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Abstract

Objective: Optimal oral health is an essential component of good quality of life. However, this may be hindered by dental
anxiety (DA), thereby, affecting the utilization of dental services. DA could be alleviated by pre-treatment information;
however, the method of delivering this information is yet to be explored. It is, therefore, necessary to assess the modes
of presenting pre-treatment information to ascertain the one with significant effect on DA. This will improve treatment
outcomes and quality of life for individuals. Hence, the primary objective is to assess the effect of audiovisual and written
forms of pre-treatment information on DA, while the secondary objective will compare the subjective and objective methods
of assessing DA with psychometric anxiety scale (Index of Dental Anxiety and Fear (IDAF)-4C*) and salivary alpha-amylase
respectively.

Study design: Single-centred, single-blind, parallel-group, four-arm randomized clinical trial.

Methods: The study will compare the effects of audiovisual and written forms of pre-treatment information on DA among
adults. Patients |8years and above scheduled for dental treatment will be screened for eligibility. VWritten informed consent
will be sought before participation. Participants will be allocated randomly using block randomization, to the groups; Gl:
audiovisual and G2: a written form of pre-treatment information. At the visit, participants will complete the DA questionnaires
(IDAF-4C*, Modified Dental Anxiety Scale and Visual Analogue Scale). Physiological anxiety-related changes of salivary
alpha-amylase will be measured using a point-of-care kit (iPro oral fluid collector) at baseline, and 0 min after intervention.
Furthermore, blood pressure will be taken at baseline and 20min into the treatment. The mean changes of physiologic
anxiety levels and 95% confidence intervals will be compared between the methods of pre-treatment information.
Discussion: This study hopes to establish pre-treatment information as a method for reducing DA among the populace.
Also, to assess the relationship between questionnaire-based and physiologic methods of assessing DA.
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both involve physiological, behavioural, cognitive, and emo-
tional components.'™ Hence, in this study both terms will
also be used interchangeably.

The fear displayed towards dental treatment is majorly of
two factors>”: the exogenous; this refers to external condi-
tions such as sight, sound and information from relatives,
which may predispose an individual to anxiety. The endog-
enous type, on the other hand, is related to internal/inherent
effect of anxiety on a person as informed by past negative
experiences from the provider of a treatment and the treat-
ment complexity.®

Fear for dental treatment can also be affected or com-
pounded by some situations that can impact on the psycho-
logical well-being of the patient such as the COVID-19
pandemic. Studies®® have shown that the pandemic added to
the anxiety and fear of visiting the dental clinic, due to the
fear of meeting people and increasing their risk of contract-
ing the disease. However, this study plans to focus on a nor-
mal situation where there is no external nor additional
situation such as the pandemic.

In many parts of the world, including Nigeria, many peo-
ple still report anxiety as a barrier to dental treatments.'%1¢
Moreover, inadequate knowledge of dental procedures such
as endodontics/root canal treatment (RCT), invariably affects
the perception of individuals and the outcome of the
treatment.!”!8

Endodontic treatment (RCT), conservative management
of a complication arising from delay in accessing oral health
care probably due to fear, is a fear factor by itself.!>192
Dental fear is known to take its root from DA. There is a
dearth of literature, in Ibadan and Nigeria as a whole on the
management of DA with endodontic treatment. Though RCT
is a common dental treatment in Nigeria, the fear of the treat-
ment is a special problem that has not been well explored.
The anxiety towards the treatment is of public health concern
and needs to be investigated, in order to increase the accept-
ance of the procedure and improve the treatment outcome.

Management of DA begins with an understanding and
identification of dentally anxious individuals, finding a reli-
able and sensitive instrument and above all, fashioning out
an appropriate treatment plan. The latter factors are manda-
tory for a positive treatment outcome, as they would ease the
process of dental treatment for the dental team as a whole.
Regrettably, DA is not routinely assessed in Nigeria,? thus
creating a challenge of identification and planning for such
individuals.

DA has been assessed using different instruments of
which, the Corah Dental Anxiety Scale (DAS) and its modi-
fication (Modified Dental Anxiety Scale (MDAS)) are the
most commonly employed.?*2¢ Though, the scales have
some shortcomings. The DAS and MDAS scales do not
measure the multicomponent of anxiety?” while the ques-
tions in DAS measure different things, and the scale com-
bines both uni- and bi-directional scales in the measurement
of anxiety. Also, the questions are more of qualitative

measures than quantitative but are scored quantitatively.'>?8

Nevertheless, they can differentiate between mild, moderate
levels of anxiety, and phobia (an extreme form of anxiety).
However, it is necessary to have a sensitive scale or scales
that can differentiate more between mild and moderate anxi-
ety. Furthermore, use of instruments that can combine all the
aspects (emotional, cognitive and behavioural) of DA in one
scalelike the Index of DA and Fear IDAF-4C/IDAF-4C*)>-3!
should be encouraged. Its applicability for regular /routine
screening and monitoring of DA should be explored.

The aforementioned instruments are subjective assess-
ments of DA and should be complemented with objective
measures. The use of physiological responses to anxiety pro-
vides an objective measurement of anxiety which is inde-
pendent of a person’s subjectivity.’>* Physiological
responses to anxiety include heart rate, skin reaction®>** and
use of salivary stress biomarkers; salivary alpha amylase and
cortisol.**3# Saliva as a means of diagnosing and monitoring
systemic diseases, has the advantages of ease of collection,
being non-invasive, elimination of fear of prick, low cost of
collection, reduction of risk of spreading infection, requires
little or no skill for the collection, and acceptable by both
clinicians and patients.>>* The recent use of diagnostic bio-
markers has also increased the use of saliva for various anal-
yses in assessment of diseases and monitoring of treatment
outcomes. Hence, recent findings have shown salivary stress
biomarkers as a good objective means of assessing DA.

Though, information about its use as a point of care mode
of assessment*' ™ for DA is sparse. The availability of a
valid and objective point of care*'* assessment of DA
before treatment could facilitate appropriate treatment plan-
ning towards alleviating anxiety and preparing the patient
psychologically for the treatment.

In terms of intervention, effective communication between
the dentist and the patient about the procedure or the disease
condition has been found to reduce anxiety among individu-
als.”%* Thus, leading to an improvement of patient’s attitude
and confidence in the dentist.*> The mode of passing across
the information may either aggravate or alleviate the anxiety
in any individual. Audiovisual information was found to con-
tribute to reduction of anxiety and increased uptake of endo-
dontic procedure.*® The audiovisual information used in that
particular instance were videos chosen by the patients for
relaxing the mind and not explanatory videos on the proce-
dure. Altogether, there is little or no research on the use of
information communication to reduce DA among adults in
our environment and in Nigeria as a whole.

To the best of the authors’ knowledge, this study will be
the first to consider pre-treatment information as a tool to
assess and compare the effect of audiovisual and written
information on patients’ anxiety levels. The outcome of this
study should provide insight into the appropriate methods of
identifying and controlling DA among patients.

In addition, the findings of this study could serve as a
basis for the commencement and incorporation of the form
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of the information method that is found effective in reducing
anxiety, in the regular protocol of treatment at the study cen-
tre. Furthermore, it is believed that the method of informa-
tion communication will help patients to understand the
details regarding the various treatments they are about to
undergo. The study may also encourage the uptake of pre-
ventive measures for oral health and reduce symptom-driven
clinic visits due to DA.

Aim: To compare the effects of audiovisual and written
forms of pre-treatment information on DA among adult
patients seeking dental care.

Objectives

Primary objective: To assess whether audiovisual form of
pre-treatment information communication will be effec-
tive at reducing DA as against the written form of pre-
treatment information.

Secondary objective: To assess whether the level of sali-
vary alpha-amylase will increase due to DA in anticipa-
tion of dental treatment. The study will further assess the
correlation between subjective psychometric scale
(IDAF-4C*) and the objective saliva alpha-amylase in
assessment of DA.

Research hypothesis
The primary hypothesis to be tested is:

Null: There is no difference between the audiovisual and
written form of pre-treatment information on DA.

Alternate: There is a difference between the audiovisual
and written form of pre-treatment information on DA.

Methods

This part includes World Health Organization trial registra-
tion data set as reported in Table 1.

Trial registration no: PACTR202108664752830. https://
pactr.samrc.ac.za

Also, the SPIRIT reporting guideline*’ was used in the
development of the trial protocol.

Study design: This will be a randomized control trial. It is
designed as a single-centred, single-blind, parallel-group,
four arm trial.

Participants

The sample will consist of a minimum of 192 adult patients
scheduled for dental treatment. These participants will be

recruited from the Dental Centre, University College
Hospital, Ibadan.

Study setting: Participants shall be eligible patients attend-
ing the Dental Clinic, an outpatient academic facility of
the University College Hospital Ibadan, Nigeria. A ter-
tiary, academic hospital responsible for both undergradu-
ate and post graduate training in various specialities of
Dentistry.

Selection criteria

Inclusion criteria

Individuals aged 18years and above, individuals who have
had record of dental pain and being planned for endodontic
treatment

Patients for routine scaling and polishing

Patients planned for endodontic treatment

Patients with no history of psychological imbalance.

Patients with the American Society of Anesthesiologists
(ASA) I and II where:

ASA I: A normal healthy patient, non-smoking with mini-
mal or no alcohol use

ASA II: A patient with mild systemic disease, mild dis-
eases only without substantive functional limitations

Exclusion criteria
Patients with ASA III and IV

ASA III: A patient with severe systemic disease

ASA TV: A patient with severe systemic disease that is a
constant threat to life

Patients on medication that causes increase in alpha amyl-
ase including aspirin, diuretics, oral contraceptives, corticos-
teroids, indomethacin, ethyl alcohol.

Patients on adrenergic agonist and antagonists, for exam-
ple, anti-hypertensive, anti-asthmatics.

Chronic alcoholics

Habitual smokers

Patients with psychiatric disease

Patients who have had the prescribed treatment done
previously

Sample size calculation

To estimate the sample size of participants to be included in
the randomized control trial, comparing the effects of audio-
visual (multimedia) and written form of delivery of informa-
tion on reduction of DA among adult patients planned for
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Table I. World Health Organization trial registration data set for study protocol.

Description

Information

Primary registry and trial identifying
number

Date of registration in primary registry
Secondary identifying numbers

Source(s) of monetary or material support

Primary sponsor

Secondary sponsor(s)
Contact for public queries

Contact for scientific queries

Public title
Scientific title

Countries of recruitment

Health condition(s) or problem(s) studied
Intervention(s)

Key inclusion and exclusion criteria

Study type

Date of first enrolment
Target sample size
Recruitment status
Primary outcome(s)

Key secondary outcome(s)

Registration no: PACTR202 108664752830

24t August 2021

N/A

Consortium for Advanced Research Training in Africa, CARTA office, 10787,

Nairobi, Kenya

Consortium for Advanced Research Training in Africa, CARTA office, 10787,

Nairobi, Kenya

N/A
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The effect of pre-treatment information communication on DA

A study protocol for a single-centre randomized trial to investigate the effect of pre-

treatment communication methods on DA among adult dental patients.

Nigeria

Oral health, anxiety, mental/behavioural disorder

Information communication; written and audiovisual

Inclusion criteria

Individuals aged 18 and above

Individuals who have had a record of dental pain

Patients for routine scaling and polishing

Patients planned for endodontic treatment

Exclusion criteria

Patients on medication that causes increase in alpha amylase including aspirin,

diuretics, oral contraceptives, corticosteroids, indomethacin, ethyl alcohol.

Patients on adrenergic agonist and antagonists, for example, anti-hypertensive, anti-

asthmatics. Chronic alcoholics, habitual smokers

Patients with psychiatric disease

Patients who have had the prescribed treatment done previously

Interventional

Allocation: randomized

Intervention model: parallel assignment

Masking: single blind (caregiver (doctor))

Primary purpose: prevention

22nd September 2022

192 participants

Data collection stage

This shall be an increase or reduction in DA.

I. The effect of invasiveness of the procedure on DA.

2. The effectiveness of salivary alpha amylase biomarker as an objective assessment
of DA.

DA: dental anxiety; N/A: Not Applicable.

dental treatment. A sample size formula for comparative
study with quantitative outcome was used. The means and
standard deviations from a previous study*® were used at
power of 90, and two-sided significance level of 0.05. This
yielded 192 participants to possibly give a difference between

the two main study groups.

The calculation

(Za +ZB)2 (012 + 0'22)

(H1 - W )2
Where:
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N=sample size

Za=Z value for a level at 5%=1.96

ZB =7 value for f level at 90%=1.28

Using the referenced article on effect of audiovisual infor-
mation on anxiety*®

o, =standard deviation for control=2.01

6, =standard deviation for test=1.78

u,—, =Difference in mean for pre-treatment information

, =mean for multimedia information (audiovisual)=0.7

1, =mean for control=1.64

By substitution:

(1.96+ 1.28)° (2.01* +1.78”)
(1.64- 0.7’

N=85.9

With adjusted sample size for 10% non-response
(N=n/1-r)

N=85.9/1-0.1=95.5 = 96 participants in each group.

Study protocol
Study design: Figure | is the study flow diagram

Enrolment: Adult dental care seekers/patients that present
to the dental centre and have been booked to have scaling
and polishing shall constitute group A and those booked
for RCT within the study period, shall be recruited into
group B to participate. The target participants shall be
those being exposed or booked for the aforementioned
procedures for the first time and should not have been
exposed to attending doctors before the treatment.

The participants will be enrolled from the two clinics
involved in the treatments mentioned above. The enrolment
of participants shall be till the minimum calculated sample
size is achieved. Study time will be for at least 5 months to
accommodate and achieve this.

Consent: The primary investigator will obtain written
informed consent from the participants after verifying
their eligibility (consent form available as Supplemental
Appendix I).

Pre-intervention

After written informed consent is taken by the primary inves-
tigator, baseline assessment will be done while the partici-
pants are seated on the dental chair. Participants included in
the study shall have all the data on socio-economic variable
such as age, gender, educational level, marital status and
occupation collected with the data collection form/question-
naire. Thereafter, the patient will be required to rinse the
mouth with water before taking the pre-intervention saliva
sample. Saliva shall be collected for pre-treatment analysis

of salivary alpha-amylase level at chair side, and the partici-
pants will also fill out the questionnaire (IDAF-4C™)
(Supplemental Appendix II). Furthermore, the participants
will be required to fill the MDAS (Supplemental Appendix
III) and will be correlated with the IDAF-4C*. The blood
pressure of the participant shall also be taken at baseline.

Randomization

Each group will be sub-divided into two sub-groups (A1, A2,
B1, B2) based on the mode of pre-treatment information.

Intervention: The pre-treatment information (audiovisual)
(A1, Bl)

Control: Written information (A2, B2)

Group A will be those for non-anxiety provoking/less
complex procedure such as routine scaling and polishing
which do not require anaesthesia and manipulation or perfo-
ration of the gingiva, while the group B will be participants
who are being planned for anxiety provoking procedures
which require anaesthesia such as endodontics/RCT, ranked
as intermediate/complex with treatment complexity score of
2 and 3 respectively, on the indicator scale for sedation need.*®

Block randomization using 1:1 allocation will be per-
formed, to divide the main dental treatment group into sub-
groups (A1, A2, B1, B2) based on the mode of pre-treatment
information. The pre-treatment information test groups (Al,
B1) will be given audiovisual information on the procedure
they are about to undergo while the control group (A2, B2)
will be given a written information note. The allocation will be
concealed by using sealed, sequentially numbered, identical
envelopes that will contain group assignments. After the enve-
lope has been assigned to each participant (without replace-
ment into the box), it will be opened by the dental assistant and
the allocation will be unknown to the attending dentist.

Blinding: Postgraduate doctors who have been calibrated
but blinded to the type of information received by partici-
pant will carry out the treatment procedure.

Calibration of dentists

They shall be postgraduate resident dentists in the clinic.
Four dentists each in the two clinics shall be included as
treating dentists. Training and briefing on the research proto-
col will be done for the attending dentists in the study clinics.
The step-by-step requirements for the research and selection
criteria of the participants shall be discussed before the start
of the research.

Intervention

The participants in the intervention group will be shown a
self-developed video of the procedure, while the control
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[ Enrollment ]

To be Assessed for eligibility

(n=7)

To be Excluded (n=?)
Not meeting inclusion criteria

v

Declined to participate
Other reasons

Randomized (n=192)

A 4

\4

Subjective and Objective

To be Allocated to Group A (n= 96) [ Allocation ] To be Allocated to Group B (n= 96)
Group A1 Group A2 Group B1 Group B2
Audio-visual Written [ Intervention J Audio-visual Written
Information Information Information Information
(n=48) (n=48) (n-48) (48)

Assessment for Anxiety

Subjective and Objective

methods of assessment

y

methods of assessment

A\ 4

To be Analysed (n= 96) [
+ Excluded from analysis (n=?)

Analysis

Analysed (n=96)
] + Excluded from analysis (n= ?)

Figure |. Study flow diagram.

group will be given a written but similar information on the
procedure. This will be carried out by the calibrated
researcher assisted by a research assistant. The calibrated
research assistants will ensure adherence of participants to
the study protocol.

Post-intervention data collection

Ten minutes after the intervention, the participants shall have
saliva sample taken again.*” Also, the participants shall be
asked to fill the modified psychometric questionnaire
IDAF-4C*, while the Visual Analogue Scale (a 10cm line

drawn)® will be used to assess overall anxiety as perceived
by the participants (after intervention).

For each procedure, postgraduate doctors who have been
calibrated but blinded to the type of information received by
participant will carry out the procedure. The intra-operative
assessment will be done 20 min into each procedure (taking
the blood pressure). Overall anxiety as perceived by patient
will be done after the treatment is completed, and this will
complete the participation in the study.

Data collection form, set on software for data collection
will be used to obtain participants’ data, readings from the
tests and the questionnaire. ArcGIS Survey 123.version 3.16
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data software (University of Ibadan) will be employed. All
information collected will be transferred to a pass-worded
computer for analysis.

Protocol for saliva collection

To prevent the diurnal effect on saliva, saliva shall be col-
lected from the participants between 9am and 11am (data
collection period minimum of 3 h after waking up and after
eating). The participants will be asked to rinse their mouth
with water and spit out. A swab will be used to collect 0.5ml
of the saliva from the floor of the mouth or the tongue, till a
colour change (according to the manufacturer) indicates suf-
ficient amount of saliva is taken.

The swab will be placed in the Oral Fluid Collector (OFC)
(Soma Bioscience, Oxfordshire, UK).”*>! Three drops of
Saliva/buffer mix will be placed with the OFC dropper cap,
on the Lateral Flow Device (LFD) (Soma Bioscience,
Oxfordshire, UK) and the test is allowed to run (10 min).

The alpha amylase LFD is then scanned to give the quan-
titative result by reading with the LFD reader/Soma cube
reader (iPro Cube, Soma Bioscience, Oxfordshire, UK). The
reading shall be compared with the normal to check for
increase or decrease.

The protocol for saliva described above will be done at
chairside as a point of care collection for saliva analysis as
prescribed by the manufacturer of the point of care saliva
analysis kit.>'?

Protocol for development of pre-
treatment information

Audiovisual information

The audiovisual information shall be self-developed by the
researcher. It will comprise an audiovisual recording of the
procedures with a clear explanation/illustration. The video
will be pretested to check content validity, among other sub-
jects that are not part of the study, but similar in biodata. This
shall be loaded on an iPad for the participants to view while
waiting for the treatment on the dental chair. The video will
include all the stages involved in each procedure (anaesthe-
sia, rubber dam placement during RCT etc.). The video will
also be translated into the local language (Yoruba) and be
made available for participants who do not understand the
English language.

Written information document

Similar information on the procedures will be written by a
specialist in the field and pretested for clarity and content
validity among other subjects that are not part of the study,
but similar in biodata. This will also be translated into the
local (Yoruba) language. Validation of translation and back
translation of the document will be done among patients who
will not be participants in the main study.’ This document

shall be presented in hard copy form for the participants to
read while waiting for the treatment on the dental chair.
Participation in this research will entirely be voluntary
and of no harm to the participants. Any participants/patients
who wish not to participate or wish to decline the prescribed
treatment shall be free to decline to be part of the study.

Data management

Confidentiality of data

The data obtained from the questionnaire will be accessible to
the investigators only. All information shall be given code
numbers and no name will be recorded. All data will be trans-
ferred to a password protected personal computer. All pub-
lished articles arising from this research will have no
information that would reveal the identity of any participant.

Monitoring: The data collection, participant enrolment,
eligibility, consent, allocation to study groups and adher-
ence to trial intervention and completeness of data shall
be monitored and reviewed on a day-to-day basis.

Statistical analysis

All randomized participants in the study will be included in
the analysis. Each participant will be given a study code.
Participants will be identified with the phone number and
clinic file number. The code will be used to label the data
recording sheets, and the Alpha Amylase data. The study is
being taken at a single visit treatment with no follow up; it is
expected that there will not be any missing data.

Data will be exported into a computer and analysed using
SPSS IBM version 25 and the normalcy of the data will be
tested using Kolmogorov-Smirnov test.>*

Mean anxiety scores and corresponding 95% confidence
interval will be determined. This will be used to compare the
treatments and the two interventions. If quantitative data is
normally distributed, t-tests will be used for comparison,
while Mann-Whitney U-test will be used if skewed.?’
Association between categorical data will be tested using chi-
square test. Logistic regression will be used to test differences
in categorical variables (binary outcome) while linear regres-
sion will be used to test the difference in continuous variables.
The significance level will be set at 5% (p=<0.05). Pearson
correlation will be used to assess relationship between pre-
treatment information and anxiety.>® Also, correlation between
salivary alpha amylase and psychometric tools (IDAF-4C*,
MDAS and Visual Analogue Scale) shall be done.

Results: The study result will be presented at both local
and international conferences and will be submitted for
publication in high impact journals. All the members that
contribute to the conception, design and writing of the
trial results shall be adequately mentioned in the
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authorship according to the contribution. There will be no
engagement of professional writers in the writing of the
final manuscript of the trial.

Discussion

The primary outcome expected in the study is a reduction in
anxiety levels and better acceptance of procedure, while the
primary outcome will be measured physiologically (objec-
tively), using the levels of salivary alpha amylase. Anxiety
scores will be taken at baseline (prior to intervention with
information), after information and during treatment.
Furthermore, as the secondary outcome, the study is set to
assess the possible effect of complexity/invasiveness of den-
tal treatment on DA and to correlate between the objective
(salivary alpha amylase) method and subjective (psychomet-
ric) methods of DA assessment.

As an improvement over other studies on DA in Nigeria,
this study hopes to establish ways to reduce the fear of dental
treatment among the populace.

Strengths and limitations of the study

e This study will be conducted as a randomized con-
trolled trial involving the use of methods of pre-treat-
ment information on dental procedures to reduce DA.

e The study involves blinding the operators/clinicians
to the methods of information used to communicate to
the participant; this will reduce bias in the perfor-
mance of the clinician.

e The findings of the study will provide evidence for
the adoption of a suitable form of pre-treatment infor-
mation communication to reduce anxiety towards
dental treatment.

e The secondary outcome of this study will also give
insight into a better form of assessment of DA between
the objective method, using a salivary biomarker and
the subjective method, using the questionnaire.

e The study’s single centre is a possible limitation of the
study design.

e The study is not considering the learning style of the
participants and this may be a limitation.

e Though the type of food taken before participation is
not considered, the time to the last food taken will be
considered for participation.

Conclusion

The study is expected to add to the knowledge of what is
presently known about DA. It will also give an insight into
the non-pharmacological management of DA among adults.
Furthermore, it is expected to be a step towards change in
policy regarding DA assessment and management in Nigeria
as a whole.

Author contributions

Concept, design and protocol writing by SOG, GAO and OOD,
GAO and OOD were major contributors in writing of the manu-
script. All authors read and approved the final manuscript.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support
for the research, authorship, and/or publication of this article: This
study is being sponsored under a PhD fellowship grant to the first
author (SOG), by the Consortium for Advanced Research Training
in Africa (CARTA). carta@aphrc.org. The study is funded by the
CARTA. CARTA is jointly led by the African Population and
Health Research Centre and the University of the Witwatersrand
and funded by the Carnegie Corporation of New York (grant no:
G-19-57145), Sida (grant no: 54100113), Uppsala Monitoring
Centreandthe DELTAS Africalnitiative (grantno: 107768/Z/15/Z).
The DELTAS Africa Initiative is an independent funding scheme
of the African Academy of Sciences’s Alliance for Accelerating
Excellence in Science in Africa and supported by the New
Partnership for Africa’s Development Planning and Coordinating
Agency with funding from the Welcome Trust (United Kingdom)
and the UK government. The study design, however, had external
peer review by the funder during conception.

Ethics approval and consent to participate

Ethical Approval received from the University of Ibadan/
University College Hospital Ibadan, Institution Review Board:
NHREC/05/01/2008a. Written informed consent to participate and
publish will be sought from the participants before inclusion in the
study. Any changes to protocol modification shall be communi-
cated to the ethics board and the trial registry.

Written informed consent for study and
publication

Written informed consent taken for study shall include consent for
presentation of result at national and international conferences and
submission in high impact journals for publication.

ORCID iD

Shakeerah Olaide Gbadebo
753X

https://orcid.org/0000-0002-2109-

Awvailability of data and material

The datasets to be generated during and/or analysed during the pro-
posed study will not be publicly available due to need to take per-
mission from the funders. However, the data will be made available
from the corresponding author on reasonable request with the per-
mission of funder.

Supplemental material

Supplemental material for this article is available online.


mailto:carta@aphrc.org
https://orcid.org/0000-0002-2109-753X
https://orcid.org/0000-0002-2109-753X

Gbadebo et al.

References

1.

2.

10.

12.

13.

14.

15.

16.

17.

18.

19.

Armfield J. How do we measure dental fear and what are we
measuring anyway? Oral Health Prev Dent 2010; 8: 107-115.
Oliveira MA, Bendo CB, Paiva SM, et al. Determining cut-
off points for the dental fear survey. Scientific World J 2015;
2015: 1-7.

Armfield JM and Heaton LJ. Management of fear and anxiety
in the dental clinic a review. Aust Dent J 2013; 58: 390-407.
Armfield JM, Spencer AJ and Stewart JF. Dental fear in
Australia: who’s afraid of the dentist? Aust Dent J 2006; 51:
78-85.

Carter AE, Carter G and George R. Pathways of fear and anxi-
ety in endodontic patients. Int Endod J 2015; 48(6): 528-532.
Liddell A and Locker D. Changes in levels of dental anxiety
as a function of dental experience. Behav Modif 2000; 24(1):
57-68.

Rachman S. Neo-conditioning and the classical theory of fear
acquisition. Clin Psychol Rev 1991; 11: 155-173.

Berberoglu B, Ko¢ N, Boyacioglu H, et al. Assessment of den-
tal anxiety levels among dental emergency patients during the
COVID-19 pandemic through the Modified Dental Anxiety
Scale. Dent Med Probl 2021; 58(4): 425-432.

Daltaban O and Aytekin Z. Fear and anxiety of COVID-19 in
dental patients during the COVID-19 pandemic: a cross-sec-
tional survey in Turkey. Dent Med Probl 2022; 59(3): 343-350.
Vermaire JHC, van Houtem MHH, Ross JN, et al. The burden
of disease of dental anxiety: generic and disease-specific qual-
ity of life in patients with and without extreme levels of dental
anxiety. Eur J Oral Sci 2016; 124(5): 454-458.

. Facco E and Zanette G. The odyssey of dental anxiety: from

prehistory to the present. A narrative review. Front Psychol
2017; 8: 1155.

Udoye CI, Oginni AO and Oginni FO. Dental anxiety
among patients undergoing various dental treatments in a
Nigerian Teaching Hospital. J Contemp Dent Pract 2005,
6(2): 91-98.

Braimoh OB and Omotola OE. Prevalence and determinants of
dental anxiety among adult population in Benin City, Nigeria.
Eur J Gen Dent 2016; 5(3): 99-103.

Ajayi DM and Arigbede AO. Barriers to oral health care uti-
lization in Ibadan, South West Nigeria. Afi Health Sci 2012,
12(4): 507-513.

Olawole WO, Kanmodi KK, Akinshipo A, et al. Anxiety in a
dental and maxillofacial consulting room: does previous expe-
rience matter? Global Psychiatry 2019; 2(2): 165-170.
Kudzah MT. KUDZAH thesis on dental anxiety Makurdi 2019.
A thesis submitted to the Post Graduate School, Benue State
University Makurdi, in Partial Fulfilment of the Requirements
for the Degree of Doctor of Philosophy in Clinical Psychology.
https://core.ac.uk/download/pdf/322634427

Watkins CA, Logan HL and Kirchner HL. Anticipated and
experienced pain associated with endodontic therapy. J Am
Dent Assoc 2002; 133(1): 45-54.

Dou L, Vanschaayk MM, Zhang Y, et al. The prevalence of
dental anxiety and its association with pain and other variables
among adult patients with irreversible pulpitis. BMC Oral
Health 2018; 18(101): 106-112.

Malamed S. Anxiety and fear in the endodontic patients. In:
Ingle JI, Bakland LK and Baumgartner JC (eds) Ingle’s endo-
dontics, 6th ed. BC Decker Inc. 2008, pp.737-748.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Van Wijk AJ and Hoogstraten J. Reducing fear of pain associ-
ated with endodontic therapy. Int Endod J 2006; 39(5): 384—
388.

Murillo-Benitez M, Martin-Gonzalez J, Jiménez-Sanchez M,
et al. Association between dental anxiety and intraoperative
pain during root canal treatment: cross-sectional study. /nt
Endod J 2020; 53(4): 447-454. DOI: 10.1111/iej.13245.
Khan S, Hamedy R, Lei Y, et al. Anxiety related to nonsur-
gical root canal treatment: a systematic review. JOE 2016;
42(12): 1726-1736.

Arigbede AO, Ajayi DM and Adeyemi BF. Dental anxiety:
investigative and management techniques often employed
in a cross section of Nigerian Specialist Dental Clinics. Port
Harcourt Med J 2009; 3(3): 272-277.

Corah NL. Development of a dental anxiety scale. J Dent Res
1969; 48(4): 596.

Newton JT and Buck DJ. Anxiety and pain measures in den-
tistry: a guide to their quality and application. J Am Dent Assoc
2000; 131: 1449-1457.

Koleoso O and Akhigbe K. Prevalence of dental anxiety and
the psychometric properties of modified dental anxiety scale
in Nigeria. World J Dent 2014; 5: 53-59.

Stouthard MEA, Mellenbergh GJ and Hoogstraten J.
Assessment of dental anxiety: a facet approach. Anxiety Stress
Coping 1993; 6: 89-105.

Schuurs AH and Hoogstraten J. Appraisal of dental anxiety
and fear questionnaires: a review. Comm Dent Oral Epidemiol
1993; 21(6): 329-339.

Armfield JM. Development and psychometric evaluation of
the Index of Dental Anxiety and Fear (IDAF-4C+). Psychol
Assess 2010; 22(2): 279-287.

Ibrahim H, Lyons KM, Armfield JM, et al. Performance of
the Index of Dental Anxiety and Fear in a population-based
sample of adults. Aust Dent J 2017; 62: 478—484.

Armfield JM. Australian population norms for the Index of
Dental Anxiety and Fear (IDAF-4C). Aust Dent J 2011; 56:
16-22.

Le SH, Tonami K, Umemori S, et al. The potential of heart
rate variability for exploring dental anxiety in mandibular
third molar surgery. Int J Oral and Max Surg 2018; 47(6):
809-815.

Caprara HJ, Eleazer PD, Barfield RD, et al. Objective meas-
urement of patient’s dental anxiety by galvanic skin reaction.
J Endod 2003; 29(8): 493-496.

Jafari A, Pouramir M, Shirzad A, et al. Evaluation of sali-
vary alpha amylase as a biomarker for dental anxiety. Iran J
Psychiatry Behav Sci. 2018; 12(1): €9350.

Lee KC and Bassiur JP. Salivary alpha amylase, dental anxi-
ety, and extraction pain: a pilot study. Anesth Prog 2017;
64(1): 22-28.

Kanegane K, Penha SS, Munhoz CD, et al. Dental anxiety and
salivary cortisol levels before urgent dental care. J Oral Sci
2009: 51(4): 515-520.

Ohura K, Nozaki T, Shinihara M, et al. Utility of salivary bio-
marker for stress induced by dental treatment. Jpn Dent Sci
Rev 2012; 48(1): 14-17.

Chaturvedi Y, Chaturvedy S, Marwah N, et al. Salivary corti-
sol and alpha-amylase-biomarkers of stress in children under-
going extraction: an in vivo study. /nt J Clin Pediatr Dent
2018; 11(3): 214-218.


https://core.ac.uk/download/pdf/322634427

SAGE Open Medicine

39.

40.

41.

42.

43.

44,

45.

46.

47.

Yamaguchi M, Kanemori T, Kanemaru M, et al. Performance
evaluation of salivary amylase activity monitor. Biosens
Bioelectron 2004; 20(3): 491-497.

Shetty V, Zigler C, Robles TF, et al. Developmental vali-
dation of a point-of-care, salivary amylase biosensor.
Psychoneuroendocrinology 2011; 36: 193—199.

Pathiyil V and Udayasankar R. Salivary diagnostics. Saliva
and salivary diagnostics [Internet]. Available at: http://dx.doi.
org/10.5772/intechopen.84722 (accessed 23 October 2019).
Lasisi TJ and Lawal FB. Views and preferences of patients
attending a tertiary hospital in Nigeria on use of saliva for clin-
ical or laboratory tests. AfirJ Med Med Sci 2017; 47(3): 1-6.
Khan RS, Khurshid Z and Asiri FYI. Advancing point-of-care
(PoC) testing using Human saliva as liquid biopsy. Diagnostics
(Basel) 2017; 7(3): 39-51.

Daokar S, Pophli S, Pawar K, et al. Effect of audio and audio-
visual aids on anxiety level of patients during first appoint-
ment of root canal treatment: an in vivo study. Int J Sci Study
2018; 6(404): 121-26.

Yamalik N. Dentist-patient relationship and quality care 3.
Communication. /nt dent J 2005; 55(4): 254-256.

Craveiro MA and Caldeira CL. Influence of an audiovisual
resource on the preoperative anxiety of adult endodontic
patients: a randomized controlled clinical trial. J Endod 2020;
46(7): 909-914.

Chan A-W, Tetzlaff JM, Getzsche PC, et al. SPIRIT 2013
explanation and elaboration: guidance for protocols of clinical
trials. BMJ 2013; 346: ¢7586.

48.

49.

50.

51.

52.

53.

54.

55.

Coulthard P. The indicator of sedation need (IOSN). Dent
Update 2013; 40: 466-471.

Rohleder N and Nater UM. Determinants of salivary o-
amylase in humans and methodological considerations.
Psychoneuroendocrinology 2009; 34(4): 469-485.

Wewers ME and Lowe NK. A critical review of visual ana-
logue scales in the measurement of clinical phenomena. Res
Nurs Health 1990; 13(4): 227-236.

The SOMA sAA / IgA Test with the Soma Cube Reader.
SOMA Cube Reader Test Instructions and Information @
somabioscience.com http://www.somabioscience.com
Dunbar J, Hazell G and Jehanli A. Investigating a dual sIgA
and alpha-amylase Point of Care test in the sporting envi-
ronment. In: 12th International society of exercise immu-
nology symposium. Conference paper. Vienna, Austria.
Wallingford, UK: IPRO Interactive. ISEI-2015-Joe D-IgA
SAA.

Tsang S, Royse CF and Terkawi AS. Guidelines for develop-
ing, translating, and validating a questionnaire in periopera-
tive and pain medicine. Saudi J Anaesth 2017; 11(Suppl 1):
S80-S89.

Kim HY. Statistical notes for clinical researchers: assessing
normal distribution (1). Restor Dent Endod 2012; 37(4): 245—
248.

Campbell MJ. Study design and choosing a statistical test.
Statistics at square one. TDV Swinscow Revised by Campbell
M]J, University of Southampton. Chapter 13, 9th edn, BMJ
Publishing Group, 1997, pp. 93-97.


http://dx.doi.org/10.5772/intechopen.84722
http://dx.doi.org/10.5772/intechopen.84722
http://www.somabioscience.com

