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ABSTRACT

The Centers for Disease Control and Prevention (CDC) Clear Communication Index (CCI) was cross-culturally 

adapted to Brazilian Portuguese (BR). It was necessary to analyze the reliability and validity of the BR-CDC-CCI 

for its use in Brazil. This study aimed to evaluate the psychometric properties of the instrument in its Brazilian 

version. Four specialists in health education used the BR-CDC-CCI to evaluate a population-level health edu-

cation material. Primary health care professionals (n = 105) evaluated the same health material using the BR-

CDC-CCI, and 30 professionals performed the retest 15 to 20 days after the first assessment. Cohen Kappa and 

area under the receiver operating characteristic (ROC) curve analyses were developed. Inter-rater agreement 

ranged from moderate to almost perfect, with 90% of the items almost perfect. The percentage of agreement 

ranged from 8.6% to 98.1%. For the analyzed questions, the area on the ROC curve was 0.9412 (confidence 

interval [CI] 95%; [0.8259, 1.000]). The BR-CDC-CCI had sufficient validity and reliability for its use in the evalua-

tion of educational/ informational materials in health in the Brazilian context. In view of the good results from 

this psychometric assessment, we anticipated the BR-CDC-CCI could contribute to improvements in Brazilian 

professionals’ skills in developing health communication materials, thereby improving the quality of educa-

tion and, possibly health outcomes. [HLRP: Health Literacy Research and Practice. 2022;6(2):e84–e87.]

Health communication should be based on effective cri-
teria for clarity (Baur & Prue, 2014). To address the need for 
standard criteria for health communication and education 
materials, the Centers for Disease Control and Prevention 
(CDC) Clear Communication Index (CCI) was designed 
and tested by staff at the United States CDC in 2014. The 
CDC-CCI has 20 close-ended questions covering seven 
domains: main message and call to action, language, infor-
mation design, state of the science, behavioral recommen-
dations, numbers, and risk. The CDC-CCI presented good 
validity when tested before and after redesigning three ed-
ucational materials (Baur & Prue, 2014). It can be used by 
health and communication professionals to evaluate public 
health materials intended for audiences of different levels 
of health literacy (Early et al., 2020; O’Sullivan et al., 2020; 
Porter et al., 2019). Studies on health literacy in Brazil are 
incipient and instruments with criteria and objectivity like 
the CDC-CCI are not yet available to assist health profes-
sionals in the development of health education materials. A 
cross-culturally adapted version to Brazilian Portuguese (BR) 
(Marinho et al., 2020) was carried out and it is still necessary 

to analyze its reliability and validity. Hence, this study aimed 
to evaluate some psychometric properties of the instrument 
in its Brazilian version.

METHODS
This was a methodological study for evaluating some psy-

chometric properties of the BR-CDC-CCI (Guillemin et al., 
1993; Hosmer & Lemeshow, 2000; Shoemaker et al., 2014; 
Wong et al., 2018). We compared the evaluation of one health 
education material by 105 health professionals with a con-
sensus of experts and performed its reliability assessment. 
The study was approved by the Research Ethics Committee 
of the Federal University of Minas Gerais (protocol CAAE 
79108017.9.0000.5149).

Data Collection
Three municipalities in Minas Gerais, southeastern Bra-

zil, were chosen by convenience in the neighborhood of 
the researcher’s (A.M.C.L.M.) study center. Two research-
ers (A.M.C.L.M. and L.E.O.C.) consecutively approached 
118 health professionals in their respective workplaces. All 
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health professionals had bachelor’s degree in health area 
and worked in public primary health care units. The num-
ber of participants was according to the recommendation to 
include from 5 to 10 respondents for each question under 
validation (Shoemaker et al., 2014). The researchers asked 
the professionals to use the BR-CDC-CCI to assess health 
education material and to answer a demographic question-
naire. There were 105 professionals who agreed to partici-
pate. Data collection was conducted between September 
2018 and February 2019.

The Health Education Material 
The research team chose the population-level material 

from the Ministry of Health (Brasil, 2015). This 28-page 
booklet was publicly available, addressed a topic common 
to different health areas, and included the seven assessment 
domains for which the CDC-CCI was designed. This health 
education material was used in primary health care (PHC) 
settings in Brazil to inform patients about the rationale use 
of medicines. This booklet was useful for evaluation of BR-
CDC-CCI because it was nationally used by all PHC profes-
sionals (Brasil, 2015).

Gold Standard 
The gold standard for the evaluation of the education 

material included four specialists with more than 10 years 
of experience in health education and communication. Two 
meetings were held, one to explain the evaluation rules and 
the second to establish the gold standard of the presence 
or absence of compliance with the criterion for each 20 

items of the BR-CDC-CCI (Rutjes et al., 2007). With extensive 
discussion, each meeting lasted approximately 4 hours until 
reaching the consensus. 

Reliability 
Randomly selected, 30% of the professionals reevaluated 

the health education material 15 to 20 days after the first as-
sessment. This retest allowed for answers to be checked to de-
termine if answers remained stable over time, which ensured 
that the instrument resisted the time bias (Wong et al., 2018). 

Data Analysis
After double entry of data and correction of typing inconsis-

tencies, a descriptive analysis was conducted on demographic 
characteristics. The percentage of agreement for each question 
of the instrument was calculated by comparing it with the re-
sult of the gold standard, dichotomized between presence and 
absence of the CDC-CCI instrument criterion. To assess the 
predictive capacity of the health professionals’ responses for 
each of the items in relation to the gold standard established 
by the specialists, the area under the receiver operating char-
acteristic (ROC) was used. The curve was constructed using 
participants’ answers about the presence or absence of the cri-
terion and the percentage of positive responses regarding com-
pliance with the BR-CDC-CCI criterion. Theoretically, items 
with a positive evaluation according to the gold standard were 
expected to have a higher proportion of positive responses 
among participants and vice versa. The construction of the 
ROC curve was based on the balance between sensitivity and 
specificity and its analysis was synthesized by calculating the 
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area under the curve, with a respective 95% confidence inter-
val (Hosmer & Lemeshow, 2000; Wong et al., 2018). The gold 
standard assessment indicated that question 20 “does not ap-
ply” to the educational material evaluated. Thus, this item was 
disregarded for the purpose of calculating the area under the 
ROC curve, since the construction of this calculation requires 
a dichotomous response. The reliability of the instrument was 
analyzed through reproducibility using Kappa Cohen intra-
examiner concordances (Landis & Koch 1977). The statistical 
analyses were performed using the STATA version 14.

RESULTS
The average age of the group who selected to assess repro-

ducibility (n = 30) was 35.4 years. The majority (73.3%) were 
women, and 76.7% had a postgraduate course with a high per-
centage of nurses and dentists (63.3%). The average age of the 
105 professionals was 35.6 years. There was a higher percent-
age of women (77.1%). Nurses and dentists represented 71.4% 
of the total.

The inter-rater agreement, which assessed the temporal sta-
bility of the BR-CDC-CCI through Kappa, as well as the per-

centage of positive responses regarding compliance with the 
CDC-CCI criterion attributed by the health professionals per 
question, was shown in Figure 1. Inter-rater agreement ranged 
from moderate to almost perfect, with 90% of the items almost 
perfect. The temporal stability for question 20, although mod-
erate, had the lowest value among the participants. The ques-
tion 17 was considered applicable but with low performance 
in this study. The percentage of agreement ranged from 8.6% 
to 98.1%. For the analyzed questions, the area under the ROC 
curve was 0.9412 (CI 95%; [0.8259,1]) (Figure 2). 

DISCUSSION
Although problems were detected on two questions, the 

BR-CDC-CCI showed satisfactory reliability and validity for 
its use with the chosen health communication material. The 
Brazilian version of the instrument showed adequate inter-
rater kappa values, showing temporal stability (Rodrigues et 
al., 2019; Shoemaker et al., 2014). The performance of area un-
der the ROC curve showed that the Brazilian version of the 
CDC-CCI is valid (Hosmer & Lemeshow, 2000; Wong et al., 
2018).

The problems with question 20 reinforced the recommen-
dations of the English Index authors that the questions not 
applicable to certain materials can be excluded during the 
evaluation (Baur & Prue, 2014). Question 17 was a part of a 
“numbers” domain, which was difficult even among those who 
create educational materials. As in other cultural contexts, 
there were difficulties in the field of “numeracy” (Rothman 
et al., 2008).

The CDC-CCI was created to be used by professionals in-
volved in creating or evaluating health communication ma-

Figure 1. Temporal stability of the Brazilian Portuguese Centers for 
Disease Control and Prevention (CDC) Clear Communication Index 
(CCI) agreement of the evaluators (percentage of positive responses 
regarding compliance with the CDC-CCI criterion assigned by health 
professionals).

Figure 2. Validity of the Brazilian Portuguese Centers for Disease 
Control and Prevention (CDC) Clear Communication Index (CCI). The 
area under the ROC curve (percentages of positive responses regard-
ing compliance with the CDC-CCI criterion attributed by health pro-
fessionals by question versus dichotomous values of the gold stan-
dard assessment). CI = confidence interval; ROC = receiver operating 
characteristic. 
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terials (Baur & Prue, 2014), especially those used in public 
health communication. The participation of PHC profession-
als in the present study can be considered a right choice for 
a Brazilian validation study because primary care was where 
the largest volume of education interactions in health care 
occurred (Hone et al., 2018). As there were greater links be-
tween service and patients, these professionals had a great 
capacity to evaluate the criteria in the material chosen for the 
public in general in Brazil.

Additional steps were required to better understand the 
psychometric properties of the instrument (i.e., the analysis 
of other health materials with the participation of several au-
diences as was done by the authors of the English version of 
the CDC-CCI). In future studies, the inclusion of profession-
als from other regions could be desirable. On the other hand, 
we evaluated PHC professionals in smalls towns that were 
the majority among the municipalities in Brazil (Calvo et al., 
2016); we also evaluated health professionals from the Bra-
zilian National Health System, which is the major employer 
of health professionals in the country. Even though our data 
were not generalizable to the entire country, this is the first 
study to assess psychometric properties of the CDC-CCI in 
Brazil and these results could be considered a useful step for 
further research in the instrument evaluation. As recom-
mended by the literature, the use of complementary assess-
ment instruments may be required in certain educational/in-
formational materials in health (Early et al., 2020; O’Sullivan 
et al., 2020; Porter et al., 2019). Finally, these types of instru-
ments did not prove whether the health education material 
were effective, therefore, testing them with a target popula-
tion is relevant. 

CONCLUSION
The BR-CDC-CCI had sufficient validity and reliability. 

In view of the good results from this psychometric assess-
ment, we anticipated that the BR-CDC-CCI could contribute 
to improvements in Brazilian professionals’ skills in develop-
ing health communication materials, thereby improving the 
quality of education and, potentially, health outcomes.

REFERENCES
Baur, C., & Prue, C. (2014). The CDC Clear Communication Index 

is a new evidence-based tool to prepare and review health infor-
mation. Health Promotion Practice, 15(5), 629–637. https://doi.
org/10.1177/1524839914538969 PMID:24951489

Brasil. (2015). Ministério da Saúde. Secretaria de Ciência, Tecnologia e 
Insumos Estratégicos. Departamento de Assistência Farmacêutica 
e Insumos Estratégicos. Cartilha para a promoção do uso racional 
de medicamentos [Booklet for the promotion of the rational use of 
medicines]. Brasília, DF: Ministério da Saúde. http://bvsms.saude.
gov.br/bvs/publicacoes/cartilha_promocao_uso_racional_medica-
mentos.pdf

Calvo, M. C. M., Lacerda, J. T., Colussi, C. F., Schneider, I. J. C., & Rocha, 
T. A. H. (2016). Municipalities stratification for health performance 
evaluation. Epidemiologia e Serviços de Saúde: Revista do Sistema 
Unico de Saúde do Brasil, 25(4), 767–776. https://doi.org/10.5123/
S1679-49742016000400010 PMID:27869970

Early, M. L., Kumar, P., Marcell, A. V., Lawson, C., Christianson, M., & 
Pecker, L. H. (2020). Literacy assessment of preimplantation genetic 
patient education materials exceed national reading levels. Journal 
of Assisted Reproduction and Genetics, 37(8), 1913–1922. https://doi.
org/10.1007/s10815-020-01837-z PMID:32472448

Guillemin, F., Bombardier, C., & Beaton, D. (1993). Cross-cultural 
adaptation of health-related quality of life measures: Literature re-
view and proposed guidelines. Journal of Clinical Epidemiology, 
46(12), 1417–1432. https://doi.org/10.1016/0895-4356(93)90142-N 
PMID:8263569

Hone, T., Macinko, J., & Millett, C. (2018). Revisiting Alma-Ata: What 
is the role of primary health care in achieving the Sustainable De-
velopment Goals? Lancet, 392(10156), 1461–1472. https://doi.
org/10.1016/S0140-6736(18)31829-4 PMID:30343860

Hosmer, D. W., & Lemeshow, S. (2000). Applied logistic regression (2nd 
ed.). Wiley. https://doi.org/10.1002/0471722146

Landis, J. R., & Koch, G. G. (1977). The measurement of observer agree-
ment for categorical data. Biometrics, 33(1), 159–174. https://doi.
org/10.2307/2529310 PMID:843571

Marinho, A. M. C. L., Baur, C., Ferreira, F. M., Borges-Oliveira, A. C., 
& Abreu, M. H. N. G. (2020). Cross-cultural adaptation of the Clear 
Communication Index to Brazilian Portuguese. Revista de Saude Pu-
blica, 54, 26. https://doi.org/10.11606/s1518-8787.2020054001561 
PMID:32187313

O’Sullivan L., Sukumar P., Crowley R., McAuliffe E., Doran P. (2020). 
Readability and understandability of clinical research patient infor-
mation leaflets and consent forms in Ireland and the UK: A retro-
spective quantitative analysis. BMJ Open. 3;10(9):e037994. https://
doi.org/10.1136/bmjopen-2020-037994.

Porter, K. J., Alexander, R., Perzynski, K. M., Kruzliakova, N., & Zoell-
ner, J. M. (2019). Using the Clear Communication Index to improve 
materials for a behavioral intervention. Health Communication, 
34(7), 782–788. https://doi.org/10.1080/10410236.2018.1436383 
PMID:29419320

Rodrigues, I. B., Adachi, J. D., Beattie, K. A., Lau, A., & MacDermid, J. 
C. (2019). Determining known-group validity and test-retest reli-
ability in the PEQ (personalized exercise questionnaire). BMC Mus-
culoskeletal Disorders, 20(1), 373. https://doi.org/10.1186/s12891-
019-2761-3 PMID:31412834

Rothman, R. L., Montori, V. M., Cherrington, A., & Pignone, M. P. 
(2008). Perspective: The role of numeracy in health care. Jour-
nal of Health Communication, 13(6), 583–595. https://doi.
org/10.1080/10810730802281791 PMID:18726814

Rutjes, A. W. S., Reitsma, J. B., Coomarasamy, A., Khan, K. S., & Bossuyt, 
P. M. N. (2007). Evaluation of diagnostic tests when there is no gold 
standard. A review of methods. Health Technology Assessment, 
11(50), iii, ix-51. https://doi.org/10.3310/hta11500 PMID:18021577

Shoemaker, S. J., Wolf, M. S., & Brach, C. (2014). Development of the Pa-
tient Education Materials Assessment Tool (PEMAT): A new mea-
sure of understandability and actionability for print and audiovisual 
patient information. Patient Education and Counseling, 96(3), 395–
403. https://doi.org/10.1016/j.pec.2014.05.027 PMID:24973195

Wong, A., Yiu, S., Nasreddine, Z., Leung, K.-T., Lau, A., Soo, Y. O. Y., 
Wong, L. K., & Mok, V. (2018). Validity and reliability of two alter-
nate versions of the Montreal Cognitive Assessment (Hong Kong 
version) for screening of Mild Neurocognitive Disorder. PLoS One, 
13(5), e0196344. https://doi.org/10.1371/journal.pone.0196344 
PMID:29791452


