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Abstract
Background: Our aim was to assess the impact of non-surgical periodontal treatment on oral health-
related quality of life of patients with periodontitis, performed by undergraduate dental students.

Methods: An observational prospective one cohort study pre‐post test was performed, involving 31
undergraduate dental students. A complete periodontal examination was performed before and after
receiving non-surgical periodontal treatment. The main independent clinical variables assessed were the
grade of periodontal in�ammation and the number of teeth with periodontitis. Oral health-related quality
of life was assessed before and after treatment through the Oral Impacts on Daily Performances (OIDP)
questionnaire. The association between the extension of periodontal treatment (measured as number of
treated teeth) and �nal OIDP score was assessed, adjusting for age, sex and baseline OIDP, in a multiple
linear regression model.

Results: 34 patients were enrolled and treated by the undergraduate students. The global absolute score,
the mean OIDP value, was reduced from 26.2 to 12. The global percent score, percentage of impact, was
reduced from 13 to 6. Non-surgical periodontal treatment showed an improvement in oral health-related
quality of life. However, no association between the number of treated teeth and none of the aspects
measured by ODIP was observed post-treatment, adjusting for age, sex and baseline OIDP.

Conclusion: Non-surgical periodontal treatment performed by undergraduate dental students on
periodontal patients, did not show any impact on oral health-related quality of life, measured by OIDP.

Background
Diagnosis, instructions in oral hygiene and non-surgical treatment with debridement of the surface of the
dental root, are periodontal competences and skills that the undergraduate Dentistry student must
acquire.(1) In a recent study through self-administered questionnaires performed in dental students from
the USA, 63.1% of them judged the periodontal care that they provided to their patients as inadequate.(2)
Authors have described several factors to explain these results, such as treatment provided by multiple
students over time, supervision by a single student, academic requirements that limit clinical time and
prevents the reevaluation of the patient, and the non-compliance to the appointments by the patient to
complete the treatment. Albaraki et al. showed that only 3% of male patients and 4.5% of female patients
attended to the �rst periodontal re-evaluation by undergraduate students from Riyadh Elm University in
Riyadh, Saudi Arabia.(3)

Knowing the opinion of the patient would be an important aspect of the student-patient relationship,
since the assessment of the non-surgical periodontal treatment by the patient could be an important part
of the learning procedure of the undergraduate student. This could be performed by assessing the
satisfaction and/or oral health-related quality of life (OHRQoL) of the patients, through the
implementation of a questionnaire before and after treatment aiming to be assessed. To our knowledge,
there is no scienti�c evidence about this topic.



Page 3/13

The Oral Health Status and Oral Impacts on Daily Performances (OIDP) survey for adults, was developed
and validated in English by Adulyanon and Sheiham, was presented in the Chapel Hill Conference of
1996,(4) and is focused on measuring severe oral impairments affecting a person´s ability to perform
daily activities. It includes 8 daily life aspects such as eating and enjoying food, speaking and
pronouncing well, di�culty brushing teeth or using mouth rinse, loss of emotional stability (angry or
irritated) due to oral cause, di�culty resting or sleeping well, embarrassed by teeth appearance, working
and contact with people. OIDP index is a relevant tool to assess oral health problems in a speci�c
sociocultural community (5) and was validated for adults in Spain by Montero et al. in 2008.(6)

The objective of our study was to assess the impact on OHRQoL, measured by OIDP index, of non-
surgical periodontal treatment of patients with periodontitis treated by undergraduate dental students at
the University of Granada (Spain).

Methods
Study Design

The study protocol received the approval of the Ethics Committee of Human Research of the University of
Granada (Ref. 1138/CEIH/2020). An observational prospective one cohort study pre‐post test was
performed, involving undergraduate dental students from the School of Dentistry of the University of
Granada (Spain), in the �rst semester of academic year 2019‐2020. All patients were referred to the
Periodontology service of the School of Dentistry and underwent nonsurgical periodontal treatment.

Inclusion criteria were age >18 years with diagnosis of periodontitis according to the following criteria:
presence of at least 2 sites with pocket probing depth (PPD) ≥ 4 mm at 2 different teeth, clinical
attachment loss (CAL) ≥ 3 mm, with bleeding on probing (BOP) and bone loss ≥ 2 mm con�rmed by
orthopantomography.(7) Exclusion criteria were antibiotic and/or anti-in�ammatory therapy 3 months
before the study, previous history of periodontal therapy in the last year, ischemic cardiopathy,
anticoagulated patients, hepatitis or HIV-positive patients, or diagnosis of any psychological disorder that
could interfere in the comprehension of the questionnaire. The number of present teeth was not
considered as an exclusion criterion. Informed consent was obtained from all participants. This
manuscript was prepared according to the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) guidelines.(8)

Sample size

This pilot study was designed to study the association between scaling and root planing (# of treated
teeth) and OIDP after treatment. We decided to have at least 25 patients to detect a large effect size
(r=0.5, i.e., the association is measured by correlation) according to Cohen,(9) with alpha=0.05 and
power=0.8. Finally, 34 patients were enrolled in the study.

Periodontal examination and treatment
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All diagnostic exams and treatments were performed by undergraduate students. A complete periodontal
examination was performed on each patient, gathering the following periodontal variables in a
periodontal chart: PPD, CAL, BOP,(10) Plaque Index,(11) gingival recession and number of periodontal
teeth. The exam was performed with PCP‐UNC 15 (Hu‐Friedy, Chicago, IL, USA) manual periodontal
probe.

All patients received non-surgical periodontal treatment, which consisted of oral hygiene instructions,
supragingival plaque control and subgingival scaling and root planning (SRP). In the �rst appointment,
clinical examination and supragingival calculus elimination by ultrasonic device were performed
(Woodpecker G1 tips, mod. HW‐3H, Guilin, China). The second appointment was programmed in the
following week, and dental students performed SRP per quadrant, under local anesthesia, with Manual
periodontal Gracey curettes 5/6, 7/8, 11/12, 13/14 (Hu-Friedy, Chicago, IL, USA) to eliminate calculus and
subgingival bio�lm. Maintenance appointments were programmed 4‐6 weeks after treatment, with a
periodontal examination and reassessment of initial periodontal parameters, performed by the same
student.

OIDP Questionnaire

The OIDP questionnaire, validated for adults in Spain by Montero et al in 2008,(6) was administered to
each patient before treatment and at the 4-6 weeks appointment. All students received previous training
in OHRQoL and speci�c characteristics, usage and interpretation of the OIDP survey, as well as the
procedure to perform the interview and administer the survey, regarding data gathering and bias
prevention. This training was done through a speci�c seminar by one of the researchers participating in
the study, with previous experience in the topic, and the supervision of a professor was provided while
collecting �rst survey data. The survey was interview‐administered by each student to its corresponding
patient.

The questionnaire consisted of 8 structured aspects asked to the patient, regarding 8 dimensions or
activities in daily life (eating, speaking, cleaning teeth, working, social relation, sleeping/relaxing, smiling
and emotional status). First, the patient answered on a dichotomous format (yes/no) if each dimension
has been affected in a previously-established period of time (6 months for the baseline evaluation and 1
month -i.e. for the post-treatment evaluation). If any answer was “yes”, the frequency was assessed by
the following score: 1 (less than 1 time/month), 2 (1‐2 times/month), 3 (1‐2 times/week), 4 (3‐4
times/week) and 5 (almost every day). If the frequency affected a certain period of time, a different
scoring was applied: 1 (< 5 days), 2 (> 5 days), 3 (> 1 month), 4 (> 3 months) and 5 (the whole period).
Likert scale was then applied to assess “severity” from 0 (null effect) to 5 (very severe effect).(6) The
rating scale on each dimension was between 0 (zero) and 25. The total score of the patient, was obtained
by multiplying frequency by severity on each dimension, and adding up the individual values of all
dimensions. Maximum score of the questionnaire was 200. Impact index was obtained by the formula
(total score x 200)/100. Individual rating was therefore expressed as a percentage of impact. The higher
the percentage of impact, the lower the OHRQoL they had and vice versa.
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All data regarding the survey, were collected hand written by the students, and then converted to excel
sheets that calculated the total score of each patient and individual OIDP impact index on OHRQoL.

Statistical analysis

Statistical analysis was performed using SPSS 20 (IBM Corp., Armonk, NY, USA). Statistical tests used
are described in table footnotes. To assess the effect of periodontal treatment, the pre-post OIDP
comparison was not considered to be the most adequate approach, due to the absence of control group
and also to the fact that the questionnaire was administered by dental students that are being supervised,
and that a bond student-patient is formed that may alter (improve) the answers while administering the
post-treatment OIDP questionnaire. Therefore, we analyzed the possible association between the
extension of periodontal treatment (measured as number of treated periodontal teeth) and �nal OIDP
score, adjusted for age, sex, and baseline OIDP score, by multiple linear regression. If the periodontal
treatment is the cause of the improvement in OHRQoL, a dose-response relationship would be expected
(between number of treated teeth and �nal OIDP score).

Results
The study included 34 patients, 18 men (52.9%) and 16 women (47.1%), with a mean age of 52.6 ± 11.1
(mean ± standard deviation). Age groups and baseline values of the two independent clinical variables
included in the study (BOP and number of SRP treated teeth) are described in Table 1.
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Table 1
Patient's characteristics at baseline (n = 34).

Variable n (%)

Age (yrs.)

25–49

50–59

60–71

mean ± sd

10 (29.4)

12 (35.3)

12 (35.3)

52.6 ± 11.1

Sex

Male

Female

18 (52.9)

16 (47.1)

BOP (%)

4–33

34–66

67–87

mean ± sd

7 (20.6)

17 (50.0)

10 (29.4)

53 ± 24

SRP (# Treated teeth)

5–14

15–19

20–28

mean ± sd

12 (35.3)

11 (32.4)

11 (32.4)

16.8 ± 5.3

BOP: Bleeding on Probing. SRP: Scaling and Root Planing

Table 2 describes OIDP score in both baseline and after periodontal treatment. The percentage impact at
baseline (referred to the previous 6 months) is 13%, compared to the one after treatment (referred to the
previous 4–6 weeks) of 6%. Also, Table 2 shows that the prevalence of impact, referred to the number of
affected dimensions, was of 2.35 ± 1.77 at baseline, and of 1.35 ± 1.59 after treatment. Therefore, a
greater number of OIDP dimensions were affected at baseline compared to the post-treatment
examination. The global absolute score, the mean OIDP score, changed from 26.2 ± 35.6 to 12 ± 31.2, and
the global percent score, percentage of the impact, from 13 ± 18% to 6 ± 16%. Therefore, an improvement
in OHRQoL was observed in the patients. Considering dimensions, the most affected ones before
treatment in order of relevance were teeth brushing, eating and smiling. After the treatment the most
affected ones were smiling, eating, talking and teeth brushing.
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Table 2
OIDP score (mean ± sd) in the patients of the study (n = 34) †

Variable Baseline ‡ After SRP §

# Impacts ¶ 2.35 ± 1.77 1.35 ± 1.59

Global Absolute score †† 26.2 ± 35.6 12 ± 31.2

Global Percent Score (%) f 13 ± 18 6 ± 16

Dimension percent score‡‡

Eating

Speaking

Oral Hygiene

Sleeping

Emotional state

Smiling

Occupation

Social

20 ± 27

6 ± 22

21 ± 28

6 ± 18

8 ± 21

20 ± 36

4 ± 18

17 ± 34

9 ± 21

6 ± 22

6 ± 17

0 ± 1

3 ± 17

14 ± 31

3 ± 17

7 ± 24

†: Please, note that we do not compare pre-post values since they are based in different recovery
periods.

‡: Based on the six-month period. Before scaling and root planing

§: Based on the last 4–6 weeks period.

¶: It is the sum of impacts with values > 0, and thus it ranges from 0–8.

††: It is the sum across 8 dimensions of Frequency x Severity (see methods). It ranges from 0-200.

‡‡: It is the Absolute Score/200 for the total OIDP and Absolute score/25 for each dimension.

There was no statistically signi�cant association, measured by Pearson's correlation analysis, between
BOP or number of treated teeth (which is a proxy variable to extension of periodontal status) with OIDP,
measured as number of impacts, or absolute or percent scores (results not shown).

Table 3 shows the association, adjusted by age, sex and baseline OIDP values, between the number of
treated teeth and OIDP score post-treatment. No signi�cant association was found between number of
teeth treated and the improvement in OHRQoL, although the coe�cient of determination (R2) of all
models are slightly high, but it is derived from the association with baseline OIDP values. Although
clinical evaluation is not the purpose of this study, it should be noted that the study was supervised by 4
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professors and the periodontal chart performed post-treatment showed that periodontal disease was
controlled, and all patients entered in supportive periodontal therapy (results not shown).

Table 3
Multiple linear regression models of factors associated with OIDP † after SRP (n = 34)

Dependent
Variable

OIDP

  Factors (β ± se)

  R2 Number of treated
teeth

Age Female Baseline OIDP value
‡

# Impacts 0.44 0.04 ± 0.04 0.03 ± 
0.02

0.18 ± 
0.45

0.57 ± 0.13*

Percent scores          

Global 0.82 0.21 ± 0.24 0.13 ± 
0.11

0.69 ± 
2.49

0.78 ± 0.07*

Eating 0.61 0.26 ± 0.45 0.18 ± 
0.21

7.91 ± 
4.70

0.57 ± 0.09*

Speaking 0.98 0.02 ± 0.12 0.03 ± 
0.06

1.19 ± 
1.28

1.00 ± 0.03*

Oral Hygiene 0.43 0.80 ± 0.46 0.14 ± 
0.22

6.69 ± 
4.81

0.37 ± 0.09*

Sleeping 0.09 0.06 ± 0.04 0.00 ± 
0.02

0.22 ± 
0.41

0.01 ± 0.01

Emotional state 0.65 0.00 ± 0.36 0.14 ± 
0.17

3.87 ± 
3.73

0.64 ± 0.09*

Smiling 0.80 0.08 ± 0.50 0.12 ± 
0.23

5.48 ± 
4.99

0.75 ± 0.07*

Occupation 0.91 0.09 ± 0.18 0.12 ± 
0.08

0.94 ± 
1.89

0.92 ± 0.05*

Social 0.59 0.66 ± 0.54 0.32 ± 
0.26

5.70 ± 
5.84

0.51 ± 0.09*

* p < 0.05; † Based on the last-month period. After the scaling and root planing; ‡ Based on the six-
month period. Before scaling and root planing.

Discussion
Periodontal treatment performed by undergraduate Dentistry students was not associated with an
improvement in OHRQoL, assessed by OIDP score. Although there was an improvement in the OIDP
parameters after periodontal treatment (Table 2), this improvement was not due to treatment, as
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demonstrated by the lack of a statistically signi�cant association between the number of teeth treated
and �nal OIDP.

OIDP survey, which has been widely tested in different contexts, has been validated for the Spanish adult
population,(6) as well as in children and adolescents.(12) Regarding our results, it seems that it is not a
sensitive approach to evaluate periodontal status both at baseline (Pearson's correlation, results not
shown) and after periodontal treatment. Multivariate linear regression analysis showed that there was no
association between the number of treated teeth, a variable of the intensity of the therapy, and the
improvement in OHRQoL in the 8 dimensions evaluated by the OIDP survey. These results could be
explained for several reasons. The presence of an information bias, in which the patients did not want to
give negative answers to the students at the post-treatment revision, when asked about the improvement
in the different aspects. The different time frame of both surveys, the �rst one covering the previous 6
months and the second one the previous 4–6 weeks, or the small sample size, where the periodontal
condition is not correctly perceived by the patient and showed with this type of surveys.

In the present study, the OIDP questionnaire was administered as a personal interview, in which each
student interviewed his patient. The students previously received an explanatory session of the
components and terms of the questionnaire and were trained its administration between themselves.
This procedure allowed students to learn this methodology of studies on OHRQoL, and ensured that all
the questionnaires were correctly performed, avoiding any loss to follow-up (in our study, all patients
completed both surveys). However, it could be possible that the way of answering of each patient might
be in�uenced by the way of asking of each student.

Segura et al.,(13) reviewed the most used instruments to assess the impact of periodontitis on OHRQoL,
and found that the most widely used questionnaire was the Oral Health Impact Pro�le (OHIP-14),
followed by others, among which OIDP is included. Both questionnaires are similar, the �rst uses a Likert-
type scale to measure the negative effects on the performance on daily activities in the last twelve
months in seven dimensions. These dimensions are: functional limitation, physical pain, psychological
distress, physical disability, psychological disability, social disability, handicaps. The OIDP, also uses a
Likert-type scale to measure the negative impact on basic daily activities during the last six months.
These 8 dimensions are: eating, speaking, hygiene, occupational activities, social relations, sleeping-
relaxing, smiling, and emotional state. Both instruments have good psychometric properties and their
strengths could be complementary in assessing the impact of oral health on quality of life.(14) In the
present study, OIDP score was chosen, as it had been validated for Spain by members of our group.

A recent systematic review aimed to verify whether oral conditions (tooth loss, periodontal disease, dental
caries) were negatively associated with health-related quality of life (HRQoL) in adults. Four out of seven
studies reported that periodontal disease impairs HRQoL, and 1 study showed that periodontal disease is
positively associated with HRQoL. Authors concluded that mixed and inconclusive �ndings were
observed for the association between periodontal disease and HRQoL.(15) OIDP score has been used to
assess quality of life in relation to periodontal health in several studies. Wandera et al. used OIDP to
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assess the impact on periodontal status, determined by the periodontal community index, on pregnant
women. They concluded that OIDP showed discriminative validity in identifying women with clinical
evidence of tooth loss, but was less convincing in identifying women with clinically de�ned periodontal
disease.(16)

Santuchi et al. compared the effect on the OHRQoL, using the OIDP questionnaire, of two protocols of
non-surgical periodontal treatment: SRP by quadrants and Full mouth Disinfection (FMD) in one single
session. Both protocols showed an improvement in OHRQoL, with no differences between treatment
approaches.(17) The students in our center followed the SRP modality by quadrants for the non-surgical
periodontal treatment, since scienti�c evidence showed that FMD approach does not provide any
additional bene�t.(18) Costa et al. recently evaluate the effects of compliance during periodontal
supportive therapy in the OIDP scores, and showed that patients who are compliant presented lower OIDP
scores compared to the irregular compliers.(19) The same group published in 2011 higher scores of
neuroticism and conscientiousness (R2 = 68%; p < 0.001) associated with higher OIDP scores among
periodontal maintenance compliers patients.(20)

To our knowledge, this study shows for the �rst time in dental students that periodontal treatment, being
part of their learning, can be clinically effective, although its impact on the OHRQoL of these patients
could not be detected by OIDP scoring. Both correlations of the OIDP scores with the two initial clinical
variables at baseline, as well as the correlation between the OIDP results after treatment and the number
of teeth that received periodontal treatment, support this. The absence of a trend or gradient with any of
the OIDP dimensions in the linear regression model also supports this �nding.

Limitations of this pilot study, are mainly the small sample size and the absence of a control group. For
ethical reasons, a control group could have been enrolled and these patients could have been treated at
another time, but academic requirements such as limited clinical time, did not allow this design. The fact
that all the surveys were not performed by the same interviewer, is another inherent limitation to the
university environment in which the study was performed.

Conclusions
The conclusion of this study is that non-surgical periodontal treatment performed by undergraduate
dental students at the University of Granada (Spain), had no impact on the OHRQoL perceived by the
patients, measured by OIDP.

List Of Abbreviations
OHRQoL: Oral health-related quality of life.

OIDP: Oral Impacts on Daily Performances.

PPD: Pocket probing depth.
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CAL: Clinical attachment loss.

BOP: Bleeding on probing.

SRP: Scaling and root planning.

STROBE: Strengthening the Reporting of Observational Studies in Epidemiology.

OHIP-14: Oral Health Impact Pro�le.

HRQoL: Health-related quality of life.

FMD: Full mouth Disinfection.
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