Research

Analysis of Patient Factors Impacting Duration
of Periodontal Maintenance Appointments: An

Exploratory Study

Connie L. Jamison, RDH, MS; Kimberly K. Bray, RDH, MS; John W. Rapley, DDS, MS; Simon
R. MacNeill, BDS, DDS ; Karen B. Williams, RDH, PhD

Introduction

Periodontal maintenance (PM) is
imperative for long-term success
of periodontal treatment."® While
treatment of periodontal disease
may encompass a variety of pro-
cedures (surgical and non-surgical)
designed to restore health to the
periodontium, nonsurgical therapy
including removal of subgingival
plaque and calculus by scaling and
root planing remains the standard
of care.!*?* Current accepted prac-
tice for non-surgical PM is a 45 to
60 minute appointment with follow-
up appointments at 3 month inter-
vals.816.22.2526 \While effectiveness
of the 3 month PM appointment in-
terval has been well documented,
very little evidence exists to sup-
port the customary 45 to 60 minute
time-frame parameter, with the ex-
ception of a report by Schallhorn et
al.?> Their landmark citation set the
standard for PM therapy, reporting
a typical PM appointment taking
52.61 minutes, including average
time spent on the various PM com-
ponents (Table I). According to the
American Academy of Periodontol-
ogy (AAP), the current standard
for PM treatment-considerations
recommends time be individual-
ized and dictated by such factors
as number of teeth or implants, pa-
tient cooperation, oral hygiene effi-
cacy, compliance, systemic health,
previous PM frequency, instrumen-
tation access, history of disease or
complications, and distribution and

depth of the sulci.?® Despite this, no data exists
in contemporary literature providing guidance on
the relative contribution of these factors to total-

time needed for effective PM.
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Abstract

Purpose: The periodontal maintenance (PM) appointment requires
varying amounts of time and is absolutely essential for long-term
successful periodontal therapy. This study assessed time require-
ments for PM and relative contribution of patient-level factors such as
oral health status, complex medical history, maintenance compliance
and demographics.

Methods: One hundred patients receiving PM in a graduate peri-
odontal program at a dental school participated in this cross sec-
tional, observational study and components of their PM were timed in
minutes/seconds. Descriptive data were obtained for average total-
time required for PM and relative time for each treatment component.
Hierarchical multiple linear regression determined what patient-level
factors demonstrated the greatest impact on total-time to complete
PM.

Results: The average PM appointment interval, with radiographs,
was 1 hour, 16 minutes, 23 seconds (SD 19:25 minutes). When cu-
bicle preparation and disinfection was included, the total-time was 1
hour, 24 minutes, 31 seconds (£19:32 minutes). Multiple regression
showed that BOP, dentist examinations, number of carious lesions
and/or restorative defects, number of teeth/implants, taking radio-
graphs, female gender and deposit aggregate (supragingival and
subgingival calculus and stain) were significant predictors of total PM
duration and explained 57% variance (p<0.05, R2=0.569).

Conclusion: Based on the average comprehensive PM appointment
time of 1:16 minutes, the typical appointment of 60 minutes is insuf-
ficient to achieve the goals of a comprehensive PM in this academic
clinic setting. These findings suggest the need to utilize more cus-
tomized models for scheduling PM in order to achieve time allocations
that are individualized to address specific patients’ needs.

Keywords: periodontal disease/therapy, patient care planning, ap-
pointment and schedules, dental prophylaxis, oral hygiene, continuity
of patient care

This study supports the NDHRA priority area, Clinical Dental Hy-
giene Care: Assess how dental hygienists are using emerging sci-
ence throughout the dental hygiene process of care.

Although Schallhorn et al have provided guid-
ance on PM therapy,?® in the 3 decades since its
publication there have been significant changes
in patient care, e.g. in-depth medical history,
contemporary standards of care on compre-
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Table I: Components of typical PM appointment and time requirements (taken from
Schallhorn and Snider?®) and Comparison of PM components between Schallhorn and

Snider vs. AAP Position Paper?®

Schallhorn and Snider, 1981 25

2003 AAP Position Paper 26

8.50 min | Patient greeting Review and update of medical/dental history
Health and dental history Radiographic examination
Brief review of patient's chart and radiographs; | Current, diagnostically readable radiographs based
update patient's history through conversation. If | on the needs of the patient, for evaluation and inter-
change in patient’s health that will affect treatment, | pretation of the status of the oral structures, teeth,
dentist is consulted. periodontium, and dental implants. Clinician judg-
ment, prevalence and/or degree of disease progres-
sion, will determine need, frequency, and number of
radiographs. Note radiographic abnormalities
1.12 min | Dental screening Clinical examination (to be compared with
Includes: visual extraoral exam of face, lips, neck, | previous baseline measurements)
and a brief, intraoral exam of oral mucosa, tongue, | Extraoral exam, recording of results Intraoral exam,
floor of the mouth, pharynx, tonsillar area, and pal- | recording of results: Oral soft tissue evaluation Oral
ate; examination of oral tissues for evidence of can- | cancer evaluation
cer, or other aberration. If any pathologic condition is
present, it is recorded in the chart and dentist con-
sulted.
3.25 min | Periodontal assessment Periodontal examination to include dental im-
0.22 min | Color, architecture plants and peri-implant tissues and recording
Exudation of results:
Pocket/sulcus Probing depths
Recession Bleeding on probing
Fremitus Evaluation of furcations

Exudate

Other signs of disease progression
Microbial testing if indicated
Gingival recession

Attachment levels if indicated
Tooth mobility, fremitus

Occlusal factors, Examination
Evaluation of implant stability
Occlusal adjustment, if indicated
Other signs and symptoms of disease activity (e.g.,
pain, etc.)

hensive periodontal examinations, utilization of
electronic records and universal precautions for
infection control, to name a few. Obviously, the
advent of universal infection control procedures
has increased the time required for providing care
as many of the standards became effective after
1981.?” Furthermore, advancements in medical/
dental technology and improved life styles have
allowed Americans to live longer while retain-
ing much of their natural dentition.?82° However,
while innovations improved health and life ex-
pectancy, many elderly are disabled, suffering
from chronic medical and oral conditions requir-
ing time-consuming medical/dental manage-
ment.3%3! Consequently, the progressive evolu-
tion of patient care, federal safety regulations
and the complexity and interaction of variables
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that can impact treatment, suggests the custom-
ary time-frame parameter outdated and insuffi-
cient when considering the goals of a contempo-
rary PM visit.26:27,32

The purpose of this study was to systemati-
cally evaluate the relative time requirements for
each PM component and overall total-time for
a PM appointment. Additionally, the study was
designed to determine the degree patient-level
characteristics, such as oral health status, com-
plex medical history, maintenance compliance
and demographics contribute to variation in time
required for the contemporary PM visit, as these
data may provide guidance for determining time
estimates useful in treatment planning.
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Table I: Components of typical PM appointment and time requirements (taken from
Schallhorn and Snider?®) and Comparison of PM components between Schallhorn and
Snider vs. AAP Position Paper?® (continued)

3.04 min | Plaque index (with aid of assistant) Assessment of personal oral hygiene
5.00 min | *Plaque index (without assistant) General levels of plaque and calculus
Patient performs hygiene care prior to appt., teeth
are disclosed, use of O'Leary index, compare previ-
ous Vvisits.
4.20 min | Oral hygiene review Behavioral modification
Therapist must discern underlying problem of poor | Oral hygiene reinstruction
hygiene as one of motivation, dexterity, or under- | Adherence to suggested PM intervals
standing. Counseling on control of risk factors (e.g., smoking,
nutrition, stress)
6.83 min | Scaling/root planning Removal of subgingival and supragingival plaque
10.05 min | Ultrasonic with aid of assistant and calculus. Selective scaling or root planning, if in-
Hand instrumentation and instrument sharp- | dicated
ening Occlusal adjustment, if indicated
10.90 min | Polishing/flossing Polishing teeth
Polish and floss teeth before S/RP to minimize em-
bedding polishing agent to interfere with healing.
1.00 min | Assess caries, defective restorations Dental examination and recording of results
After scaling/root planning and polishing. Caries, | Coronal and root caries assessment
fractured restoration, or problems with prostheses, | Restorative and prosthetic factors, defective restora-
assessment of the dentition. tions, open contacts or malpositioned teeth
Exam of prosthesis/abutment components
1.50 min | Chemical therapy Use of systemic antibiotics, local antimicrobial agents,
For compromised maintenance or recurrent disease, | or irrigation procedures, as necessary
irrigation with saline solution or Chloramine T, anti-
formin TX, and antimicrobial agents.
1.00 min | Fluoride rinse Root desensitization, if indicated
For caries control and desensitization of roots.

1.00 min | Patient dismissal, re-appointment Assessment of disease status or changes by review-
ing the clinical and radiographic examination find-
ings, compared to baseline
Communication
Informing the patient of current status and need for
additional treatment if indicated Consultation with
other health care practitioners who may be provid-
ing additional therapy or participating in the PM pro-
gram, or whose services may be indicated.
Planning
For most patients with a history of periodontitis,
visits at 3-month intervals may be required initially.
Based on evaluation of clinical findings and assess-
ment of disease status, PM frequency may remain
the same, be modified, or the patient may retumn to
mechanical, chemical, surgical, and/or non-surgical
treatment. Surgical therapy (or discontinuation of
periodontal maintenance and treatment of recurrent
disease), if indicated.

Total 52.61 min
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Methods and Materials
Sample

Upon approval from the Institutional Review Board
(IRB), the primary investigator was responsible for
recruiting, explaining procedures, collection of all
data and performing all PM procedures on all subjects.
The investigator had 40 years of combined practice
experience in periodontal private, government and
academic settings. Volunteer subjects signed in-
formed consent and Health Insurance Portability and
Accountability Act (HIPAA) forms. All subjects were
assigned a study number to ensure anonymity and
utilization of all data collection.

A cross sectional, observational study design was
utilized. A convenience sample of 100 consecutive
patients presenting for PM treatment were recruited
starting in August 2009 and completed in November
2009. Inclusion criteria required subjects understand
spoken English, have =6 teeth, be between age 30
to 89 years, exhibit moderate to severe periodontitis
conforming to case types III or IV (American Den-
tal Association (ADA) Periodontal Classification)33
and meet the American Society of Anesthesiologists
(ASA) physical status of ASA I, II, or III.3* Exclusion
criteria included patients presenting with acute peri-
odontal abscess, and/or ASA 1V or VI health status.3*
It should be noted the ADA classification of periodon-
tal disease status was used in lieu of the 1999 clas-
sification of periodontal diseases/conditions due to
available electronic programmed software.333

Procedures

Patient data, consisting of the various PM compo-
nents, were entered electronically using electronic
clinical management software (Paradox® Runtime,
Corel Corporation, Ottawa, Ontario) and included
oral and medical examinations, medications, restor-
ative charting, treatment notes, treatment planning
and digital radiographs using electronic radiographic
imaging (MiPACS® Dental; Medicor Imaging, Char-
lotte, North Carolina). Periodontal assessment data
included: probing depths (PD), gingival recession,
bleeding on probing (BOP), plaque index (6 sites
per tooth), tooth mobility, furcation involvement and
any other existing muco-gingival problems or condi-
tions.3® Annual or periodic dental examinations and
periodontal consultations were provided as needed
by a small cohort of supervising periodontists who
provided care consistent with that in practice, de-
pending on individual need.

Format Utilized

Component time and overall appointment du-
ration was recorded using a digital software stop-
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watch/count-down timer (XNote Stopwatch® dnSoft
Research Group, Cheboksary, Russia) measuring
time intervals in seconds, minutes and hours. The
software was loaded on the same computer as the
electronic dental record for ease of data collection.
The primary feature of the stopwatch included the
ability to “snap” and record times in minutes/sec-
onds with a single mouse click for each treatment
component to include the following: greeting patient,
radiographic evaluation/assessments and/or taking
necessary radiographs, medical/dental history, den-
tal/oral examinations, periodontal examinations, oral
hygiene assessments and communication, instru-
mentation/treatment phase, dentist examinations,
and treatment planning and patient dismissal. These
features allowed for time efficiency, while minimizing
errors collecting data, and prevented the process of
data collection from adding substantially to overall
appointment duration. Timing results were collected
in a standardized manner and duplicated with each
participant utilizing a pre-determined component se-
quence (Table II). After participants were released,
the recorded data were copied and saved, and the
stopwatch was re-set for next subject.

Pilot Study

Pilot testing was used to determine a standardized
total-time allocation for pre- and post-infection con-
trol procedures. The authors were primarily interest-
ed in capturing the variance in PM time as described
by AAP Parameter of Care;*? however, infection con-
trol procedures are important to consider in overall
appointment planning. Since infection control occurs
in the inter-appointment interval where many other
actions take place, we elected to isolate the pre- and
post-infection control time and obtained an average
estimate uncontaminated by other non-PM care fac-
tors. The standardized infection control time was de-
rived by timing a total of 10 sessions, (5 operative
set-ups and 5 break-downs) for the PM treatment
according to the Center for Disease Control (CDC)
and Occupational Safety and Health Administration
(OSHA) guideline standards.?’ It should be noted the
subsequent regression modeling did not include the
time for infection control.

Statistical Design and Analysis

An observational, cross-sectional study design
was utilized. Subjects were observed at a single time
point and received PM therapies as indicated. Data
were analyzed descriptively to obtain relative time
needed for each component and overall average time
required for PM procedures. For these analyses, the
PM treatment time excluded time allocated for the
inter-appointment cubicle preparation and disinfec-
tion procedures. Hierarchical multiple linear regres-
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Table II Periodontal maintenance component sequence used in current study

Greeting
Greet and seat patient, sign-in to electronic patient chart.
Medical History

Health assessments: medications, blood pressure screening, take blood glucose or INR as indicated. Consultation with
other health care practitioners who may be providing additional therapy, or whose services may be indicated prior to
treating patient.

Radiology
Radiographic assessments, and/or taking necessary digital radiographs.
Dental/Oral Examination

Extra-oral, Intraoral examinations: oral soft tissue evaluation, oral cancer screening. Dental Examinations: caries assess-
ment, defective restorations, overhangs, open contacts, etc.

Periodontal Examination

Full mouth probing/pocket depths, bleeding upon probing, furcation involvement, gingival recession, exudate, tooth
mobility, plaque index, implant evaluation, muco-gingival conditions.

Oral Hygiene Assessments/Communication

Assessing disease status, personal oral hygiene, informing patient of current status and need for additional treatment if
indicated, to include but not limited to: Behavioral Modification, Motivational Interviewing, Oral hygiene review/instruc-
tion, adherence to PM intervals, counseling on control of risk factors (stress, smoking, nutrition, health status, etc.).

Instrumentation/Treatment Phase

Removal of subgingival/supragingival plaque and calculus, to include selective scaling and root-planing if indicated (us-
ing ultrasonic and hand-instrumentation, instrument sharpening, polishing and flossing teeth). Administration of topical
and/or local anesthetics, nitrous oxide, chemical therapy; local antimicrobial agents, irrigation agents, localized drug
delivery, exposed root desensitization, and/or fluoride, as indicated.

Dentist Examination/Periodontal Consultation, Treatment Planning

Dentist/Periodontist examinations/consultation as indicated. PM intervals based on evaluation of clinical and radiographic
findings and assessment of disease status; PM frequency may remain same, be modified, or patient may return for

mechanical, chemical, surgical, and/or non-surgical treatment.

Patient Dismissal

record notes and sign out of electronic chart.

Gathering patient’s belongings, dispensing homecare items, scheduling patient for next appointment. Finish electronic

Variables

Any unforeseen, occurring during PM appointment time noted.

sion analysis with a backward elimination approach
was used to determine which patient-level factors
and various components of the appointment have
the greatest impact on treatment time to complete
PM procedures. Backward elimination was used to
produce the simplest explanatory model for explain-
ing variance in treatment time as a function of key
patient-based and appointment-based predictor vari-
ables, while controlling for collinearity amongst pre-
dictors.

Results

One hundred subjects were enrolled out of 102
screened, with 100 consenting and 99 subjects
available for analysis, as 1 subject was exited from
the study due to determined need to re-activate al-
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ternative care. The number of subjects enrolled in
the study each day ranged from 1 to 4. Given the
clinician’s typical schedule treating 6 PM patients
per day, fatigue was not likely given the ratio of the
number of patients seen vs. the number enrolled
per day. Demographic characteristics (Table III) re-
veal an average age of 64.4 years, and a 3% great-
er distribution of women than men. Periodontal case
type status revealed 42% of subjects classified as
case type III and 57% case type IV.33 More than half
(53%) of subjects were ASA III.3* While the major-
ity of subjects (75%) reported taking 1 to 5 medi-
cations, almost half (47%) had previously smoked,
with 12% current smokers.

Results from clinical summary data (Table IV)
shows the average number of teeth including im-
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Table III: Sample characteristics

All Participants Periodontal Class III33 | Periodontal Class IV33
(n=99) (n=42) (n=57)

Age
Mean (SD) | 64.4 (11.1) | 63.6 (11.2) | 65.0 (11.1)
Gender

Males 48 (48%) 18 (38%) 30 (62%)

Females 51 (51%) 24 (47%) 27 (53%)
ASA Classification34*

I 23 (23%) 10 (43%) 13 (57%)

II 23 (23%) 8 (35%) 15 (65%)

111 53 (53%) 24 (45%) 29 (55%)
Number of Medicationst

0 1 (1%) 0 (0%) 1 (100%)

1to5 75 (75%) 32 (43%) 43 (57%)

6to 10 12 (12%) 6 (50%) 6 (50%)

11to 20 10 (10%) 4 (40%) 6 (60%)

>20 1 (1%) 0 (0%) 1 (100%)
Tobacco Use

Never 40 (40%) 20 (50%) 20 (50%)

Previous 47 (47%) 19 (40%) 28 (60%)

Current 12 (12%) 3 (25%) 9 (75%)
Last Recall (months)

Mean (SD) 4.6 (2.4) 4.7 (2.1) 4.5 (2.6)

Median (SIQ) 3.2(0.8) 4.1 (1.1) 3.7 (0.7)

Proportion On Time +1 month 75.5% 71.4% 78.6%

Proportion Overdue 1 to 4 months 19.4% 26.2% 14.3%

Proportion Overdue >5 months 5.1% 2.4% 7.1%

* ASA Classifications:3* I healthy, II mild-moderate systemic disease, or III controlled severe systemic disease

T Number of medications taken daily

plants among subjects was 23.5 (£4.4), and an
equal distribution in periodontal case types III and
IV.3* Mean BOP was equal among the case types,
averaging 16.3% (£19.0%) for case type III and
16.5% (£15.0%) for case type IV.3® Subjects were
relatively compliant with their PM recall frequency
with a median PM recall of 3.2 (SI 0.8) months. An
average proportion (63%) were overdue for their
PM appointment, with the range of months for those
overdue being 2 to 4 months. Almost half (42%)
exhibited poor oral hygiene as noted in the mean
percent of plaque among all subjects 41.0 (£28.1).
Aggregate deposits were categorized as slight,
moderate or heavy in range, with the majority of
subjects exhibiting slight deposits. In the present
investigation the amount of deposit was used to ac-
count for variations in treatment time based on pa-
tient condition. The extent of inflammation among
subjects presenting for PM varied and was not mea-
sured beyond the dependent parameters listed.

The average time required for PM components
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(Table V) reveals total-time for completion of the PM
visit was 1 hour, 16 minutes, 23 seconds (£19:25
minutes). Additionally, the average inter-appoint-
ment time needed for cubicle preparation and dis-
infection was 8.08 (£0.07) minutes, making the
average overall appointment interval in this study
1 hour, 24 minutes, 31 seconds (£19:32 minutes).
As expected, the greatest amount of time was spent
on the treatment phase, averaging 29:34 (£7:21)
minutes, followed by the periodontal examination at
14:23 (£4:26) minutes. Obtained radiology times
were highly variable due to a variety of circum-
stances, e.g., differences in type/and or number of
digital radiographs taken, institutional barriers, and
differential time to evaluate existing radiographic
films from past appointments.

Preliminary bivariate analyses were conducted
to determine the relationship between patient-level
factors and overall PM time and provide guidance
in selecting predictors for the multiple regression
analysis. Patient-level factors that had a significant
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Table IV: Clinical characteristics of subjects

All Participants Periodontal Class I1I* Periodontal Class IV

Mean (SD) (n=99) (n=42) (n=57)
Number Teeth/Implants 23.5(4.4) 24.0 (4.0) 23.0 (4.6)
% Pockets 4 to 6 mm 25.3(16.6) 22.4 (15.4) 27.5(17.3)
% Pockets > 7 mm 1.1(2.4) 0.1(0.3) 1.8 (2.9)
% BOP * 16.4 (17.0) 16.3 (19.0) 16.5(15.0)
Furcations 6.6 (5.5) 4.3 (4.0) 8.2 (5.8)
Caries/Defects 4.1 (3.6) 3.6 (3.3) 4.5 (3.8)
% Plaque 41.0 (28.1) 40.0 (30.0) 41.0 (27.1)
Clinical Findings n (%) n (%) n (%)
Oral Hygiene

Good 22 (22%) 10 (45%) 12 (55%)

Fair 35 (35%) 16 (46%) 19 (54%)

Poor 42 (42%) 16 (38%) 26 (62%)
Supra Calculus

None 2 (2%) 1 (50%) 1 (50%)

Slight 62 (62%) 29 (47%) 33 (53%)

Moderate 29 (29%) 11 (38%) 18 (62%)

Heavy 6 (6%) 1 (17%) 5 (83%)
Sub Calculus

None 18 (18%) 10 (56%) 8 (44%)

Slight 60 (60%) 27 (45%) 33 (55%)

Moderate 19 (19%) 5 (26%) 14 (74%)

Heavy 2 (2%) 0 (0%) 2 (100%)
Stain

None 15 (15%) 10 (67%) 5 (33%)

Slight 50 (50%) 25 (50%) 25 (50%)

Moderate 14 (14%) 3(21%) 11 (79%)

Heavy 20 (20%) 4 (20%) 16 (80%)
Medical/ Pathology Consult 12 (12%) 4 (33%) 8 (67 %)
Dentist Examinations 30 (30%) 10 (33%) 20 (67 %)
Fluoride Treatment 85 (85%) 35 (41%) 50 (59%)
Other Interventions t 16 (16%) 3 (19%) 13 (81%)

*BOP=% Bleeding on Probing

TINR, Blood Glucose, Nitrous Oxide, Local Drug Deliver, or Local Anesthesia

relationship (p<0.05) with mean appointment time
were female gender, supragingival calculus depos-
its, radiographs, number of teeth, medical consul-
tations, number of medications, percent BOP, per-
cent pockets 4 to 6 mm, and dentist examinations.
Data were subsequently entered into a multiple
regression model using a backward elimination ap-
proach, with the criterion for variable removal set at
p>0.10. The resulting model explained 57% of vari-
ance in overall treatment time (p<0.05; r’>=0.569)
as a linear function of predictors (Table VI). The re-
sulting model included the following predictors: ra-
diographs, dentist examinations, number of teeth/
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implants, aggregate deposits (supra-gingival and
sub-gingival calculus, stain), percent BOP, number
of carious lesions/restorative defects, and gender
(female). This demonstrated that these predic-
tors contributed unique variance with part r?’=0.09,
0.02, 0.05, 0.05, 0.03, 0.02 and 0.02, respectively.

Discussion

The goal of this study was two-fold - to system-
atically evaluate the relative time requirements for
each PM component and collectively considered
the overall total duration time for a comprehensive
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PM appointment, and to identify patient-

Table V: Periodontal

maintenance component

level and appointment-level factors that times*

have the greatest impact on treatment

time variability. The estimated average |(n=99) Mean SD
comprehensive PM treatment interval for . 2:57 1:21
the PM visit was 1 hour, 16 minutes, 23 Greejtlng . > :
seconds (£19:25 minutes). Modeled sep- | Medical History 3:50 3:48
arately was the average time needed to |Radiology 6:06 9:33
complete universal infection control pro- | pental Examinations 3:23 2:06
cedures between PM appointments; 8.08 - — - -
(£0.07) minutes. Not surprising, the vari- Periodontal Examinations 14:23 4:26
ability in total treatment time was fairly | Oral Hygiene/Assessments 5:25 4:44
large and most likely a result of tailoring | Treatment Phase 29:34 7:21
care to each individual's needs, as recom- , . ) )
mended by AAP%32 and the CDC/OSHA.?? D.entl.st Exams/Treatment Planning 6:21 2:42
Considering the mean (SD) total PM time, | Dismissal 3:22 2:38
it is evident that a standardized appoint- | Total PM Time 1:16:23 19:25
rpent 'Flme for PM of 45'to 60 minutes is OSHA + 8:08 0:07
likely insufficient to achieve the goals of .

comprehensive PM for the majority of peri- | APpointment Interval 1:24:31 19:32

odontal patients. Only 19 of the 99 sub-
jects in this trial were treated in less than
60 minutes, despite the experience of the
clinician-investigator, with over 40 years of
clinical practice and exclusively treated periodontal
patients in previous private practice, as well as this
academic clinical facility. Moreover, none of these
19 patients required radiographs during the PM,
which would have added considerably to treatment
time (on average 22 minutes), as was demonstrat-
ed as explaining approximately 9% of unique vari-
ance in the regression model.

Results from the predictive model clearly suggest
that PM scheduling schemas must be approached
to address the patient-level characteristics, peri-
odontal needs of the patient, expected standards
of care in regards for periodic diagnostic assess-
ment, as well as fit the characteristics of patients in
the practice. Annual comprehensive examinations
and/or the need for radiographs would likely re-
quire more extensive time allotted for the appoint-
ment than 2 or 3 month PM visits. A variety of
models could be employed, including modifying the
amount of time with the hygienist and/or schedul-
ing a separate appointment for diagnostic evalu-
ation with the dentist, depending on the patient’s
individual needs and the practice characteristics.

Although there is a small body of literature re-
porting time estimates for providing dental treat-
ment,3-3° the majority focused on initial periodon-
tal therapy and did not specifically consider the
PM appointment. Schallhorn et al is the singular
study that reported on time needed for PM.?> Fur-
thermore, past studies relied on either dentists
self-report of time needed or used crude assess-
ments (e.g., using a wall clock) to evaluate time for
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* Timing in hours: minutes: seconds
T OSHA Compliance Pilot Study

care, and used multiple clinicians and/or multiple
sites for collecting data.3”-3° Additionally, common
standards for calibration among providers were
not accounted for nor were practitioner experi-
ences or differing treatment philosophies that may
have influenced procedures and subsequent time
variation. To confound findings further, some stud-
ies reported utilizing dental assistants, others did
not, and yet other studies were inconclusive. In
the current study, an assistant was not utilized to
make results more generalizable to dental hygiene
practice. Moreover, a recent review article by Tan
identified the difficulty in estimating PM treatment
time, reporting there will always be variations in
terms of disease severity, number of teeth, train-
ing of the personnel involved and “degree of diffi-
culty.”*® Consequently, the current studyis the only
investigation to standardize procedures and clini-
cian, and employ a system of accurately capturing
time for each PM component while not interfering
with patient care.

Results from this study indicate the greatest
amount of unique variance in total-time, 0.09, was
demonstrated when radiographs were required.
On average and, not surprisingly, there was a 22
minute difference in total treatment time for the
PM when any radiographs were obtained. In ad-
dition, the examination by the dentist added ap-
proximately 9.22 (SD=4.2) minutes to the overall
time which is likely typical for other comprehensive
examinations. The physical setting of this study (a
graduate periodontics clinic within a school of den-
tistry) allowed for impromptu dental examinations
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Table VI: Regression model parameters for predicting PM treatment time (excluding
cubicle preparation and disinfection) by patient-level and appointment parameters.

(r’=0.569)
Variable Coefficient Std. Error Part R2 p
Constant 19.69 9.77 - 0.047
Radiographs * 22.01 4.98 0.092 0.0001
Dentist Examination 9.17 4.20 0.023 0.032
Teeth/Implants T 0.99 0.31 0.048 0.002
Deposits * 2.11 0.66 0.048 0.002
Percent BOP 0.23 0.09 0.030 0.014
Caries/Defects § 1.24 0.61 0.019 0.046
Gender (female) 5.53 2.78 0.019 0.049

* Any radiographs taken
T Number of Teeth/Implants

¥ Aggregate of Deposits (Supragingival and Subgingival Calculus, Stain)
§ Number of carious lesions, (frank and incipient) and defective restorations

similar to that which would be expected in a busy
private practice setting. The PM appointment time
will vary considerably depending on whether a pe-
riodic exam and/or radiographs are needed or not.
Variable exam times may also differ depending on
whether the exam is performed by a general den-
tist versus a periodontist. A systematic review ex-
plored whether supportive care provided by a spe-
cialist practice produced different clinical outcomes
than those provided in a generalist practice.** Col-
lectively, results from the 14 studies that met crite-
ria for inclusion demonstrated less attachment loss
for patient treated by periodontists and concluded
that these are likely a result of greater overall time
being devoted to PM in the specialty practice.** It
is noteworthy, however, that a recent study com-
pared cost effectiveness of supportive periodontal
care provided by periodontal practices in Spain,
UK, Australia, U.S., Ireland, Germany Japan and
Sri Lanka.** These authors’ conclusions suggest
that PM in private practice, at least in the U.S.,
may be cost effective if clinicians placed a greater
value on preventing attachment loss in periodon-
tal patients. In theory, preventing attachment loss
will increase tooth retention and thus prevent the
monetary costs associated with tooth replacement.
One might also argue that the quality of life costs
associated with unnecessary tooth loss should be
part of the discussion. Irrespective, the financial
impact of increasing the average appointment time
does have implications for dental practices that
must be considered relative to provider’s philoso-
phy on tooth retention over a person’s lifespan. In
particular, one must weigh the relative tradeoffs
between allotting sufficient time to individualize
care to achieve better patient outcomes and less
dental disability over time, with the increased pa-
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tient and practice liability from compromising care
due to inadequate time.

Also, not surprisingly, the number of teeth/im-
plants and the amount of deposits were significant
predictors, both explaining 0.05 variance, as the
more teeth an individual retains, and the heavier
the deposits, the more time required to perform
a comprehensive PM. This is particularly relevant
because the aging U.S. population is living longer
and retaining more teeth now than ever before.
While age was not a significant predictor in this
study, our sample was representative of older den-
tate adults. In the U.S., the older population has
shifted from a predominately edentulous one in
years past, to a contemporary one with an aver-
age of 20 teeth/person.?83% Epidemiological studies
suggest that periodontal diseases are cumulative
over time resulting in an increase from 6% among
persons 25 to 34 years to 41% among those 65
years and older.** Tooth retention, coupled with
other oral health related issues, suggests that the
need to individually allot time for PM will continue
to be an issue in rendering appropriate treatment.

Additionally, BOP was also a significant predictor
contributing uniquely to time for PM at 3%. It is
noteworthy that for each 1% increase in BOP there
is @ comparable increase of 0.23 minutes in treat-
ment time. Clinically translated, this suggests that
the predicted additional time needed for a patient
with 80% BOP compared to a patient with 10%
BOP would be approximately 16 additional minutes
(0.23*70). The same is true for aggregate deposits
in this study. A composite variable was created by
summing the 0 to 3 ordinal rankings for plaque, su-
pra- and subgingival calculus, and stain scores to
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produce an aggregate score that ranged from 0 to
12. Extrapolating the regression coefficient for de-
posits to the clinical setting suggests that for each
increase in deposit score, there is a concomitant
increase of approximately 2 minutes in time need-
ed for PM. While results from the study cannot def-
initely be used to develop a firm algorithm for ap-
pointment planning, it is clear that for patients with
poor periodontal control (higher BOP and depos-
its scores), a longer appointment time should be
systematically developed and implemented. Com-
prehensive PM is critical for creating a biologically
compatible environment that patients can main-
tain during the PM interval. Whereas the absence
of BOP is a reliable predictor for the maintenance
of periodontal health,* the presence of BOP and/
or deposits may suggest ongoing compromised
periodontal status, or generalized or site-specific
recurrent disease which could justifiably require
additional treatment considerations. Obviously, re-
moval of calculus or heavy stain from coffee/tea or
tobacco is yet another time-consuming procedure
compared to a well-maintained mouth.

The results also demonstrate the presence of
carious lesions and defective restorations was a sig-
nificant predictor in treatment time, explaining an
additional 2% in unique treatment time variance.
As with the deposit aggregate score, a dental de-
fect score was computed by summing the number
of incipient and frank carious lesions, and number
of restorative defects. In our sample, 20% of the
subjects had no defects and 35% had more than 6
defects. Clinically, for each 1 unit increase in defect
score, there would be a concomitant increase in
total-time of a little over 1 minute. The importance
of allotting sufficient time for diagnosing and thor-
ough debridement of dental defects cannot be over-
stated. Defective overhanging dental restorations
(ODR) have been strongly implicated as an etiolog-
ic factor in the progression of periodontal disease
and are alarmingly prevalent.*> In one study, 59%
of restorations had overhanging margins with 32%
BOP.4¢ In addition to promoting plaque accumula-
tion, ODRs promote the aggregation of gram-nega-
tive anaerobic pathogenic microbes.*” A fundamen-
tal aspect of PM is thorough assessment of local
factors which results in the need for more time if
there are multiple defects compared to intact and
healthy dentition. Lastly, gender was a statistically
significant predictor (0.02) of treatment time, with
women having treatment times on average 6 min-
utes longer. The contribution of this variable to the
model deserves special consideration. Our partici-
pants were largely an older (mean age 64.4 years)
and less healthy population seeking care for Class
ITI and IV3? periodontal disease, with 76% having
an ASA II classification,?** and 23% reported taking
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>6 medications. However, women were more likely
to be taking >6 medications (29.4%) compared to
males (20.8%) despite the relatively even distribu-
tion of gender in the study. Moreover, women were
more likely to have an ASA II or III classification
than men.3** Given these characteristics, it's likely
that the gender may also have been confounded by
health status or other potential factors. While oral
health has been attributed to less education, less
positive attitudes towards oral health, and environ-
mental factors, data on these potential confound-
ers were not acquired on subjects in this study;
therefore, it is not possible to explore other rea-
sons why women required more time for the PM.*®

Although older adults are living longer and
healthier lives, many present with complex medi-
cal histories, managing multiple chronic diseases,
both physical and psychological that, in turn, re-
quire multiple medications.*® Indeed, such medi-
cal histories frequently require time-consuming
medical/dental management often resulting in
consultations with other health care providers.
A 2010 report shows the number of prescription
drugs consumed increases with age, e.g., 40% of
patients aged >65 years take 5.7 medications.>5!
Medication use and age related chronic diseases,
and their possible interactions with periodontal dis-
ease highlight the importance of a thorough medi-
cal history and consultation as necessary. Clearly
this adds time to the PM appointment but is imper-
ative for successful PM and overall health, safety
and welfare of the patient.

As with most clinical studies, there are limita-
tions to the current investigation. Subjects were
treated according to AAP (2003) guidelines for care,
within an academic health center clinic by a single
clinician with 40 years of experience. While this
reduced inter-clinician and multiple-site variance,
it also limits generalizability to well-experienced
clinicians who use the recommended standard of
care for PM, as outlined by AAP. Future studies are
needed that employ multiple clinicians with vary-
ing levels of experience from different settings
(e.g., general and specialty practices) to evaluate
the impact of these potential sources of variabil-
ity. Well-designed, mixed-effects designs (patients
clustered within clinicians, clustered within site),
while expensive to conduct, would provide valu-
able insight and more generalizable findings with
regard to treatment times. Furthermore, it is im-
possible to assess whether subjects in this study
were substantially different than those seen in pri-
vate practice. The difficulty in accurately capturing
periodontal prevalence rates in the U.S. is highly
dependent upon how “disease” is operationalized.>?
In our population, women had greater prevalence
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of 4 to 6 mm pockets compared to men (29% vs.
22%), but men were more likely to have pockets
>7 mm (2% vs. 0.7%). Severity of disease and
oral hygiene status were not related to increasing
age; however, participants were largely older with
only 21% younger than 55 years old. Participants
in this study varied according to periodontal sever-
ity, health status, tobacco use and adherence to
PM intervals, thus representing a fairly wide range
of periodontal patients. Dentist examinations were
performed by board certified periodontists, who
likely performed more thorough exams than would
be typical by general dental practitioners. While
many, but not all, of the AAP recommendations co-
incide with procedures used for PM in this study,?¢:3?
the relative mix of specific procedures that make
up service categories shared by general and spe-
cialty practices is an important issue to explore for
future research. Finally, it seems prudent to con-
duct studies on the effect of using an electronic
patient chart (compared to paper record) on treat-
ment time, as this could be an additional predictor
of time duration variance on the PM appointment.

Conclusion

Results indicate the average duration time re-
quired 1 hour, 16 minutes, 23 seconds to achieve
the goals of PM. Thus, the typical 45 to 60 minute
appointment was insufficient for the average PM
patient in this study. Clearly, each of the patient-
level and practice factors have an impact on the
amount of time needed to accomplish PM. Clinical
significance and practical guidance from the results
of this study suggests the need for clinicians to de-
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