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Abstract
Purpose: Dental implants are now considered the standard of care for supporting dental restorations in edentulous areas. 
The purpose of this study was to explore the attitudes and practices of dental hygienists in the United States regarding dental 
implant assessment and maintenance care. 

Methods: A 34-item quantitative survey was developed and distributed nationally to a randomly selected sample of 10,000 
dental hygienists from the American Dental Hygienists’ Association (ADHA) email database. Responses were collected and 
analyzed via an online software program using frequency distributions for categorical variables. 

Results: A total of 2,018 dental hygienists participated for a response rate of 21%. The majority of respondents (98%) 
provided care to patients with dental implants. While the majority of respondents reported routinely assessing patients for 
bleeding/exudate, mobility, plaque/calculus, and tissue color around implants, 34% rarely/never checked for cement around 
implants, 31% rarely/never probed, and 54% rarely/never checked the occlusion. Nearly half of the respondents (44%) 
reported that they were unable to remove plaque as effectively from dental implants as from natural teeth. A majority (60%) 
reported using plastic/resin scalers, however only 7% of those who use plastic/resin scalers felt they were effective. While 
only 5% reported using air-polishers, 71% of the users felt they were effective. An oral irrigator was the most commonly 
recommended self-care hygiene aid for patients with implants and continuing education courses were the primary source of 
implant-related knowledge among respondents.

Conclusion: The wide variation in implant-related assessment and maintenance care practices among dental hygiene respondents 
indicates a need for greater emphasis on evidence-based practices in dental hygiene curricula and in continuing education to 
ensure optimal care for patients with dental implants. 

Keywords: dental hygienists, dental implants, implant assessments, implant maintenance, dental hygiene education, 
continuing education
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Introduction
Dental implants were once considered uncommon in the 

United States (U.S.), however, are now considered customary 
and the standard of care for supporting dental restorations 
in edentulous areas. While the field of implant dentistry 
has demonstrated progress and increasing acceptance in 
recent decades, complications such as inflammatory peri-
implant disease, which can lead to failures, may occur.1-9 The 
prevalence of peri-implant diseases is controversial since the 
definition for peri-implantitis has changed numerous times 
in the past 10 years.10-15 Nonetheless, peri-implant disease is 
a frequently discussed topic of concern among clinicians and 

Research

researchers.10-15 The prevalence of peri-implant inflammatory 
disease has been reported at 43% to 63.4% for mucositis and 
18.8 to 22% for peri-implantitis.4-6 The variability in disease 
estimates may be influenced by an inconsistent criteria for 
diagnosing peri-implant disease, patient risk factors, and 
maintenance history.12,15 

Even by conservative estimates, peri-implant disease is a 
current and future challenge for both the patient and oral 
health care professional.10,11,13,14 Existing evidence suggests 
clinicians will be required to help manage more patients with 
peri-implant disease, requiring more in-office maintenance 
related interventions.7,14,16 How dental professionals approach 
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maintenance of dental implants becomes relevant to the long-
term stability of tissues supporting dental implants.16-18

Peri-implant disease (based on clinical signs of inflam-
matory disease, such as bleeding on probing and/or suppuration 
and radiographic bone loss) is established and enhanced by 
several risk factors/indicators, including periodontal disease, 
diabetes, smoking, bruxism, residual cement, irregular oral 
hygiene maintenance programs, and  poor plaque control skills 
(e.g. high plaque levels and microbial dysbiosis).1,7-9,13,14,17,19-24 

Ferreira et al. conducted a longitudinal study of 212 patients 
followed for 10 years and discovered that those with high plaque 
levels were 14 times more likely to develop peri-implantitis.25 

In addition to proper lifelong self-care, patients with 
implant-borne restorations require professional maintenance 
to safeguard their investment.16-20,26-30 According to the 
American Academy of Periodontology, many of the risk 
factors for peri-implant disease can be reduced through 
routine evaluations, early identification and intervention, 
and adherence to a structured maintenance program.1,31 In 
a five-year longitudinal study of over 200 subjects, Costa 
et al. reported that 44% of participants developed peri-
implantitis if not in a maintenance program, while only 18% 
developed peri-implantitis if they adhered to a maintenance 
program.20 Professional implant maintenance programs 
include assessments such as bleeding upon probing (BOP) 
and suppuration, which are just two of the important 
clinical findings in detecting and monitoring peri-implant 
diseases.8,9,17,22,26,32 Routine gentle probing, at least once per 
year, has been identified to be part of the comprehensive 
oral exam for patients with dental implants. 32 In addition, 
debridement around the implants includes devices and 
instruments compatible with implant surfaces.17,18,26 If scaling 
is necessary, caution should be used with metal instruments, 
as they may scratch the titanium implant surfaces.33-36 A 
2012 systematic review evaluated the effects of different 
instruments on titanium implant surfaces and identified that 
non-metal instruments, rubber cup and air abrasives caused 
the least surface alteration to smooth and rough implant 
surfaces and maintained the implant surface integrity.33 

Dental hygienists’ implant assessment techniques, choice of 
instrumentation, recall protocols, and self-care recommendations 
are fundamental in the maintenance and prevention of peri-
implant tissue diseases. There are approximately 185,000 
licensed dental hygienists in the United States.37 Presently, 
dental implant maintenance is not a competency standard from 
the Committee on Dental Accreditation (CODA), the body that 
develops and implements education standards for dental hygiene 

programs.38 Although implant curriculum guidelines for dental 
hygiene programs were developed and released in 1995 by a 
scientific panel of experts from the International Congress of 
Oral Implantologists (ICOI), it remains unknown how widely 
the suggested guidelines have been adopted and implemented 
in dental hygiene programs and clinical practice.39 Other 
implant maintenance care guidelines exist, however if those 
are widely recognized or utilized is largely unknown.17,18,26,28,40 

Research suggests that dental hygienists may not be adequately 
prepared to care for patients with dental implants during 
routine maintenance care appointments.41 Ward et al. surveyed 
213 dental hygienists in the Southeast region of the U.S. and 
discovered only 12% had received didactic and clinical training 
on implant care during their dental hygiene education.41 

Limited information is available on the implant care 
practices of dental hygienists in the U.S. Given the global 
concern regarding inflammatory peri-implant disease and the 
emphasis on patient and provider implant care, the purpose of 
this study was to explore U.S. dental hygienists’ attitudes and 
practices regarding dental implant assessment and maintenance 
care, and their sources of implant-related knowledge. 

Methods
This cross-sectional, quantitative, web-based study was 

approved by the University of California, San Francisco 
(UCSF) Institutional Review Board (IRB). After a review 
of survey methodology42,43 and review of publications on 
implant assessment and maintenance,11,16-21,26,28,31,32 a survey 
instrument was developed by study investigators. The survey 
was partially based on the framework designed by Ward et 
al., which was used by permission.41

The 34-item survey included topics regarding demographic 
characteristics, implant assessment practices and attitudes 
towards maintenance practices. Demographic and practice 
items included: current clinical dental hygiene status, year 
of graduation from an entry-level program, degree earned, 
practice description, years of clinical practice, average hours 
of patient care per week, percentage of patients with dental 
implants, and U.S. state of practice. Implant assessment and 
maintenance practice items included: methods and frequency 
of implant assessments, commonly used instruments for 
implant debridement and their relative efficacy, commonly 
recommended oral hygiene aids, and recall frequency for 
hypothetical patients with and without risk factors for peri-
implant disease. Attitudinal items assessed respondent’s 
perceived ability to remove plaque around implants as 
compared to natural teeth. One item asked about sources of 
implant-related knowledge. 
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Prior to finalizing the survey items, the survey was reviewed by two 
UCSF subject-matter experts to assess content validity and acceptability. 
The survey instrument was revised based on the feedback. In addition, 
the survey was pilot-tested with a convenience sample of 16 participants 
(eight UCSF Master of Science in Dental Hygiene students and eight 
UCSF School of Dentistry faculty members) for clarity and feasibility. 
Modifications to the survey were made based on the comments and 
results. A second pilot test was conducted with a convenience sample 
of 10 practicing clinical dental hygienists to assess clarity, feasibility, 
and accessibility of the items. The final survey was revised based on the 
feedback from both pilot tests.  

Sample recruitment and data collection

The study population included dental hygienists who were members 
of the American Dental Hygienists’ Association (ADHA). The ADHA 
Research Department randomly selected 10,000 participants by 
computer randomization from a database of approximately 35,000 
member dental hygienists. The ADHA emailed a link to the web-
based survey instrument (Qualtrics; Provo, UT). The survey included 
a welcome page explaining the study purpose and information to 
obtain informed consent. Following the initial survey distribution, two 
follow-up emails were sent approximately one week apart to encourage 
participation. Data was collected in February and March of 2017. 

Data analysis

Data was gathered and evaluated using Qualtrics software. All 
responses were reported as frequency distributions. A 5-point Likert 
ordinal scale, ranging from “not effective at all” to “extremely effective,” 
was used for many questions. Categories of “extremely effective” and 
“very effective” and the categories of “not effective” and “not effective 
at all” were dichotomized for analysis purposes to “not effective” and 
“effective.” A 4-point Likert ordinal scale was also selected for some 
questions and ranged from “never” to “always”. Categories of “never” and 
“rarely” were combined to “never/rarely.”

Results
Of the 10,000 email surveys distributed, 270 emails bounced 

back, leaving a total of 9,730 in the sample that received a link to the 
questionnaire. A total of 2,033 dental hygienists opened the survey, 
however 15 were left blank, leaving 2,018 respondents (n=2,018) for a 
participation rate of 21%. Due to missing data and rounded values, not 
all numbers and percentages totaled 2,018 and 100%.

Demographic and practice characteristics

Most respondents (85%, n=1,708) reported they were currently 
practicing clinical dental hygiene, 98% of these respondents (n=1,668) 
reported they provided dental hygiene services to patients with 
dental implants. Of those practicing clinically, a majority (82%, 
n=1,213) estimated that between 10-30% of their patients have one 
or more implants. Over half of respondents (67%) reported working 

in a general dental practice setting. There was a  
balanced representation of respondents from all 
four geographical regions of the U.S. and similar 
representation from year of graduation groups 
(Table I). 

Assessment/evaluation methods 

When queried about plaque removal, many 
respondents (44%) reported difficulty removing 
plaque around implants compared to natural teeth. 

Table I. Demographic characteristics of  
study population

Characteristic n (%)*

Year of graduation (n=1894)

1958-1977 260 (14)

1978-1987 442 (23)

1988-1997 329 (17)

1998-2007 390 (21)

2008-2017 473 (25)

Entry level degree earned (n=1915)

Certificate 99 (5)

Associate 1213 (63)

Bachelor 603 (32)

Primary place of employment (n=1914)**

General dentistry 1276 (67)

Educational institution 376 (20)

Periodontics/Prosthodontics 245 (13)

Other (e.g. Pediatric, Oral industry) 203 (11)

Community clinic/Public health 166 (9)

Hours patient/client care per week (n=1916)

1-16 hours 405 (21)

17-32 714 (37)

33+ 584 (31)

Not applicable to respondent 213 (11)

U.S. region of practice (n=1901)***

Midwest 456 (24)

Northeast 437 (23)

South 514 (27)

West 494 (26)

* Due to rounding and missing data, not all numbers and  
percentages equal 2,018 and 100%.

**Respondent allowed to select more than one item. 
***Data was merged into four regions according to U.S. Census 
Bureau guidelines
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When queried about the presence of bleeding 
and exudate, the majority of respondents 
(77%) reported that they always assess the 
gingiva and record bleeding and exudate. 
When queried about residual cement and 
probing, 34% reported never/rarely checking 
for residual cement, 31% never/rarely probed 
around implants, and 52% never/rarely 
checked for occlusion (Figure 1). 

Instrumentation and perceived effectiveness 

Plastic/resin scalers were the most commonly 
reported instrument used for debridement 
during routine implant care, selected by 60% 
of respondents. However, of those respondents, 
only 7% felt plastic/resin scalers were effective 
in implant debridement. Less than 5% of 
respondents reported using an air-polisher device 
for implant debridement; however, a majority 
(71%) of those who used air-polishers felt they 
were effective. Sixteen percent of respondents 
reported using the same instruments around 
implants as natural teeth (Figure 2). Five percent 
of respondents (n=70) indicated that they did 
not use any type of scaling instrument to debride 
around dental implants. 

Maintenance recall

Items regarding recall frequency were asked 
using hypothetical patients with and without 

risk factors for peri-implant disease. For the patient with no risk factors 
for peri-implant disease, 58% of respondents (n=929) reported a six-month 
maintenance recall frequency in their practice, while 24% (n=392) indicated 
that recall frequency should be based on the individual patient needs. For 
the patient with risk factors of peri-implantitis (e.g. smoking, diabetes, 
history of periodontitis), 58% of respondents (n=937) reported that the best 
maintenance recall frequency is every three months, while 21% (n=334) 
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Figure 1. Frequency of assessment methods during routine dental implant maintenance appointments (n=1668)

Figure 2. Commonly used instruments for implant debridement from 
a 5-point Likert scale ranging from “not effective at all” to “extremely 
effective” (n=1646)
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indicated that maintenance recall frequency should be based 
on individual need.

Recommended self-care aids for implants

When respondents were asked what type of oral hygiene aids 
they primarily recommend to patients for self-care for dental 
implants, responses included: oral irrigators (75%, n=1,208); 
floss products including monofilament or waxed (65%, 
n=1,044); tufted floss (59%,n=943); interdental/proxy brushes 
(55%, n=890); dental picks with synthetic rubber or silicone 
bristles (52%, n=837); specialty brushes such as a sulca-brush 
or end-tuft (41%, n=661); rubber tips (35%, n=557); wooden 
picks (12%, n=193); and air-floss devices (11%, n=174).  

Sources of implant-related knowledge

The majority of respondents reported that their primary 
source of implant-related knowledge was continuing education 
courses, followed by professional interest magazines, and 
their employer/dentist (Table II).

Discussion
The aim of this study was to assess U.S. dental hygienists’ 

practices and attitudes regarding implant assessment and 
maintenance care, as well as their sources of implant-related 
knowledge. Nearly all respondents currently practicing clinical 
dental hygiene provide care to patients with dental implants. 
Most respondents reported that 10-30% of the patients in their 
practice have one or more dental implants, which confirms 
the widespread acceptance of implant therapy in the U.S, and 
establishes the importance of dental hygienists’ education and 
knowledge on this topic. 

A majority of respondents routinely assess bleeding/
exudate, mobility, plaque/calculus, and tissue color around 
dental implants. However, fewer respondents routinely check 
for residual cement, probe around an implant, or check 

occlusion. In this study, only 37% reported probing around 
implants during routine implant maintenance visits. This 
result differs with a study by Ward et al., in which 76% of 
respondents reported probing.41 A possible explanation for 
the differences in the study findings may have been a result of 
how the question was asked; Ward et al. asked a dichotomous 
yes/no question regarding probing around implants while this 
study assessed frequency of probing, “how often,” at routine 
maintenance care appointments. 

The difference in probing practices among dental 
hygienists may also stem from the controversy that exists 
among dental professionals, as probing may be thought to 
damage the peri-implant tissue, seal, and/or implant surface. 
However, to address that concern, Etter et al. concluded in 
their 2002 canine study that tissue trauma from clinical 
probing around implants is reversible, requiring four to five 
days for the epithelium to heal.44 Furthermore, Thierbach 
and Eger concluded that the presence of suppuration around 
an implant is a significant clinical parameter in determining 
the outcome of peri-implantitis treatment and reported 
that implants with suppuration frequently require surgical 
intervention for improved outcomes.45 A 10-year follow-up 
cohort study of 4,591 implants showed that suppuration and 
profuse bleeding was a meaningful observation in explaining 
marginal bone loss.46 Additionally, Salvi et al. suggests that 
tissue destruction around implants can be faster and more 
aggressive than around natural teeth,13 therefore frequent 
monitoring is advised. Although BOP around dental implants 
results in a higher rate of false-positive BOP rates than around 
teeth,46 diagnosing peri-implant disease and marginal bone 
loss solely by radiographic interpretation is problematic.1,47 
Gentle probing around dental implants is a recommended 
clinical evaluation method by both the American Academy 
of Periodontology and the European Federation of 
Periodontology.1,8,9,31,32 Therefore, it is fundamental practice 
that dental professionals routinely monitor peri-implant 
soft tissues using a variety of techniques, including gentle 
probing, to detect early signs of biological complications for 
early clinical management, similar to natural teeth. 

More than half of survey respondents never/rarely 
checked for residual cement around an implant. Assessment 
of residual cement is advisable, as residual cement may 
be associated with biologic complications.3,24 Given the 
popularity of cement-retained implant restorations and the 
high likelihood that a dental hygienist will encounter these 
restorations,48 evaluation of excess cement is recommended 
to reduce the associated inflammatory response and risk for 
peri-implantitis.3,24 These results suggest a necessity to further 
educate and reinforce the need to evaluate for residual cement 

Table II. Sources of implant-related knowledge (n=2018)

Sources of knowledge n (%)

Continuing education courses 1708 (91)
Magazine 1412 (83)
Employer/dentist 1125 (70)
Dental hygiene school 1126 (66)
Dental hygiene colleague 1014 (65)
Database (e.g. PubMed, journals) 883 (59)
Textbook 875 (58)
Sales representative 423 (30)
Social media 216 (16)
Other 98 (22)
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during dental hygiene care appointments. In addition, it was 
found that more than half of the respondents never check 
implant occlusion, a similar finding to a previous implant 
survey study.41 Checking occlusal contacts can be helpful since 
implants are ankylosed and occlusal contacts can change. 
Compliance in the use of an occlusal guard, if the guard had 
been recommended, is advised. Additionally, evaluating the 
proximal contacts between implants and adjacent natural 
teeth is important since proximal contacts can open, resulting 
in food impaction and tissue irritation.49 

The majority of respondents indicated using plastic/
resin scalers for implant debridement. Similar results were 
reported from a previous survey of hygienists conducted in 
the U.S.41 Non-metal instruments have been identified as safe 
for implant debridement in the literature.33 Louropoulou et 
al., conducted a systematic review and evaluated the effects 
of different instruments on titanium implant surfaces and 
found that non-metal instruments, in addition to rubber cup 
and air abrasives, were most effective at maintaining implant 
surface integrity.33 This may explain why plastic scalers 
were reported by dental hygienists as the most commonly 
used instrument. However, almost all respondents (93%) 
who reported using plastic/resin scalers also indicated they 
are not effective instruments for implant debridement. An 
explanation for their perceived ineffectiveness may be the size 
of plastic scalers, as the bulky design of non-metal instruments 
may impose a significant challenge to access the submucosal 
regions around an implant.50 

Very few respondents (5%) reported using air polishers 
for implant debridement, a finding consistent with Ward 
et al., where one-fifth of the participants reported air 
polishing use.41 The majority of the air polisher users (71%) 
in this study found the device to be very effective. The 
literature recommends the use of powered instruments such 
as air polishing devices in combination with low abrasive 
powders such as glycine or erythritol. 18,33,51,52 While powered 
instruments should be considered as effective debridement 
methods for smooth and rough implant surfaces, there may 
be barriers to their implementation. The authors speculate 
two practical barriers to air polishing usage include cost, since 
dental hygienists may not be key decision makers in practice 
equipment purchases, and lack of access to knowledge and/or 
training of air polishing technology. 

Removal of plaque biofilm and other hard deposits are 
basic principles to ensure implant longevity. In daily clinical 
practice, plaque may be the more frequent biological occurrence 
than calculus in routine implant maintenance. The traditional 
approach to scaling first, as with natural teeth, may not be the 

logical sequence for implant debridement. Air polishing or 
use of a rubber cup are suggested as preferred methods for 
biofilm management.33 If scaling is required, instruments that 
are effective and safe should be used. Additionally, emerging 
research shows that scratching as a result of instrumentation 
causes disruption of the titanium structure and oxide layer, 
which may lead to future inflammatory complications.53-55 
Results from this study indicate that further studies on dental 
hygienists’ perceived barriers and education related to implant 
debridement and instrumentation are needed.

Oral irrigation devices, followed by floss and tufted floss 
were the most common oral hygiene aids recommended to 
patients with dental implants. In some studies however, floss 
has shown to be a possible risk factor to supporting implant 
tissues, as flossing fibers may get trapped on the roughened 
implant surfaces.56-57 Despite the importance of effective  
plaque control for implant health, there is a lack of published 
research on the effects or benefits of powered oral irrigators, 
floss, and interdental brushes specifically around implants. 
Louropoulou et al. completed a systematic review on various 
self-performed mechanical oral hygiene aids and found that,  
while powered toothbrushes are beneficial for plaque removal, 
there is limited evidence demonstrating that powered tooth-
brushes are superior to manual toothbrushes.58 In addition, 
robust studies indicating the benefits of one interproximal 
cleaning device over another, was also lacking.58 Bidra et 
al. published clinical practice guidelines for implant-borne 
restorations including at-home maintenance specifications, 
however the strength of these recommendations was low due 
to the limited evidence available.18 Given the importance of 
daily mechanical plaque control on implant longevity, further 
research is recommended to identify optimal self-care oral 
hygiene aids for patients with dental implants. 

The majority of respondents recommend a six-month recall 
frequency for individuals with no risk factors for developing 
peri-implant disease, which is similar to other published 
recommendations for patients at minimal risk.16,18,31 Many 
respondents indicated that a three-month recall frequency 
was recommended for those with risk factors, which is also 
consistent with recall frequencies recommended in the 
literature.17,31 Evidence-based recall frequency guidelines for 
patients with implants are not definitive; however, during 
supportive periodontal therapy, it is recommended that 
peri-implant tissues should be re-evaluated at each visit and 
recall frequencies should be tailored to the individual need of 
the patient.17,31 Dental hygienists should use a combination 
of knowledge, clinical judgment, experience, and patient’s 
individual risks when considering recall frequency for patients 
with dental implants.59
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Continuing education was the primary source of 
implant-related knowledge, followed by professional interest 
magazines, and their employer/dentist. Since one-third of 
respondents reported that they did not receive or had limited 
information about dental implants in their educational 
program, it was not surprising that continuing education was 
the most common source of implant-related knowledge. With 
regards to professional interest or industry magazines as the 
second most frequent source of dental implant knowledge 
cited, it should be noted that these publications may not be as 
scholarly or evidence-based as peer-reviewed journals. Results 
from this study showed a wide-range of practice patterns 
among dental hygienists. It is recommended that dental 
hygienists seek courses and publications that emphasize 
current scientific evidence to guide clinical practice decision 
making for patients with dental implants. Respondents 
reported both their employer/dentist and dental hygiene 
program as sources of implant knowledge. Future studies are 
needed to investigate implant-related knowledge, attitudes, 
and practices of U.S. dentists, and assess the dental implant 
curricula of dental hygiene educational programs in the U.S. 

This study had limitations. Although there were over 
2,000 respondents, the response rate was 21% from the 
random sample of 10,000. One explanation could be that 
ADHA members are inundated with requests to participate 
in online surveys and therefore fatigued to email survey 
requests. Results could also be affected by sampling bias, 
as all respondents are members of the ADHA and may be 
fundamentally different in their clinical practice behaviors 
than non-members. The findings could also be affected by 
response bias, as those who responded may have a greater 
interest in the topic than non-respondents. In addition, 
despite rigorous pilot testing, there were limitations to the 
survey items. The choices of instruments for debridement was 
not exhaustive. Furthermore, items regarding frequency and 
methods for taking radiographs was not assessed, which could 
have provided additional information on hygienists’ practices. 
However, to the best of the authors’ knowledge, this was the 
first study to explore implant care trends of dental hygienists 
throughout the U.S. and can serve as a resource for future 
studies of a larger population to validate the reported findings. 

Conclusion
Early detection and prevention of peri-implant diseases 

are critical for dental implant health and longevity. While 
a majority of dental hygienists in clinical practice provide 
care to patients with dental implants, they demonstrate a 
wide range of assessment and maintenance practices. As the 
science of implantology advances, dental hygienists need to 

have current and comprehensive knowledge of evidence-
based recommendations related to implant maintenance. 
Findings from this study highlight the need for implementing 
an evidence-based dental implant care curriculum in dental 
hygiene programs and continuing education settings as a 
means to increase the consistency and effectiveness of dental 
implant care and potentially decrease the prevalence of peri-
implant diseases.
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