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Validating evidence for the knowledge, 
management and involvement of 
dentists in a dental approach to 
sickle-cell disease

Abstract: This study validated the content of an instrument designed to 
assess the knowledge, involvement (attitudes) and management (practice) 
of dentists relative to sickle-cell disease (KAPD-SCD). The instrument 
consisted of five domains composed of a total of thirteen items: I. Dentist’s 
self-assessment relative to sickle-cell disease; II. Dentist’s knowledge of 
the repercussions of sickle-cell disease on the stomatognathic system; 
III. Dentist’s knowledge of the complications of sickle-cell disease in the 
stomatognathic system; IV. Dentist’s knowledge concerning the dental 
management of sickle-cell disease patients; and V. Dentist’s involvement 
in an approach to sickle-cell disease. Twelve experts assigned scores to 
each item of the instrument. The criteria were clarity, understanding 
and appropriateness, leaving open fields for comments. Descriptive 
and content analyses of the data were made. Each expert analyzed 39 
assessment units. The percentages considered for agreement were high 
(>80%), medium (70%-80%), or low (<70%), and each item was maintained 
or revised according to the percentage observed. There was high 
consensus in 74% of the assessment units (the corresponding items were 
maintained), medium consensus in 24% of them (the corresponding items 
were revised), and disagreement in 2% of them, namely as regards the 
“appropriateness” of item 5 (“Are there oral complications in sickle-cell 
disease?”), which was revised. The final version of the instrument had 
16 items for different applications such as in the clinical care program, 
teaching program, or research program, with different cut-off scores for 
each application. In conclusion, the level of agreement among experts 
showed evidence of the content validity of the instrument.
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Introduction

Sickle cell disease (SCD) is the most common inherited genetic 
hemoglobinopathy in Brazil and worldwide,1 with high morbidity and 
mortality,2 affecting twenty million people.2,3 SCD is a public health 
problem1 mainly for minority groups3 and occurs due to the presence of a 
hemoglobin S mutation instead of a hemoglobin A in the red blood cells.  
In Brazil, the incidence of SCD is 1:1,000 live births, and an estimated number 
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of sixty thousand people with SCD4 representing a 
global burden of disease from non-communicable 
chronic diseases (NCD).2 

The S mutation of hemoglobin alters the physiology 
and blood tissue rheology of red blood cells during 
transportation of respiratory gases, leading to a 
wide range of clinical repercussions in organisms 
modulated by intense pain5 as a consequence of 
hemolytic anemia and vaso-occlusive crises. Pale 
mucosa, jaundice, dental opacities, and abnormalities 
in the maxilla and mandibular bone trabeculae occur 
in the stomatognathic system.6 Infections are recurrent, 
with a four-hundred-fold increase in risk.7 The higher 
prevalence of bone infections and neuropathy, notably 
in the craniofacial complex8 are common complications 
of SCD.5 Moreover, people with SCD are more likely 
to experience oral health concerns.9

 Dentists and the oral health teams of the family 
health strategy showed a lack of knowledge about SCD 
and its management.10 Although dental students and 
trained dentists recognized the importance of SCD, 
their self-assessment revealed inadequate knowledge 
about the disease. They admitted the need to include 
the subject in undergraduate curricula and scientific 
meetings.11 Knowledge acquired by health professionals 
improves the quality of care and management of the 
disease, due to better understanding of the social, 
care-related, environmental, biological, and scientific 
dimensions of SCD.12  

Undoubtedly, there has been a significant increase 
in the availability of assessment scales and/or 
questionnaires;13 however, many of these instruments 
do not carry adequate evidence of validation.14-16 In the 
dental literature consulted, no previously validated 
instrument for assessing dentists´ knowledge about 
SCD was found. To fill this gap, the aim of this study 
was to validate the content of an instrument designed 
for assessing the knowledge, involvement (attitudes), 
and management (practice) of dentists regarding 
SCD (KAPD-SCD).

Methodology

Ethical aspects
The local Research Ethics Committee approved 

the study (Approval No. 51985321.3.0000.5257).

Study design
This was a methodological study developed in 

six stages17 (Figure 1) between September 2021 and 
August 2022, based on the triangulating method. 
The triangulation of methods consisted of using 
quantitative and qualitative analysis. Therefore, 
quantitative analysis referred to the content of 
the instrument assessed by judges individually, 
independently, without assistance, and in a pre-
defined period to obtain the committee ś agreement 
rate. Then, the qualitative analysis referred to the 
group discussion and the interactive process between 
researchers and committee members to clarify 
controversial topics and reach the final format of the 
instrument. All stages were in accordance with the 
instrument validation methodology.18

Instrument development for validation 
of content 

The authors of the present study set up the 
definition of the construct related to the knowledge, 
dental practice, and attitudes of dentists towards 
SCD after rigorous theoretical input based on a 
literature review and researchers’ experience. 
Subsequently, to establish a conceptual structure 
of the instrument, questions and their appropriate 
answers were elaborated based on the etiology, 
diagnosis, repercussions, and complications of SCD 
in the stomatognathic system, and on the dental 
practice/management, and attitudes/involvement 
of dentists with respect to SCD.

The first version of the instrument for validation 
of content to assess the knowledge, involvement 
(attitudes), and management (practice) of dentists 
regarding sickle-cell disease (KAPD-SCD) consisted 
of 13 questions organized into five conceptual 
domains structured as follows: I. “Dentist’s self-
assessment about SCD” (questions 1 and 2);  
II. “Dentist’s knowledge about the repercussions of 
SCD on the stomatognathic system” (questions 3  
and 4); III.  “Dentist ’s knowledge about the 
complications of SCD in the stomatognathic system” 
(questions 5 and 6); IV. “Dentist’s knowledge about 
the dental management of SCD” (questions 7 to 10); 
and V. “Dentist’s involvement in a dental approach 
to SCD” (questions 11 to 13) (Figure 2). 
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Composition of the expert committee
To compose the expert committee, a convenience 

sample of thirteen professionals19 received a letter 
of invitation sent to them individually and by name 
via e-mail, containing detailed information about 
the research and their role in the study. Twelve 
experts responded affirmatively to the letter 
of invitation in accordance with the literature20 
that indicated from 6 to 20 experts for this stage 
of instrument content validation. The eligibility 
criteria for choosing the expert committee were 
being a professor or researcher working in the 
fields of SCD and/or psychometrics, adapting and 
developing research instruments, and/or being 
an expert in the dental care of people with special 
needs, and/or being a member of the Regional 
Dental Board serving people with special needs in 
their respective states. To ensure at least national 
representation, at least one expert had to come 
from each area of Brazil. 

Experts who agreed to participate in the study 
received an electronic form made available through 
the Google Forms platform, consisting of three sections. 
The first part contained: a) an explicit permission and 

term of informed consent; b) a preliminary version 
of the instrument, with 13 items divided into five 
domains and structured as closed questions and 
measurable responses; and c) the pre-established 
criteria with the corresponding scores for each 
expert’s assignment to each item of the instrument. 
The experts could also fill in the blank fields for 
each item for all criteria. 

Content validity

Criteria and assessment of each item of 
the instrument for validation of content by 
the experts

The experts assessed each of the 13 items of 
the instrument according to the criteria of clarity, 
understanding, and appropriateness using 
dichotomous values, (0) for the absence or (1) the 
presence of each criterion. A score of “0” for “clarity” 
meant that the content was unclear, and a score of 
“1” meant that the content was presented in  clear 
language and without raising any doubts; a score of 
“0” for “understanding” meant that the content was 
hard to understand, and “1”, that the content was easy 

Figure 1. Adapted stages of this study design17 for content validity of the instrument.
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Figure 2. Comparison between the initial and final versions of the Instrument for Assessing the Knowledge, Involvement (Attitudes), 
and Management (Practice) of Dentists in a Dental Approach to Sickle-Cell Disease (KAPD-SCD). Continue.

Domains Initial version Final version

I. Dentist’s  
self-assessment 
regarding Sickle-Cell 
Disease

1. Do you know what sickle-cell disease is?
(   ) Yes
(   ) No

1. Among the hematological diseases listed below, which 
one or ones are considered a Sickle-Cell Disease?
(   ) Thalassemia
(   ) Hemophilia
(   ) Sickle-cell Anemia
(   ) SC Hemoglobinopathy
(   ) SD Hemoglobinopathy
(   ) S Beta Thalassemia Hemoglobinopathy 
(   ) Von Willebrand Disease 

2. Considering your current knowledge, do you feel 
that you are able to care for people with Sickle-Cell 
Disease?
(   ) Yes
(   ) No 
(   ) I don’t know

2. What is the most common Sickle-Cell Disease?
(   ) Thalassemia
(   ) Hemophilia
(   ) Sickle-Cell Anemia
(   ) SC Hemoglobinopathy
(   ) SD Hemoglobinopathy
(   ) S Beta Thalassemia Hemoglobinopathy 
(   ) Von Willebrand Disease

3. Do you feel that you are able to care for people with 
Sickle-Cell Disease?
(   ) Yes
(   ) No
(   ) I don’t know
If you answered no, why?

II. Dentist’s knowledge 
of the repercussions 
of Sickle-Cell Disease 
on the stomatognathic 
system

3. Are there oral manifestations in Sickle-Cell 
Disease?
(   ) Yes
(   ) No

4. Can Sickle-cell disease have repercussions on the 
stomatognathic system? 
(   ) Yes
(   ) No
(   ) I don’t know

4. Considering that they exist, which of the following 
oral manifestation(s) is(are) common in people with 
Sickle-Cell Disease?
(   ) Tooth agenesis
(   ) Enamel hypoplasia
(   ) Supernumerary teeth 
(   ) Malocclusion
(   ) Dental mobility
(   ) Gingival pigmentation
(   ) There are no specific manifestations

5. If you consider that there may be repercussions on the 
stomatognathic system, what would it(they) be?
(   ) Tooth agenesis
(   ) Enamel hypoplasia
(   ) Supernumerary teeth 
(   ) Malocclusion
(   ) Dental mobility
(   ) Gingival pigmentation
(   ) There are no specific repercussions

III. Dentist’s knowledge 
of the complications 
of Sickle-Cell Disease 
in the stomatognathic 
system

5. Are there oral complications in Sickle-Cell 
Disease?
(   ) Yes
(   ) No
(   ) I don’t know

6. Can Sickle-cell disease have complications in the 
stomatognathic system?
(   ) Yes
(   ) No
(   ) I don’t know

6. Considering that they exist, which of the following 
oral complication(s) is(are) common in people with 
Sickle-Cell Disease?
(   ) Osteomyelitis
(   ) Neuropathy of the mandibular nerve
(   ) Aseptic pulp necrosis
(   ) Orofacial pain 
(   ) Dental caries
(   ) Periodontal disease/gingivitis
(   ) There are no specific complications

7. If you consider that there may be complications in the 
stomatognathic system, what would it(they) be?
(   ) Osteomyelitis
(   ) Neuropathy of the mandibular nerve 
(   ) Aseptic pulp necrosis
(   ) Orofacial pain 
(   ) Dental caries
(   ) Periodontal disease/gingivitis
(   ) There are no specific complications
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Domains Initial version Final version

IV. Dentist’s knowledge 
regarding the dental 
management of 
Sickle-Cell Disease

7. Is there any difference in the dental therapeutic 
proposal for people with Sickle-Cell Disease?
(   ) Yes
(   ) No
(   ) I don’t know

8. Is there any difference in the dental management of 
people with Sickle-Cell Disease?
(   ) Yes
(   ) No
(   ) I don’t know

8. Do you think that a person with Sickle-Cell 
Disease should undergo antibiotic prophylaxis?
(   ) Yes
(   ) No
(   ) I don’t know

9. Do you think that a person with Sickle-Cell Disease 
should undergo antibiotic prophylaxis?
(   ) Yes
(   ) No
(   ) I don’t know

9. If you consider that antibiotic prophylaxis is 
needed, which procedure(s) require(s) it?
(   ) Crown polishing
(   ) Fluoride application
(   ) Tooth extractions
(   ) Resin polishing 
(   ) Pulpectomy
(   ) Supragingival scraping 
(   ) Subgingival scraping
(   ) Pulpotomy 
(   ) None

10. If you consider that antibiotic prophylaxis is needed, 
which procedure or procedures require(s) it?
(   ) Crown polishing 
(   ) Fluoride application
(   ) Tooth extractions
(   ) Resin polishing 
(   ) Pulpectomy
(   ) Supragingival scraping 
(   ) Subgingival scraping
(   ) Pulpotomy
(   ) No procedure requires antibiotic prophylaxis

10. Which medication(s) can be used safely in 
people with Sickle-Cell Disease?
(   ) Acetaminophen
(   ) ASA 
(   ) Dipyrone 
(   ) Codeine
(   ) No medication

11. Which medication(s) can be used in people with 
Sickle-Cell Disease?
(   ) Acetaminophen
(   ) ASA 
(   ) Dipyrone 
(   ) Codeine
(   ) No medication

12. Which local anesthetic(s) is(are) contraindicated for 
people with Sickle-Cell Disease?
(   ) Prilocaine 
(   ) Lidocaine
(   ) Mepivacaine 
(   ) Articaine
(   ) No anesthetic is contraindicated

V. Dentist’s involvement 
in an approach to 
Sickle-Cell Disease

11. Is it routine in your anamnesis to ask your 
patients about Sickle-Cell Disease?
(   ) Yes
(   ) No

13. In your anamnesis, do you ask your patients about 
Sickle-Cell Disease?
(   ) Yes
(   ) No

12. Do you think the topic “Dental management 
for people with Sickle-Cell Disease” is important for 
your work?
(   ) Yes
(   ) No
(   ) I don’t know

14. How strongly do you think that the dental 
management for people with Sickle-Cell Disease is 
important to qualify your work?
(   ) I don’t think it’s important 
(   ) It’s a little important
(   ) It’s important
(   ) It’s very important

13. Have you ever provided care to a person(s) with 
Sickle-Cell Disease?
(   ) Yes
(   ) No
(   ) I don’t know

15. Do you provide care to people with Sickle-Cell 
Disease, or refer them to a specialist / blood center?
(   ) I provide care
(   ) I refer them

16. Based on the previous questions, do you know what 
Sickle-Cell Disease is?
(   ) Yes
(   ) No

Figure 2. Comparison between the initial and final versions of the Instrument for Assessing the Knowledge, Involvement (Attitudes), 
and Management (Practice) of Dentists in a Dental Approach to Sickle-Cell Disease (KAPD-SCD). Continuation.
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to understand; a score “0” “appropriateness” meant 
that the response alternatives were inappropriate 
or did not meet the question goals, and “1”, that the 
response alternatives were appropriate and met the 
question goals. Furthermore, to assess whether the 
primary content items had been included, whether 
the content items were relevant to the instrument 
being evaluated, whether any additional features 
were necessary, whether any items needed to be 
removed, or whether the proposed scoring system 
had appropriate scores and weights, the experts were 
given open fields in which to include qualitative 
considerations in terms of the three criteria evaluated 
for each item of the assessment tool. After concluding 
their content analysis, the experts’ observations were 
compared with the literature. Finally, the initial 
version of the instrument sent to the experts also 
contained a section designed to assess the applicability 
of the questionnaire to dentists. In this section, the 
options for application involved a) clinical care, b) 
research, c) educational purposes (training), and d) 
other, with an open field for the expert to indicate 
other application(s), if deemed appropriate. In this 
section, experts were allowed to mark more than 
one alternative, and responding was not mandatory. 
Each expert was then asked to set a cut-off score for 
each of the three applications described, by marking 
a minimum score required for each application on 
a numerical visual scale ranging from 1 to 10. There 
was also an open field in this section for the expert 
to explain his/her choice of minimum score if he/
she considered this to be necessary. 

The experts also answered two final open questions, 
and explained their answers, if they considered this 
to be necessary: “Should there be different minimum 
scores for the different application options in the 
questionnaire?” and “Should the weight of any of 
the items or conceptual domains of the instrument 
be increased?” The experts had up to fifteen days to 
return the completed forms. 

Committee’s level of agreement score 
and validation of the instrument content 
by experts

There were thirty-nine assessment units (13 items  
x 3 assessment criteria) assessed by each of the 12 

experts, totaling 468 assessment units. Two experienced 
researchers evaluated the experts’ suggestions for 
their applicability. After the judges’ assessment, the 
committee’s level of agreement score was obtained 
using the following formula: Total number of “0 or 
1” scores for each assumed criteria per question/
total number of assessment units per criteria x 100. 

Stability of the answers was obtained when there 
was at least 70% agreement among the experts’ 
answers.21 A “low consensus” was defined as a 
percentage of agreement lower than 70%, in which 
case the item involved was changed or rephrased to 
improve clarity, understanding or appropriateness. 
A “medium level of consensus” was defined as 
a percentage of agreement in the range of 70%–
80%, in which case the item involved was revised. 
Finally, a “high level of consensus” was defined 
as a percentage of agreement higher than 80%, in 
which case the item involved in the initial version 
of the instrument remained unchanged in its final 
version, thus showing evidence of the validity of 
the score assigned.21

For the acceptance or rejection of the experts’ 
comments, the researchers considered referring to the 
content (clarity, understanding, and appropriateness) 
of the instrument. This was the purpose of the 
experts’ judgment at the end of the validation process; 
and for the instrument to be based on scientific 
evidence and/or the most up-to-date literature on 
dental approaches to people living with SCD. Two 
experienced researchers evaluated the experts’ 
suggestions with regard to their applicability according 
to content analysis.

Results

Figure 3 shows the number of experts by 
Brazilian region and by sex. Ninety-two percent 
of the experts accepted the invitation to participate 
in the committee. Table  exhibits the percentages 
of consensus among the experts. There was a high 
consensus in 74% of the assessment units (346/468), 
Medium consensus in 24% (112/468), prompting 
revision of the corresponding items, and lastly, 
there was disagreement in 2% (10/468), namely in 
terms of the criterion of appropriateness applied to 
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question 5: “Are there oral complications of SCD?” 
(Figure 1, question 5).

There was medium consensus regarding 
appropriateness, and high consensus regarding 
clarity and understanding, for question 1 of domain I 
(“Dentist’s self-assessment regarding SCD”, questions 
1 and 2). In his open comment, expert 1 said “I think 
it’s important to differentiate SCD from sickle-cell 
anemia due to the diversity of manifestations/

symptoms, considering that these technical terms 
could prompt conceptual doubts among general 
practitioners, produce interpretation bias in relation 
to this question, and, as result, biased responses.” 
Other experts also highlighted that the differences 
in approaches to dental management were exclusive 
to sickle-cell anemia, and not to all other SCDs. 
In his comment to the same question 1, expert 2 
considered that “The term SCD involves a series 

Table. Level of consensus among experts regarding the clarity, understanding and appropriateness criteria for the 13 items of the 
instrument, in its initial version, divided into 5 conceptual theoretical domains.

Domain I (%) II (%) III (%) IV (%) V (%)

Question 1 2 3 4 5 6 7 8 9 10 11 12 13

Clarity 91.66 100.00 91.66 100.00 75.00 75.00 75.00 75.00 83.33 91.66 100.00 100.00 100.00

Understanding 91.66 100.00 91.66 100.00 75.00 75.00 83.33 75.00 100.00 91.66 100.00 100.00 100.00

Appropriateness 75.00 91.66 83.33 83.33 66.66 75.00 91.66 100.00 100.00 90.00 81.81 100.00 100.00

Red ( ): low level of consensus among specialists (<70%), the question was changed according to the pertinence of the expert’s argument; 
yellow ( ): medium level of consensus among specialists (70%–80%), the question was revised after conducting a literature review; green ( ): 
high level of consensus among experts (>80%), the question was left unchanged in the final version of the instrument.

Figure 3. Distribution of committee experts by sex and Brazilian region.

North Region
Northeast Region
Central-West Region
Southeast Region
South Region
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of conditions. The dentist will hardly know the 
difference between SCD and sickle-cell anemia. 
Perhaps it would be better to build an instrument 
with the aim of evaluating sickle-cell anemia, 
since it is the most frequent condition among those 
diagnosed as being SCD patients. On the other hand, 
if the dentist is aware that SCD includes several 
conditions other than sickle-cell anemia, he/she 
may become confused when responding to the 
subsequent questions. An alternative to changing 
the question would be to include another question 
after it, to check whether the responding colleague 
really knows what SCD is, and then confirm this in 
the following question.” For expert 3, “the term SCD 
encompasses several conditions. Even if the dentist 
answers that he knows what SCD is, we will not know 
if he really does. Many will probably mistake the 
term SCD for sickle-cell anemia. To check whether 
the dentist really understands the term SCD, a new 
question should be included.” The question 1 was 
revised and divided into two questions. The first 
question detailed the group of diseases conceptually 
covered by the term SCD in the answer alternatives. 
Whereas, in the question statement itself, the second 
question asked what the most common type of SCD 
was, and then included the term sickle-cell anemia 
among the answer alternatives.

Although there was high consensus among experts 
regarding question 3 (“Are there oral manifestations 
of SCD?”) of domain II (“Dentist’s knowledge of the 
repercussions of SCD on the stomatognathic system,” 
questions 3 and 4), one of the experts suggested 
changing the terminology “oral manifestations” 
to “repercussions on the stomatognathic system.” 
The researchers promptly accepted the suggestion. 
Based on this same rationale, the terminology “oral 
manifestations” in question 4 was also changed to 
“repercussions on the stomatognathic system.”

Questions 5 and 6 of domain III (“Dentist’s 
knowledge of the complications of SCD in the 
stomatognathic system”) were changed based on 
the experts’ suggestion and based on the same 
argument as that used for the previous domain, by 
replacing “oral complications” with “complications 
in the stomatognathic system.” There was low 
consensus among the experts’ responses to question 

5, prompting its revision and rephrasing based on 
the appropriateness criterion. Hence, “Are there oral 
complications in SCD?” was changed to “In SCD, 
can there be complications in the stomatognathic 
system?” The greatest divergence occurred in domain 
III, in which there was medium to low consensus 
among experts due to disagreement between the 
terms “repercussions” in the previous domain and 
“complications” in domain e. To some experts, these 
terms could raise doubts among general practitioners, 
since they believed that the two terms were similar, 
and could be unified. Other committee members 
considered that some of the oral manifestations of 
SCD were actually complications, and vice versa. 
In her comments about question 5, expert 3 pointed 
out that “In any event, the discussion about oral 
manifestations and complications is a very academic 
one, and perhaps should not be addressed within 
the scope of this research. If we consider that this 
research is going to be applied to dentists, maybe we 
should just use the term ‘manifestations’ and group 
them all together.”  In another comment made about 
question 5, expert 1 suggested, “I think it would 
be more appropriate to group it (manifestations 
and complications) all under a single name, since 
there is no consensus in the literature about what 
oral manifestations are and what complications 
are.” Once again, the researchers resorted to the 
literature and found robust scientific evidence that 
the terms “repercussions” and “complications” are 
distinguishable, and that there are studies reporting 
both repercussions and complications of SCD in the 
stomatognathic system, hence demonstrating that the 
terms refer to two conceptually different theoretical 
domains. An e-mail was sent with feedback to the 
experts, duly referenced in the literature.

The percentage of agreement regarding questions 
7 and 8 of domain IV (“Dentist’s knowledge regarding 
the dental management of SCD”, questions 7 through 
10) ranged from medium to high, whereas the 
percentage of agreement regarding questions 9 
and 10 was high. As regards question 7, “Is there 
a difference in the dental therapeutic proposal for 
people with SCD?” one of the experts suggested 
changing “dental therapeutic proposal” to “dental 
management,” a suggestion that was promptly 
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accepted by the researchers, since they agreed with 
the expert’s argument. Regarding question 8, “Do 
you consider that a person with SCD should undergo 
antibiotic prophylaxis?” one of the experts said 
that there was no need for antibiotic prophylaxis 
for dental procedures in patients with SCD. After 
revision, this question was kept unchanged, since 
scientific literature recommends performing 
antibiotic prophylaxis in certain dental treatments 
for people with SCD, considering that they are 
immunosuppressed. Furthermore, in this domain, a 
question about the use of local anesthetics in dental 
treatment for patients with SCD was included at the 
suggestion of experts, because of the relevance of 

this item, which had not been included in the initial 
version of the questionnaire. 

Finally, although a high level of agreement 
was observed among the experts’ answers to 
questions 11, 12 and 13 of domain V (“Dentist’s 
involvement in an approach to SCD”), some minor 
improvements were made in terms of the semantics 
and organization of the answers, and a new question 
was added at the end of the questionnaire in 
order to confirm whether the dentist considered 
that he/she actually knew what SCD was, based 
on the previous questions. Thus, after evaluation 
by the expert committee, the final version of the 
instrument had 16 questions (Figure 1).

Figure 4. Rates of consensus among experts regarding application options for the instrument.
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Figure 5. Rates of consensus among experts regarding the minimum scores, on a scale of 1 to 10 that should be achieved to 
characterize the necessary knowledge for each of the instrument’s applications.
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Ten experts answered the question about the 
applicability of the instrument. There was 83.3% 
consensus among experts regarding its applicability 
in clinical care and research, and 75% consensus 
relative to its applicability in educational programs. 
No expert checked the “other” option. Figure 4 
shows the percentages of consensus among experts 
as regards application options for the instrument. 

The final two questions the experts were asked 
about the instrument were “Should there be different 
minimum scores for the different application options 
in the questionnaire?” and “Should the weight of any 
of the items or conceptual domains of the instrument 
be increased?” Figure 5 shows that the experts chose 
different minimum scores for the different instrument 
application options. The initial and final versions of 
the instrument may be visualized in Figure 1. 

Discussion

The inst rument developed to assess the 
knowledge and involvement of dentists in a dental 
approach to SCD was evaluated by a committee 
of experts from the 5 regions of Brazil, showing 
evidence of the validity of the instrument content 
for dentists with different backgrounds, with 
respect to the perspectives of “Knowledge,” 
“Attitudes,” and “Practices” of dentists in relation 
to SCD. Thus, our expectation was that not only 
should the instrument fill a knowledge gap, but 
that it would also be applied in research, teaching, 
clinical care. Moreover, the study focused on the 
instrument applicability both in monitoring the 
status of the knowledge held by professionals 
working in health services, and for evaluating 
the effectiveness of educational interventions, 
including those in the field of clinical research 
on the oral health of SCD patients.

The concepts of oral manifestations and oral 
complications of SCD, and of the dental management 
of people with the disease were those in which 
there was greater disagreement among experts. 
This conceptual framework was directly related 
to the practice of dentists, and to the design of an 
instrument about their knowledge, attitudes, and 
practices related to SCD. In this sense, the literature 

related to this topic still lacks studies with high 
levels of scientific evidence, capable of contributing 
to a high level of recommendation22 to support an 
appropriate dental approach to the disease. This may 
explain the lack of systematization of terminology, and 
the incorrect use of words such as “repercussions,” 
“manifestations,” and “complications,” which 
are conceptually distinguishable, as though they 
were synonyms.9,22-26  The most common orofacial 
repercussions of SCD are mucosal pallor, dental 
hypocalcifications (opacities and hypoplasia), pulpal 
calcifications, avascular pulp necrosis, malocclusion, 
Osteoporosis and osteosclerosis, increased medullary 
space, maxillary hyperplasia, craniofacial bone 
changes, mandibular condyle head necrosis and 
temporo-mandibular dysfunction. As complications, 
there are increased risk of infections, mandibular 
osteomyelitis, orofacial pain, idiopathic facial edema 
and mentonian nerve neuropathy.

T he concept  of  SCD re fers  to  a  se t  of 
hemoglobinopathies characterized by a higher 
frequency of the Hb S mutation. Therefore, SCDs 
include sickle-cell anemia (Hb SS genotype), 
SC hemoglobinopathy (Hb SC genotype), SD 
hemoglobinopathy (Hb SD genotype), and S 
Beta Thalassemia hemoglobinopathy (Hb S Beta 
Thalassemia genotype), among others. Despite the 
genotypic differences among these conditions, their 
clinical spectrum and the therapeutic approach to 
them are very similar. It should be noted, however, 
that sickle-cell anemia occurs more frequently, and 
progresses with a greater number of complications. 
Therefore, there are specificities inherent to each 
genetic profile, and dentists need to know how to 
identify these profiles, e.g., the laboratory parameters 
of hematological tests.

When addressing the issue of local anesthetics, 
the experts drew attention to a relevant issue, namely 
that there are specific types of anesthetics and 
vasoconstrictors27 according to the systemic condition 
of patients, such as the types specifically for people 
with SCD. As a first choice, the authors recommended 
the use of lidocaine with epinephrine, and as a 
second choice, articaine. This issue had not been 
covered in the initial version of the instrument, 
and was incorporated into it, based on the experts’ 
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suggestions. It is noteworthy that the American 
Academy of Pediatric Dentistry recommends the use 
of antibiotic prophylaxis28,29 for invasive procedures 
requiring an anesthetic block in the oral cavity to 
control pain and anxiety, since patients with SCD 
are immunosuppressed.

 Since the instrument is not capable of measuring 
the variables required for evaluating the involvement 
of dentists and their knowledge on the subject of 
SCD, caution is warranted. Hence, consistency 
among the questions is more important than 
whether the dentists were able to provide the right 
or wrong answers. 

The contribution made by validating the 
instrument was to allow a systematic assessment 
of the personal and technical predisposition of 
professionals to provide this group of people with 
adequate care. This, of itself, does not mean that such 
care will actually be provided. Nevertheless, making 
the instrument available has been a necessary move 
towards achieving the desired improvement in care, 
and towards scientific development with the aim 
of addressing this gap in providing care. Hence, it 
should be noted that even after dentists have been 
evaluated with regard to using the instrument 
available, these professionals will require training to 
remedy possible gaps in their knowledge. Likewise, 
another requirement will be to set up structures 
and supply the materials needed to support care 
and scientific development. 

The instrument was considered applicable for 
clinical care, research and training. The need for 
different minimum cut-off scores for each of the 
three objectives was also pointed out, considering 
that the cut-off score for an instrument applied to a 
professional who already works and has experience 
with the subject should differ from that attributed 
to an instrument applied to a general practitioner. 
The score required for an instrument that assesses 
the knowledge and involvement of dentists who will 
provide direct clinical care for people with SCD must 
be higher. When the objective is training, the cutoff 
score can be lower than that considered for the other 
objectives evaluated by the instrument. Furthermore, 
the domains that refer to SCD manifestations, dental 
management, and dentist involvement should have 

greater weight, and differences in the levels of 
correct answers by the interviewees would indicate 
different training needs.

To be properly validated, the instrument must 
specify its application(s).30 It is not enough to 
define the target-audience (in this case, dentists); 
the intended purpose(s) of measuring the target 
audience’s knowledge/involvement must also be 
defined. Applicability of an instrument with the 
purpose of providing situational diagnoses, before 
and after an educational intervention, has the 
same level of importance as that of an instrument 
providing a situational diagnosis of a dentist that 
will be recruited for participating in scientific 
research or for providing care. We understand 
that a gap in care is closely linked to a gap in 
scientific evidence which, in turn, is linked to poor 
professional training. The options for instrument 
application refer to components of a cycle that 
needs to be broken, in view of the seriousness 
of the situation in which the healthcare of SCD 
patients finds itself. In this sense, the three stated 
purposes of the instrument are equally necessary, 
and the consensus among the experts confirmed 
this equivalence. However, when asked to answer 
the question about what would be the minimum 
score that dentists should attain for each of the 
three applications, the committee responded that 
the knowledge/involvement demonstrated before 
educational interventions, required a score lower 
than that required by the other applications. Once 
dentists are trained, the knowledge and level of 
involvement that they acquire could, in principle, 
be reflected in a greater effort to design and conduct 
research on the subject, and an even greater effort 
to provide care. These findings are consistent 
with those suggested in the literature, about the 
need for knowing not only the target audience of 
a given health intervention, but also its goals.31 
Accordingly, the authors emphasize the importance 
of thoroughly understanding the applications of 
the instrument being validated.

The present study contributed to emphasizing 
the relevance of content validation as a step in the 
process of developing an instrument for assessing the 
knowledge and involvement of dentists in the dental 
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approach to SCD.  We believe that the pertinence 
of the concepts and domains present in the initial 
version of the instrument, and  the appropriateness of 
each item in its final version, in terms of their ability 
to represent these concepts and domains among the 
target population, will be able to fill a significant 
gap in knowledge.32,33 Furthermore, this initial effort 
will ensure that the next validation steps to be 
carried out in a future study will be substantiated 
by content, of which the quality of evidence has 
been assured. As limitations, each question was 
composed of a detailed explanation of the references 

used and the researchers´ experience in constructing 
the item. Moreover, only biological aspects of the 
major framework for the outcomes of SCD were 
considered for validation, underestimating the 
requirement of including a discussion of structured 
racism related to the oral health outcomes of people  
with SCD.

Conclusion

The expert committee showed evidenced of the 
content validity of the instrument. 

1.	World Health Organization. Fifty-Ninth World Health Assembly. Provisional agenda item 11.4. Sickle-cell anaemia: report by 

the Secretariat; 2006 [cited 2023 Apr 15] Available from: https://apps.who.int/iris/bitstream/handle/10665/20890/A59_9-en.

pdf?sequence=1&isAllowed=y

2.	Vos T, Lim SS, Abbafati C, Abbas KM, Abbasi M, Abbasifard M, et al. Global burden of 369 diseases and injuries in  

204 countries and territories, 1990-2019: a systematic analysis for the Global Burden of Disease Study 2019. Lancet.  

2020 Oct;396(10258):1204-22. https://doi.org/10.1016/S0140-6736(20)30925-9  

3.	Power-Hays A, Dandoy CE, Lorts A, Perentesis JP, Unaka N, Ware RE, et al. US News & World Report and quality metrics: inclusion of 

sickle cell disease is a matter of equity. Pediatr Blood Cancer. 2022 Aug;69(8):e29679. https://doi.org/10.1002/pbc.29679

4.	Ministério da Saúde (BR). Secretaria de Atenção à Saúde. Departamento de Atenção Especializada e Temática. Sickle cell disease: 

basic guidelines for the line of care]; 2015 [cited 2023 Apr 15]. Available from: https://bvsms.saude.gov.br/bvs/publicacoes/doenca_

falciforme_diretrizes_basicas_linha_cuidado.pdf

5.	Martinez RM, Osei-Anto HA, McCormick M, editors. Addressing sickle cell disease: a strategic plan and blueprint for action. 

Washington, DC: National Academies Press; 2020. 

6.	Nifosi G, Nifosi AF, Nifosi L. Odontostomatological manifestations in sickle cell disease: a systematic review. Dent Med Probl. 

2017;54(3):273-8. https://doi.org/10.17219/dmp/75796

7.	Yawn BP, Buchanan GR, Afenyi-Annan AN, Ballas SK, Hassell KL, James AH, et al. Management of sickle cell disease: summary of the 

2014 evidence-based report by expert panel members.  [JAMA. 2014 Sep;312(10):1033-48. https://doi.org/10.1001/jama.2014.10517

8.	Naseer ZA, Bachabi M, Jones LC, Sterling RS, Khanuja HS. Osteonecrosis in sickle cell disease. South Med J.  

2016 Sep;109(9):525-30. https://doi.org/10.14423/SMJ.0000000000000516

9.	Laurence B, Haywood C Jr, Lanzkron S. Dental infections increase the likelihood of hospital admissions among adult patients with sickle 

cell disease. Community Dent Health. 2013 Sep;30(3):168-72.  

10.	Luna ACA, Lopes CM, Oliveira JC, Menezes VA. Sickle cell disease: knowledge and clinical practice of dental surgeons at Family Health 

Units. Rev Gaúch Odontol. 2020;68:e20200013. https://doi.org/10.1590/1981-863720200001320180027

11.	Araújo LB, Andrade ALF, Buffon MCM, Pizzatto E. [Assessment of knowledge about sickle-cell disease from the dentistry perspective].  

HU Rev. 2020; 46:1-9. Portuguese. https://doi.org/10.34019/1982-8047.2020.v46.29253

12.	Royal CD, Babyak M, Shah N, Srivatsa S, Stewart KA, Tanabe P, et al. Sickle cell disease is a global prototype for integrative research and 

healthcare. Adv Genet (Hoboken). 2021 Feb;2(1):e10037. https://doi.org/10.1002/ggn2.10037

13.	Diniz KK, Pagano AS, Fernandes AP, Reis IA, Pinheiro Júnior LG, Torres HC. Development and validation of an instrument to assess 

Brazilian healthcare professional providers’ knowledge on sickle cell disease. Hematol Transfus Cell Ther.  

2019;41(2):145-52. https://doi.org/10.1016/j.htct.2018.08.003

14.	Artino AR Jr, La Rochelle JS, Dezee KJ, Gehlbach H. Developing questionnaires for educational research: AMEE Guide No. 87.  

Med Teach. 2014 Jun;36(6):463-74. https://doi.org/10.3109/0142159X.2014.889814

15.	Coluci MZ, Alexandre NM, Milani D. [Construction of measurement instruments in the area of health]. Cien Saude Colet.  

2015 Mar;20(3):925-36. Portuguese. https://doi.org/10.1590/1413-81232015203.04332013

References

12 Braz. Oral Res. 2024;38:e026



Ancillotti LHS, Abrey MHNG, Marinho AMCL, Santos MPA

16.	Pilatti LA, Pedroso B, Gutierrez GL. [Psychometric properties of assessment instruments: a necessary debate]. Rev Bras Ens Ciên Tec. 

2010;3(1):81-91. Portuguese. https://doi.org/10.3895/S1982-873X2010000100005

17.	Coluci MZ, Alexandre NM, Milani D. Construção de instrumentos de medida na área da saúde. Cienc Saude Coletiva.  

2015;20(3):925-36. https://doi.org/10.1590/1413-81232015203.04332013

18.	Vet CW, Terwee CB, Mokkink LB, Knol DL. Measurement in Medicine: A Practical Guide. 1st ed. Cambridge: Cambridge University 

Press; 2011. https://doi.org/10.1017/CBO9780511996214

19.	Bonafede M, Chiorri C, Azzolina D, Marinaccio A, Migliore E, Mensi C, et al. Preliminary validation of a questionnaire assessing 

psychological distress in caregivers of patients with malignant mesothelioma: mesothelioma psychological distress tool-caregivers. 

Psychooncology. 2022 Jan;31(1):122-9. https://doi.org/10.1002/pon.5789

20.	Pasquali L. [Psychometrics: test theory in psychology and education]. 4th ed. Petrópolis: Vozes; 2003. Portuguese.

21.	Coutinho SS, Freitas MA, Pereira MJB, Veiga TB, Ferreira M, Mishima SM. [Use of the Delphi technique in primary healthcare research: 

an integrative review]. Rev Bai Saúde Pub. 2013;37(3):582-596. Portuguese. https://doi.org/10.22278/2318-2660.2013.v37.n3.a398

22.	Hsu LL, Fan-Hsu J. Evidence-based dental management in the new era of sickle cell disease: A scoping review. J Am Dent Assoc.  

2020 Sep;151(9):668-677.e9. https://doi.org/10.1016/j.adaj.2020.05.023

23.	Chekroun M, Chérifi H, Fournier B, Gaultier F, Sitbon IY, Ferré FC, et al. Oral manifestations of sickle cell disease. Br Dent J.  

2019 Jan;226(1):27-31. https://doi.org/10.1038/sj.bdj.2019.4  

24.	Fernandes ML, Kawachi I, Corrêa-Faria P, Pattusi MP, Paiva SM, Pordeus IA. Caries prevalence and impact on oral health-related quality 

of life in children with sickle cell disease: cross-sectional study. BMC Oral Health.  

2015 Jun;15(1):68. https://doi.org/10.1186/s12903-015-0052-4

25.	Tonguç MÖ, Ünal S, Arpaci RB. Gingival enlargement in children with sickle cell disease. J Oral Sci.  

2018;60(1):105-14. https://doi.org/10.2334/josnusd.16-0796

26.	Mulimani P, Ballas SK, Abas AB, Karanth L. Treatment of dental complications in sickle cell disease. Cochrane Database Syst Rev.  

2019 Dec;12(12):CD011633. https://doi.org/10.1002/14651858.CD011633.pub3  

27.	Malamed SF. Handbook of Local Anesthesia. 6th ed. St. Louis: Mosby; 2021.

28.	American Academy of Pediatric Dentistry. The reference manual of pediatric dentistry. Chicago: American Academy of Pediatric 

Dentistry; 2021. Antibiotic prophylaxis for dental patients at risk for infection; p. 465-70.

29.	American Academy of Pediatric Dentistry. The reference manual of pediatric dentistry. Chicago: American Academy of Pediatric 

Dentistry; 2022. Management of dental patients with special health care needs; p. 302-9.

30.	Camerini S, Wennberg A, Adriani M, Martin B, Vettor R, Maffei P, et al. Questionnaire and tools: clinical powerful instrument in 

acromegaly diagnosis and management. J Endocrinol Invest. 2022 Oct;45(10):1823-34. https://doi.org/10.1007/s40618-022-01782-x  

31.	Baur C, Prue C. The CDC Clear Communication Index is a new evidence-based tool to prepare and review health information. Health 

Promot Pract. 2014 Sep;15(5):629-37. https://doi.org/10.1177/1524839914538969

32.	Bellucci Júnior JA, Matsuda LM. [Construction and validation of an instrument to assess the reception with risk rating]. Rev Bras Enferm. 

2012 Sep-Oct;65(5):751-757. Portuguese. https://doi.org/10.1590/S0034-71672012000500006

33.	Rothman KJ, Greenland S, Lash TL. Modern epidemiology. 3rd ed. Philadelphia: Lippincott Williams & Wilkins; 2008.

13Braz. Oral Res. 2024;38:e026


