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Abstract. The objective of the study was to compare the effectiveness of written, videotape, and one-to-one instruction
upon the knowledge, oral hygiene standard, and gingival health of subjects undergoing orthodontic treatment with a lower

fixed appliance.

Subjects for whom fixed appliances had been fitted recently were divided randomly into three groups of 21, 22, and 22,
respectively. Group 1 received written oral hygiene instruction, group 2 a specially made videotape, and group 3 saw a
hygienist for one-to-one instruction. Results were assessed in terms of improvement in knowledge concerning oral hygiene

procedures, and of plaque and gingival index scores.

Analysis of variance revealed no significant main effects or interactions at P = 0-05, although the difference in the
plaque index scores before and after instruction was close to significance.

Index words: Fixed appliances, Oral hygiene, Video teaching.

Introduction

The presence of a fixed orthodontic appliance makes tooth
cleaning more difficult and predisposes to plaque build-up,
especially between the bracket and gingival margin (Ciancio
et al., 1985). The greater the area of tooth covered by a
bracket (Mitchell, 1992) and the greater the complexity of
other appliance components (Zachrisson, 1974), the harder
it becomes for the patient to clean the teeth properly.

Plaque build-up during orthodontic treatment may lead
to chronic hyperplastic gingivitis with increased pocket
depths (Alexander, 1991) and slight, but significant loss of
periodontal support (Alstad & Zachrisson, 1979; Hamp
et al., 1982, Alexander, 1991). However, long-term studies
have not suggested that orthodontic treatment affects sub-
sequent susceptibility to periodontal disease (Sadowski &
BeGole, 1981).

Increased plaque formation also gives rise to more pro-
longed acid challenges to the enamel surfaces, which may
produce white spot lesions (Gorelick ez al.,1982) or,in more
severe cases, widespread decalcification and cavity forma-
tion (Zachrisson & Zachrisson, 1971; Mitchell, 1992).

The importance of a high standard of oral hygiene during
orthodontic treatment is such that the patient is expected to
demonstrate it before treatment is begun. The policy in the
authors’ department is not to place on the waiting list for
treatment any patient for whom disclosure shows the pre-
sence of plaque on more than 10 per cent of tooth surfaces.

Such patients are counselled and treated by hygienists
before being placed on the waiting list. Despite this type of
pre-treatment screening, there may have been a reduction
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in the effectiveness of oral hygiene by the time that the
appliance is to be fitted, so that further instruction is needed.
Once the appliance is in place it becomes more difficult to
keep the teeth clean and plaque accumulation may again be
a problem.

The three main methods of patient instruction used in
medicine and dentistry are verbal, printed materials, and
videotapes. Written instructions appear to be the least
effective (Self ef al., 1983). The advantages of video presen-
tation have been described as convenience and clarity of
demonstration of relevant material, with the opportunity
for self-learning in privacy and comfort. A review of 33
medical studies supported the use of video material for
increasing patient knowledge and skills, and for changing
behaviour (Nielsen & Sheppard, 1988).

It has been suggested that instructional videos should be
made by the clinicians responsible for treating the target
group patients, so that precise information is incorporated
(Guin & Donaldson, 1991). Perhaps the main advantage of
a video over other instructional methods is that it can be
used repeatedly at no additional cost, a suggestion made by
McCulloch et al. (1983) who successfully developed a video-
tape for teaching dietary control to insulin dependent
diabetics.

However, although actual usage costs of video instruc-
tion are low, the time taken to prepare good materials
should not be under-estimated. A video made to prepare
patients to face an operation took over a year to plan,
although actual filming took only 3 days (Whiteley, 1992).

The aims of the present study were to make a videotape
to teach oral hygiene to patients wearing fixed orthodontic
appliances, and to test the effectiveness of such instruction
against written instructions and one-to-one verbal instruc-
tion.
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Materials and Methods

Sixty-five subjects who had been fitted with a lower fixed
appliance during the previous 3 months were divided into
three groups by a process of physical randomization in
which numbers were drawn from a hat. Every patient had a
similar Straight-Wire appliance (A Company) and all
brackets were bonded by the same clinician using Right On
(T.P. Company) orthodontic adhesive.

Group 1 with 21 subjects received a written information
sheet. Group 2 with 22 subjects received a videocassette
containing the specially made film Brace Yourself, which
they took home. Group 3 with 22 subjects attended for an
instructional visit with a dental hygienist.

Before instruction, each subject was examined for plaque
and gingival index scoring on the basis of three teeth, lower
right canine, lower left central incisor and lower left first or
second premolar. Second premolars were scored for all
cases, unless they had been extracted as part of orthodontic
treatment, in which case first premolars were scored.

The plaque index was based upon that of Greene &
Vermillion (1960). After applying disclosing solution and
allowing the subject to rinse the presence of plaque
was recorded by placing a tick into boxes imagined by
dividing the tooth surface into vertical and horizontal thirds
using the bracket as the centre (Figure 1). Plaque was scored
for the five boxes alongside or gingival to the bracket to give
a possible maximum mouth score of 15.

The gingival index was based upon that of Loe & Silness
(1963) with grades of 0-3 denoting absent, mild, moderate,
and severe inflammation, respectively. A spring-loaded
periodontal probe was used to provide standard pressure
when testing for grade 2, ‘bleeding on probing’. The same
three teeth were used as for the plaque index, three areas
per tooth being scored: mesio-buccal, mid-buccal, and

F16. 1 The grid used to record plaque scores on the basis of five boxes per
tooth.
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distobuccal, to give a possible mouth total of 9. Gingival
index scores of 2 or 3, which indicated active disease, were
coded 1 in the present study, whilst scores below 2 were
coded as zero in order to facilitate statistical analysis.

Before the study proper the sole examiner underwent
calibration training in both plaque and gingival index
scoring. Six designated teeth were scored for five patients
who were receiving treatment with the same type of fixed
appliance as that in the study group. Subjects were
examined on two occasions separated by 30 minutes.

On entry to the study and before one of the three instruc-
tional methods was allocated, the dental health knowledge
of each subject was tested by means of a questionnaire
which included open questions relating to diet and oral
health care, especially in relation to fixed appliance wear.
Answers were scored according to an aide-memoire pre-
pared beforehand which listed 20 expected responses, each
of which was to be mentioned specifically in the instructions
given to the patient.

Group 1 subjects then received two sheets of written
information, specially designed for the study. There were six
main sections: possible problems in the early stages, appli-
ance care and diet, plaque disclosure and cleaning, routine
dental care, and emergency resolution. Ethical and legal
advice was obtained from the Medical Protection Society in
the preparation of the text.

Group 2 subjects were given a specially made videofilm
8 minutes long, which they took home and kept for the
duration of the study. The title of the film was Brace
Yourself and included in the introduction were shots of a
theme park ride, rather like the ‘train-tracks’ analogy applied
to fixed appliances by West Midlands children. Special
effects and musical backing were also used to improve the
presentation. The script was based upon information
included on the written information sheets. Still frames
from the video are shown as Figures 2—4.

Group 3 subjects were each seen by a dental hygienist on
one occasion who gave oral health advice according to
written instructions based upon those given to the Group 1
subjects. The visit was timed to last 30 minutes. Several
hygienists took part in the study and to help the consistency
of advice given to the subjects all of the hygienists had read
the written instructions and watched the video.
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F1G. 2 A still-frame from the video showing an orthodontic toothbrush.
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Eight weeks after entry to the study subjects were re-
examined blindly, plaque, and gingival scoring was repeated,
and the questionnaire was used again to determine any
change in knowledge.

F1G6. 4 A still-frame from the video showing an interspace brush.

TABLE 1 Pre- and post-study plaque scores
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Statistical Testing of Results

Numeric calibration data were compared using the Kappa
statistic, whilst ordinal scores were compared by means of
chi-square. GLM in Minitab was used for ANOVA of main
study inter-group differences.

Results
Calibration

Results for plaque scoring agreed on 93 per cent of occasions,
(x* = 3-99 with one degree of freedom, P < 0-001. Gingival
index scores were similar for 87 per cent of first and second
examinations, giving a Kappa value of 0-61 indicative of
good agreement (Landis & Koch 1977).

Plaque scores are shown as Table 1. For the written
instruction group scores changed little over the study
period. Total plaque scores fell in the other two groups,
especially for plaque gingival to the bracket where reduc-
tions were around double those found higher up the teeth.
However, ANOVA revealed no significant main effects or
interactions at P = 0-05, although the main effect ‘Before
and after instruction” had P = 0-058, very close to signifi-
cance.

Gingival index scores (Table 2) increased by 28 per cent
in the written instruction group and fell in the other two
groups ANOVA showed no significant main effects or
interactions.

Pre- and post-study questionnaire scores are in Table 3.
The overall average score before instruction was 7-5 (38 per
cent). In the group who received written instructions
questionnaire scores were actually lower at the end of the
study than at the beginning. In the video and hygienist
groups scores improved by 18 and 23 per cent, respectively,
although neither increase was significant, P > 0-05.

Discussion

It is recognized that no single instructional method suits all
learners (Yoder, 1994). In the present study baseline
knowledge provided only 38 per cent correct responses,
leaving considerable scope for improvement. Improve-
ments in questionnaire scores of 18 and 23 per cent,
respectively, against pre-education values were recorded

Tooth surface Maximum score

Pre-education

Post-education Percentage change

Mean SD Mean SD
Written education
Adjacent to bracket 6 5 1-48 5 1-41 0
Gingival to bracket 9 5-14 294 529 272 +29
Total buccal 15 10-14 3-66 10-9 329 +1-48
Video education
Adjacent to bracket 6 5-55 0-86 5-09 1-38 -829
Gingival to bracket 9 6-23 2:37 523 276 -16-1
Total buccal 15 11-77 2:33 10-32 333 -12-32
Hygienist education
Adjacent to bracket 6 5-05 1-46 441 1-53 -12-7
Gingival to bracket 9 6-14 298 468 332 -23-8
Total buccal 15 11-18 3-63 9-09 4.05 -18-7
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TABLE 2 Pre- and post-study gingival index scores
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Type of education Maximum score

Pre-education

Post-education Percentage change

Mean SD Mean SD
Written 9 2-05 1-86 262 1-96 +27-8
Video 9 2:32 176 191 22 -17-68
Hygienist 9 273 2:43 2-14 1-58 -22:62

TABLE 3 Pre- and post-study questionnaire scores

Type of education Maximum score

Pre-education

Post-education Percentage change

Mean SD Mean SD
Written 20 793 2-65 7-36 335 =72
Video 20 7-84 2-41 9-23 1-39 +17-2
Hygienist 20 6-8 31 834 3 +22-6
for the video and hygienist groups, although neither change Acknowledgements

reached the level of statistical significance. Other workers
using video instruction in the dental situation have found
videotapes effective for improving the attitude of young
children towards dental treatment (Machen & Johnson,
1974; Fields & Pinkham, 1976).

In the present study, subjects in Groups 1 and 2 had
access to either written or video material during the whole
period of the study. No attempt was made to measure the
extent to which either was used since it would have been
difficult to do this reliably, and the whole object of the study
was to measure the effectiveness of three instructional
methods that were designed to be used in different ways.

Gingival index scores fell by 18 per cent in the video
group and by 22 per cent in the hygienist group. These
findings give some cause for encouragement, although
neither reached the level of statistical significance.

There was no improvement in plaque control for the
written instruction group. Plaque score reductions of 12 and
19 per cent, respectively, were found in the video and
hygienist-educated groups, whilst questionnaire scores
were higher for these subjects at the end of the study than at
the start. The trends towards improvements in both
knowledge and conduct of oral hygiene procedures follow-
ing video instruction are encouraging.

Although much less costly than one-to-one instruction at
each visit, the time and expense of making a suitable video
film should not be under-estimated. In a television age
anything less than a slick and sophisticated production is
unlikely to hold the attention of young people, even for a
relatively short time. Much time and effort went into
producing the video for this study.

Note

The video Brace Yourself was awarded a Diplome
D’Honneur at the 14th Festival International du Film et
de la Video Dentaires at the Congress de I’Association
Dentaire Francaise. Copies are available from Dr Adele
Lees, Malvern Orthodontic Centre, Imperial Road, Great
Malvern, Worcestershire WR14 3AT, UK.

We are grateful for the technical and artistic skills of Mike
Sharland, who shot and edited the film, and was a constant
source of encouragement and expertise. Verona Needham
prepared the manuscript for submission. John Rippin gave
statistical advice.
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