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Abstract: As dental hygiene responds to the increased need

for quality oral health services, dental hygienists seek quality

research findings on which to base their practice decisions.

However, the amount of research published by dental

hygienists, and addressing dental hygiene interventions,

remains limited. There are few dental hygienists in Canada

working in positions that have time dedicated to research

activities. To increase the amount of dental hygiene research,

innovative approaches such as collaborative research must

be considered. This paper considers measures that facilitate

the conduct of collaborative research, and discusses

challenges to the process that should be considered during

the design. An example of a group investigation is presented,

involving dental hygiene educators who collaborated on a

research project implemented within their respective

educational institutions. A model for a collaborative approach

to future research initiatives is proposed. Lessons learned are

shared and recommendations are put forward. It is

suggested that innovative collaborations such as this may

help to increase the body of knowledge for dental hygiene in

Canada.
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Introduction

A dominant movement in health care today is that of evidence-

based practice. Evidence-based practice addresses the health

professional’s desire to provide optimum care for clients to

achieve the best outcomes, and health-care administration’s

need for cost-effectiveness. The intent of evidence-based prac-

tice is to improve health outcomes (1). As dental hygiene

responds to the increased need for quality oral health services,
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dental hygienists seek quality research findings on which to

base their practice decisions. The amount of research pub-

lished by dental hygienists, and addressing dental hygiene

interventions, remains limited however.

Dental hygiene as a field of practice is maturing, in trans-

ition from an occupational model to a professional model

(1–6). The Canadian Dental Hygienists Association (CDHA),

the national body for dental hygienists in Canada, has adopted

a Policy Framework for Dental Hygiene Education in Canada.

This policy document has acknowledged that ‘social, econo-

mic, political, and technological forces will influence future

dental hygiene practice’ (p. 105) (7). It has acknowledged that

‘future dental hygiene practice must respond to an expanding

body of dental hygiene theory, changing demographics and

oral disease patterns, and the increasing need for quality oral

health services’ (p. 105). Dental hygienists must further adapt

to innovations in technology (8).

The body of research specific to dental hygiene practice is

underdeveloped, and there is a small cadre of researchers fur-

ther stymied by challenges in access to graduate education. A

recent labour survey undertaken by the national dental hygien-

ists organization in Canada found that 14.3% of practicing

hygienists have a baccalaureate degree (dental hygiene or

other) and 2.1% of practicing hygienists have a graduate

degree (dental hygiene or other) (9). There are few baccalaure-

ate programmes in Canada, limiting access to graduate studies

and research. There are currently no graduate programmes in

dental hygiene in Canada, although several Master of Science

in Dental Hygiene (MScDH) programmes do exist in the Uni-

ted States. The lack of access to graduate studies contributes

to limiting development of research skills among dental hygi-

enists.

There are few positions in dental hygiene in Canada that

provide support and dedicated time for research activities.

There are few tenured research-oriented positions and many

college faculty positions do not include dedicated research

time. Clovis has pointed out that ‘of the literally hundreds of

posters and papers presented at Canadian dental hygiene con-

ferences and meetings in the past decade, relatively few seem

to achieve publication in peer reviewed journals’ (p. 188) (3).

She goes on to note that there are so few dental hygienists in

Canada working in positions in which time and resources are

available for theory and research development that ‘knowledge

production and dissemination in Canadian dental hygiene is

virtually accomplished by extraordinary effort on the part of rel-

atively few committed individuals’ (p. 188). To help increase

the amount of dental hygiene research available to dental hygi-

enists, innovative approaches to design and implementation of

research projects must be considered. Collaboration among

less-experienced and more-experienced researchers at educa-

tional institutions may be one strategy for addressing this issue.

Review of literature on collaborative research

Hara and colleagues reviewed definitions of collaborative

research and found two common components – working

together for a common goal and sharing of knowledge (10).

They suggested that sharing meaning, knowledge, resources,

responsibility and/or power could potentially lead to building

social capital and taking risks and trusting others.

There are many reasons for considering collaborative

research. An important one is stronger science (11). Collabor-

ation often brings with it an expanded population of research

participants and increased diversity within that group. This

suggests a greater possibility that the findings will approximate

reality. Collaboration also has the potential for bringing

together diverse and complementary skills within the research

team. Hara et al. (10) have pointed out that ‘The historical

trend toward specialization in science has brought a need for

multidisciplinary collaboration to bring together the know-

ledge, skills, and abilities required for the advancement of

research. No individual scientist can possess all of the know-

ledge, skill or time required to make theoretical or applied

contributions in more than a very narrow area of research.

Researchers often benefit from collaborating to share resources

and knowledge’ (p. 953).

There are many strategies that can be implemented to

increase the likelihood that collaboration will be successful.

Collaborative projects often require additional effort, adminis-

trative skill and patience. Green et al. (12) point out that pilot

testing is important, particularly in large national or interna-

tional studies. International projects often take longer than

anticipated and should incorporate this consideration into plan-

ning. They indicate the need for strong, trusting relationships

among co-investigators and suggest budgeting for cultivating

these relationships through conference calls, meetings and

social engagements. They suggest that trivial questions do not

justify the effort, but important compelling questions are well

worth the effort. Several authors consider the contribution of

open communication and close relationships for the success of

collaborative projects (10–13).

International collaborations, particularly those between

developed and developing countries, benefit from attention to

additional details. Musil et al. (13) suggest that participation of

colleagues in the hosting country is a critical factor for success,

as those individuals bring cultural knowledge of existing
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systems and resources within their country. When research is

planned to take place in a developing country, the collabora-

tors from the more developed countries should be responsible

for guiding aspects related to research design for the project,

whereas collaborators from the host country should bring their

familiarity with the practical issues related to implementation.

DuPont (14) points out that medical persons in endemic areas

often have insights into diseases in the area and familiarity

with the disease processes as they manifest locally.

Human subjects review boards in the United States have

become more aware of cross-cultural considerations and conse-

quently include a cultural review (13). Early consideration of

requirements of human subjects review boards and granting

agencies around protection of human subjects, and the sets of

regulations that should be applied in particular or all areas, can

prevent unnecessary delays later in the project. Treloar and

Graham (15) reported that their study designated each centre

to be responsible for negotiating with its own institutional eth-

ics committees. The project coordinators respected each cen-

tre’s autonomy in this issue and did not impose culturally

inappropriate and unnecessary requirements on each site for

the sake of consistency alone.

The widespread availability of information and communica-

tions technology has enabled partners to collaborate on investi-

gations without regard to geographic locations. Wulf [cited

in (16)] coined the term ‘collaboratories’ to blend the concepts

of collaboration and laboratories. When Thomas Jefferson Uni-

versity established the National Center for Dental Hygiene

Research (NCDHR), they developed the DHNet based on the

collaboratory concept (16). Its purpose was to foster dental

hygiene knowledge development and dissemination through

the use of electronic communications and collaborative

research. The DHNet served as the electronic infrastructure

for the NCDHR and included a knowledge base and elec-

tronic communication system. The Center would bring

together and train teams composed of researchers, educators

and clinicians. The DHNet provided a mechanism for keeping

the teams linked, and for communication with the NCDHR

and each other. A separate and secure chat area within the col-

laboratory was provided so that research teams could ‘meet’

regularly to discuss their work in private. The need for training

support was recognized and DHNet training was provided

through a 5-day hands-on Summer Research Institute at Tho-

mas Jefferson University. With the DHNet model, collaborat-

ive teams were composed of educators and clinicians headed

by a research mentor. Although the focus of the NCDHR has

shifted, its development and early programmes serve as an

example of a collaborative research model for dental hygiene.

Musil et al. (13) suggest that identifying the potential contri-

butions of collaborators and developing mutual respect for the

knowledge each brings to the project is also crucial to success.

They point out that many applications for funding, especially

federal projects, require pilot work and/or evidence of prior

collaboration among research team members. They also sug-

gest the importance of discussing authorship of publications

early in the collaborative process. They propose that discus-

sions such as these present excellent opportunities to model

the process of collaboration and scholarship important for fac-

ulty in all settings.

Treloar and Graham (15) (p. 931) suggest that large projects

might be facilitated if conducted in a stepwise fashion: ‘One

or two sites could begin as pilot projects. Investigators from

the second center could visit and support a third center, and

so on.’

Hara et al. (10) derived a framework for collaboration and

identified factors impacting collaboration. They identified four

key factors that impacted collaboration in the research setting:

personal compatibility including work style, writing style, work

priority, interests, chemistry and complementary expertise;

research work connections including match of interests, com-

plementary knowledge skills and abilities; incentives including

external (such as prestige, funding, publications) and internal

(personal motivation); and socio-technical infrastructure inclu-

ding the use of communications tools to help compensate for

the lack of physical proximity. They saw a typology of colla-

boration ranging along a continuum from complementary parti-

cipation, which saw the division of project activities into

discrete units, to integrative, which saw a fully integrated and

shared project. They further saw each of the four key factors

ranging along this continuum and suggest that different aspects

of each factor may impact each type or category of collabor-

ation.

There are numerous challenges to the process of collabor-

ation. Participating institutions, regions or countries

may have differing mechanisms and regulations to assure the

ethical conduct of research and the protection of human

subjects. If investigators have to meet dual expectations of

their own review processes and also to modify or augment

them to accommodate the requirements from another

region or funding agency, additional time will need to

be built into the design to prevent future delays in data

collection.

Green et al. (12) encountered challenges when new equip-

ment had to be distributed across national boundaries and

became subject to tariff and duty regulations. Their grant reg-

ulations forbade use of grant funds for taxes and tariffs, and
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they did not have alternative sources of funding to cover the

additional cost of several thousands of dollars.

Musil et al. (13) conducted a collaborative study set in both

the United States and Uganda. They identified a number of

challenges including uncertain interest of potential partici-

pants, reservations about outsiders asking questions, differ-

ences in dialect and idiom that challenged the data collection

process, additional expenses associated with international work,

need to conduct interviews and focus groups in the local lan-

guage, and need for interpretation of local culture.

Treloar and Graham (15) identified the need for adequate

funding to permit time for write-up and publication. They also

addressed the need to consider the choice of journal for publica-

tion, to ensure that the article would be available to the appro-

priate target audience and that the article would be indexed/

appear in the appropriate databases. Hara et al. (10) expressed

concern about writing styles, and that they be complementary.

DuPont (14) sees a grander purpose to collaborative

research, especially international collaborations. He suggests

that more advantaged regions should contribute more to train-

ing and developing research capabilities among their foreign

colleagues in order to raise the level of general health in less

developed regions. He points out that ‘It is paradoxical and

unsettling that in regions in which the burden of illness is the

greatest, health research is given the lowest priority.’ (p. 949).

He calls on funding agencies and institutions supporting

research to increase their support of collaborative research spe-

cifically designed to improve world health, and suggests that

‘In the long run, little will affect the future of humankind

more that raising the health levels of the world’s poor.’

(p. 950). Large scale issues such as these are seemingly suited

to collaborative design approaches.

Hara et al. (10) (p. 953) point to ‘an increased emphasis on

collaboration as a tool of science, and the need for the devel-

opment of collaboration know-how’. The purpose of this paper

is to examine a collaboration that occurred among five Cana-

dian dental hygiene programs and to consider lessons that may

be learned from that experience. The process of the experi-

ence has been depicted as a graphic model that is proposed for

future testing.

Process for original study

The study that was completed as a result of this collaboration

sought to identify frequency and prevalence of ethically pro-

blematic situations encountered by dental hygiene students

during the course of their education. The methods and results

of the original study have been reported elsewhere (17). The

study was designed by two faculty members from one institu-

tion, with the original intent being to conduct the study within

their institution. One of the co-principal investigators attended

a Canadian Dental Hygienists Association Code of Ethics task

force meeting and mentioned the project to others in attend-

ance. Several expressed interest in participating and were invi-

ted to do so. An information package containing the study

proposal, application for ethics review and survey instrument

was sent to all those expressing interest. The lead institution

sought ethics approval from their ethics review committee to

conduct the study locally. Dental hygiene faculty members

from four other institutions elected to participate and arranged

to conduct the study within the ethics guidelines of their own

institution. A covering information letter advised students that,

if their participation in the study and their recall of ethically

problematic situations led to feelings of discomfort, students

would be provided with access to confidential student counsel-

ling. All collaborators agreed on a timeframe for distribution of

the survey questionnaires for consistency within timing in the

curriculum, but there was some local flexibility.

Each institution distributed and collected the survey ques-

tionnaires. These were subsequently returned to the lead insti-

tution and responses to the 12 multiple-choice items were

entered into SPSS (a statistical software package) by research

assistants. Descriptive statistics from the data were analysed

using measures of central tendency, including frequency distri-

butions of variables. Data were combined from all participating

institutions. In order to respect confidentiality and to protect

the students, data were not analysed by separate institutions

but rather as one large group. Text-based data was entered

into an electronic word processing file by research assistants.

All group members were approached to participate in the ana-

lysis of this data and four agreed. Those agreeing were provi-

ded with consistent materials regarding the analysis process,

received the electronic file and the agreed-upon the process

for coding and categorizing was implemented. All input was

included.

The co-principal investigators had access to funding from

The Fund for Dentistry and funding for summer students to

assist with the proposal development and grant application one

summer, and to assist with data entry and preparation of the

draft manuscript the following summer. The initial draft of

the manuscript for the report of the study was prepared by the

co-principal investigators, with assistance from the summer

research assistants, and circulated to all collaborators for feed-

back. Feedback was incorporated into the manuscript prior to

submitting it for peer review. Abstracts for poster presentations

for ADEA (American Dental Education Association) and CDHA
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were also circulated to all for feedback, although timing was

very tight in some cases. Similarly drafts of poster presentations

themselves were circulated to all for feedback and necessary

revisions made. The manuscript for the study was subsequently

published in the Canadian Journal of Dental Hygiene.

Review and reflection on process

Prior to completion of the project, some of the team members

felt there might be some benefit to others from a description

of the process followed and the lessons we learned from our

experience. The team undertook a review of the process acti-

vities and reflected on reasons for participation and benefits of

the collaborative process. This review and reflection was not

designed as a research project, but rather as an evaluation pro-

cess to identify useful lessons.

Team members became involved in the research project

because several taught ethics in the dental hygiene curriculum

and others were interested in this area of study. For several of

the team members, having completed the revision of the

CDHA Code of Ethics together, there already was good syn-

ergy, and having accomplished something together gave con-

fidence in the group’s ability to produce together.

One team member participated because their school was not

geared up to launch a research project and this project gave

them an opportunity to participate, and another wanted to try

collaboration with other institutions for the experience.

Another saw this as an opportunity to improve the science by

increasing the sample size and the diversity of the student

population through inclusion of both university and college

programmes. Another participant felt that as not all dental

hygiene faculty have dedicated research time, and as the parti-

cipant was fortunate enough to have this dedicated time, she

wanted to share and involve others. Her hope was that this

example would help others to see that research can be carried

out in all locations – collaboration may be necessary to make

this happen.

The team members identified a number of benefits from

their collaboration. They felt there was a sharing of insight,

ideas and expertise on an issue that was important to them.

The team was united by a common goal and team members

treated each other with great respect. Team members felt the

collaboration worked because the project was well planned and

the study design was easy to implement in the local settings.

The timing was good regarding when it was presented to the

students. Entry and analysis of quantitative data was comple-

ted in a central location and results shared to the group for

feedback. They also felt the collaboration worked because the

study initiators carefully kept the ball rolling at the same time

everyone was kept informed of the study’s progress. E-mail

communication made it easy and kept costs low. There was

great participation and commitment by all group members –

they did what they said they were going to do, and always

responded in a timely manner even when deadlines were

sometimes very short.

The description and reflection on the process activities led

one team member to develop a graphic to represent the pro-

cess pictorially. This is shown in Fig. 1. The smaller rectangles

are intended to depict activities that took place at the lead

institution and the larger circles are intended to depict inclu-

sive activities that took place at all sites. The feedback loop

depicts the iterative nature of many of the processes, such as

preparation at the lead site, review and feedback from all the

local sites, synthesis and incorporation of feedback by the lead

site, then back to all the local sites for subsequent review and

approval.

Discussion

The team members felt there were many benefits of collabor-

ation, and several reasons for our success. Many of the insights

generated through the reflective process were consistent with

the findings in the literature. These include the opportunity to

participate in a research topic that is important to team members

What process involved

• Initial design & proposal
• Initial application for ethics 

review process
• Original documentation 

provided to others who 
expressed interest

• Local ethics approval
• Local implementation 

within agreed time 
frame

• Once collected, data 
forwarded to primary site

• Primary site for data 
collection & preliminary 
analysis

• Input sought for analysis
• Primary site initial 

manuscript/poster prep
• Local review of drafts of 

manuscript/poster
• Feedback relative to local 

context
• All participated in products 

to extent able
• Synthesis of feedback
• Organization of process & 

reflections into proposed 
model

• Iterative feedback process– 
feedback loop

Primary Site
Summative Process

Primary Site 
Conceptualization

Local Context
for

Data Collection

Primary Site 
Data entry & analysis

Local Context
Manuscript/poster 

review
Feedback

Reflection on Process
Formative process

Fig. 1. Process model for collaborative research projects.
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(10,12,14,15), open communications (10–13), respect for each

other (10,12,13), capacity building (13–15), prior knowledge of

or communication between team members (10,12,13,15) and use

of local processes for seeking ethics review and approval (15).

The team’s insights were also consistent with Hara et al ’s (10)

four critical factors for collaboration: personal compatibility,

research work connections, incentives and socio-technical infra-

structure.

For this collaborative research project, the protocols were

developed by the lead institution, as the initial intent had

been for a small local study. Protocols were subsequently cir-

culated to other participants once they had expressed interest.

This circulation of existing protocols is consistent with the

usual experience for multicentre clinical trials, where collabora-

tors ‘sign on’ to an experimental protocol and follow that with-

out deviation (15).

Team members felt this collaborative process resulted in

better science, with a larger and more diverse study population

(11). Many studies utilizing dental or dental hygiene students,

or their clinical patients, are limited to one institution. This

approach to inter-institutional collaboration should be encour-

aged to improve the quality of studies.

Team members felt the collaborative approach supported

building capacity among dental hygiene researchers in a sup-

portive environment. This is consistent with a feminist model

of research which fosters collaboration over competition. There

was a feeling that research in the community college pro-

grammes as well as in universities helped remove the percep-

tion that research can only take place in the ‘ivory tower’ of

universities. Team members also felt that publication of the

study results had a positive effect on the students: ‘It defin-

itely is empowering to the students (as well as to faculty) to

participate in increasing the knowledge base of dental

hygiene’. One team member commented that ‘the article…is

getting fabulous comments from my students…’ suggesting

that students may have both been pleased to see their faculty

member’s participation in the research project and been

pleased to see that the study they participated in had been

published and their voices have been heard and valued.

Conclusion

It is difficult to predict when, or indeed whether, there will be

an increase in the number of dental hygiene faculty positions

in Canada with dedicated time and/or responsibility for con-

ducting research. In the interim, partnerships between less-

experienced and more-experienced researchers can serve as

one strategy for conducting dental hygiene research. Innova-

tive collaborations such as this can contribute to increasing the

body of knowledge for dental hygiene in Canada. They can

also contribute to building capacity within the body of dental

hygiene researchers in Canada. Our experience and the litera-

ture, suggest the following important elements for success in

collaborative research projects: high interest in the research

topic; support for the specified process from all; mutual respect

among team members, open communications, strong organiza-

tional skills; reliability and commitment to the project; some

flexibility in the design to accommodate the local context; and

resources that support research, including skilled personnel, in

at least one location.

Team members also felt there were additional benefits as

individuals, including the joy of networking, working with new

colleagues, positive feelings about increasing the body of den-

tal hygiene research in Canada and obtaining publications for

inclusion in curricula vitae. Those working in academia have a

need for peer-reviewed publications and presentations at

national and international levels. This project resulted in two

poster presentations, one at a national meeting and one at an

international meeting, and two publications.

The collaboration also produced a proposed model that was

derived from insights gained through reflection on the colla-

borative process. There is a need for empirical testing of this

model. This would provide confirmation of the strength of the

insights, and could lead to further refinement of the model to

arrive at one that could be used to guide future collaborative

research projects. As dental hygiene continues to incorporate

evidence-based approaches to practice, and the need for qual-

ity dental hygiene research grows, innovative approaches to

research can contribute to meeting that need.
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