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Abstract Background/purpose: Dental anxiety is prevalent and may result in the avoidance
of periodontal therapy and maintenance. This study aimed to explore the impact of non-
surgical periodontal treatment (NSPT) on dental anxiety among patients with periodontitis.
Materials and methods: In this study, 122 patients with periodontitis participated. The Chinese
version of the Modified Dental Anxiety Scale (MDAS) gauged baseline dental anxiety during the
initial appointment. Patients receiving non-surgical periodontal treatment (NSPT) in subse-
quent appointments formed the NSPT group, while those with a delayed NSPT of at least
two months constituted the delayed group. In the NSPT group, the second termination ques-
tionnaire was administered one month post the last NSPT visit, just before the periodontal
re-evaluation. In the delayed group, the second questionnaire was completed before the de-
layed NSPT initiation.
Results: Baseline MDAS scores were comparable between the delay and NSPT groups. However,
the NSPT group exhibited lower total scores and scores for each of the five MDAS items at
termination compared with the delay group. At baseline, MDAS total scores were inversely
associated with age and were lower in males. A reduction in MDAS total scores between
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observation points was correlated with NSPT, sex, and age after adjustment. Regarding MDAS
item 4 (teeth scaled/polished), score reduction consistently correlated with NSPT and age.
Conclusion: Participation in NSPT may alleviate dental anxiety, and consequently enhance the
patients’ conceptiveness to undergo periodontal maintenance or surgery.
ª 2024 Association for Dental Sciences of the Republic of China. Publishing services by Elsevier
B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.
org/licenses/by-nc-nd/4.0/).
Introduction

Dental anxiety, the fifth most common cause of anxiety,1

manifests as emotional fear with distinct psychosomatic
components triggered by dental stimuli. Although its prev-
alence varies across countries, ethnicities, ages, and so-
cioeconomic statuses,2e4 the adverse effects of dental
anxiety on dental health persist.5e7 Dental anxiety may
result in decreased dental care-seeking behavior.8,9 More
than 70% of referred patients requiring periodontal treat-
ment without a previous history of periodontal therapy
experienced anxiety regarding their pending treatment.10

For those with a history of dental therapy, anxiety may
increase due to previous uncomfortable experiences,11,12

discouraging them from receiving essential treatments
and compromising their oral health.13

Non-surgical periodontal treatment (NSPT) primarily
addresses inflammatory periodontal infection through pla-
que control, mechanical therapy, and adjunctive pharma-
ceutical agents.14 Studies indicate varied effects of NSPT on
dental anxiety, with one revealing reduced anxiety after 6
months given quadrant-wise scaling and root planing with
weekly intervals between sessions,15 and another showing
limited anxiety reduction before each of four visits during
conventional-staged root surface debridement.16 A recent
study discovered that individuals reported higher dental
anxiety before undergoing NSPT compared to after the
treatment.17 However, it is important to note that the
study may not have accounted for the Hawthorne effect,
wherein behavior can be influenced by the awareness of
being observed.18 In this cohort study, dental anxiety levels
were assessed and compared among patients with chronic
periodontitis undergoing NSPT. The patients were divided
into two groups: the NSPT group, where NSPT was per-
formed subsequently after the initial dental visit, and the
delayed group, with a schedule postponed by at least two
months.
Materials and methods

Study cohort

In this study, 122 patients exhibiting localized or general-
ized periodontitis, with an average of 16 natural teeth per
person, were recruited from the periodontal department of
Taipei Tzu Chi Hospital and Tri-Service General Hospital.
Exclusion criteria were as follows: (1) undergoing peri-
odontal therapy for 12 months before study commence-
ment; (2) currently taking anxiolytic, sedative, or analgesic
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drugs; (3) a history of mental disorders; and (4) being a
current smoker. NSPT included quadrant-wise plaque con-
trol, scaling, and root planing once per week for 4e6
weeks.15 Patients received a brief pre-NSPT lecture on the
basic concept of periodontal therapy and importance of
oral hygiene and maintenance.19 The Chinese version of the
MDAS20 was used to assess baseline dental anxiety at the
first dental visit, with a second MDAS questionnaire
administered based on treatment schedules: either imme-
diate treatment (NSPT group) or delayed treatment (with a
delay of at least two months; delay group). In the NSPT
group, the second questionnaire (at termination) was
administered one month after the last NSPT visit and
immediately before periodontal re-evaluation; in the delay
group, the second questionnaire was completed before the
initiation of delayed NSPT. The rationale behind employing
the two-group design was to mitigate bias stemming from
the awareness of being observed, such as Hawthorne effect
or the social-desirability bias, while the primary factor
distinguishing between the groups was NSPT. Participants
were enrolled in the study after they read and signed the
written informed consent. The study received Institutional
Review Board approval from Taipei Tzu Chi Hospital, New
Taipei city, Taiwan (No. 08-X-086) and from Tri-service
General Hospital, Taipei, Taiwan (no. 1-106-05-037). The
study procedures were conducted in compliance with the
Helsinki Declaration of 1975, as amended in 2013.

Comprehensive periodontal examinations were used to
record patients’ periodontal status before NSPT. The
recorded parameters included plaque control (O’Leary
index),21 bleeding on probing (BOP),22 probing depth,23

gingival recession (REC), and clinical attachment level
(CAL).24 The O’Leary plaque index was recorded at four
sites per tooth, whereas all other measurements were
recorded at six locations around each tooth.

Questionnaire

The MDAS, originally developed in 1995 by Professor Gerry
Humphris,25 is a modification of Corah’s dental anxiety
scale and one of the two most commonly used question-
naires for assessing dental anxiety. The Chinese version of
MDAS19 was used in the present study. The five-item Likert
scale questionnaire offers set responses for each item,
ranging from “not anxious” (score of 1) to “extremely
anxious” (score of 5), with minimum and maximum scores
of 5 and 25 points, respectively.25 The MDAS contains the
following five items:

Item 1: If you went to your dentist for treatment
tomorrow, how would you feel?
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Item 2: If you were sitting in the waiting room, how
would you feel?

Item 3: If you were about to have a tooth drilled, how
would you feel?

Item 4: If you were about to have your teeth scaled and
polished, how would you feel?

Item 5: If you were about to have a local anesthetic
injection in your gum, how would you feel?

Statistical analysis

All data were analyzed using SPSS statistical software
(released in 2009). General characteristics and peri-
odontal parameters of patients in the NSPT and delay
groups were compared using t-tests or X2 tests, while the
paired t-tests were used to compare the parameter means
at the time points before and after NSPT. Spearman’s
correlation analysis was used to determine statistical
correlations between age, O’Leary index, periodontal
parameters, and MDAS scores. MDAS scores were
compared between patient groups using the
KruskaleWallis test. Multiple regression analysis was per-
formed to assess the correlation of MDAS score changes
between the first and second questionnaires. P < 0.05 was
considered statistically significant.

Results

Table 1 summarizes the general characteristics and peri-
odontal parameters of patients in both the delay and NSPT
groups (55 and 66 patients, respectively). The information
pertaining to periodontitis stage and grade, O’Leary index,
and pocket depth revealed no intergroup differences.
However, patients in the delay group were older and had a
higher female-to-male ratio, along with lower values in
BOP, REC, and CAL compared to those in the NSPT group. In
NSPT group, significantly reduced O’Leary Index, BOP, and
PPD, but increased REC, were observed at periodontal re-
evaluation compared with before NSPT.
Table 1 General characteristics and periodontal parameters

Delay group (n Z 56)

Baseline

Age (years) 57.3 � 11.0a

Sex, n (%) F/M 44 (78.6)/12 (21.4)
Periodontitis, n (%)
Stage II/III/IV 7 (12.5)/33 (58.9)/16 (28.6)
Grade A/B/C 3 (5.4)/23 (41.1)/30 (53.5)

O’Leary index (%) 56.4 � 18.5
BOP (%) 22.0 � 13.7
PD (mm) 3.4 � 0.4
REC (mm) 0.7 � 0.5
CAL (mm) 4.1 � 0.7

a Mean � standard deviation; F/M: female/male;
* significant difference between the delay and NSPT group at P < 0.

after NSPT, pair t-test at P < 0.05; NSPT: non-surgical periodontal trea
attachment level; REC: gingival recession.

1412
Baseline mean MDAS total scores in the delay and NSPT
groups were statistically indistinguishable (Fig. 1). Howev-
er, scores at termination differed significantly between
groups, with NSPT group termination scores being signifi-
cantly lower than baseline scores, whereas delay group
scores remained statistically similar between baseline and
termination. Consistent findings were observed for each of
the five questionnaire items (Fig. 1B).

Table 2 shows the impact of patient characteristics and
periodontal parameters on mean MDAS scores. Female pa-
tients exhibited higher mean scores compared with male
patients, and age was negatively correlated with obtained
MDAS scores (r Z �0.201, P Z 0.03; Table 2). However,
MDAS scores were statistically similar across periodontitis
stages and grades, exhibiting no correlation with peri-
odontal parameters.

Examining MDAS score reduction from baseline to
termination revealed a significantly greater reduction in
the NSPT group compared with the delay group (1.98 and
0.54, respectively; Table 3). Notably, questionnaire item 4
displayed a significant reduction.

In models 1 and 2, regression analysis indicated positive
correlations between MDAS score reduction and NSPT as
well as female sex (with males as the reference group), in
addition to a negative correlation with age (Table 4). In
questionnaire item 4, similar findings were observed after
adjustment, indicating that the score reduction was
correlated with NSPT and age, but not with sex.
Discussion

In this study, dental anxiety levels were assessed in 122
patients with periodontitis, comprising 56 and 66 patients
in the delay and NSPT groups, respectively. At baseline,
mean MDAS scores were statistically similar in these groups.
However, at termination, a significant reduction in mean
scores was observed in the NSPT group, whereas the delay
group showed no similar improvement (Fig. 1). Additionally,
the NSPT group exhibited a significantly greater reduction
of patients in the delay and NSPT groups.

NSPT group (n Z 66)

Baseline Re-evaluation

53.1 � 10.1*

36 (54.5)/30 (45.5)*

5 (7.6)/31 (47)/30 (45.4)
1 (1.5)/17 (25.8)/48 (72.7)
54.9 � 18.4 31.8 � 19.9#

39.1 � 20.5* 20.7 � 12.0#

3.7 � 0.8 3.1 � 0.6#

1.2 � 0.9* 1.8 � 1.2#

4.9 � 1.4* 4.8 � 1.5

05, t-test or X2 test; #: significant difference between before and
tment; BOP: bleeding on probing; PD: probing depth; CAL: clinical



Figure 1 Comparison of MDAS scores of patients in the delay and NSPT groups at baseline and termination. All data are
presented as means � standard deviations. *: significant difference between the delay and NSPT groups based on the
KruskaleWallis test (P < 0.05). MDAS: Modified Dental Anxiety Scale; NSPT: non-surgical periodontal treatment.

Table 2 Impact of patient characteristics and periodontal
parameters on the Modified Dental Anxiety Scale (MDAS)
scores obtained at baseline.

Factors MDAS scores P-value

Sex, Male 9.5 � 3.5a 0.047*

Female 11.1 � 4.3
Age (years) �0.201b 0.03*

Periodontitis, Stage II 11.0 � 3.0 >0.05
Stage III 10.3 � 4.0
Stage IV 10.7 � 4.5

Periodontitis, Grade A 11.3 � 3.9 >0.05
Grade B 10.5 � 3.5
Grade C 10.5 � 4.4

O’Leary index (%) 0.134b 0.14
BOP (%) �0.053 0.56
PD (mm) �0.041 0.65
REC (mm) �0.076 0.41
CAL (mm) �0.036 0.69

a Mean � standard deviation, testing using the t-test or
ANOVA;

b r value based on Spearman’s correlation analysis;
* denotes statistical significance (P < 0.05); BOP: bleeding on

probing; PD: probing depth; CAL: clinical attachment level;
REC: gingival recession.

Table 3 Reduction of the Modified Dental Anxiety Scale
(MDAS) scores from baseline to termination in the delay and
NSPT groups.

Delay group NSPT group P-value

Total score 0.54 � 3.29 1.98 � 3.04 0.038a

Item-1, Visit tomorrow �0.05 � 1.00 0.23 � 0.74 0.127
Item-2, Waiting room 0.09 � 0.88 0.29 � 0.72 0.070
Item-3, Use of drill 0.25 � 0.92 0.42 � 1.10 0.362
Item-4, Scale & polish 0.00 � 0.85 0.50 � 0.86 0.011a

Item-5, Injection 0.25 � 1.13 0.55 � 0.88 0.151
a Significant difference between the delay and NSPT groups

based on the KruskaleWallis test; NSPT: non-surgical peri-
odontal treatment.
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in MDAS total scores from baseline to termination compared
with the delay group (1.98 � 3.04 vs. 0.54 � 3.29; Table 3).
Correlations between score reduction and various factors,
including NSPT, sex, and age, were also assessed using two
analysis models (models 1 and 2; Table 4). Regarding to
MDAS item 4 (teeth scaled and polished), a significant
reduction from baseline to termination was correlated with
NSPT and age, but not sex.
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Patients had a mean (� standard deviation) age of
55.1 � 10.7 years, and their mean MDAS score at baseline
was 10.53 � 4.07 points. This value was lower than that in
studies involving younger populations in Beijing, China,20

Malaysia,26 India,27 Poland,28 Sweden,29 Turkey,30 and
Kuwait31 but similar to that in a UK study involving a similar
age group,32 as well as studies performed in Lebanon and
Costa Rica.17,33 Consistent with previous research, older
patients tend to exhibit lower MDAS scores than younger
patients.32,34 This aligns with the negative correlation be-
tween the MDAS total score and patient age at baseline
(r Z �0.201, P Z 0.03) in the present study (Table 2).
However, a negative correlation was also observed between
MDAS score reduction, including total and item-4 scores,
and patient age (Table 4). Furthermore, a significant sex-
related influence on MDAS total score was observed
(Table 2), consistent with previous findings reporting higher
MDAS scores in females compared with males.35,36 Howev-
er, when considering the reduction in item-4 scores (teeth



Table 4 Confounding factors related to the Modified Dental Anxiety Scale (MDAS) score reduction.

Crude Model 1 Model 2

b, (95%CI), P b, (95%CI), P b, (95%CI), P

MDAS score reduction, Total
NSPT (delay, ref.) 1.449, (0.315, 2.583), 0.013* 1.455, (0.315, 2.596), 0.013* 1.333, (0.050, 2.615), 0.042*
Age e �0.077, (�0.129, �0.024), 0.004* �0.074, (�0.130, �0.019), 0.009*
Female (Male, ref.) e 1.374, (2.558, 0.189), 0.023* 1.409, (0.185, 2.633), 0.024*
BOP e e 0.004, (�0.034, 0.041), 0.851
REC e e 0.322, (�1.002, 1.645), 0.631
CAL e e �0.158, (�1.079, 0.762), 0.734

MDAS score reduction, Item 4
NSPT (delay, ref.) 0.500, (0.191, 0.809), 0.002* 0.475, (0.156, 0.793), 0.004* 0.479, (0.122, 0.836), 0.009*
Age e �0.017, (�0.032, �0.002), 0.023* �0.017, (�0.032, �0.001), 0.035*
Female (Male, ref.) e 0.193, (�0.137, 0.524), 0.249 0.195, (�0.146, 0.536), 0.259
BOP e e �0.003, (�0.013, 0.008), 0.625
REC e e 0.129, (�0.239, 0.498), 0.489
CAL e e �0.046, (�0.303, 0.210), 0.723

* and bold: significant difference at P < 0.05; CI: confidence interval; NSPT: non-surgical periodontal treatment; BOP: bleeding on
probing; REC: gingival recession; ref: references; CAL: clinical attachment level.
Model 1: Adjusted for NSPT, age, and gender.
Model 2: Adjusted for NSPT, age, gender, BOP, REC, and CAL.
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scaled/polished), the influence of sex was not statistically
significant after adjusting (Table 4).

Studies suggest that patients with recent dental atten-
dance exhibit lower MDAS scores compared with those who
infrequently visit the dentist.34 In the present study, all
participants were patients treated at the urban medical
center’s periodontal department, predominantly those
referred from recent dental appointments. This could
partly explain the comparatively lower MDAS scores
observed in our patients compared with some other studies.
Furthermore, the renowned and affordable Taiwan National
Health Insurance system has markedly improved the use
and accessibility of medical care resources in Taiwan.37

This study is the first to document that patients under-
went NSPT show significantly lower dental anxiety
compared to those without NSPT due to delayed scheduling
(Fig. 1). Comparable results, indicating a significant
reduction in anxiety six months after quadrant-NSPT
(compared to baseline) have been reported previously
using a different questionnaire (Corah’s dental anxiety
scale).15 Another prior study explored preprocedural dental
anxiety and postprocedural pain in patients with chronic
periodontitis undergoing conventional-staged root surface
debridement (performed across four visits) or single-stage
debridement (performed in one visit).16 In the
conventional-staged debridement group, a significant
reduction in preprocedural dental anxiety was noted be-
tween visits 3 and 4, although anxiety levels between visits
1 and 4 showed no significant difference.

In the present study, notable reductions in anxiety levels
and MDAS total scores were detected 1 month after NSPT,
i.e., at the periodontal re-evaluation (Table 3). The anal-
ysis extended to individual questionnaire items, revealing
statistically distinct distributions in Likert scale responses
at the two assessment time points, particularly for item 4
(If you were about to have your teeth scaled and polished,
how would you feel?) unlike the other items. Existing
literature suggests that items 1 and 2 form the endogenous
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component subscale of dental anxiety, whereas items 3e5
constitute the exogenous component (treatment) sub-
scale.38e40 Notably, NSPT involved repeated scaling and
root planing, performed in a quadrant-wise manner,
excluding tooth drilling (the focus of item 3). This disparity
may, at least partially, account for the significant differ-
ence in score reduction observed for each item.

In the current study, the two patient groups exhibited
variations in age, female-to-male ratio, and periodontal
parameters, including BOP, REC, and CAL values (Table 1).
The influence of these differences on the reduction of
dental anxiety warrants further assessment (Table 4). Our
findings revealed that correlations of MDAS total score
reduction with NSPT, sex, and age were evident when using
analysis models, including confounding factors. In addition,
a consistent correlation between MDAS score reduction and
NSPT was also found for questionnaire item 4 (pertaining to
teeth scaling and polishing). Although the precise reasons
for reduced anxiety following NSPT remain inadequately
explored, factors such as the patients’ personal experi-
ences with NSPT and knowledge or awareness gained from
patient education may contribute to alleviating dental
anxiety. Importantly, when patients experience a reduction
in dental anxiety after NSPT, the likelihood of compliance
with subsequent periodontal maintenance or surgical pro-
cedures may be improved. Further in-depth investigation is
essential to clarifying these findings. The present study
encountered several limitations. Firstly, there is a possi-
bility of selection bias within this cohort, which may
restrict the generalizability of our findings. Secondly, our
study had limited demographic variables, with educational
and income levels not being included.
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