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Abstract

Background
The era of modern information technology enables multiple methods and modes of collecting self-reported oral health information.
The scope of the use of these various modalities has not been well classi�ed or summarized, therefore it is necessary to study the
degree to which various technologies were used to collect oral health outcomes and related data. This paper reports on a scoping
review of the range of data collection methods in quantitative research to measure self-reported oral health status. All methods of data
collection were assessed; papers whose methodologies employed newer technologies were identi�ed.

Method
The review was guided by the Preferred Reporting Items for Systematic Reviews and Meta-Analyses Extension for Scoping Reviews
(PRISMA-ScR) with the search on four online bibliographic databases. We analyzed peer-reviewed articles and reviews published
between 2011 and September 2021 to determine data collection methods. Eligible publications were required to use quantitative
methods that have a principal objective of measuring self-assessed oral health status, and/or oral health-related quality of life.

Result
We examined the past decade-long trends and found that there has been an increased interest in assessing self-reported oral health
and oral health related quality of life data, a dominance of impact measures used, and the application of technologies to the methods.
We found that 50 percent of all papers focused mainly on an impact measure. Technologies used included: computer-generated
sample populations through polling techniques and crowd-sourcing software; together with tablets and computers to assist in data
collection.

Conclusion
The study provides an overview of methods and modes to collect self-reported oral health data, especially with emerging technologies.
Contemporary web-based approaches offer enhanced opportunities for survey research to boost recruitment, participation of study
subjects with wide and diverse backgrounds from almost unlimited geographic areas, and efforts to improve quality by assuring
increased response rates and reducing bias, especially in longitudinal studies. Several studies with strong standard methods of
conducting oral health studies that have been successfully collecting these data for years were often not likely to adopt newer
technologies because computer access is not available to their populations.

1. Background
RG Watt et al[1] state that “a fundamentally different approach is now needed” to address the oral health of populations worldwide.
For this to occur, it will be necessary to understand the perceptions of these populations, so that clinically determining approaches and
remedies can be considered, while accounting for their clinical needs. Surveys of self-reported oral health can be used to bridge clinical
needs and effective demand for oral health. After conducting several studies assessing oral health status in children ages 8-17 and
their parents [2, 3], we became interested in the various methodologies employed in collecting self-reported oral health data, and
whether we could identify new technologies used in survey research. Since this topic is broad, we decided to conduct a scoping review
to understand what methods were being employed, and the extent to which new technologies were being incorporated in the research
methodologies.

A scoping review provides a broad perspective of main research concepts and evidence of professional practices inclusive of many
different study designs [4–6]. Compared to the systematic review, scoping review is a relatively new approach with the focus to
identify knowledge gaps, possible areas for innovation, and to investigate research conduct [4, 7]. In assessing these scoping reviews’
limitations, we needed to better understand the range of methodologies used to collect subject-reported oral health status data and
newer technologies devised to survey population-based samples. In the past decade, nine oral health and dental-related scoping review
have been published. The focus of these reviews were: speci�c populations [8, 9], speci�c illnesses or conditions [10–14],
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disparities[15, 16], and treatment [17]. Although a few studied oral health perceptions, notably in relation to mediating and moderating
factors in the social environment. None of these scoping reviews examined the use of oral health related quality of life (OHRQoL) and
oral health status (OHS), and the methods employed in this literature.

The objective of this paper is to perform a scoping review that answers the following research question: “  What data collection
measures, methods, approaches, and/or modes have been used in conducting subject-reported surveys to measure oral health
status?”

2. Methods
This work was implemented following the framework of scoping reviews [4, 5, 18] and presented according to the recommendations of
the Preferred Reporting of Items for Systematic Reviews and Meta-Analyses Extension for Scoping Reviews (PRISMA-ScR), as listed in
Appendix A. [19].

2.1. Search Strategy and Data Sources
The research team with a health science librarian developed the search strategy to identify articles dealing with oral health subject-
reported surveys. Survey search terms consist of three broad categories, including survey modes, subject-reported outcomes, and oral
health and disease (See Appendix B for the full list of search strings). The search consisted of peer-reviewed, journal articles,
conference proceedings and review papers with at least one keyword from each of three aspects. Four online databases: Ovid Medline,
Embase, Web of Science, and Cochrane Reviews and Trials were used. In addition, we searched manually with similar keywords for the
gray literature achieved on MedRxiv. The search focused on peer-reviewed and achieved papers written in English and published
between 2011 to September 2021. We focused on the publications in the last decade to investigate the extent to which different
modalities are being used and the trends that are occurring in this period. Final search was completed on September 29, 2021. Using
Mendeley, all references were imported for review and appraisal. The duplicates have been identi�ed in Mendeley and manually
veri�ed. After removing the duplicates, we tabulated data in Microsoft Excel for recording screening results and data charting.

2.2. Study Inclusion Criteria
Studies that did not answer the research question were excluded using a screening tool (Appendix C). First, a review of the title-and-
abstract screening selected studies that conducted quantitative surveys to assess subject-reported OHS as their primary objective.
Only surveys with more than three items that related to OHS were considered. Literature reviews focus groups and other qualitative
studies were excluded, as were papers whose objectives were to validate measures or predict speci�c oral disease entities such as
caries or gingival bleeding rather than over OHS. Studies primarily focusing on general health status or other systemic diseases
instead of OHS were eliminated. Case-control studies that tested an active agent (e.g., therapy, experiment, and medicine) were
excluded because the main research purpose was comparison treatment rather than an assessment of subject-reported OHS. Also,
works using secondary analysis and/or validating well-known legacy measures of oral health were rejected since the intent is not to
assess the OHS of a population under study.

The research team performed the secondary screening through a full-text review using the same set of inclusion criteria
aforementioned and further excluded papers missing full-text, not in English, and without information about data collection methods.

2.3. Selection Strategies
Figure 1 outlines the review process utilizing the PRISMA-ScR framework. The title-and-abstract screening was completed by a
researcher (D.X.) against the inclusion criteria using a screening tool (Appendix C). To check for reliability and consistency, one of the
researchers (L.Z.) randomly screened 10% of articles independently and compared the inclusion decisions. Given the result of title-and-
abstract screening, two researchers (L.Z. and Y.H.) veri�ed the eligibility of the remaining articles independently through full-text review.
Inclusion discrepancies were resolved by an additional researcher (D.X.).

2.4. Data Extraction
The data charting form consisted of quantitative and qualitative variables related to the issues raised by the research question and
ancillary issues. Data were tabulated in the spreadsheet including the following variables: year of data collection, sample size,
response rate, survey population, country of origin, survey outcome of interest, recruit method, data collection procedures, assistive
devices and data sources, and study design. The form has been pre-tested by two project staff (C.M., M.M.) before being utilized
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(Appendix D). Two researchers (Y.H. and L.Z.) extracted data using the form. Two project staff (C.M., M.M.) collaborated to review the
charted study characteristics and the discrepancies have been addressed through discussion.

2.5. Data Synthesis and Analysis
The scoping review synthesizes the research �ndings based on dimensions and attributes of major oral health survey data collection
methods using descriptive and content analyses. It provided an overview of various related data collection methods in the recent
literature and the trends in using these new technologies. Through the literature review, we found four major types of data collection
methods: in-person, Internet-based, telephone-based, and mail-in based methods.

3. Results

3.1. Screening and Study Selection
After removing duplicates, the initial search revealed 2,981 articles from four online databases for title-and-abstract screening, 2,503 of
which were excluded after being examined against the inclusion criteria. The interrater reliability of screening was measured by Kappa
agreement as 0.94 (95% con�dence interval [0.89, 0.99]) for title-and-abstract screening, which implies almost perfect agreement [20].
After full-text reviewing and excluding 269 articles, we summarized and categorized the remaining 239 studies based on the pre-tested
data charting form. In addition, we identi�ed 12 studies that used technology to collect data.

3.2. General Characteristics of Included Studies
Table 1 presents a total of 239 articles published from 2011 to September 2021 have been charted and their characteristics have been
summarized in Table 1. Relevant research has been published stably increase in the past 10 years, except during 2020 and 2021.
Historically, 88.6% and 55.2% of the studies utilized in-person survey methods and direct recruitment. Half of the works (55.2%) were
published in dental journals, with around 40% of the relevant articles from Asia/ Paci�c region (APAC), 25% from Europe (EMEA), and
23.4% from Latin America (LATAM). The majority of studies (68.2%) focused on the healthy population, and the rest of them were
sampled from a population with medical (19.7%) or dental problems (12.1%). 193 (80.8%) studies investigated the self-reported
outcomes only and additional 27 studies recorded both self- and proxy-reported information. Supplemental data types have been used
in addition to the survey, including clinical examination, medical records, and public data sources. More than half (61%) of the studies
are implemented together with a clinical examination. The data charting details are listed in Appendix D.
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Table 1
Characteristics of Studies Analyzed

  Number of Studies (n) Percentage (%)

Type of Study    

Peer-reviewed articles 238 99.6%

Achieved Papers 1 0.4%

Conference Proceedings 0 0.0%

Publication Year    

2011 - 2012 32 13.4%

2013 - 2014 42 17.6%

2015 - 2016 39 16.3%

2017 - 2018 52 21.8%

2019 - 2020 50 20.9%

2021 (Up to September) 24 10.0%

Journal Type    

Dental Journal 132 55.2%

Non-Dental Journal 107 44.8%

Region    

APAC: Asia/Paci�c (including the Middle East) 94 39.3%

EMEA: Europe 59 24.7%

LATAM: Latin America 56 23.4%

NA: North America 20 8.4%

AFR: Africa 10 4.2%

Missing 0 0.0%

Data Collection Start Year    

Before-2005 3 1.3%

2006 – 2010 55 23.0%

2011 – 2015 62 25.9%

2016 – 2020 50 20.9%

Missing 69 28.9%

Survey Modes & Methods    

In-Person Inclusive 206 86.2%

Mail-in Inclusive 15 6.3%

Internet-based Inclusive 6 2.5%

Telephone Inclusive 3 1.3%

Mixed Modes 9 3.8%

State of Health    

Healthy 163 68.2%
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  Number of Studies (n) Percentage (%)

Medical Problem 47 19.7%

Dental Problem 29 12.1%

Missing 0 0.0%

Recruitment Method    

Direct 132 55.2%

Random sampling 57 23.8%

Database 17 7.1%

Hardcopy 5 2.1%

Web-based 1 0.4%

Other 8 3.3%

Mixed 19 7.9%

Report Respondents    

Self-reported Only 193 80.8%

Proxy Only 19 7.9%

Both 27 11.3%

Use of Supplemental Data Type    

Clinical Exam / Dental Exam only 129 54.0%

Medical / Dental Records only 9 3.8%

Public database/ National surveys only 3 1.3%

Mixed exams and records 12 5.0%

Mix exams and public database 2 0.8%

Other exams 8 3.3%

None 76 31.8%

3.3. Dimensions and Attributes of Data Collection Methods
There are four main data collection methods, including in-person (N = 206, 86.2%), mail-in (N = 15, 6.3%), Internet-based (N = 6, 2.5%),
and telephone-based methods (N = 3, 1.3%). We ignored the additional 9 studies that used more than one of the four methods, as they
all shared similar characteristics with studies using the four main methods. The dimensions and attributes of the data collection
methods have been summarized in Table 2. In addition to the categories identi�ed in these research papers, we also list several
approaches that are common recruitment methods that have been used in both practices and industry. While not mentioned in the
publications, these methods may provide some insights for future applications.

The majority of the studies using in-person surveys have a high response rate, which averaged 90.6%. Among studies using in-person
survey modes, more than half (55.8%) of the studies employed face-to-face interviews, and 35.4% used the paper-and-pencil approach.
Participants for 58.7% of the studies are recruited through direct recruitment from clinics [21], hospitals [22], and community care
centers [23]. To increase the prediction accuracy, now that many records are electronic, visual components (e.g., X-ray [24], visual
examinations [25]) and medical records [22, 26, 27], have been incorporated with such survey mode. Meanwhile, different qualitative
assessments (e.g., Malocclusion Assessment [21] and Masticatory Performance Test [23, 28]) can be found in patient progress notes.
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The mail-in survey strategy used by 15 studies is more cost-effective than the in-person one through two main sources, via post (80%)
and by carriers (20%). It shared a relatively high response rate (72%) on average, especially when children or other respondents bring
surveys back home to complete. Similar to in-person surveys, mail-in surveys can incorporate additional resources, such as
photographs in the explanation sheet [29], and medical records [30].

Only six studies were identi�ed as using Internet-based technology in their methods, mainly through computer-assisted web interviews
(4 studies), and email (2 studies). Three applied direct recruitment and another three recruited participants through websites and
databases. The averaged response rate is as low as 36.7% for this strategy and the study size is normally small with median as 259
participants.

The other three studies used telephone survey methods covering much larger populations compared to other strategies. Two of these
studies recruited participants through an existing database, and all were administered as interviews. We did not �nd the commonly
used computer-assisted telephone interviews (CATI)[31] and Voice Response System [32]. in the studies.
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Table 2
Dimensions of Various Data Collection Strategies

Survey
Strategies
(N, %)

Approaches1 Common
Recruit
Methods1

Duration
Length of
Data
Collection,

Median
(Min, Max)

Number of
Responders,

Median

Response
Rate
(Unadjusted),

Median

Special
Devices/Tools

In-Person

(N = 206,
86.2%)

- Face-to-face interview
(55.8%)

- Paper and Pencil (35.4%)

- Mixed (6.4%)

- Computer-Assisted
Personal Interview (CAPI)
and Electronic Survey (1.9%)

- Uncertain (0.5%)

- Video Survey (0.0%)

- Direct
recruitment
(58.7%)

- Random
sampling
(25.3%)

- Database
(6.4%)

- Mixed (5.9%)

- Other (2.0%)

- Hard-copy
advertisement
(1.9%)

- Web-based
(0.0%)

1 (0, 12) in
years

321 90.6% - Medical records

- Clinical exam

- Salivary sampling

- Oral
diadochokinesis

- Clinical
examination

and ball-ended
probes

- Clinical exam with
mirrors

- X-ray

- Malocclusion
assessment

- Visual
examination

- Radiographic
examinations

- Masticatory
performance test,

color changing
chewing gum

- National survey

Mail-in

(N = 15,
6.3%)

- Via Post (80.0%)

- By Carrier (e.g., sent home
with the child) (20.0%)

- By Drop-off (Leave at door)
(0%)

- Uncertain (0%)

- Direct
recruitment
(20.0%)

- Random
sampling
(33.3%)

- Mixed
(20.0%)

- Other
(13.3%)

- Database
(6.7%)

- Hard-copy
advertisement
(6.7%)

- Web-based
(0.0%)

0 (0, 1) in
years

879 72% - Clinical exam with
mirrors

- Photographs were
added in the form
of an
accompanying
explanation sheet.

- Dental
examination

- Medical record
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Survey
Strategies
(N, %)

Approaches1 Common
Recruit
Methods1

Duration
Length of
Data
Collection,

Median
(Min, Max)

Number of
Responders,

Median

Response
Rate
(Unadjusted),

Median

Special
Devices/Tools

Internet-
based

(N = 6,
2.5%)

- Computer-Assisted Web
Interview (CAWI) and Online
Survey (66.7%)

- Email (33,3%)

- Uncertain (0%)

- Direct
recruitment
(33.3%)

- Other
(33.3%)

- Database
(16.7%)

- Web-based
(16.7%)

- hard-copy
advertisement
(0.0%)

- Random
sampling
(0.0%)

0 (0, 1) in
years

259 36.7% None

Telephone

(N = 3,
1.3%)

- Interview (100%)

- Computer-Assisted
Telephone Interview (CATI)
(0%)

- Voice Response System
(0%)

- Uncertain (0%)

- Database
(66.7%)

- Direct
recruitment
(33.3%)

0.5 (0, 1) in
years

1500 55.5% None

1 Re-ordered by the percentage of studies in each category.

In addition to the data collection strategies, we further categorized the measures used in the 239 articles. Table 3 presents the
frequencies and percentages of the various OHRQoL measures and self- or proxy ratings of OHS. The three basic approaches were:
impact, functions, and self- or proxy-ratings of OHS. These were used as single measures or in combinations. The Oral Health Impact
Pro�le-14 (OHIP-14) was the most prevalent single measure with 69 of the papers and 29% overall, while the Geriatric Oral Health
Assessment Index (GOHAI), a functional measure, was second with 21 papers and 9% overall. It was �rst among the studies of the
elderly. The self- or proxy-rating of OHS had 18 single measure papers representing 8%. There was a total of 63 papers using more
than one type of measure. Either combining functional and impact measures (36 and 15%) or self-rating OHS and one or more of the
other measures (27 and 11%). The group of single impact measures was 50% of the overall and were also represented where two or
more measures were used. The single measure, GOHAI, based on function was only 9% of all measures but also played a role in
combination with other measures. Finally, the self-reported OHS as a single measure represents 8% of the total. Its role was mainly in
combination with other measures and represented another 15%.

Currently, the use of many advanced technologies has emerged in the �eld of survey research to improve the quality and quantity of
data collection. After reviewing and charting all quali�ed 239 articles, twelve studies that employed technological approaches are
summarized in Table 4.
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Table 3
Number and Percent of OHRQoL and Self-Rating of Oral Health Status by Type, Group. and Combinations

Major Characteristic Description Measures Number of
Studies

Percent
by Group

Percent

Overall

Impact Measured Impacts caused by Functional
limitations, Physical, Psychological
and Social

Oral Health Impact Pro�le
14 (OHIP-14) [33]

69 58% 29%

    Oral Impacts on Daily
Performances (OIDP) [34]

20 17% 8%

    Early Childhood Oral Health
Impact Scale (ECOHIS) [35]

15 13% 6%

    Child Oral Impacts on Daily
Performance (C-OIDP) [36]

7 6% 3%

    Oral Health Impact Pro�le
(OHIP-49) [37]

3 3% 1%

    Child Oral Health Impact
Pro�le (COHIP) [38]

3 3% 1%

    Other Impact Measures 3 3% 1%

    Total 120 100% 50%

Functioning
Measures

Assesses Physical, Social and
Psychosocial Functions of the
Elderly

Geriatric Oral Health
Assessment Index (GOHAI)
[39]

21 91% 9%

Physical, Social, Role, Emotional,
and Oral Problems

Teen Oral Health-related
Quality of Life (TOQOL)
[40]

2 9% 1%

  Total 23 100% 10%

Perceived OHS and
Functioning

Measures perceived oral health
status score, functional limitations,
emotional and social well-being

Child Perceptions
Questionnaire 8-10 (CPQ8-
10) [41]

1 7% 0%

  Child Perceptions
Questionnaire 11-14
(CPQ11-14) [42]

11 73% 5%

  Multiple CPQ 3 20% 1%

  Total 15 100% 6%

Self-Rating of OHS
(only)

  Self-Rating of OHS (only) 18 100% 8%

    Total 18 100% 8%

Using more than
one measure

  More than one measure is
used (excluding Self Rated
Scales)

36 100% 15%

    Combination of Self Rated
scale and oral health
quality of life

27 100% 11%

  Total   239 100% 100%
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Table 4
Summary of the Studies that Use Technological Approaches (N = 12)

Study
(Author-
Year-
Country)

Study
Population
& Setting

Themes Recruitment
Method

Survey Mode and
Approach

Survey
Description

Sample
Size
(Response
Rate, %)

Broughton
et al-2012-
New
Zealand
[43]

Healthy
Māori
teenagers
(16-18) in
New
Zealand

self-reported oral
health

and use of oral
health services

self-reported oral
health

and use of oral
health services

self-reported oral
health

and use of oral
health services

self-reported oral
health and use of
oral health services

A convenient
sample of
Rangatahi as
undertaken in the
Rohe of Tainui.
Participants
completed a
computer-based
questionnaire
under their
supervision.

No reward was
mentioned.

In-Person / Group:
Electronic/Computer-
based Survey

OHIP-14. self-
reported

238 (NA)

Kotzer et al-
2012-
Canada [44]

Canadian
healthy pre-
seniors and
seniors

OHRQoL Facility-based as
well as random
sampling of pre-
seniors and
seniors: Random
digit dialing
telephone survey
for community
residents or face-
to-face interview
for LTC residents.
Reward: placed in
contention to win
one of two $250
prizes by means
of a lottery

Telephone interview OHIP-14
(English or
French), Oral
health
questions,
General health
questions,
medication
use. Self-
reported.

1461 (NA)

Nam et al-
2017-Korea
[45]

Healthy
university
students in
Korea (age
>= 20)

Quality of life
related to dental
health

Students in 3
majors at
Kangwon
University Dogye
Campus answered
a self-
administered
Google-based
survey on the
quality of life
related to dental
health

No rewards were
mentioned.

Internet-based online
survey

Quality of life,
dental health
status, dental
health
education

Self-
administered.

130 (NA)



Page 12/21

Study
(Author-
Year-
Country)

Study
Population
& Setting

Themes Recruitment
Method

Survey Mode and
Approach

Survey
Description

Sample
Size
(Response
Rate, %)

Hakeberg
and Wide-
2018-
Sweden
[46]

Swedish
Healthy
Adult
Residents
(age >19)

dental anxiety and
health-related
quality of life
(HRQL) among
adults.

A telemarketing
company (TNS
SIFO) selected
participants from
Swedish Personal
Address Registry
using a simple
random selection
procedure.
Participants were
invited to a
telephone
interview
containing 38
questions
pertaining to
dental utilization.
No rewards.

Telephone interview dental anxiety,
HRQL [Oral
Health Impact
Pro�le-5 (OHIP-
5) and
EuroQol-5D
(EQ-5D)] and
several
socioeconomic
variables. Self-
reported.

3500
(49.7%)

Hanisch et
al-2018-
Germany
[47]

German
patients
affected by
a rare
disease
(age >16)

Oral health-related
quality of life

(OHRQoL),
satisfaction with
dental care

An electronic
questionnaire was
sent digitally to all
125 German
member
associations of
the umbrella
organization of
self-help groups,
the Alliance of
Chronic Rare
Diseases. The
Snowball method
was used for
survey
distribution.
Rewards not
mentioned.

Internet-based online
survey

The
standardized
version of the
OHIP-14, free
text questions
addressing
participants'
satisfaction
with the dental
treatment and
the health care
system in
Germany. Self-
reported.

451 (NA)

Liu et al-
2018-US [2]

Patients
(age 8–17)
without
orthodontic
appliances,
and their
parents or
guardians,
re�ecting
the general
US
population

development of two
multi-item self-
report scales for use
in assessing the
oral health status of
children and
adolescents

Clinic-based
recruitment of
patients and their
parents/guardians
at dental clinics
located in LA
county. The oral
health items were
administered to
children and
parents by
computer using
Questionnaire
Development
System™ (QDS™).
Rewards not
mentioned.

In-person / Group:
CAPI -- Computer
Assisted Personal
Interviewing

Questions
related to oral
health for both
children and
proxy.

334 (NA)

Morgan et
al-2018-
Rwanda
[48]

Healthy
individuals
representing
population
of Rwanda

Assess the oral
disease burden and
inform oral health
promotion
strategies

Random sampling
using Path�nder
methodology. The
study was
promoted and
organized through
local community
leaders at the
district

No rewards.

Computer-Assisted
Personal Instrument
(CAPI) was
developed to
administer the study
instrument.

Oral health
practices and
behaviors,

oral health
related quality
of life.

Self-reported

2097 (NA)



Page 13/21

Study
(Author-
Year-
Country)

Study
Population
& Setting

Themes Recruitment
Method

Survey Mode and
Approach

Survey
Description

Sample
Size
(Response
Rate, %)

Mortimer-
Jones et al-
2018-
Australia
[49]

Australian
healthy
nursing
students
across all
year levels

Association
between anxiety
and
temporomandibular-
related symptoms in
nursing students,
and the effect on
quality of life.

Study info was
circulated by staff
members and
publicized during
lectures, also send
to all nursing
students in email
form. The
announcements
and emails
provided a link to
the online survey
(Survey Monkey)

No rewards.

Internet-based online
survey

OHIP-TMD,
PROMIS short
form. Self-
reported

281 (25%)

Echeverria
et al-2020-
Brazil [50]

Healthy
college
students in
Brazil

Verify the
prevalence and
factors associated
with regular use of
dental services in
university students

School-based
recruitment: the
study is part of a
census conducted
at UFPel that
sought
information on
health/behaviors
of university
students.

Standardized
questionnaires
using RedCap
software installed
on tablets were
answered in
classrooms or
other
environments
within the
university.

No rewards.

In-Person / Group:
Electronic/Computer-
based Survey

Rating of oral
health Excel.,
Very Good, &
Moderate, Poor

Self-reported.

1865
(69%)

Mohamad
Fuad et al –
2020 –
Malaysia
[51]

Older
persons in
Malaysia
(age >60)

OHRQoL among
older persons in
Malaysia and its
associations with
sociodemographic
and self-perception
towards general
health as well as
oral health.

Random
sampling: This
study was part of
the NHMS 2018:
Elderly Health.
Strati�ed cluster
sampling strategy
was used: primary
stratum
constitutes the
states and federal
LQ selections,
followed by the
secondary
stratum (urban
and rural areas).
Participants
completed a face-
to-face interview
using tablets.

No rewards
mentioned

face-to-face
interview using
tablets

GOHAI Malay
version and
oral health
scale (Very
healthy to Very
unhealthy)

Self-reported

3867
(97.2%)
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Study
(Author-
Year-
Country)

Study
Population
& Setting

Themes Recruitment
Method

Survey Mode and
Approach

Survey
Description

Sample
Size
(Response
Rate, %)

Liu-2021-
China [52]

Chinese
Healthy
Kids (3-6)

Oral Health
Perception

Online recruitment
with a recruitment
link or quick
response (QR)
code to be
distributed to
groups in their
WeChat. People
can also spread
the link to others.
No rewards.

Internet-based
survey platform

Oral health
status and
care behavior,
caregivers’
attitudes,
Proxy

4495 (NA)

Makizodila-
2021-
Netherlands
[53]

Motor
Neuron
Disease
(MND)
patients in
Netherland

Needs and barriers
of

Motor Neuron
Disease (MND)

and their caregivers
in performing oral
hygiene

Recruit from da
database: all
registered MND
patients in the
Netherlands.
Potential
participants who
were registered in
the Prospective
ALS study
Netherlands
Database were
informed via an
email newsletter
of the Dutch ALS
Centre. Patients
were asked to
forward the
newsletter email
to their caregivers.
When considering
participation, they
could click on a
link to receive
information about
the study. No
rewards.

Internet-based email GOHAI,

Self and
caregiver
reported

259
(36.7%)

4. Discussion
We asked the following question at the start of our research: “  What data collection methods, approaches, and/or modes and measures
have been used in conducting subject-reported surveys to measure oral health status?” To answer the question, we conducted a
scoping review of methodologies used in oral health and disease self-reported surveys of children, parents, and adults. The focus is on
different methods of capturing respondent perceptions such as paper and pencil, interviews online or in-person; mail-in surveys,
computer-assisted with research staff present, non-assisted media-based surveys using tablets, mobile phones, and websites; and
respondent feedback that includes self-pictures of the face and teeth. These technologies are not necessarily innovative, nor are they
used in research. They are however applications of technology that may lead to substantial changes in future research methodologies.
These approaches, moreover, will be especially important for oral health researchers’ ability to access patients and conduct instrument-
based surveys due to the health concerns emerging with the COVID-19 pandemic.

4.1. Overview of Data Collection Methods in Studies Included
We systematically identify different survey modes, methods, and assisting devices for collecting patient and subject self-reported
dental and oral health data. We summarize different data collection methods with respect to multiple dimensions and associated
attributes, such as the use of the assistant device in surveys, age group limitation, response rate, reliability rate, completion rate,
feasibility, sample selection bias, group and individual interview settings, and other dimensions. The scoping review also sets out the
facilitators and barriers to remote technology and Internet-based approaches. The paper concludes with future research applications
and identi�es new directions and approaches to improve quality and reduce biases in data collection.
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For this scoping review, the work of Gupta (2018) and Yang (2020) guided our approach [54, 55]. Gupta analyzed the use of mixed
methods in population oral health research, synthesizing the �ndings of quantitative and qualitative studies to examine oral health
outcomes. Yang’s review appraised the quality of children’s OHRQoL data to improve standards for patient-reported outcome
measures. We broadened these perspectives by including all age groups and all measures of oral health and speci�cally the diverse
methods and modes of collecting self-reported OHS and OHRQoL data. This view is important as we are in a changing world of
available remote and two-way technologies that may open doors to both researchers and the various populations that use or need oral
health care.

Locker points out that OHRQoL is commonly used as an outcome measure of oral health conditions [56]. Originally, they were used as
“socio-dental indicators or subjective oral health indicators and are now more usually referred to as measures of OHRQoL.” He
concludes that “the claim that oral disorders affect the quality of life has yet to be established”. Perhaps that is why we found that
many different measures address themselves as OHRQoL and that researchers felt they needed to use more than one measure to
assess the oral quality of life. A rationale for using the GOHAI and an impact measure (OIDP) is proposed by MT John et al. which
advocated for the integration of the GOHAI and the OIDP to produce a model that consists of oral function, orofacial pain, orofacial
appearance, and psychosocial impact to produce a short but “clinically meaningful” measure of OHRQoL [57].

In the scoping review, we found a high percentage of papers that used measures that were reported to be OHRQoL. Although OHIP-14
was the most utilized single measure, many papers used portions of this measure, while adding other items that may have measured
need, satisfaction, OHS, etc. This resulted in a dizzying number of approaches, which did not answer the criticism regarding whether
they are measuring OHRQoL. The measures using self-reported OHS were consistent in what they were measuring only varying in the
number of Likert Scales used, they varied from 3 to 10 responses. It seems that some combination of impact (e.g., OHIP), function
(e.g., GOHAI) and self-reported OHS might better re�ect the quality of life than any of these measures alone.

4.2. Technological Data Collection Methods to Measure Oral Health
Conditions
In the main, our review has identi�ed research that employs time-honored methods. The face-to-face interview and the pencil and
paper format are conventionally used in many studies along with a clinical dental exam. Countries, such as Brazil, have relied on these
techniques to develop national epidemiological oral health surveys that have been used for years [58–60]. These surveys are very well-
organized and are established throughout the country. We did not see the introduction of newer technologies into their time-honored
approach. Understandably, using their present model is effective, since hiring fewer people to gain e�ciency would not be popular.
Moreover, a large proportion of the population is poor and may not have access to web-based technologies or be facile with
computers. We need to consider the realities on the ground that different oral health researchers face in implementing studies. With
this in mind, two technological approaches to survey research methodology emerged from our review, notably in the areas of 1)
sample selection, and 2) mode of interaction with the subject.

With respect to sample selection, North American researchers are �nding different platforms to access subjects for their studies.
Canadian studies have used random digit dialing to recruit and conduct computer-assisted interviews [61]. In the United States,
researchers accessed existing polling populations or used Amazon’s MTurk platform of “workers,” who are paid small amounts for
each survey they respond to [62]. In each of these cases, the representativeness of the study population is a concern.

The second approach is the use of computers to collect self-reported data. The basic surveying technique is the Computer-Assisted
Personal Interviewing (CAPI) with interviewer directly entering the data into a database. There is also Computer-Assisted Telephone
Interviewing (CATI), a survey technique, where the interviewer follows a scripted interview guided by a questionnaire that appears on
the screen. A third Internet-based survey technique, the Computer-Assisted Web Interviewing (CAWI), requires no live interviewer.
Instead, the respondent follows a script made in a program for designing web interviews that may include images, audio and video
clips, and web-based information.

An innovative technological method worth noting is the use of OralCam to perform self-examination using a smartphone camera [63].
This paper was not included in our scoping search, because its primary objective is not related to subject-reported OHS. The study
applied research used in medicine to detect liver problems from face photos[64] as well as other diseases. The paper describes the use
of a smartphone camera to interact with a computer using diagnostic algorithms, such as the deep convolutional neural network-
based multitask learning approach. Based on over three thousand intraoral photos, the system has learned to analyze teeth and
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gingiva. The smartphone camera takes a picture using a mouth opener. The computer’s algorithms analyze the captured picture, along
with survey data, to diagnose several dental conditions including caries, chronic gingival in�ammation, and dental calculus. This use
of multitask learning technology, with the extensive availability of cell phones, may revolutionize oral health research and care.

As we move on in the �eld of self-reported data collection, in those settings where it makes sense to use computer-based technologies
to select samples and carry out interviews, we are likely to see more interaction between smartphones and algorithms that utilize
machine learning. However, in settings where Internet-based approaches are not practical, longstanding and effective conventional oral
health data collection techniques in research will continue.

4.3. Strengths and Limitations
This scoping review is limited to oral health survey-based studies in peer-reviewed dental and public health journals, which have
published at least ten or more papers on self-reported oral health over the last decade; we did not review the grey literature. Further,
many of the reviewed papers did not adequately describe the methods they used to collect data.

5. Conclusions
The study provides an overview of data collection methods and modes for self-reported oral health data, especially with newly
emerging remote and two-way technologies. Although the in-person strategy provides unique �exibility and is easier to administer,
these are more labor-intensive and normally take more time compared to other modes. Contemporary web-based approaches,
therefore, offer enhanced opportunities for survey research to boost recruitment, participation of study subjects with wide and diverse
backgrounds from almost unlimited geographic areas, and to improve quality of data collected by assuring increased response rates
and reducing bias, especially in longitudinal studies.
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PRISMA Framework with Additional Examples
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