
Objective: The aim of this study was to validate the content of 

a questionnaire in order to assess the attitudes and practices in 

childcare consultations, knowledge on overweight and obesity, their 

risk factors, and barriers in addressing the issue by pediatricians 

and family physicians.

Methods: The Delphi technique was used, with the objective 

of reaching a consensus on a certain subject, through experts’ 

opinions. The content validity index (CVI) of each item, axis, 

and questionnaire was calculated. The inter-rater reliability was 

calculated using an agreement coefficient suitable for the answer 

distribution such as Gwet’s AC2 with ordinal weight. 

Results: A total of 63 experts were invited to assess and give their 

opinion on the questionnaire. In all, 52 accepted the invitation 

and analyzed the instrument. After two rounds, the questionnaire 

reached the proper CVI for the study and was considered complete, 

with its final version having 40 questions, a final index of 95%, 

and an inter-rate reliability of 0.905.

Conclusions: This instrument, developed to assess attitudes 

and practices, knowledge, and barriers found in addressing the 

obesity by primary care physicians, obtained a CVI greater than 

0.8 and an excellent agreement coefficient of the 52 judges. 

Therefore, its content can be considered validated.

Keywords: Obesity; Surveys and questionnaires; Validation studies; 

Pediatric obesity; Obesity management.

Objetivo: Validar o conteúdo de um questionário para a avaliação 

das atitudes e práticas nas consultas de puericultura, para o 

reconhecimento do sobrepeso e da obesidade, seus fatores de 

risco e barreiras encontradas para abordar o tema por pediatras 

e médicos da família.

Métodos: Foi utilizada a técnica de Delphi, com o objetivo de 

alcançar um consenso sobre determinado assunto, por meio da 

opinião dos especialistas. Foi mensurado o índice de validade 

de conteúdo por item, por eixo e para o questionário geral. 

A concordância entre os avaliadores foi calculada utilizando-se 

coeficiente de concordância adequado à distribuição de respostas, 

tal como o AC2 de Gwet com ponderação ordinal. 

Resultados: Foram convidados 63 juízes para avaliar e opinar 

sobre o questionário. Cinquenta e dois aceitaram o convite e 

analisaram o instrumento. Após duas rodadas, o questionário 

foi finalizado por atingir o índice de validação de conteúdo (IVC) 

adequado para o presente estudo. O questionário final terminou 

com 40 questões, e o índice final do questionário atingiu 95%. 

O índice de concordância geral entre os juízes foi de 0,905.

Conclusões: Este instrumento, construído para avaliar as atitudes 

e práticas, conhecimento e barreiras encontrados na abordagem 

do problema da obesidade por médicos da atenção básica, 

obteve IVC maior que 0,8 e excelente índice de concordância dos 

52 juízes. Assim, seu conteúdo pode ser considerado validado.

Palavras-chave: Obesidade; Inquéritos e questionários; Estudos 

de validação; Obesidade pediátrica; Manejo da obesidade.
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INTRODUCTION
Obesity has become a global public health problem and was 
classified as the epidemic of the 21st century. In approximately 
40 years, the global prevalence of overweight and obesity has 
increased eightfold in the 5–19 age group.1 This has worsened 
in the past 20 years, with the global prevalence of children with 
excessive weight having jumped from 4.9 to 5.6% in 2016, 
reaching 340 million children aged between 5 and 19 years 
and 38 million children aged under 5 years in 2019, accord-
ing to the World Health Organization (WHO).2

In Brazil, the 2019 National Health Survey showed that the 
percentage of obese adults increased from 12.2 to 26.8% (from 
2003 to 2019), while 26.1% of adolescents aged 15–19 years 
were overweight.3

In the United States, obesity is associated with an annual 
cost increase of 36% with health and 77% with medication, 
compared to the expenses of people with normal weight.4 
In Brazil, in 2018, 16% of the total hospital admissions through 
the Unified Health System were due to comorbidities associ-
ated with obesity, such as arterial hypertension and diabetes, 
at a cost of BRL 3.84 billion.5

According to a 2016 WHO survey, obesity is the fifth lead-
ing cause of death, accounting for 23% of ischemic diseases 
and 44% of diabetes cases globally.6 Studies have shown that 
obese children and adolescents are more likely to remain obese 
throughout their lives.7

Certain periods of childhood are considered critical for 
the development of obesity, such as the neonatal period, the 
first year of life, the ages between 3 and 7 years, and adoles-
cence.8 Evidence for the period known as “1000 days,” which 
covers from the day of conception to the second year of life, 
is increasing. This phase is a window of opportunity for envi-
ronmental and nutritional interventions in children at risk of 
obesity, which, if successful, could result in improving their 
body composition in the long term. 

Family physicians and pediatricians are primary care pro-
fessionals who, by monitoring children and their families reg-
ularly from prenatal care to adulthood, can identify overweight 
and obesity, thus being able to carry out an early intervention 
that may result in positive changes in the child’s weight gain.9 
The question is whether these professionals find it difficult to 
detect overweight and obesity and their risk factors at an early 
stage. An American study applied a questionnaire to primary 
care physicians and found out that only 26% of them diag-
nosed obesity correctly, 56% thought they had received suf-
ficient training to prevent and treat obesity, and 63% believe 
that they have limited time to talk about nutrition.10 In 2006, 
another American study applied a questionnaire to pediatri-
cians with the objective of evaluating attitudes, practices, and 

barriers found by pediatricians related to obesity. Once iden-
tified, a series of policies were proposed to address it. In 2017, 
the same questionnaire was applied, and an improvement was 
observed in most of the flaws pointed out in 2006.11 The hypoth-
esis raised is whether a questionnaire would be able to measure 
the knowledge of pediatricians and family physicians regarding 
the diagnosis of overweight, obesity, and their risk factors, in 
addition to identifying the professionals’ difficulties in facing 
the issue. As there is no validated instrument that evaluates 
the practices, knowledge, and barriers related to the obesity 
of primary sector physicians, in Portuguese, it was decided to 
develop an instrument to validate its content and thus identify 
the aspects that, in primary health care attention, need to be 
improved in terms of approach, diagnosis, and prevention of 
overweight, with the objective of contributing to the decrease 
in obesity prevalence in children and adolescents in Brazil.

METHOD
This is a study with the subsequent application of question-
naires, aiming to validate an analysis instrument. The Delphi 
technique was used to judge the information and reach a con-
sensus among experts on the given subject. This technique 
consists of a series of rounds of questionnaires with controlled 
feedback, allowing experts (judges) to express their opinions 
on a given topic, in order to find the most reliable consensus 
on the topic. It is a useful technique when a group’s judgment 
is more reliable than individual opinions and has the advan-
tage of including geographically distant participants in a sim-
ple, quick, and low-cost manner.12

To validate the content, some questionnaires were sub-
mitted to a group of judges considered experts on the topic in 
question. The following inclusion criteria were applied: pedi-
atric endocrinologist or pediatric nutrologist, as they are pro-
fessionals used to deal with obesity. Professionals who do not 
have qualifications as specialized physicians in the area were 
excluded from the sample. The sample included professionals 
from different regions of Brazil with expertise in the area and 
availability to participate in the study. A convenience sample 
was used. We met experts known to the authors and asked for 
indication of other professionals. Those with the highest aca-
demic titles and used to treating patients with obesity were pri-
oritized. A minimum number of 20 was initially stipulated to 
start the study. Due to the fear of dropouts during the project, 
63 judges were invited.

An e-mail invitation was sent to each judge with explana-
tions about the research objectives and the Informed Consent 
Form. The instrument was applied through the online tool Google 
Forms, and the experts had 10 days to reply with their answers. 
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A Likert scale ranging from 1 (strongly disagree) to 5 (strongly 
agree) was used to classify the experts’ opinions.12 Each ques-
tion, each topic axis, and the questionnaire as a whole were 
evaluated as follows.

Each topic was evaluated using four questions created by 
the authors in order to assess the representativeness, relevance, 
clarity, and coherence of the content, as these items are the 
most commonly used criteria in the content validity assess-
ment sheet.12

•	 Is the statement clear? Can it be understood at a first 
reading?

•	 Is the answer consistent with the question?
•	 Are the alternatives clear, without the possibility of dou-

ble interpretation?
•	 Is the question relevant, that is, is it important to know 

the content addressed in the question?

Each axis was evaluated through two close-ended questions 
and an open-ended one:

•	 Is this axis relevant? Is it important within the study 
subject?

•	 Is this axis comprehensive? Does it cover the main 
aspects of the topic?

•	 Open-ended question: Are there any questions that could 
be included or modified within this axis? Which one?

The questionnaire as a whole was evaluated through two 
close-ended questions and an open-ended one:

•	 Is this questionnaire relevant to assess the knowledge of 
pediatricians and family doctors about obesity diagnosis, 
risk factors, and the adoption of preventive measures?

•	 Is it comprehensive? Does the questionnaire cover 
the main aspects to assess the knowledge about the 
study topic?

•	 Open-ended question: Is there anything you would like 
to add to the questionnaire?

The initial questionnaire had 35 questions distributed in three 
axes: Axis 1: “Attitudes and practices of pediatricians or family 
physicians during the childcare”; Axis 2: “Theoretical knowledge 
about obesity diagnosis and identification of its risk factors”; and 
Axis 3: “Barriers found by family physicians and pediatricians to 
address the obesity issue during the appointments.”

Scientific articles, guidelines from the Brazilian Society of 
Pediatrics, and the WHO were used as references for the prepa-
ration of the questions.13-21

At the end of each round, the content validation index (CVI) 
was measured. To finish the Delphi technique rounds and val-
idate the questionnaire, the CVI should be greater than 80%. 

The CVI measures the percentage of experts who agree on 
certain aspects of the instrument. The score is calculated by 
adding up items that were marked with a “4” or “5” by the 
experts, dividing this number by the total number of responses, 
and multiplying the result by 100. New Delphi rounds were 
carried out until reaching 80% CVI.

In the characterization of the experts, the categorical vari-
ables were described by absolute and relative frequencies and 
the numerical variables by means or medians and standard 
deviations or interquartile range. 

In the evaluation phase using the Delphi technique, the 
experts’ answers were classified by absolute frequencies and 
percentages, to verify the clarity of alternatives and statements, 
the coherence between statements and alternatives, and the rel-
evance and pertinence of the questions.

The questionnaire evaluations were described by the per-
centages of each type of answer. The CVI was calculated per 
item (CVI-i), per axis (CVI-a), and for the full questionnaire 
(CVI-q), according to the aspect evaluated. The CVI-a is the 
average of the CVI-i of each item of the questions referring to 
the analyzed axis, and the CVI-q is the average of the CVI-i 
of each item evaluated in all the questions. The analysis was 
performed using the SPSS software, version 24. Data were col-
lected and stored in Google Drive and exported to Microsoft 
Excel, where the analyses were performed.

The agreement among the experts was calculated using an 
inter-rater reliability measurement appropriate to the answer 
distribution, such as Gwet’s AC2 with ordinal weight,22 with 
the coefficients followed by 95% confidence intervals and 
p-values for the test of hypotheses. The agreement coefficients 
were compared to the classification presented by Altman,23 
which considers poor the coefficients lower than 0.2, reason-
able between 0.2 and 0.4, moderate between 0.4 and 0.6, good 
between 0.6 and 0.8, and excellent those above 0.8. For this 
study, CVI values or agreement coefficients over 0.80 were 
considered satisfactory. The analyses were performed using the 
irrCAC, an R package.24

The survey project was submitted for analysis by the Survey 
Ethics Committee and approved by Statement No. 4.636.789, 
CAAE: 43156021.4.0000.0068, issued on April 8, 2021.

RESULTS
A total of 63 experts were invited to assess and give their opin-
ion on the questionnaire. In all, 52 accepted the invitation 
and analyzed the instrument, and 11 accepted the invitation 
but were unable to respond within the deadline. At the begin-
ning of the questionnaire, the experts were asked the follow-
ing question: “Do you think obesity is handled well by family 
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physicians or pediatricians?” 65.4% disagreed. The data of the 
52 experts are presented in Table 1.

In the first round, the experts expressed their opinions 
for each item of the 35 questions, according to the Likert 
scale. Questions 8 and 9 did not reach the minimum CVI 
of 80% for clarity of alternatives, and question 31 did not 
reach the CVI for clarity of statement. Also, 100% of the 
experts found the three axes relevant, and 98% found them 

comprehensive. Regarding the questionnaire, 98% rated it as 
relevant and comprehensive. 

After the statistical analysis and reading experts’ comments, 
the questionnaire was reformulated. In addition to the ques-
tions with CVI<80%, questions 1, 29, and 30 were modified 
based on the experts’ opinions, even having reached CVI>80%. 
The Likert scale of axis 1 was changed based on suggestions, 
and four new questions were added. The changes were submit-
ted for analysis by the experts in a second round.

In the second round, the same 52 experts analyzed and 
answered the questionnaire. In total, 86% of them agreed 
to modify the Likert scale of axis 1. All modified questions 
achieved a CVI greater than 80%, and the four added ques-
tions obtained a CVI above 90%.

After two rounds, the questionnaire reached the CVI appro-
priate for the study, with its final version containing 40 ques-
tions. The final CVI of all questions was over 80%. The CVI 
of the axis and the final questionnaire can be found in Table 2.

After the two rounds, the expert agreement index was cal-
culated using Gwet’s AC2 inter-rater reliability coefficient. 
In the second round, the agreement indexes for clarity of the 
statements, clarity of the alternatives, coherence, relevance, and 
general agreement were excellent. After the final changes, the 
inter-rater reliability was calculated again with 40 questions, 
and the data are shown in Table 3.

Table 1 Characterization of the experts.

Number of specialists 52

Median age 47.4 years

Minimum and maximum age 32–79 years

Female 75%

Regions of Brazil

South 9.6%

Southeast 53.8%

Central-West 13.5%

Northeast 13.5%

North 9.6%

Area of expertise

Endocrinology 82.7%

Nutrology 17.3%

Experience in the area of expertise (years)

<5 7.7%

5–15 28.8%

16–25 38.5%

26–35 15.4%

>35 9.6%

Workplace

Public service only 11.5%

Private service only 5.8%

Private and public services 82.7%

Title

Specialist title 21.2%

Master’s degree 28.8%

Doctorate degree 42.3%

Postdoctoral degree 7.7%

Percentage of overweight patients seen in the week

<10 27%

11–20 48%

21–30 19%

>30 6%

Table 2 Final content validation index of the axis and 
the questionnaire.

Axis CVI

1 (questions 1–15) 94.26

2 (questions 16–31) 95.16

3 (questions 32–40) 95.99

Final questionnaire 95.01

CVI: content validity index.

Table 3 Inter-rater reliability assessment after the 
changes in the questionnaire.

Aspect
Agreement coefficient 

(95% CI)
p-value

Clarity of the 
statement

0.896 (0.880; 0.913) <0.001

Clarity of the 
alternatives

0.843 (0.807; 0.878) <0.001

Coherence 0.896 (0.877; 0.916) <0.001

Relevance 0.970 (0.958; 0.981) <0.001

General 0.905 (0.893; 0.918) <0.001

CI: confidence interval
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DISCUSSION
The minimum requirement for the development of a measure-
ment instrument is to have its content validated as relevant and 
representative.25 The validation process is one of the most com-
mon challenges in the preparation of this type of instrument. 
This study faced this challenge and validated the content of a 
questionnaire that will serve as an instrument to assess the atti-
tudes, the practices, and the knowledge of family physicians 
and pediatricians in relation to the diagnosis, prevention, and 
treatment of obesity, as well as to identify the barriers found 
by these professionals to address this topic.

The validity of a measurement tool is a critical factor in its 
selection and application in both professional practice and aca-
demic research. An instrument is valid when it measures what 
it was supposed to measure.26

The content is validated by a panel of experts who judge 
the instrument elements and categorize the tool according to 
the relevance and representativeness of its content.27 There is no 
consensus in the literature on the minimum number of experts. 
Grant and Davis do not specify an exact number, but often 
the studies use a group of up to 10 experts. These authors also 
propose that the decision on the number of experts depends on 
their level of specialization, their experience, and their knowl-
edge on the subject being evaluated.28

This study invited 63 experts. There was also a concern 
about the quality of the experts. Half of them had a doctorate 
or a postdoctoral degree, setting up a panel of experts with a 
high degree of specialization. Additionally, they came from all 
regions of Brazil, contributing opinions based on their differ-
ent regional realities.

At the end of the study, more than 80% of the experts 
responded not only to the first round but also to the sec-
ond. This high number of experts could have been a prob-
lem for the study, as it is known that the higher the num-
ber of people evaluating a topic, the harder it is to reach a 
consensus, which could lead to many evaluation rounds. 
Nevertheless, this was not the case, and a consensus was 
reached after just two rounds.

The low abstention observed in this study can be explained 
by the use of an online form that facilitated the experts’ 
answers and reminded them about the evaluation each week. 
Another reason that may justify such adherence is the fact 
that the prevalence of obesity has been increasing in recent 
years and that its negative impact on individual and collec-
tive health has encouraged the experts to contribute with an 
instrument that can improve the management of such disease 
in the health system.1,10,11

Upon the receipt of the experts’ answers, the questionnaires 
were subjected to quantitative and qualitative analyses. There is 

more than one approach to verify the validity of an instrument 
content, as well as several statistical methods for data analysis. 
Some studies classify these methods into two categories: indexes 
related to content validity and indexes of general agreement.29 
This study used both methods for the analysis.

Polit and Beck proposed a CVI>0.78 for each item of the 
questionnaire and a mean CVI>0.9 for the content to be con-
sidered validated.30 This study required an index >0.8 for both 
measures. At the end of the study, the CVI of all instrument 
items was above 0.8. The mean CVI of all axes and the mean 
CVI of the final questionnaire were both above 0.9, which 
allowed the content of the instrument to be considered vali-
dated and representative.

There are several ways to calculate the agreement coef-
ficient. This study chose to use Gwet’s AC2, which is more 
appropriate when there are concentrations of responses in 
one direction, that is, when the proportion of favorable and 
unfavorable responses is not the same.22 After all the mod-
ifications, the experts agreed that the statements and alter-
natives were clear and that the questionnaire was coherent 
and relevant, as all these items had an index greater than 0.8 
with statistical significance. The final agreement coefficient 
was excellent, reaching 0.905 in the general analysis, indi-
cating that, despite the high number of experts, they agreed 
with each other.

As limitations of the study, we can mention the general 
scope of the questionnaire, which was 0.78 in the first round. 
A possible justification for this index lower than 0.8 may be 
the fact that not all the causes of obesity were addressed in 
the questionnaire — only the main ones, because obesity is 
multifactorial, and it was not possible to include all causes.13 
Conducting a pilot test with the application of the final instru-
ment to the target audience could also bring improvements to 
the tool. The lack of face-to-face meetings with the experts to 
clarify doubts regarding the evaluation steps could negatively 
contribute to the results. Therefore, to minimize this risk, the 
guidelines of some authors were followed for the instrument 
validation process, such as sending an invitation letter, the ref-
erences, the study objective, and a detailed instruction manual 
on how to proceed with the evaluation. The validation process 
is more comprehensive than content validation.26 Therefore, it 
is necessary to subject the questionnaire to other psychometric 
tests, such as reliability or construct validation, for example, 
before applying it in research.

The development of a questionnaire that can assess whether 
family physicians and pediatricians know how to diagnose obe-
sity and overweight, whether they know how to identify their 
risk factors, and what are the barriers they find in addressing 
the issue can be useful in improving pediatric patient care and 
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adopting effective preventive measures against obesity, as these 
professionals are inserted in a strategic position in the public 
health system, which is the primary sector.9 These physicians 
are essential in the detection of obesity, the application of pre-
ventive measures, and the assistance in and implementation 
of public policies to fight the increased prevalence of obesity.

This developed instrument had a CVI>0.8, and an excel-
lent agreement coefficient from the judges, which validate the 
instrument. Therefore, the instrument can be considered rele-
vant to identify aspects that need to be improved with regard 
to the approach, diagnosis, and prevention of overweight in 
primary health care attention.
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