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Abstract
Objective: To document the profile of periodontists in private practice in Cana-
da in terms of services provided and referral patterns.

Methods: An online survey consisted on 45 questions in 3 categories: demo-
graphics, referral patterns and periodontal procedures performed. The sam-
pling frame consisted of all active members of the Canadian Academy of 
Periodontology (n = 280). Letters and email containing links to the online survey 
were used to invite participants and to send reminders to non-respondents on 
days 7, 21 and 49. 

Results: The response rate was 164/280 (58.6%); 135 respondents completed the 
entire survey. Of the respondents who noticed changes in referral dynamics 
in the last 10 years (68.1%), most (61.9%) perceived an overall decrease in the 
number of referrals, and 74.0% reported that general dentists were referring 
patients later in the disease progression. The most common referrals (71.6%) 
were for limited treatment. Most respondents placed dental implants (93.7%) 
and performed maxillary sinus lifts (81.6%). All performed surgical debridement, 
esthetic and prerestorative crown lengthening and connective tissue grafts. 
Only 13.7% provided photodynamic therapy. Fewer years in practice (< 20 
years), more recent graduation (after 1990) and younger age (< 45 years) were 
correlated with greater use of single-implant placement, sinus lifts and proce-
dures requiring intravenous sedation. Men were more likely than women to use 
lasers (p = 0.020).

Conclusion: Periodontal specialists perceived a change in referral dynamics 
over the last 10 years with most reporting both a decrease in number and 
delayed timing of referrals. Practice patterns have changed, with younger peri-
odontists performing more advanced surgical procedures. These findings may 
guide periodontal residency programs and create awareness among general 
dentists of the role of the periodontist and their repertoire of treatment options.

Up to 47% of North American adults experience some form of periodontal 
disease1-3 and, as our population ages, this prevalence is predicted to 
increase.4 This will not only affect health care costs for the individual 

patient, but will also increase the economic burden on the population as a 
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whole. A recent global burden of disease study,5 although 
heterogeneous in terms of case definitions of periodon-
titis, noted that severe periodontitis was the sixth most 
prevalent condition in the world, with prevalence increasing 
steeply between the third and fourth decades of life.
Recent progress in periodontal research has increased 
our understanding of etiopathogenesis and treatment 
options. Still, one of the biggest challenges is to develop 
methods to detect periodontitis (and peri-implantitis) at 
the earliest stages. Although early diagnosis increases the 
chance of intervention before irreversible destruction of 
the periodontium occurs,6 diagnosis remains a challenge 
because of the multifactorial nature of the disease.7 

Clinical examination, including measurement of probing 
depths, clinical attachment and periodontal recession, 
together with radiographic analysis of alveolar bone loss, 
remains the current gold standard. Although general dentists 
and hygienists are trained to perform these procedures, 
a recent survey in Nova Scotia, Canada, found that only 
37.8% perform full-mouth probing and 43.3% take selective 
probing depth measurements.8 Similarly, a survey of dental 
practitioners in Victoria, Australia,9 reported that, although 
most dentists are confident in their ability to recognize 
advanced periodontal disease, only 40% carry out full 
mouth probing. Further, although most respondents to a 
survey of Scottish dental practitioners10 were confident in 
diagnosing periodontal disease, only 40% were confident in 
treating it. Lack of consistency among general practitioners 
in terms of diagnosis and treatment may play a key role in 
the under-diagnosis of periodontal disease at early stages.

The specialty of periodontics includes the diagnosis, 
treatment and maintenance of healthy, functional 
attachment levels around teeth and implants.11 Most 
patients receive prophylactic periodontal therapy in 
general practice and referral to a specialist may be 
reserved for cases of unresolved progression of disease 
or more advanced or aggressive diseases. Because 
periodontics is a referral-based specialty, understanding 
the dynamics of referral patterns from general dentists is 
critical to the viability of the periodontal practice within 
the community. However, our perspective on these referral 
patterns has been mainly that of general dentists.8-10,12,13

In addition to treatment and prevention of the effects of 
periodontal destruction, patients may also be referred to 
periodontists for plastic (mucogingival) surgery, pre-prosthet-
ic surgery, hard and soft tissue augmentation and dental 
implants. However, to date, there is no information about 
the types of procedures performed in periodontal practices 
across Canada or the patterns of referral from general 
dentists. The purpose of this project is to examine the profile 
of periodontal practices in terms of services provided and 
referral patterns. Data from this survey may guide the devel-
opment of pre- and post-doctoral dental curricula. This study 
may also increase awareness of periodontics as a specialty 

and serve as a reference point for evaluating future trends.

Methods
Questionnaire
An online cross-sectional survey was developed, consist-
ing of 3 sections: demographics, referral dynamics 
and periodontal procedures performed. It was tested 
for content and face validity with a convenience 
sample of 5 academic and clinical periodontists. The 
final questionnaire consisted of 45 questions and was 
formatted on Opinio, an online survey system offered by 
Information Technology Services, Dalhousie University. 

Questions included multiple choice (both single and 
multiple answers); rating, ranking and matrix of choices 
(1 answer per row); open-ended numerical textboxes; 
and comment/essay boxes. In the periodontal procedure 
section, a Likert scale was used; it consisted of 5 catego-
ries based on frequency of procedures performed: 
never, rare, occasionally, often and very often. 

Hidden conditions were programmed into the question-
naire to allow respondents, who met specific criteria, to 
answer specific questions. For example, if a respondent 
had worked for 10 years or more and noted changes 
in referral pattern, he or she would be asked about 
the type of changes noted. Similarly, if a respondent 
performed certain procedures, such as sinus lift or 
grafting, he or she would be asked for details. For all other 
respondents, these questions would not be visible.

Participants
The sampling frame consisted of all active members 
of the Canadian Academy of Periodontology (CAP) 
(n = 280). Participants were excluded if they were students, 
international or military members. The Health Sciences 
Research Ethics Board at Dalhousie University granted 
ethics approval for the project (REB#2013-3124).

Survey Application
A mixed-mode approach was used to contact partici-
pants (Fig. 1). On day 1, an introductory letter was sent 
by email and post to 280 active Canadian periodontists. 
On day 7, email-only reminders were sent. On day 21, 
reminders where sent by both email and post. On 
day 49, final email and postal reminders were sent, and, 
on day 56, access to the online survey was closed. 

All participants were given instructions for accessing the 
online survey and a unique code for logging in. Participants 
were advised that their participation was voluntary, that 
informed consent was implied by completion of the survey 
and that all responses were confidential and anonymous. An 
incentive was provided for completing the survey: a chance 
to win a Surface RT tablet (Microsoft, Redmond, Wash., USA). 

A code sheet linked the names and addresses of partic-
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ipants with their assigned unique codes. This allowed us 
to send reminders to non-respondents and those with 
incomplete surveys only. The code sheet was accessible 
only to the administrative assistant at CAP’s head office, 
who provided the list of codes to investigators as needed. 
The names of participants were blinded to the investigators.

Statistical Analyses
Statistical analysis was performed using SPSS v. 20. Both 
descriptive and inferential analyses were performed. 
To analyze the frequency of procedures, the Likert scale was collapsed in 2 
ways: in a binary variable, “yes” (which included rarely, occasionally, often 
and very often) or “no” (never) and a 3-category variable, “frequently” 
(often and very often), “infrequently” (rarely and occasionally) and “never” 
(never). The latter was used to ascertain how often procedures were 
performed in a private periodontal office. 

Using backward stepwise (Wald) regression, we compared 
the effect of the covariables “age” (< 45 years or ≥ 
45 years), “year of graduation” (before or after 1990),  
“years in active practice” (< 20 years or ≥ 20 years) 
and “sex”) on binary variables (yes/no) for laser use, 
single implants, intravenous sedation and sinus lifts. A p 
value of < 0.05 was deemed statistically significant.

Results
Of the 280 potential respondents, 164 started the survey 
online (58.6%); 135 completed the entire survey and 151 
answered most questions. Response rates by days 7, 21 
and 49 were 16.4%, 38.2% and 41%, respectively, with 

Day 1 – Introductory letter/email (n = 280)

Day 7 – Email reminders

Day 21 – Email and postal reminders

Day 49 – Final reminder letters and emails

Day 56 – Final survey count

Figure 1: Protocol for survey. Reminders were sent only to 
non-respondents. Only the participant codes were known to the 
primary investigator to track response. (Note: as responses were 
not mandatory, number of respondents varied)

Demographic
Respondents

No. %

Age (n = 141)

< 35 21 14.9

35–44 25 17.7

45–54 43 30.5

55–64 42 29.8

≥ 65 10 7.1

Sex (n = 141)

Male 104 73.8

Female 34 24.1

Prefer not to disclose 3 2.1

Years in practice (n = 138)

< 10 44 31.9

10–19 33 23.9

20–29 39 28.3

≥ 30 22 15.9

Year of graduation (n = 138)

Before 1980 8 5.8

1980–1989 37 26.8

1990–1999 41 29.7

2000–2009 31 22.5

2010 or later 21 15.2

Professional designations (n = 134)

FRCDC 73 54.5

Diplomat of ABP 29 21.6

Neither 47 35.1

Other 15 11.2

Note: ABP = American Board of Periodontology, FRCDC = Fellow of the 
Royal College of Dentists of Canada. As responses were not mandatory, 
number of respondents varied.

Table 1 Demographics of respondents
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a cumulative final response rate of 58.6% by day 56. 

Demographics
Not all respondents answered all questions, so the number 
of respondents varied. Most respondents 103/139 (74.1%) 
were full-time private practitioners. The male to female 
ratio was 3:1. Ages ranged from < 35 years (14.9%) to > 65 
years (7.1%), with the highest proportion of respondents in 
the 45–54 year age group (30.5%) (Table 1). Of the respon-
dents, 44/139 (31.9%) had been in active practice < 10 
years and 94/139 (68.1%) for ≥ 10 years; 15.9% had been 
in practice for > 30 years. Year of graduation was similarly 
distributed. A majority of respondents 102/134 (76.1%;) 
held either Fellowship in the Royal College of Dentists of 
Canada (FRCDC) or were a Diplomate of the American 
Board of Periodontology (ABP), while the rest held neither 
of these designations or had other designations including 
Member of the Royal College of Dentists of Canada, 
Fellow of the International Team of Implantology, Fellow 
of the International College of Dentistry and Fellow of the 
American College of Dentistry. Almost all respondents who 
graduated after 1999 held the FRCDC designation, alone 
or in combination with the ABP credential (Table 1). 

Representative of the Canadian demographic, most 
respondents were from Ontario 50/141 (35.5%;), followed 
by Quebec 29/141 (20.6%;), British Columbia 26/141 
(18.5%), Alberta 16/141 (11.6%), Nova Scotia 8/141 
(5.7%;), Manitoba 6/141 (4.3%;), New Brunswick 3/141 
(2.1%;), Newfoundland and Labrador 1/141 (0.7%;), 
Prince Edward Island 1/141 (0.7%;) and Saskatche-
wan 1/141 (0.7%). No CAP-registered periodontists 
live in the Northwest Territories, Nunavut or Yukon.

On average, the respondents saw 13 patients a day, of 
which 3 were new patients. In a typical week, respondents 
spent, on average, 3.5 h reading periodicals related to 
periodontics. This reading material was most frequently the 
Journal of Periodontology (94.8%), followed by the Inter-

national Journal of Periodontics and Restorative Dentistry 
(49.6%) and the International Journal of Oral and Maxillofa-
cial Implants (40.0%). Among the Internet sources frequently 
used for information regarding periodontal practice, the 
most common was the American Academy of Periodon-
tology (AAP) website (84.6%), followed by the CAP website 
(33.8%) and provincial dental association websites (16.2%).

In a typical year, respondents (n=141)attended 3 
professional conferences. The most frequently attended 
conferences were national association conferences, (e.g., 
AAP, CAP ) (96.4% ), followed by those focused on implants 
(70.3%) and periodontal-restorative themes (39.9%).

Referral Dynamics
Among Canadian periodontists who had practised 10 
or more years and noticed a change in referral pattern 
in the last 10 years (94/138 or 68.1% of respondents), 
most 65/105 (61.9%) noted a decrease in the number 
of referrals (Fig. 2). Of patients referred from general 
dentists, those seeking limited treatment were the most 
frequent 106/148 (71.6%). “Limited treatment” is often 
referred to as prescription surgery and would include 
crown lengthening and mucogingival procedures, 
for example, but not management of patients with 
periodontal diseases. Most respondents 103/138 (74.6%) 
felt that patients were being referred later in their 
disease progression compared with 10 years ago. 

On an average, 40 new patients a month were referred to 
a periodontal practice. Of those referred specifically for 
periodontal disease, most had generalized periodontitis 
(56.1%), followed by mucogingival disease without active 
periodontitis (26.3%) and localized periodontitis (15.5%).

Initial examination of newly referred patients revealed 
that most had 1–4 missing teeth (63.9%); 1–4 teeth 
were planned for extraction or given a hopeless 
prognosis (85.0%). Almost all new referrals had private 
dental insurance (95.2%), although some had public 

Figure 2: A) and B) Changes in number (n=105) and timing (n=105) received from general dentists as perceived by respondents who noted 
changes in the pattern over the last 10 years. C) Types of referrals in the past month (n=148) 
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insurance (social services, provincial/federal plans) 
(2.7%) and others had no dental insurance (2.1%).

Procedures
Non-surgical therapy: Scaling and root planing (debride-
ment) are the basis of periodontal therapy and these proce-
dures are often completed by periodontists themselves (in 
addition to their hygienists). We also evaluated frequency 
of other non-surgical services, including photodynamic 
therapy, management of temporomandibular disorders 
and occlusal therapies (Fig. 3). Most periodontists 125/140 

(89.3%;) perform occlusal therapies;  common procedures 
include bite plane therapy 80/119 (67.2%), periodontal 
splinting 62/119 (52.1%,), major occlusal adjustment 53/119 
(44.5%,) and minor occlusal adjustment 25/ 119 (21.0%,). 

Surgical therapy: All respondents performed surgical 
management of periodontitis with varying frequen-
cies (Table 2), including open flap debridement, 
pre-restorative crown lengthening, esthetic crown 
lengthening and connective tissue grafts. 

Implant therapy: The frequency of implant-related proce-

Table 2: Frequency of procedures performed by respondents.

Category Procedure No. of 
respondents

Frequency performed (%)

Never Infrequently Frequently

Periodontal 
surgery

Gingivectomy 140 2.9 87.8 9.3

Flap procedure (with or without resective osseous) 142 0 21.1 78.9

Crown lengthening (pre-restorative) 141 0 24.1 75.9

Guided tissue regeneration 142 2.1 40.2 57.7

Periodontal 
plastic surgery

Free gingival grafts 140 7.9 30.0 62.1

Connective tissue graft (autogenous) 141 0.0 11.3 88.7

Gingival grafts using allograft 142 25.4 56.4 18.2

Esthetic crown lengthening 141 0 55.4 44.6

Implant 
therapy

Single implant placement 142 6.3 12 81.7

Implant placement in esthetic zone 142 6.3 14.1 79.6

Treatment of ailing implant(s) 142 3.6 69.5 26.9

Removal of failed implant(s) 142 10.6 81.7 7.7

Table 3: Correlation of demographic factors with respondents’ use of various procedures.

Covariable Single 
implant (%) p Sinus lift (%) p IV sedation 

(%) p Laser 
use (%) p

Years in practice n=138 n=137 n=135 n=137

< 20 years 97.4 
0.036*

49.6
0.042*

36.8 
0.005*

29.9 0.844  
≥ 20 years 88.5 32.8 15.3 28.3

Year of graduation n=138 n=137 n=135 n=137

Before 1990 86.7
0.024*

75.0
0.113

16.3 
0.048 

31.8 0.643  
1990 or later 95.8 86.0 32.6 28.0

Sex n=138 n=137 n=136 n=137

Male 93.3
0.862

84.5
0.152

28.4
0.825 

35.9
0.020*

Female 94.1 73.5 26.5 14.7

Age n=141 n=140 n=138 n=140

< 45 years 100.0
0.031*

91.3 
0.048*

35.6
0.186 

32.6
0.638 

≥ 45 years 90.5 77.7 24.7 28.7

*Significant difference (p < 0.05).

Note: IV = intravenous.
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dures is shown in Table 2. Single implant placement was 
more likely to be placed by respondents with < 20 years 
in practice (p = 0.036), who graduated before 1990 (p = 
0.024) and who were < 45 years old (p = 0.031) (Table 3). No 
difference was noted between sexes (p = 0.862). Regression 
analysis suggested that years in practice may be a predictor 
for single implant placement; however, the model did not 
reach statistical significance (odds ratio [OR]= 4.8; p = 0.056).

Sinus lift: Most respondents performed sinus lifts, and almost 
half (43.3%) performed them frequently. More respondents 
used the indirect approach (osteotome, socket approach) 
than the direct approach (lateral window) (74.1% vs. 66.7%); 
however, the difference was not statistically significant 
(p > 0.05). χ2 analysis revealed that periodontists in practice 
< 20 years and those < 45 years of age performed sinus 
lift more frequently (p = 0.042 and p = 0.048, respectively) 
(Table 3). Regression analysis showed that years in practice 
(< 20 years: OR=6.5, p = 0.005) and sex (males: OR=6.5, 
p = 0.007) were predictors of performing sinus lifts.

Intravenous and oral sedation: The oral route was the 
most popular sedation method among respondents: 
54/141 (38.3%) used it frequently and 52.5% infrequently. 
Intravenous sedation was performed more frequently 
by those with < 20 years of active practice (p = 0.005) 
and those who graduated in 1990 or later (p = 0.048) 
(Table 3). Regression analysis showed that only years 
in practice (< 20 years) was significantly related to the 
use of intravenous sedation (OR =4.9, p = 0.001). 

Lasers: Most respondents never used lasers in their office 
98/141 (69.5%); of those 14.2% used them frequently. 
Of those who used lasers, the most popular choice 

was Nd:Yag (75%), followed by diode (33.3%) and 
CO2 (30.8%). Laser use was more frequent among 
male periodontists (35.9%) compared with females 
(14.7%), and the difference was significant (χ2: p = 0.020; 
Table 3). Regression analysis showed a significant relation 
between being male and laser use (OR 4.0, p = 0.015). 

Discussion
The design of this protocol was inspired by a review of 
physician surveys presented at the American Association 
for Public Opinion Research (AAPOR) conference in 
2008.14 Although electronic surveys of health professionals 
have typically resulted in low response rates compared 
with postal surveys,15-17 mixed-mode designs have 
increased response rates.14,18 Our response rate of 53.9% 
is significant, compared with rates across other national 
surveys (23.1% for Patel and colleagues19 and 37.3% for 
Tingey and colleagues20) and confirms the effectiveness 
of combining an electronic questionnaire with email and 
postal reminders when surveying dental professionals. 

Our survey also demonstrates good external validity, in 
that our sample represents about 70% of all periodontists 
in Canada and the response rate was moderately high. 
Recall bias can affect the collection of accurate data21-

23; however, our questionnaire did not ask respondents 
to recall specific numbers or details of procedures; 
they were asked about the frequency of procedures 
performed within the last month. This short time for 
recall is likely to provide accurate information.24

Most respondents were periodontists in full-time private 

Figure 3: Frequency of use of non-surgical therapies by respondents. 
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practice. The large proportion of responses from Ontario, 
Quebec and British Columbia is likely because of the 
large metropolitan areas in these provinces. As a referral 
specialty, dense pockets of population, where the dentist 
to population ratio is high, can serve as attractive niches. 

There was a marked increase in FRCDC and ABP 
designations among those graduating after 1999. In 
the late 1990s, the Royal College of Dentists of Canada 
together with the provincial dental regulatory author-
ities, established a task force that concluded that all 
dental specialist candidates must pass the National 
Dental Specialty Examination to obtain a licence as a 
specialist in their province starting in January 2001.25 This 
policy likely caused candidates to apply for Fellowship 
in addition to their specialty licence and, hence, the 
increase in designation noted in the results of our survey.

In terms of referral patterns, a decrease in the overall 
number of referrals, delayed timing of referrals with respect 
to disease progression and limited referral types were 
noted by most respondents who had been in practice 
more than 10 years. This change in referral dynamics could 
have implications for the treatment options provided by 
periodontists. Generally, a goal of periodontal therapy is 
to prevent tooth loss.26-28 The decision to extract teeth is 
guided not only by initial assessment, but also by severity 
of periodontal disease, furcation involvement, etiologic 
factors, restorative factors, smoking status, systemic 
condition and clinician’s skills.29 An initially unfavourable 
prognosis can be converted to a favorable long-term 
prognosis30 with appropriate periodontal management; 
however, delaying referral often means that patients have 
lost tooth supporting tissue, and the only predictable and 
viable option may be extraction. Thus, timing of referral 
and intervention with proper treatment is crucial.

With the advent of implant therapy and bone regener-
ation procedures, the consequences of missing teeth 
or a hopeless prognosis may not be as catastrophic as 
they once were.31-33 Dental implants are among the most 
common procedures performed in a periodontal practice. 
With the increasing prevalence of implant placement, 
there is potential for an increase in adverse effects, such 
as peri-implant mucositis or peri-implantitis.6 As specialists, 
periodontists are often called on to treat ailing or failing 
supporting structures around implants. Our survey showed 
that a quarter of periodontists treat ailing implants 
“frequently” and 1 in 12 removes failed implants. These data 
provide a baseline to explore future trends, as anectodal 
evidence suggests that with more dentists placing implants, 
the number of ailing and failing implants may increase.

Canadian periodontists frequently perform traditional 
surgical procedures such as flap debridement and 
crown lengthening. Although these can be considered 
the “bread-and-butter” of private periodontal practice, 

periodontics residency training should reflect the 
demands of the dental community and the changing 
dynamics between generalists and specialists. Training 
in sinus lift procedures, intravenous sedation and 
advanced regenerative/grafting procedures, could 
increase the repertoire of the specialist and augment the 
periodontics–restorative management of patients.34 

Of those respondents who performed sinus lifts, more 
used an indirect rather than a direct approach; however, 
the difference was not significant. The direct approach 
has been shown to result in a significantly greater gain 
in bone height compared with the crestal approach 
(8.4 vs. 4.4 mm), although the sample size was small in 
this study.35 No difference in implant success rate could 
be found. As such, both approaches are options to be 
used as the situation demands. Further insight can be 
gained by examining graduate programs to determine 
which types of procedure are taught and how instructor 
influence affects practice philosophy of residents.

In a telephone survey of 1101 Canadians, 68.2% said they 
preferred sedation or general anesthesia for periodontal 
surgery, compared with 46.5% who preferred sedation 
or general anesthesia for tooth extractions.36 It appears 
that training in intravenous sedation is a relatively recent 
phenomenon, as its use was more popular among 
respondents with fewer than 20 years in active practice 
compared with those in practice longer. Similarly, more 
recent graduates were more likely to use intravenous 
sedation. In the United States, almost half the periodontists 
who responded to a postal survey offered intravenous 
sedation in their practices.20 Although our results show 
that less than a third of respondents offer intravenous 
sedation, this difference may be due to biased sampling, 
as the response rate in the US study was low.

Laser therapy is an ongoing controversial issue among 
many specialists. From an evidence-based perspective, 
the AAP claims that lasers provide no additional benefit 
over traditional scaling and root planing for sulcular/
pocket debridement.37 Most periodontists in our survey 
had never used lasers (69.5%) or performed photody-
namic therapy (86.3%). The greater popularity of laser use 
among male compares with female periodontists may be 
because men are more “technology driven”; however, 
the relevance of this result remains questionable. A survey 
of 102 North American graduate periodontics programs 
found that about half used lasers in their training and 
a third used lasers in 10 or fewer patients.38 The same 
study expressed concern over the lack of laser training in 
graduate programs and the potential impact in the private 
practice setting where commercial training may prove 
inadequate for novice clinicians. It appears that most of our 
respondents were in agreement with the lack of scientific 
evidence on laser use in clinical settings, as reflected 
by the infrequent use of lasers reported in our survey.
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Conclusion
A mixed-mode survey method using both electronic 
and postal reminders is an efficient way to attain a high 
response rate when surveying dental professionals. In 
summary, recent graduates were more likely to perform 
sinus lift procedures and use intravenous sedation. Male 
periodontists were more likely to use lasers and do sinus 
lifts than females. Among respondents who saw changes 
in the last 10 years, most noted an overall decrease in 
the number and timing of referrals for management of 
periodontal disease and more referrals for limited treatment.
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