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A plethora of preventive measures exists in the dental profession's armamentarium to 

minimize the incidence of dental caries. Although water fluoridation has been the most 

effective community measure available over the past fifty years, other individual methods 

include the use of pit and fissure sealants, topical application of fluorides, oral hygiene 

counseling, diet planning and dental prophylaxis. Are these procedures employed at 

different rates relative to the presence or absence of fluoride in the community water supply? 

This study was undertaken to answer this question in the United States Air Force.  Utiliza- 

tion rates for seven preventive procedures, namely application of pit and fissure sealants, 

topical fluoride application, diet planning, fluoride carriers/mouth protectors, oral hygiene 

instructions, oral hygiene/soft tissue indices, and adult prophylaxis were calculated during 

1995-1997 for 20 selected Air Force installations. Annual mean utilization rates were 

compared between two sets often installations, paired for geographic location, population 
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size and major command but differed in water fluoridation. The difference observed between 

the rates ranged between -0.007 and 0.0438 was not statistically significant at an a < 0.05 

level of significance. 
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INTRODUCTION 

Community water fluoridation has been the quintessential preventive intervention for 

dental caries in the United States for over five decades accounting for a decreased prevalence 

of dental caries of between 30 and 60 percent (Ripa 1993). Water fluoridation, however, is 

not the sole preventive measure against dental caries. Other preventive methodologies are 

used alone or in conjunction with water fluoridation. These include the following: pit and 

fissure sealants; fluoride supplements; topical fluoride via professional application or 

personal use of fluoridated tooth pastes, mouth rinses, and gels; dietary counseling and 

modification, and oral hygiene instruction. 

Despite all the preventive efforts, dental caries still persist as a common infectious 

disease which affects over 45 percent of the United States military active duty population and 

79 percent of recruits entering into military service. The average active duty serviceman 

requires 2.75 restorations and new recruits 4.4 (York, Pointdexter, and Chisick 1995a, 

1995b). In 1978, the Department of Defense (DOD) issued a Safe Drinking Water Directive 

(DODD 6230.1) recommending military installations adjust the fluoride content of DOD 

public water systems (Warrick 1996). Currently, 72.4% of the United States Air Force's 

(USAF) installations provide fluoridated water to 81.7% of its active duty population 

(Fancher 1997; Air Force Association 1997). USAF airmen have a mobile life style; 

reassignments occur every three to five years. Deployments to remote corners of the world 

are increasingly common, potentially affecting dietary habits and creating a stressful 

environment conducive to oral hygiene demotivation (Newbrun 1989). They also participate 
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in a unique dental care system; namely, one of universal access with mandated annual 

examination and treatment. Does this unique environment place USAF airmen at a different 

risk for dental disease? Do USAF dentists alter their utilization of preventive measures when 

assigned to a facility without fluoridated water or fluoridated at suboptimal levels? It is the 

intent of this thesis to determine if a difference in the use of select dental preventive proce- 

dures exist between USAF bases that provide fluoridated water at optimal levels versus those 

at suboptimal levels. 

REVIEW OF LITERATURE 

Etiology of Dental Caries. Dental caries is one of the most common infectious dis- 

eases afflicting mankind since Paleolithic times (Ring 1985). Its causation was attributed to a 

"tooth worm" and other presumed causes from ancient Babylon through the 19th century 

when microorganisms were found in carious lesions and Miller proposed his "chemoparasi- 

tic" or "bacterial acidogenic theory" (Lufkin 1948). According to Miller, these microorgan- 

isms create acids that cause an initial decalcification allowing the bacteria to invade the tooth 

(Shafer, Hine, and Levy 1974). Loesche's "specific plaque hypothesis" proposed that there 

were specific bacterial plaques that were responsible for caries and periodontal disease. 

Marsh modified these concepts with his "ecological plaque hypothesis" in which some factor 

triggers a shift in the proportions of the resident microflora to make it cariogenic (Krasse 95; 

Kidd and Joyston-Bechal 1997). Miller had isolated 22 different types of oral microorgan- 

isms; by 1915 most attention was concentrated on Lactobacillus acidophilis. However, by 



the 1940's extensive studies had demonstrated that aciduric streptococci and staphylococci 

could be found in sufficient numbers to suggest a role equal to that of lactobacilli. Currently, 

the primary bacteria involved include Streptococcus mutans and sobrinus, Lactobacilli casei 

and Actinomyces naesundii and A. viscosus (Mundorff-Shrestha et al 1994; Newbrun 1989). 

Microorganisms, however, are not the sole arbiter of dental caries. Recognized as a 

multifactorial disease, the following host factors play a role: saliva, tooth morphology, diet- 

ary sugar and starch, oral hygiene and exposure to fluorides (Newbrun 1989; Krasse 1984). 

Saliva acts as a natural defense mechanism by its ability to promote remineralization (i.e., the 

deposition of mineral in demineralized enamel) thus forming a less soluble enamel by the 

remodeling of enamel (Beltran and Burt 1988). Sugar's relationship to caries was recognized 

by Miller and confirmed with epidemiological studies in the 1930's, World War II, and stud- 

ies of populations adopting Western dietary patterns over a short period of time (Burt et al 

1988; Newbrun 1989). An axiom that a clean tooth cannot decay had pervaded the dental 

mindset as indicated by Andlaw's review in 1978. This idea has been challenged by Hunter 

(1988) who reported no consistent relationship between oral hygiene and dental caries; 

Kidd's and Joyston-Bechal's (1997) statement that oral hygiene alone without fluoride, and 

sugar and starch moderation may not be enough to prevent dental caries. The cariogenicity of 

plaque is more dependent on external factors such as the amount and frequency of sucrose 

intake, the buffering capacity and volume of saliva (Kidd and Joyston-Bechal 1997). 

Fluoride and Dental Caries. Fluoride's effect on changing the enamel of teeth was 

first observed in 1874 with Ernhardt's studies in dogs exposed to fluoridated food. Albert 

Denninger, in his paper to the Rhine Society of Natural Sciences, lauded fluoride as "an agent 
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against diseases of the teeth" and in 1902, a Danish pharmaceutical company marketed a 

fluoride substance to "strengthen" teeth. Carl Roe in 1894, at the Center for Dental Hygiene 

in Dresden, observed an increased resistance to caries in children who were exposed to water 

rich in lime (Ring 1985). In 1916, McKay and Black collaborated in research on "Colorado 

Brown Stain" (fluorosis) and Dean established an inverse relationship between fluoride 

concentration in the communal water supply and the prevalence of dental caries (Shafer, Hine 

and Levy 1974). 

Bibby (1944) reviewed the experimental literature regarding fluoride between 1933 

and 1944. He reported that children had a 90-95% decrease in caries in the anterior teeth and 

about a 25% decrease in molars. Experimental caries in rats led to the belief that fluoride 

acted preemptively to decrease caries (Cox et al 1939). This structural theory of resistance 

(i.e., fluoride being incorporated into the hydroxyapatite making it caries resistant) vied with 

the oral environmental theories that proposed that fluoride acted posteruptively "arresting 

caries" or preventing its initiation (Biddy 1944; Cox et 1940; Riodan 1993). Despite which 

theory was propounded, the clinical trials agreed that this caries reduction primarily involved 

smooth surface caries and to a lesser degree pit and fissure caries (Cox et al 1939). The ideal 

water fluoride concentration to obtain the maximum beneficial caries reduction with minimal 

fluorosis, especially of moderate grade, was determined to be 1 part per million (ppm) (Ast 

1956). Constant intake of low-concentration fluoride is currently seen as promoting a more 

rapid and effective remineralization by enchancing crystal growth. Additionally, if present 

when the tooth is being challenged by acids, the fluoride diffuses with the acid and inhibits 

dissolution of the crystal (Beltran and Burt 1988). 
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An early experimental clinical study on artificially fluoridated water was carried out 

in Kingston and Newburgh, New York. Beginning in 1945, a 56% decrease in Decayed, 

Missing, Filled (DMF) tooth index was observed after 10 years (Ast 1956). The Grand 

Rapids (artificially fluoridated), Muskegon (control city), and Aurora (natural fluoride level 

at 1.2ppm) study demonstrated that artificially fluoridated water gave the same beneficial 

effect as water naturally containing fluoride (Ast 1956). Communities saw the benefit of 

water fluoridation from these early clinical trials and thus began nation-wide efforts to 

fluoridate local water supplies. In the United States, water fluoridation has contributed to the 

increase in caries free children, from 28% in 1970 to 49.9% in 1986 (White, Antczak- 

Bouckoms, and Weinstein 1989). 

Water fluoridation is not the only effective manner in which fluoride is made avail- 

able to the oral environment.   Topical application via toothpaste has been available since the 

late 1950's when stannous fluoride was incorporated into Crest (trademark of Procter and 

Gamble). Modifications were made in the formulation of toothpaste with the introduction of 

monofluorophosphate in the 1960's and sodium fluoride in the 1970's (Krasse 1995). 

Ninety-five percent of toothpastes on the market today are fluoridated. Professional 

application of higher concentrations of fluoride pastes of 2% sodium fluoride, 1.23% 

acidulated phosphate fluoride (APF) or 8% stannous fluoride has realized between a 28-32% 

caries reduction (Newbrun 1992). The efficacy of fluoride in preventing caries is related to 

its bioavailability when enamel demineralization is occurring. Frequency of fluoride 

ingestion is more important than its concentration. A level of 0.04-0.1 ppm of fluoride in 

plaque fluid prevents the enamel demineralization and promotes remineralization following a 
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cariogenic challenge (O'Mullane 1995). Therefore, increasing the availability of fluoride 

slows the development and progression of carious lesions, oftentimes enabling a reversal of 

the lesion (Brown and Selwitz 1995). 

Pit and Fissure Sealants. Fluoride is currently credited with decreasing the preva- 

lence of dental caries by 60% (combination of both water fluoridation and fluoridated tooth 

pastes) (Ripa 1993). However, this effect has been most predominant on the smooth sur- 

faces of the tooth (i.e., interproximal surfaces) with a lesser effect on the pit and fissure sur- 

faces (i.e., occlusal surfaces). Pits and fissures, once thought to be defects of nature, develop 

normally in a tooth during its morphogenesis. Their narrow width and uneven depth may trap 

food and bacteria leaving them susceptible to decay. 

Occlusal surfaces of the teeth comprise 19% of the surfaces at risk for 12-14 years old 

children, yet account for 88% of the caries in these individuals (Waggoner and Siegal 1996). 

Susceptibility to occlusal caries, however, is not limited to childhood. Seventy-seven percent 

of caries activity on posterior teeth of 17-22 years-old college students involved pit and 

fissures, with a 9.9% incidence rate for occlusal caries occurring 11-14 years post eruption in 

the first molars and a 14% incidence rate for 5-8 years post eruption for second molars 

(Manton and Messer 1995). 

Attempts to minimize the occlusal surface's susceptibility to caries included G. V. 

Black's "extension for prevention" in 1900; Hyatt's prophylactic odontotomy in 1923; and 

fissure obliteration or impregnation with silver nitrate in 1942, with zinc oxide in 1950, and 

black copper cement in 1951 (Ryge and Mertz-Fairhurst 1987). In 1955, a breakthrough 

came with Buonocore's acid-etch technique and in 1967, Cueto and Buonocore reported an 
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86.5% decrease in pit and fissure caries after one year when sealed with an adhesive (Cueto 

and Buonocore 1967). Clinical trials found these early cyanoacrylates unsuited for long-term 

use in the mouth; Bowen's BIS-GMA (bisphenolA and glycidyl methacrylate) system 

improved clinical performance. Sealants' ability to inhibit caries was originally tested by 

having the carious teeth sealed on one side of the mouth and contralateral teeth serving as 

controls. But, once the effectiveness of sealants was demonstrated, it was no longer ethical to 

test effectiveness this way and after 1976, sealant effectiveness has been measured with 

respect to sealant retention (Ripa 1993b). In 1981, 70% of sealants were still intact after four 

years and in 1993, 50% of sealants were still retained after 5-7 years (Ryge and Mertz- 

Fairhurst 1987; Ripa 1993b). It has been estimated that occlusal caries have been avoided for 

71% of children with the use of sealants (Rozier 1995). The benefit from sealants is not only 

limited to virgin teeth. When incipient caries were sealed the decay produced after five years 

was 10.8% versus 51.8% of non-sealed teeth with incipient pit and fissure caries. The odds 

ratio of this difference is 8.88 (Heller et al 1995). 

Utilization of sealants by dentists slowly increased as the technology improved. In 

the United States, 38% of the dentists were using sealants in 1975; this number increased to 

78% in 1992 (Manton and Messer 1995). Medicaid coverage for sealants began in the mid- 

1980's (Rozier 1995). However, the NHANES m Phase I (1988-1991) data has revealed that 

only 15% of permanent first molars were sealed in children 5-11 years of age and 11% in the 

12-17 years old; fewer than 10% of second permanent molars were sealed in the 12-17 year 

olds (Seiwitz et al 1996). The need for sealants in recruits entering the USAF has been 

estimated at 37% (Chisick 1998). The predisposition to use pit and fissure sealants is 
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dependent on the dentists having been exposed to their use in dental school or advanced 

training (Siegal 1995; Chisick 1998). 

Air Force Installations. The Air Force's active duty population is stationed world- 

wide in 87 major and 86 minor installations; 74 of the major and 82 of the minor installa- 

tions are in the continental United States (CONUS) and 17 are in foreign countries (Air Force 

Association 1997). An integral part of the local community, the bases receive their utilities 

from the surrounding community. Water fluoridation, despite its 50-year history, remains 

controversial. Not all communities fluoridate their water and some do not fluoridate to levels 

recommended by the leading authorities (Reeves 1995a). 

Optimal fluoride levels are determined in relation to the average of maximum daily 

air temperatures over at least a five-year time period and usually range between 0.6-1.2ppm 

fluoride (Reeves 1995b). A 1996 survey, conducted by the USAF Dental Corps, revealed 

that 72.4% of the major AF bases were providing fluoridated water within the recommended 

limits, reaching 81.7% of its active duty population. Nineteen bases were using nonfluoridat- 

ed or suboptimally fluoridated water; nine bases were located in CONUS and 10 overseas 

(Fancher 1997). 

The USAF maintains a dental clinic at all major installations, with manning roughly 

equivalent to one dental officer per 350 active duty personnel assigned. General dentists 

comprise 75% of the dental corps worldwide with the specialists assigned primarily at 

training facilities or overseas (OS). The mission of the dental corps is to keep the active duty 

population dentally fit to deploy at a moment's notice. Once deployed, minimal, if any, 

dental care may be available for extended periods (Foreman 1994). Airmen, upon routine 
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reassignment to an OS base, are examined prior to leaving CONUS to mitigate the risk of 

dental emergencies. 

Air Force Demographics. The US AF is an all-volunteer force that reflects the multi- 

ethnic composition of the United States. Downsizing since 1987, its composition has re- 

mained fairly constant. See Table 1 for its race, gender, educational level and rank structure 

breakdown. The gender and race/ethnic make-up impacts on the distribution of dental dis- 

ease, as does an individual's rank and education. The USAF is a young service; its enlisted 

members average 28 years old and its officer corps average 36 years old (Taylor 1997a, 

1997b).   This age group was shown by York (1993) to be caries prone with 67.6% of 

restorations being placed in 18-34 year olds due to primary caries. 

The most recent detailed prevalence data for the oral health status of active duty 

servicemen, stratified by age, gender and race/ethnic categories was the Tri-Service 

Comprehensive Oral Health Survey (TSCOHS) published in June 1995 (York, Pointdexter 

and Chisick 1995a). Service-specific break out of Air Force members' data has yet to be 

released. However, restorations required are comparable with Meyer's 1993 study of Navy 

Personnel. So the TSCOHS values are probably fairly representative of the actual oral health 

status of USAF airmen. 

TSCHOS revealed that 45.5% of the servicemen currently on active duty needed re- 

storative care. Of those requiring restorations (fillings), the average servicemen needed 2.8 

restorations with 8.1% requiring more than seven fillings (York , Pointdexter and Chisick 

1995a). These numbers are substantially lower than those seen for recruits coming into the 
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services from the general population. Seventy-nine and three-tenths percent of the new 

recruits need an average of 3.56 restorations with 23.3% needing more than seven. Those 

individuals with the highest percentage of decay were young (17-24 years old), male, non- 

white and belonging to the enlisted ranks (York, Pointdexter and Chisick 1995a, 1995b). It 

becomes apparent that a combination of preventive and restorative procedures are needed to 

ensure a dentally-fit fighting force. 

USAF Clinical Dental Preventive Methodologies. All active duty airmen receive an 

annual dental examination. A medical history is taken and evaluated for its impact on oral 

health and/or patient management. Full mouth probing is performed to assess the patient's 

periodontal status. Both a clinical and radiographic evaluation for caries and other oral 

pathology is performed. Radiolucent lesions on proximal surfaces, noted on the bite-wing 

radiographs, are carefully assessed. Lesions extending to the dentin-enamel junction, but not 

crossing into the dentin are not routinely condemned to restorative procedures. Their re- 

mineralization or continued disease progression will be monitored at subsequent annual 

examinations. This practice is consistent with the ability of the enamel to remineralize 

(Anusavice 1995). 

Clinical findings dictate treatment regimens. Most airmen receive an annual dental 

prophylaxis (i.e., cleaning) and tooth polishing using a fluoride containing prophylaxis paste. 

The need for topical fluoride applications is dependent upon dental caries activity or sus- 

ceptibility. Guidelines detailing appropriate topical fluoride regimens exist; however, they 

serve only as recommendations. No regulations mandate their use and interpretation of them 

rests with the examining dental officer. In most cases, an airmen with incipient, recurrent, or 
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root caries will receive at least one office topical fluoride treatment (i.e., a four-minute 

application of 1.23% APF in a tray). Airmen with active (caries present in the past three 

years but less than three smooth surface lesions per year) or rampant caries (three or more 

smooth surface lesions per year) will receive multiple office topical fluoride treatments, often 

delivered during the restorative appointments. 

Sealants are applied whenever warranted by the examining dentist. A heightened 

awareness of the role of sealants in the AD population followed the publication of Foreman's 

(an USAF pediatric dentist) findings. Only 13.3% of the active duty airmen had sealants, 

while 47.5% had at least one second molar, which met Ripa's diagnostic criteria for 

benefiting from sealants (Foreman 1994). 

Oral hygiene instructions (OHI) are provided at the prophylaxis appointment and all 

subsequent appointments when warranted. These instructions invariably review brushing, 

flossing and use of other hygiene instruments tailored to the individual's requirements (e.g., 

presence of braces, fixed or removable partial dentures, and implants). Soderholm (1995) 

stressed the importance of oral health education as a cost-effective approach to decrease 

dental disease, as it impacts both dental caries and periodontal disease over the lifetime of the 

patient. 

Dietary assessment and diet modification play an important role in preventing dental 

caries, since the frequency of carbohydrate ingestion alters the rate of caries progression 

(Brown and Selwitz 1995). No official guidelines exist in this arena; diet planning and 

modification are tailored to the individual patient and given at the dentist's discretion. 
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Research Question. Preventive procedures presently constitute 40.4% of the USAF 

dental corps' clinical services. This indicates a paradigm shift to an increasingly prevention- 

oriented practice that reflects the philosophy of the USAF's Surgeon General's Office. But 

are these preventative practices evenly distributed through out the Air Force? It is the intent 

of this study, therefore, to determine if the use of select preventive procedures differ between 

USAF bases that are supplied with optimally fluoridated water and those that have either 

non-fluoridated or suboptimally fluoridated water. 

MATERIALS AND METHODS 

Twenty bases were selected to evaluate the utilization of dental preventive measures; 

ten suboptimally water fluoridated bases were compared with ten optimally fluoridated bases. 

Base selection was not random but a convenience sampling to facilitate pairing. Bases were 

paired with respect to geographic location, size of the Air Force active duty (AD) population, 

and the major command to which the base was assigned. Table 2 lists the selected bases, 

their population size by year, major command, and water fluoride level. Pairing in this 

manner was an attempt to serve as 'pseudo-controls' for variables that could not be controlled 

for on an individual base basis, but may impact either dental disease prevention or treatment. 

These variables included age, gender, race/ethnicity, education, access to care, and treatment 

methodologies of the dental practitioners. Major commands and specific missions dictate 

personnel deployment that would affect an individual receiving dental care at their assigned 
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Table 2. Selected USAF bases by geographic location, active duty population, major 
command, and fluoride level. 

Base Location Fluoride Active Duty Population Major Command 
Pair Level 1995 1996 1997 

1 CONUS OPT 7115 7213 6409 Air Mobility Command 
1 CONUS SUB 4992 5146 5146 Air Mobility Command 
2 CONUS OPT 2161 2149 2537 AF Materials Command 
2 CONUS SUB 2104 2098 2098 AF Materials Command 
3 CONUS OPT 4350 4350 3506 AF Space Command 
3 CONUS SUB 4189 4299 4194 AF Space Command 
4 CONUS OPT 3591 3655 3655 AF Space Command 
4 CONUS SUB 3255 3255 3255 AF Space Command 
5 CONUS OPT 1415 1541 1292 Air Education & Training Command 
5* CONUS SUB 1993 2402 2121 Air Education & Training Command 
6 OS OPT 6772 6565 6565 Pacific Air Forces 
6 OS SUB 7300 7300 7228 Pacific Air Forces 
7 OS OPT 2764 2741 2725 Pacific Air Forces 
7 OS SUB 2761 2270 2548 Pacific Air Forces 
8 OS OPT 2094 2473 2766 US Air Forces in Europe 
8 OS SUB 3000 3163 3367 US Air Forces in Europe 
9 OS OPT 4509 4135 3899 Pacific Air Forces 
9 OS SUB 5538 5538 5538 Pacific Air Forces 

♦Listed AD population in the "Air Force Almanac" did not include its 4000 cadets who were 
included in clinic procedure totals. Therefore the rates were calculated with the corrected 
total populations. 

home station. Likewise, overseas locations provide care to both the active duty personnel and 

their family members and are manned with more dental specialists than are the CONUS 

facilities. An assumption was made, namely, that similar racial, age and gender composition 

existed between the paired base populations. 

Dental Service Reports (DSR) covering fiscal years 1995, 1996, and 1997 that 

enumerated the clinical procedures rendered at the specific USAF dental clinics were 

supplied by the Dental Directorate in the Office of the Surgeon General at USAF 
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Headquarters, Washington, D.C. The following dental preventive procedures were 

evaluated: adult prophylaxis, topical fluoride application, pit and fissure sealants, plaque and 

tissue indices, individual oral health counseling (OHI), dietary planning, and mouth 

protectors/fluoride carriers. See Table 3 for a description of each of these preventive services 

as used in the USAF Dental Corps. 

Annual utilization rates (number of a given procedure at one base in a specific FY 

divided by that base's population in the same FY) were calculated for each of the clinical 

procedures both on an individual year basis and as an aggregate. Only nine base pairs could 

be analyzed; one overseas pair had to be eliminated since the DSR data was not reported 

separately for the two facilities but were totaled together. 

The three annual utilization rates per procedure from each of the optimally fluoridated 

bases were totaled together creating a sample size of 27. The same was done for the subop- 

imally fluoridated bases. The difference between the rates was found by subtracting the rates 

of the optimally fluoridated base from the rates of its paired suboptimally fluoridated base. A 

positive utilization rate difference would indicate that more of the preventive procedures 

were being rendered at those facilities that did not have the beneficial effects of fluoridated 

water. A negative utilization rate difference indicated that more of the preventive clinical 

procedures were being accomplished at bases that were optimally fluoridated. Utilization 

rates were also calculated for the Air Force population overall for each procedure. 

The two-tailed t-test was used to evaluate the procedures' rate difference when they 

followed a normal distribution. However, if data was not normally distributed, as determined 
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Table 3. Selected preventive clinical services as defined and counted by the USAF 
Dental Corps. 

Adult Prophylaxis 
Removal of exogenous stain, plaque and supragingival calculus by polishing and/or 
instrumentation on permanent dentition. Credit one per appointment. 

Topical Fluoride Application 
Topical application of fluoride substances to the entire dentition of an individual by a 
dental officer, hygienist, or dental technician. Not to include fluoridated prophylaxis 
pastes. Credit one per patient treated. 

Dietary Planning 
Specifically designed sessions for individual dietary/nutritional oral history taking and 
diet planning. Credit one per appointment. 

Individual Oral Health Counseling 
Thorough personal counseling and/or demonstration to individual patient of 
procedures to attain and maintain oral health. Credit one per counseling session. 

Application of Pit and Fissure Sealants 
The use of acid etch resin technique as a primary preventive procedure. Enamel 
etching is included in the Cumulative Time Value count for this procedure. Credit 
one per tooth treated. 

Plaque and Tissue Indices. 
Clinical indices and tests used to identify bacterial plaque accumulation and/or 
determine soft tissue health response (e.g., plaque, debris, and periodontal indices; 
bleeding points and phase contrast microscopy). The name of the index or test and its 
numerical or descriptive value must be recorded in the patient's record 
Credit one per index or test recorded. 

Mouth protector and/or fluoride carriers. 
A device constructed of acrylic resin or vinyl-like material to protect the hard and 

soft tissues of the mouth or for applying topical fluoride. Credit one per device. 
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by the Kolmogorov-Smirov Normality Test, the Mann-Whitney Test was performed. A p- 

value of 0.05 was used as the level of statistical significance.   Statistical analyses were 

conducted using the Minitab System. 

A summation of annual procedure rates for each base was performed to provide an 

overall procedure mean in its respective sample, namely suboptimal or optimal fluoridation, 

that was than compared against the world-wide USAF mean. The percentage change of 

annual utilization rates was calculated by subtracting the rates for 1995 from those in 1997 

and dividing by the 1995 rate to provide an assessment of the change in preventive practice. 

Lastly, a ratio of preventive procedures to restorative procedures was determined by dividing 

the percentage of overall clinic productivity derived from preventive procedures by the 

percentage from restorative (e.g., amalgams and tooth-colored fillings) procedures. 

RESULTS 

The utilization rates of topical fluoride application, pit and fissure sealants, oral 

hygiene instructions, oral hygiene and soft tissue indices, adult prophylaxis, diet planning, 

and fluoride carriers/mouth protectors showed very low mean differences, ranging from 

-0.007 to 0.0438 per person.   None of the rate differences between the paired optimally and 

suboptimally fluoridated bases in the aggregate sample (N=27) were statistically significant at 

an a <0.05 level. Table 4 lists the descriptive statistics for the seven preventive procedures. 

Except for the use of fluoride carriers/mouth protectors, all the mean differences were nega- 
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tive indicating that the optimally fluoridated bases were providing more preventive services 

to its active duty personnel than were those facilities without fluoride or at suboptimal 

fluoride levels. 

Table 4. Statistical results for the utilization rate differences of preventive 
procedures between bases with and without optimally fluoridated water. 

Procedure 

Topical Fluoride 
Treatment 

Hygiene/Tissue 
Indices 

Diet Planning 

Sealants 

Oral Hygiene 
Instructions 

Distribution     Mean Rate     Standard     p-value 95%CI 

of Data Difference     Deviation Lower        Upper 

Normal -0.156 0.443 0.06        -0.330       0.019 

-2.155       0.016 

-0.0006   0.0444 

-1.29 4.18 0.08        -2.951        0.353 

Adult Prophylaxis      Not normal      -0.155 0.475 0.08 

Fluoride Carriers       Not normal     0.0438        0.1179        0.11 

Normal 

Not normal     -0.0007 0.189 0.7       -0.00106   0.00037 

Normal -0.06 0.34 0.36       -0.1922     0.0719 

Not normal      _0.358 1.06 0.14 -0.6073    0.1256 

Appendix 1 contains the utilization rate calculation data and descriptive statistics for 

each of the individual preventive procedures. Appendix 2 presents a comparison of the 

sample size, mean, standard deviation, confidence interval, and p-values for both the the 

aggregated data and the individual years' data. In the latter, one p-value was found to be 
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significant at 0.0469, occurring for diet planning in FY 96. During FY 96, base OPT 6 

accomplished 30% more diet plans than during the previous year when it had been already 

out performing other OPT bases by a factor of three to ten. This one base was out of line 

from the other bases skewing the data for this procedure. 

The suboptimal and optimal bases in our sample had rate ratios ranging from 0.15 to 

7.00. Excluding diet planning and fluoride carriers/ mouth protectors (where the Pacific Air 

Force bases OPT 6, OPT 7, and SUB 9 had such extreme values) the ratio range narrowed to 

1.16-1.46 (see Table 5). If viewed as a concept similar to risk ratio, these values were not 

significant. 

Table 5. Mean utilization rates (per person) for preventive procedures from 1995-1997 
for suboptimally (SUB) and optimally (OPT) fluoridated bases compared to 
world-wide USAF rates. 

Preventive Rates                                 Rate Ratios 
Procedure USAF SUB OPT SUB/ OPT/ SUB/ 

Overall USAF USAF OPT 
Topical Fluoride 0.6240 0.9120 0.7250 1.4615 1.1619 1.2579 

Sealants 0.2390 0.3380 0.2770 1.4142 1.1590 1.2202 
Om 2.8310 3.3500 3.8200 1.1833 1.3493 0.8770 

Indices 9.2290 11.2500 11.5200 1.2190 1.2482 0.9766 
Prophylaxis 1.0020 1.2400 1.2800 1.2375 1.2774 0.9688 

Carriers 0.0230 0.0240 0.1610 1.0435 7.0000 0.1491 
Diet Plans 0.0097 0.0350 0.0050 3.6082 0.5155 7.0000 

The percentage rate change that occurred from 1995 to 1997 for each of these 

procedures when comparing bases for their fluoridation level is given in Table 6. 

Overall AF percentage changes are also listed. The Air Force, worldwide ex- 
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perienceed an increase in all dental preventive procedures; ranging from 0.90% 

for adult prophylaxis to 33.70% in sealants. 

The greatest increase, as well as the only procedure where suboptimally 

fluoridated bases exceeded those optimally fluoridated, was for the use of 

Table 6. Percentage difference in the utilization rates of preventive measures from 1995 
to 1997 between bases which were optimally (OPT) fluoridated and those that were not 
(SUB). 

OES    Sealants   Fluoride Adult      Diet Ifygene fluoride 
Treatment Prophy Plans Indices Carriers 

SlB%DJfferaice       -15.99      64.3 26.2 -252 -10.57     30.27       7.15 
OPT%DffferaiDe       -3.81      55.95        38.37 -4.16 47.17      43.35 38.68 

ISAFOwraU %Off      8.11        33.7        2266        0.9        18.8       31.88 20.29 
Ratio SUB/OPT 4.2 1.15 0.68        0.61 -0.22        0.7 0.18 

sealants with 64.30% and 55.95% respectively.   In all other procedures, except- 

ing OHI, the optimal bases realized a larger percentage change in this three-year interval 

as compared to the suboptimal bases. Oral hygiene instructions and adult prophylaxis saw a 

decrease in annual rates for the sample base pairs. 

While the Air Force worldwide increased its use of preventive procedures by 11.2% 

between 1995 and 1997, its restorative procedures decreased 16.2%. Comparing the sub and 

optimally fluoridated bases with respect to their preventive and restorative procedures the 

following was found: suboptimally fluoridated bases had a overall means for preventive 
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versus restorative procedures of 41.09% and 7.07% (ratio of 6.08) while the optimally 

fluoridated bases had an overall means of 42.4% and 6.44% (ratio of 7.12) respectively. 

DISCUSSION 

The annual individual utilization rates of dental preventive procedures in the US AF 

increased between 1995 and 1997. However, this historical retrospective study was unable to 

discern any statistically significant difference in the mean utilization rates of topical fluoride 

application, pit and fissure sealants, oral hygiene instruction, soft tissue/oral hygiene indices, 

diet planning, adult prophylaxis and fluoride carriers/mouth protectors between bases which 

were supplied with optimally fluoridated water and those that were not. Although 50% of the 

non-fluoridated bases were sampled, the sample size was small (N=27) diminishing the 

power of the study. Many other variables could have facilitated the resultant non-significant 

outcome. 

Base populations, both in terms of patients requiring care and dental staffing available 

to treat them, are not static. For dental officers, the usual time on station is three years. Two 

of the overseas bases (in different major commands) are considered remote assignments with 

tour lengths between 12-18 months. Likewise, base personnel are rotating more quickly with 

more frequent deployments. The demographic variability, especially in the distribution of the 

high caries personnel, namely the young (17-24 years old) non-white males would impact 
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clinical procedures. The assumption that the bases would have a relative random mix of 

personnel may not have been valid. 

The mere fact that the base is capable of supplying fluoridated water does not 

necessarily translate into the active duty population being exposed to it. Consumption of 

fluoridated water could be affected by numerous factors including the following: personal 

preference to drink only bottled water, hours spent on base during which one could consume 

the base's water, the amount of water actually consumed, and whether one resided on base or 

in the community which may not be fluoridated.   Other sources of fluoride to personnel 

through toothpastes and mouthrinses would greatly impact an individual's dental condition 

which would translate into what clinical procedures would need to be rendered. To truly see 

the impact being assigned to a water fluoridated location one would need to look at indi- 

vidual patient records to compare the treatment received compared to assignment history. 

One could conceivably obtain base water fluoridation histories. Unfortunately, existing dental 

records do not annotate information regarding other exposures to fluoride, that is use of 

fluoridated tooth paste and mouth rinses and if the patient is actually drinking fluoridated 

water, that would influence the findings. 

The education and training of the assigned dentists could also impact on how they use 

the assorted preventive methodologies. General dentists comprise 75% of the dental corps, 

but there are three different 'grades' of general dentists: without any advanced trained, a one- 

year residency and a two-year residency. This mix of training, coupled with the time frame 

of when each had been accomplished would clearly alter an individual and subsequently the 

base's practice. Although an attempt was made to pair bases with known billets for 
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pedodontists (who historically have a higher use of preventive methods and would likely run 

the clinic's preventive program), no attempt had been made to see if these billets were 

actually manned. The assignments to remote bases tend to be given younger dentists, with or 

without advanced training. These factors could have had an impact on base pairs 6, 7 and 8. 

The aggressiveness of a clinic's preventive dentistry program will also impact on that 

clinic's overall preventive totals. With a range of 29.9% to 48.3% of total clinic procedures 

being preventive in nature, certain bases seem more focused on prevention. Was this re- 

flective more of patients' needs or the dentists' philosophy? 

The dental corps exists to maintain a military force able to deploy to forward sites 

without undue risk of personnel developing dental emergencies while in the field. Air Force 

dentists continuously weigh whether to watch or restore incipient lesions with the patients' 

probability of being deployed, and judging how the patient's oral health and dietary practices 

will change once deployed. On which side a given dentist chooses to err will determine use 

of a preventive or restorative procedure. The rate with which dental caries progresses is 

slower now than in the past. The almost universal availability of fluoridated toothpaste has 

had a major impact on caries activity. But conditions while deployed, both physical and 

psychological, may alter the underlying pathophysiology. How well the dentist guesses (i.e., 

to go with preventive versus restorative treatment) can have serious consequences for both 

the deployed airmen and his ability to perform his job. 
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CONCLUSION 

The presence or lack of water fluoridation on the sampled United States Air Force 

bases was not associated, at an level of statistical significance of 0.05, with any utilization 

rate differences of the studied preventive procedures. The procedures studied included the 

following: topical fluoride application, pit and fissure sealants, oral hygiene instruction, 

hygiene and soft tissue indices, diet planning, adult prophylaxis, and fluoride carriers/mouth 

protectors. Preventive dental procedures increased Air Force wide between 1995-1997, with 

the largest increase being seen for pit and fissure sealants. A question is raised about why a 

dentist chooses a restorative versus a preventive procedure. An interesting future study could 

address how the deployability of patients impacts a dentist's decision to chose between these 

treatment modalities. 
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Appendix 2. Descriptive statistics of preventive procedures by individual fiscal 
year and as a pooled sample. 

Preventive Procedure 1995 1996 1997 3yr Total 

Sample Size 9 9 9 27 
Distribution Normal Normal Normal Normal 

Topical Fluoride Mean -0.064 -0.218 -0.186 -0.156 
Treatments Stnd Dev 

95% Cl 
0.459 0.482 0.426 0.444 

lower limit -0.417 -0.588 -0.514 -0.332 
upper limit 0.289 0.152 0.141 0.019 

P-value 0.685 0.211 0.226 0.057 

Sample Size 9 9 9 27 
Distribution Not Normal Normal Normal Normal 

Adult Prophylaxis Mean -0.145 -0.173 -1.147 -0.155 
Stnd Dev 0.438 0.496 0.542 0.476 

95% Cl 
lower limit -0.335 -0.554 -0.563 -0.216 
upper limit 0.142 0.209 0.270 0.016 

P-value 0.380 0.320 0.440 0.080 

Sample Size 9 9 9 27 
Distribution Not normal Not normal Not normal Not normal 

Fluoride Carriers Mean 0.05 0.06 0.03 0.04 
Stnd Dev 0.05 0.14 0.06 0.12 
95% Cl 

lower limit -0.01 -0.01 0.02 0.00 
upper limit 0.02 0.03 0.03 0.01 

P-value 0.60 0.22 0.49 0.11 

Sample Size 9 9 9 27 
Distribution normal nomal normal Normal 

Hygiene/Soft Tissue Mean -0.6100 -1.2700 -2.0300 -1.2990 
Indices Stnd Dev 

95% Cl 
3.4100 4.1800 5.1900 4.1760 

lower limit -3.2400 -4.4800 -5.9600 -2.9510 
upper limit 2.0100 1.94 1.9600 0.3530 

P-value 0.6030 0.3900 0.2800 0.1200 
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Appendix 2. Descriptive statistics of preventive procedures by individual fiscal 
year and as a pooled sample (cont). 

Preventive Procedure 1995 1996 1997 3 yr total 

Sample Size 9 9 9 27 
Distribution Not normal Not normal Not normal Not normal 

Diet Planning Mean 0.0600 -0.0344 -0.0280 -0.0007 
Stnd Dev 0.3110 0.0869 0.0743 0.1890 
95% Cl 

lower limit -0.0491 -0.1467 -0.1268 -0.0010 
upper limit 0.0008 0.0000 0.0004 0.0004 

P-value 0.8253 0.0469 0.1853 0.0700 

Sample Size 9 9 9 27 
Distribution Normal Normal Normal Normal 

Pit and Fissure Mean -0.084 -0.480 -0.049 -0.060 
Sealants Stnd Dev 

95% Cl 
0.371 0.368 0.297 0.340 

lower limit -0.369 -0.330 -0.277 -0.192 
upper limit 0.201 0.235 0.180 0.072 

P-value 0.518 0.708 0.636 0.359 

Sample Size 9 9 9 27 
Distribution Not normal Normal Normal Not normal 

Oral Hygiene Mean -0.130 -0.300 -0.643 -0.358 
Instructions Stnd Dev 

95% Cl 
1.067 1.186 0.990 1.064 

lower limit -0.950 -1.212 -1.404 -1.554 
upper limit 0.690 0.612 0.118 2.482 

P-value 0.790 0.480 0.090 0.142 
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