10-14 years were more use-
ful to this study than the population as a 
whole. This is similar to the method used 
by other researchers.11 In the data analysis 
the number of respondents was adjusted for 
non-response to provide the best possible 
estimate of children aged 10-14 years to 
WTE orthodontist ratios in each region.

RESULTS
The overall response rate was 81.5% 
(887/1,088) and no response bias could be 
found in relation to the gender and cal-
endar year of undergraduate qualifi cation 
of respondents and non-respondents. In 
the majority of cases all questions were 
answered, but occasionally, due to some 
questions remaining unanswered, the total 
number of responses in some sections was 
less than the total number of replies received. 
Despite the high response rate achieved 
in this study it must be remembered that 
18.5% of the workforce did not respond to 
the survey and this should be borne in mind 
when conclusions are made.

Demographics
Sixty percent of respondents were male 
and the mean age of respondents was 
46.12 years (SD 9.91 years). Three-quarters 
of the workforce had children (75.7%) and 
the majority of respondents described their 
ethnicity as White British (71.4%). The next 
largest group was White ‘Other’, followed 
by Asian Indian (6.8%) and White Irish 
(4.8%). The demographics of the workforce 
in terms of gender and ethnicity varied 
with increasing age.

Number of clinical sessions 
worked per week
A clinical session was defi ned within the 
questionnaire as equal to 3.5 to 4 hours 
(that is, a half day). Male respondents 
undertake clinical work for, on average, 
8.27 (SD 2.68) sessions each week, while 
the fi gure for females is an average of 6.99 
(SD 2.72) sessions each week. The smooth 

Table 4  Number of career breaks taken by males and females

Males (n = 524) Females (n = 347)

Respondents % males Respondents % females

One break 28 5.3% 78 22.5%

Two breaks 6 1.1% 80 23%

Three breaks 3 0.6% 33 9.5%

Four breaks 1 0.2% 5 1.4%

Total who took at least one break 38 7.2% 196 56.5%

10-14 yr old children per WTE specialist (total)

2,694-3,249 (most favourable quintile)
3,901-4,300
5,244-5,617
5,953-7,206
7,341-8,593 (least favourable quintile)

Fig. 2  Number of 10-14-year-old children per WTE specialist practitioner (NHS and private) 
(adjusted for non-response)
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Ethnicity appeared to have a minimal effect 
on the number of clinical sessions worked 
each week (Table 1), as did the calendar year 
of undergraduate qualifi cation (which acts 
as a proxy for age). The number of children 
an orthodontist has signifi cantly affected 
the number of sessions worked (Tables 1-3). 
For each child a male orthodontist has, this 
results on average in a slight increase in 
the number of clinical sessions worked 
per week, while the opposite is true for 
female orthodontists.

Career breaks
The mean duration of total breaks taken by 
male and female orthodontists was 10.77 
months (SD 10.82 months). However, a 
much greater proportion of female than 
male respondents took career breaks 
(Table 4). Females take individual breaks of 
around 4-6 months longer, on average, than 
the breaks taken by males (p <0.001). The 
majority of female respondents reported 
‘maternity leave’ as the primary reason for 
taking a career break, while males most 
frequently reported ‘other’ reasons such as 
travelling or further postgraduate study.

Geographical distribution
The ratio of 10-14-year-old children18 to 
WTE orthodontists in each region showed 
an uneven distribution throughout the 
United Kingdom. This is represented geo-
graphically in Figures 2-4 where the data 
are divided into quintiles and colour coded 
depending on the level of provision in each 
SHA/country. It appears that London, the 
South East of England and Wales have 
the best ratio of 10-14-year-old children 
to WTE specialist orthodontist (NHS and 
private combined) while Scotland and the 
East Midlands have the most unfavour-
able ratio (Fig. 2). The highest provision 
of private orthodontic care was in London 
and the South of England, while the North 
East of England and Scotland had the 
lowest provision. This is well illustrated 
in Figure 4 where a clear gradient can be 
seen extending from the South of England, 
through England and Wales, to Scotland.

DISCUSSION

Gender effects

This study confi rms that male and female 
orthodontists have different working pat-
terns and the smooth fi t graph (Fig. 1) 

shows the diversity which exists. Males 
tend to work at a constant level through-
out their careers while females have a 
more dynamic working pattern. This may 
be partly explained by the fact that some 

females take maternity leave shortly after 
entering the workforce, while the second 
trough in the graph may be due to females 
having additional children or due to those 
in the hospital sector, who have undergone 

10-14 yr old children per WTE NHS specialist 

2,838-4,238
4,494-5,663
5,799-6,461
6,897-8,392
8,894-9,946

Fig. 3  Number of 10-14-year-old children per WTE NHS specialist practitioner (adjusted for 
non-response)

Table 5  Number of orthodontists required to maintain current level of output if 50:50 
gender split of workforce is achieved

Mean sessions completed by one orthodontist = 7.72 sessions/week
Number of respondents = 887 respondents

Total mean sessions completed by entire workforce
(7.72 sessions/week × 887) = 6,848.95 sessions/week
Mean sessions completed by a male orthodontist = 8.27 sessions/week
Mean sessions completed by a female orthodontist = 6.99 sessions/week

Mean sessions completed by a male and female pair
(8.27 sessions/week + 6.99 sessions/week) = 15.26 sessions/week

If 50:50 gender split achieved in workforce
(6,848.95 sessions ÷ 15.26 sessions)  = 449 pairs required
(ie 449 females and 449 males) to complete the same number of sessions/week
449 pairs = 449 × 2 = 898 orthodontists

Currently, there are 887 orthodontists (based on respondents to this study)
Percentage increase = [(898 - 887) × 100] ÷ 887 = 1.24%
Therefore, 1.24% more orthodontists required to maintain current levels of service if a 50:50 gender split 
achieved.
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effect as suggested, but still needs to be 
carefully monitored.

Presently, 37% of the United Kingdom 
orthodontic workforce is female, however 
this study found that if a 50:50 gender split 
in the workforce is ever achieved, only a 
small additional number of orthodontists 
would be required to maintain current 
levels of service (Table 5). Based on all 
respondents, it was calculated that 898 
orthodontists (449 males and 449 females) 
would be necessary (that is, an increase of 
11 practitioners: 898 - 887) to maintain 
current outputs, which is equivalent to a 
1.24% increase in personnel. However, it 
is important to note that this calculation 
is based only on those who responded to 
this study and on the assumption that 
need and demand for treatment do not 
change and current working patterns 
remain the same.

The chances of this happening appear 
doubtful due to increasing birth rates19 
and the growing demand for orthodontic 

treatment, particularly in the adult popu-
lation. Recent and proposed legislative 
changes20,21 may also affect the working 
patterns of both males and females in the 
future,22 hence this conclusion should be 
treated with caution.

Effect of having children
Three-quarters of respondents in this study 
had one or more children, therefore it was 
deemed appropriate to examine any poten-
tial effect this may have on working pat-
terns. The fi ndings are similar to previous 
reports, in that having a family tends to 
increase the number of hours males spend 
at work while the opposite effect occurs for 
females.2,4,7 It may be that males must work 
longer hours in order to support their fami-
lies or conceivably they may choose to do 
so! In contrast, females appear to be mak-
ing an effort to balance their family and 
working life4 and as their families increase 
in size, their clinical sessions decrease. The 
United Kingdom Government, through the 
Childcare Act,23 aims to increase the avail-
ability and enhance the quality of child-
care to help parents return to work, but 
female orthodontists may decide to spend 
more time at home, especially if their part-
ner is also a professional with a relatively 
good salary.7

Interestingly the proportion of females 
who took at least one career break (56.5%) 
was similar to a previous study examining 
career breaks taken by male and female 
dental practitioners.3 Female orthodontists 
take signifi cantly longer breaks through-
out their careers than males but the mean 
duration of total career breaks taken by 
all orthodontists in this study was shorter 
(10.77 months, SD 10.82) than that by 
dental practitioners (15.81 months, SD 
27.56).3 This fi nding supports the hypoth-
esis of Robinson et al.11 that females who 
have spent a considerable amount of time 
in specialist training may be less inclined 
than general practitioners to decrease their 
workload. Another explanation may lie in 
the diffi culty that specialists have in secur-
ing locum cover for career breaks in many 
parts of the country. This may force ortho-
dontists to return to work sooner than they 
would otherwise have wished. The longitu-
dinal nature of orthodontic treatment, as 
opposed to work in general practice, can 
also make it more diffi cult for specialists 
to take lengthy breaks.

further training, taking their maternity 
leave at a later stage in their careers. The 
greatest peak in clinical sessions worked 
by female respondents occurs approxi-
mately 27 to 29 years post-undergraduate 
qualifi cation, which may be due to their 
children growing up and thus being able 
to increase the number of hours they spend 
at work. This is in agreement with previ-
ous reports.4,5 Interestingly, females appear 
to reduce their workload slightly earlier 
than males which may have consequences 
in the future as the number of females in 
the older age groups increases. However, 
in this study there were a relatively small 
number of female orthodontists in this sec-
tion of the graph so these fi ndings should 
be treated with some caution.

The multiple regression analysis provides 
more detailed evidence that gender has an 
effect on the number of clinical sessions 
worked per week. The difference found 
was relatively small, therefore this ‘femi-
nisation’ might not have as signifi cant an 

10-14 yr old children per WTE Private specialist 

9,778-17,873
27,642-29,751
42,036-50,983
64,398-75,773
107,018-179,046

Fig. 4  Number of 10-14-year-old children per WTE private specialist practitioner (adjusted for 
non-response)
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Effects of ethnic differences
The proportion of those from non-White 
ethnic groups (15.7%) in the orthodontic 
workforce is double that of the United 
Kingdom general population (7.9%), while 
the proportion of those from Asian Indian 
backgrounds (6.8%) is almost four times 
that of the general population (1.8%).24 The 
multiple regression analysis showed that 
ethnicity had little effect on the number 
of sessions worked per week or career 
breaks taken by males or females (Table 1). 
Therefore, it can be deduced from this 
study that any changes in ethnic trends 
that may occur seem unlikely to have a 
signifi cant impact on workforce planning 
in the future.

Geographical distribution 
of orthodontists
In examining the geographical distribution 
of orthodontists it is important to remem-
ber that the geographical boundaries 
(SHAs in England and Scotland, Wales and 
Northern Ireland) only provide an over-
view of the situation in each region and 
do not refl ect the diffi culties or ease that 
individual patients may have in accessing 
treatment at a local level.

It was obvious that there continues to 
be an inequitable distribution of ortho-
dontists throughout the United Kingdom11 
(Figs 2-4) and perhaps this is the real issue 
for workforce planners, in the light of this 
study showing that gender, calendar year 
of undergraduate qualifi cation, family 
size and ethnicity have a relatively small 
impact on the number of sessions worked 
each week by orthodontists.

Previous researchers have found a link 
between place of postgraduate study and 
current place of work.13,25 Therefore in 
order to alter this imbalance, strategies 
which could be considered include chang-
ing the current distribution of postgradu-
ate training places throughout the United 
Kingdom.11,25 An alternative solution may 
be creating contractual agreements with 
trainees to determine their location of 
work upon qualifi cation, which is simi-
lar to a model in place in the Republic 
of Ireland,26 or creating incentive schemes 

to encourage orthodontists to relocate to 
areas of poor orthodontic provision. Other 
initiatives to consider include international 
and European recruitment programmes, 
similar to those organized by the United 
Kingdom Department of Health to attract 
general dental practitioners to work in 
the United Kingdom.27,28 This may lead to 
a workforce defi ciency elsewhere, but it is 
known that some countries have a plen-
tiful supply of orthodontists.29 Therefore, 
communication between all member states 
of the European Union may be the way 
forward to ensure there is an adequate sup-
ply of orthodontists for the future.

CONCLUSION
Many factors, such as gender or fam-
ily size, influence working patterns. 
However, a signifi cant disparity persists 
in the regional distribution of orthodon-
tists throughout the United Kingdom and it 
may be this factor which is of most impor-
tance to orthodontic workforce planning 
for the future.
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