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Short version of the Problem Areas in Diabetes scale 
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and criterion validity study
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INTRODUCTION
Patients with type 1 diabetes mellitus (DM1) and type 2 diabetes mellitus (DM2) frequently 
report emotional distress. The Problem Areas in Diabetes scale (PAID) is a 20-item self-assess-
ment tool designed to measure emotional distress levels associated with diabetes mellitus (DM). 
The scale quantifies the perception and emotional experiences of patients with DM throughout 
their course of living with the disease. This instrument was created in 1995 in the United States.1

The PAID was translated into Portuguese language and validated for use in Brazil in 2007.2 

The authors found a high Cronbach’s alpha value, indicating satisfactory internal consistency with 
the original version. Furthermore, they evaluated the factorial structure using exploratory factor 
analysis (EFA), finding a single dimension; however, they chose to consider the PAID with four 
dimensions, as established by previous studies;3 therefore, there are no studies in the Brazilian 
literature that compare the different internal structures of the PAID.

In specialized literature, consensus regarding the dimensionality of this instrument is lacking. 
Several studies that validated the instrument for their respective countries evaluated the factorial 
structure by means of EFA and principal components analysis (PCA) and structures with four,3 
three,4 two,5,6 and one domain7 were found, in addition to a short version with 5 items,8 consen-
sus regarding the best factorial structure for the PAID is lacking.

Lee et al.9 attempted to justify this disagreement: they stated that cultural differences could 
explain these findings. However, this hypothesis does not justify similar structures in studies 
from different countries and different dimensions in the same culture. Furthermore, most of 
these studies analyzed a single sample group, that is, individuals with DM1 and/or DM2, which 
may have influenced the results.10 
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ABSTRACT
BACKGROUND: The Problem Areas in Diabetes scale (PAID) is used to measure emotional distress levels 
related to diabetes mellitus (DM). However, consensus on its internal structure is lacking.
OBJECTIVE: To compare the different internal structures of the PAID and propose a shortened version for 
Brazilian patients with diabetes.
DESIGN AND SETTING: Structural and criterion validity study.
METHODS: We included Brazilian patients with type 1 DM (DM1) and type 2 DM (DM2) in this study. In 
accordance with the international consensus recommendations, we assessed the structural validity using 
confirmatory factor analysis (CFA) and used the following indices to evaluate model fit: root mean square 
error of approximation (RMSEA), comparative fit index (CFI), Tucker–Lewis index (TLI), standardized root 
mean square residual (SRMR), chi-square/degrees of freedom (DF), Akaike information criterion (AIC) and 
sample-size adjusted Bayesian information criterion (SABIC). Modification indices and factor loadings were 
used to reduce the number of items.
RESULTS: One hundred eighty-five patients, most of whom included women with DM2, participated 
in the study. The reduction in the PAID generated a unidimensional structure with 13 items (PAID-13). 
The PAID-13 presented the best-fit indices (chi-square/DF = 2.15, CFI = 0.989, TLI = 0.986, RMSEA = 0.079, 
and SRMR = 0.049). When the PAID versions with 13 and 20 items (original version) were correlated, a 
strong correlation was observed (rho = 0.941, P < 0.001).
CONCLUSION: The short version of the PAID scale with 13 items presented a more appropriate internal 
structure for Brazilian patients with diabetes.
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Structural validity is an important psychometric property that 
measures whether results reflect the hypothetical dimensional-
ity of a construct.11 EFA is used to identify correlations between 
defined variables and yet undefined factors, whereas confirmatory 
factor analysis (CFA) allows checking the correlation between vari-
ables and their respective factors in already validated or originally 
pre-established models.12

Given the instrument’s ability to measure emotional distress lev-
els related to DM, we emphasize its relevance in scientific research 
and clinical applicability. However, no Brazilian study has compared 
the different factorial structures of the PAID to identify the most 
suitable one. In this study, we hypothesized that the short version 
of the PAID would present the best factorial structure, correlating 
strongly with the long version.

OBJECTIVE
Considering the divergence between the dimensionality of the 
PAID and the lack of studies that verify the best Brazilian version 
for this scale, the objective of this study was to compare the dif-
ferent internal structures of the PAID using CFA and propose a 
short version for Brazilian patients with DM.

METHODS

Study design 
This was a structural and criterion validation study. Data were 
collected online using Google Forms (Mountain View, United 
States). This research was disseminated through Facebook, 
Instagram, and WhatsApp (Meta Platforms Inc., Menlo Park, 
United States). All the participants provided virtual consent for 
inclusion in the study. 

Ethics approval and consent to participate
This study was approved by the Research Ethics Committee of 
the Universidade Ceuma, in São Luís (Maranhão, northeast 
Brazil) on August 29, 2018 (number 2.853.570) in accordance 
with the Declaration of Helsinki. All respondents freely partici-
pated in the study and signed an informed consent form.

Participants and sampling
The sample size followed the recommendations of the 
COnsensus-based Standards for the selection of health 
Measurement INstruments (COSMIN): seven times the 
number of items in the questionnaire),12 which recom-
mended a minimum of 140 individuals. The inclusion cri-
teria were: men and women aged over 18 years, speakers 
of Brazilian Portuguese, and diagnosed with DM1 or DM2. 
Individuals diagnosed with cognitive changes and/or with the 
inability to read or write were excluded.

Problems Areas in Diabetes scale (PAID) 
The PAID is a self-administered self-report instrument originally 
developed at Joslin Diabetes Center in Boston, Massachusetts, 
USA. This scale assesses, from the patients’ perspective, the 
impact of diabetes and its treatment on their lives. The Brazilian 
version of the PAID comprises 20 items covering a range of 
emotional states frequently reported by patients with DM1 and 
DM2. The PAID produces a total score ranging from 0 to 100, 
with a high score indicating a high level of emotional distress. 
It uses a 5-point Likert scale ranging from: “Not a problem” = 0, 
“Small problem” = 1, “Moderate problem” = 2, “Almost a serious 
problem” = 3, “Serious problem” = 4. A total score of 0-100 was 
reached by summing the 0-4 responses given on the 20 items of 
the PAID and multiplying this sum by 1.25.2

Statistical analysis
Descriptive statistical analysis was performed; the values are pre-
sented as means and standard deviations for quantitative vari-
ables and absolute numbers and percentages for qualitative vari-
ables. Descriptive analysis was performed using SPSS software 
version 17.0 (IBM, Chicago, United States).

We used CFA with the R Studio software (Boston, MA, USA) 
and the lavaan and semPlot packages. CFA was performed using 
a polychoric matrix and a robust diagonally weighted least squares 
(RDWLS) extraction method, as recommended by specialized lit-
erature for ordinal data.13,14 Model fit was assessed using the follow-
ing indices: root mean square error of approximation (RMSEA) 
with 90% confidence interval (CI), comparative fit index (CFI), 
Tucker-Lewis index (TLI), standardized root mean square residual 
(SRMR), and chi-square/degrees of freedom (DF).15,16 

In this study, values >0.90 were considered adequate for CFI 
and TLI, and values < 0.08 were considered adequate for RMSEA 
and SRMR. Values < 3.00 were considered adequate in the inter-
pretation of chi-square/DF.17,18 To compare the PAID structures, 
the Akaike information criterion (AIC) and sample-size-ad-
justed Bayesian information criterion (SABIC) indices were used. 
The structure with the lowest AIC and BIC values was considered 
as the most parsimonious model, as recommended in the liter-
ature. In CFA, factor loadings ≥ 0.40 were considered adequate 
for the domain.15,19

We used modification indices and factor loadings to reduce 
the PAID. We considered items redundant in the PAID when the 
modification indices were greater than 10.0.19,20 In each pairwise 
analysis, we deleted redundant items with the lowest factor loadings.

Criterion validity was assessed by applying Spearman’s cor-
relation coefficient (rho) between the PAID version with 13 items 
and the original version with 20 items (considered the gold stan-
dard according to COSMIN). Thus, criterion validity was met 
when rho ≥ 0.70.12
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RESULTS
We included 185 patients diagnosed with DM1 or DM2. 
The  majority of the sample comprised women (75.1%) with a 
mean age of 49 years, married, with DM2 and with incomplete 
primary education. Table  1 presents the personal and clinical 
characteristics of the patients.

The original version of the PAID scale, with one domain and 20 
items, was tested using CFA and presented inadequate fit indices, as 
shown in Table 2. Therefore, PAID reduction was performed based 
on the modification indices shown in Table 3, generating a unidi-
mensional structure of the PAID scale with 13 items (PAID-13).

In this new scenario, the internal structure of PAID-13 
(Structure 1) was compared with other structural models found 
in the literature, in addition to the original version (Structure 2). 
As described in Table 2, we also compared the following structures: 
structure with two domains and 20 items (structure 3) validated 
by Miller et al.;6 structure with two domains and 20 items (struc-
ture 4) validated by Veld et al.;5 structure with three domains and 
20 items (structure 5) validated by Papathanasiou et al.;4 structure 
with four domains and 20 items (structure 6) validated by Snoek 
et al.;3 and structure with one domain and five items (structure 7) 
proposed by McGuire et al.8

Using CFA, adequate fit indices were found only in struc-
ture 1 of the PAID with 13 items (after adding four covariances 
to the model): chi-square/DF = 2.15, CFI = 0.989, TLI = 0.986, 

RMSEA = 0.079, and SRMR = 0.049. Table 2 also presents the 
appropriate factor loadings (≥ 0.40) of the PAID-13 (structure 1). 
Regarding criterion validity, we observed a high correlation mag-
nitude of 0.941 (P < 0.001) between the PAID versions with 13 and 
20 items, even after reducing the number of items.

The Brazilian Portuguese version of the PAID-13 is available 
at https://questionariosbrasil.blogspot.com. To calculate the total 
PAID-13 score, all marked values were added, divided by 13, and 
multiplied by 25, generating a score ranging from 0 to 100 (higher 
scores indicating greater emotional distress).

DISCUSSION
This study identified the most appropriate structure for the 
Brazilian version of the PAID with one domain and 13 items 
(PAID-13) using modification indices as a technique for reduc-
ing the instrument. This reduction was proposed after the origi-
nal version of the PAID scale with one domain and 20 items pre-
sented inadequate fit indices.

The structure of the Brazilian version of the PAID was eval-
uated using EFA and only one domain was found.2 However, 
according to the authors, due to the small sample size, they opted 
to maintain a structure with 4 domains and 20 items—as estab-
lished in the study conducted by Snoek et al.3 that investigated 
the dimensionality of the PAID in Dutch and North American 
patients with diabetes. These authors observed a suitable CFI 
for structures with one domain (0.93) and four domains (0.95).3 
In our study, the CFI and TLI values were also adequate (> 0.90) 
for the same structures tested by Snoek et al.3 However, we reject 
both instrument structures, as we observed inappropriate values 
of RMSEA and SRMR. However, Snoek et al.3 did not investi-
gate model residuals, which limits their analysis of the internal 
structure of PAID.

The PAID structure has been verified in several studies in dif-
ferent cultures, with different dimensions found in countries with 
the same culture and similar structures in different countries.9 
Therefore, no consensus has been reached on the dimensions of 
this instrument. Our study is pioneering in proposing a new struc-
ture (the PAID-13) and comparing this new structure with existing 
structures using the AIC and SABIC fit indices.

Huang et al.21 and Lee et al.9 pointed out some problems with 
the EFA used in most of these validation studies and recommended 
CFA as the best statistical evaluation method. Although the choice 
of EFA in these studies is justified by the fact that the original study 
did not evaluate this measurement property, there is a mistake by 
some authors when considering PCA as a synonym for EFA, which 
is not true. Our study used CFA to verify the dimensionality of the 
PAID using a methodology suitable for the instrument’s categor-
ical ordinal responses (i.e., the polychoric correlation matrix and 
RDWLS extraction method).

Table 1. Patient characteristics (n = 185)
Variables Mean (standard deviation) or number (%)
Age (years) 49.20 (14.90)
Sex (female) 139 (75.1%)
Body mass (kg) 71.53 (14.0)
Stature (m) 1.63 (0.07)
Body mass index (kg/m2) 26.91 (5.00)
Diabetes

Type 1 54 (29.1%)
Type 2 131 (70.8%)

Marital status
Single 54 (29.1%)
Married 117 (63.2%)
Divorced 7 (3.7%)
Widower 7 (3.7%)

Schooling
Primary 81 (43.7%)
Secondary 37 (20.0%)
Superior 39 (21.8%)
Postgraduate 28 (15.1%)

PAID
20 items (score, 
0-100)

40.76 (24.95)

13 items (score, 
0-100)

36.15 (28.07)

PAID = Problem Areas in Diabetes scale.

https://questionariosbrasil.blogspot.com
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Table 2. Comparison between the different structures of the Problem Areas in Diabetes scale (PAID) 
Structures Chi-square/DF CFI TLI RMSEA (90% CI) SRMR AIC SABIC
Structure 1 2.15 * 0.989 * 0.986 * 0.079 (0.061, 0.098) * 0.049 * 6824.401 6825.993
Structure 2 4.88 0.913 * 0.902 * 0.145 (0.136, 0.155) 0.111 10844.783 10846.905
Structure 3 4.83 0.914 * 0.904 * 0.144 (0.135,0.154) 0.109 10824.593 10826.768
Structure 4 4.59 0.915 * 0.905 * 0.144 (0.134,0.154) 0.110 10810.865 10813.040
Structure 5 4.22 0.929 * 0.919 * 0.132 (0.122, 0.143) 0.103 10729.012 10731.293
Structure 6 4.22 0.931 * 0.919 * 0.132 (0.122, 0.143) 0.100 10686.191 10688.684
Structure 7 26.16 0.894 0.787 0.370 (0.317, 0.426) 0.193 2919.856 2920.387

Factor loadings of the structure 1
Item 2 = 0.76
Item 3 = 0.79
Item 5 = 0.57
Item 6 = 0.90
Item 7 = 0.87
Item 8 = 0.88
Item 9 = 0.64

Item 10 = 0.89
Item 13 = 0.84
Item 14 = 0.76
Item 15 = 0.65
Item 16 = 0.88
Item 17 = 0.86

DF = degree of freedom; CFI = comparative fit index; TLI = Tucker–Lewis index; RMSEA = root mean square error of approximation; CI = confidence interval; 
SRMR = Standardized Root Mean Squared Residual; AIC = Akaike information criterion; SABIC = Sample-size adjusted Bayesian information criterion. 
Structure 1 = 1 domain and 13 items (items 2, 3, 5, 6, 7, 8, 9, 10, 13, 14, 15, 16 and 17); 
Structure 2 = 1 domain and 20 items; 
Structure 3 = 2 domains and 20 items (domain 1: items 1, 2, 14, 15, 16, 17, and 18; domain 2: items 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 19 and 20); 
Structure 4 = 2 domains and 20 items (domain 1: items 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14 and 19; domain 2: items 15, 16, 17, 18 and 20; 
Structure 5 = 3 domains and 20 items (domain 1: items 1, 2, 3, 6, 7, 8, 9, 10, 12, 13, 14, 15, 16, 19 and 20; domain 2: items 4, 5 and 11; domain 3: items 17 and 18);
Structure 6 = 4 domains and 20 items (domain 1: items 3, 6, 7, 8, 9, 10, 12, 13, 14, 16, 19 and 20; domain 2: items 1, 2 and 15; domain 3: items 4, 5 and 11; domain 4: items 17 and 18); 
Structure 7 = 1 domains and 5 items (items 3, 6, 12, 16 and 19). 
* Adequate fit indices (chi/square/DF < 3, CFI and TLI > 0.90, RMSEA and SRMR < 0.08). Lower AIC and SABIC values ​​indicate the best factor structure.

Table 3. Exclusion of redundant items from the Problem Areas in Diabetes scale (PAID) 
Redundant 
Items

Item Description MI
Factor 

Loading
Item 

Deleted
Decision 1

Item 12 Worrying about the future and the possibility of serious complications?
198.023

0.632
Item19

Item 19 Coping with complications of diabetes? 0.508
Decision 2

Item 4 Uncomfortable social situations related to your diabetes care (e.g., people telling you what to eat)?
84.266

0.584
Item 4

Item 5 Feelings of deprivation regarding food and meals? 0.686
Decision 3

Item 5 Feelings of deprivation regarding food and meals?
41.272

0.686
Item 11

Item 11 Feeling constantly concerned about food and eating? 0.621
Decision 4

Item 1 Not having clear and concrete goals for your diabetes care?
29.647

0.715
Item 1

Item 2 Feeling discouraged with your diabetes treatment plan? 0.795
Decision 5

Item 16 Feeling that diabetes is taking up too much of your mental and physical energy every day?
15.700

0.886
Item 20

Item 20 Feeling “burned out” by the constant effort needed to manage diabetes? 0.753
Decision 6

Item 17 Feeling alone with your diabetes?
14.215

0.866
Item 18

Item 18 Feeling that your friends and family are not supportive of your diabetes management efforts? 0.717
Decision 8

Item 7 Not knowing if your mood or feelings are related to your diabetes?
10.198

0.838
Item 12

Item 12 Worrying about the future and the possibility of serious complications? 0.632

MI = Modification indices.
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This study has some limitations that must be considered. 
The sample primarily comprised women diagnosed with DM2. 
The proposal to reduce the PAID presented in this study was devel-
oped based on the Brazilian version of the instrument. Therefore, 
we recommend that PAID-13 be tested and validated in other lan-
guages. Notably, the PAID-13 score was derived from responses to 
the Brazilian version of the PAID with 20 items, which may have 
contributed to the high correlation between the PAID versions. 
In this sense, it is advisable that future research independently eval-
uate the criterion validity of the PAID-13, in addition to investigat-
ing its reliability, construct validity, and responsiveness.

CONCLUSION
The short version of the PAID, with 13 items, presented a more 
adequate internal structure and excellent correlation with the 
long version. Therefore, this tool is recommended for use with 
patients with diabetes.

REFERENCES 
1.	 Polonsky WH, Anderson BJ, Lohrer PA, et al. Assessment of diabetes-

related distress. Diabetes Care. 1995;18(6):754-60. PMID: 7555499; 

https://doi.org/10.2337/diacare.18.6.754. 

2.	 Gross CC, Scain SF, Scheffel R, Gross JL, Hutz CS. Brazilian version of the 

Problem Areas in Diabetes Scale (B-PAID): validation and identification 

of individuals at high risk for emotional distress. Diabetes Res Clin 

Pract. 2007;76(3):455-9. PMID: 17081645; https://doi.org/10.1016/j.

diabres.2006.09.022. 

3.	 Snoek FJ, Pouwer F, Welch GW, Polonsky WH. Diabetes-related emotional 

distress in Dutch and U.S. diabetic patients: cross-cultural validity of 

the problem areas in diabetes scale. Diabetes Care. 2000;23(9):1305-9. 

PMID: 10977023; https://doi.org/10.2337/diacare.23.9.1305. 

4.	 Papathanasiou A, Koutsovasilis A, Shea S, et al. The Problem Areas in 

Diabetes (PAID) scale: psychometric evaluation survey in a Greek sample 

with type 2 diabetes. J Psychiatr Ment Health Nurs. 2014;21(4):345-53. 

PMID: 22340071; https://doi.org/10.1111/j.1365-2850.2012.01875.x. 

5.	 Huis In ‘t Veld EM, Makine C, et al. Validation of the Turkish version of 

the problem areas in diabetes scale. Cardiovasc Psychiatry Neurol. 

2011;2011:315068. PMID: 22195273; https://doi.org/10.1155/2011/315068. 

6.	 Miller ST, Elasy TA. Psychometric evaluation of the Problem Areas in 

Diabetes (PAID) survey in Southern, rural African American women 

with Type 2 diabetes. BMC Public Health. 2008;8:70. PMID: 18294380; 

https://doi.org/10.1186/1471-2458-8-70. 

7.	 Welch GW, Jacobson AM, Polonsky WH. The Problem Areas in Diabetes 

Scale. An evaluation of its clinical utility. Diabetes Care. 1997;20(5):760-6. 

PMID: 9135939; https://doi.org/10.2337/diacare.20.5.760. 

8.	 McGuire BE, Morrison TG, Hermanns N, et al. Short-form measures of 

diabetes-related emotional distress: the Problem Areas in Diabetes Scale 

(PAID)-5 and PAID-1. Diabetologia. 2010;53(1):66-9. PMID: 19841892; 

https://doi.org/10.1007/s00125-009-1559-5. 

9.	 Lee EH, Lee YW, Lee KW, Kim YS, Nam MS. Measurement of diabetes-

related emotional distress using the Problem Areas in Diabetes scale: 

psychometric evaluations show that the short form is better than the 

full form. Health Qual Life Outcomes. 2014;12:142. PMID: 25358396; 

https://doi.org/10.1186/s12955-014-0142-z. 

10.	 Sigurdardottir AK, Benediktsson R. Reliability and validity of the 

Icelandic version of the Problem Area in Diabetes (PAID) Scale. Int J 

Nurs Stud. 2008;45(4):526-33. PMID: 17161401; https://doi.org/10.1016/j.

ijnurstu.2006.10.008. 

11.	 Souza AC, Alexandre NMC, Guirardello EB. Psychometric properties 

in instruments evaluation of reliability and validity. Epidemiol Serv 

Saude. 2017;26(3):649-59. PMID: 28977189; https://doi.org/10.5123/

s1679-49742017000300022. 

12.	 Prinsen CAC, Mokkink LB, Bouter LM, et al. COSMIN guideline for 

systematic reviews of patient-reported outcome measures. Qual Life 

Res. 2018;27(5):1147-57. PMID: 29435801; https://doi.org/10.1007/

s11136-018-1798-3. 

13.	 Li CH. Confirmatory factor analysis with ordinal data: Comparing robust 

maximum likelihood and diagonally weighted least squares. Behav Res 

Methods. 2016;48(3):936-49. PMID: 26174714; https://doi.org/10.3758/

s13428-015-0619-7. 

14.	 Ullman JB. Structural equation modeling: reviewing the basics and 

moving forward. J Pers Assess. 2006;87(1):35-50. PMID: 16856785; 

https://doi.org/10.1207/s15327752jpa8701_03.

15.	 Rocha DS, Dibai-Filho AV, Pinheiro JS, et al. The Baecke Habitual 

Physical Activity Questionnaire (BHPAQ): a valid internal structure of 

the instrument to assess healthy Brazilian adults. Rev Assoc Med Bras 

(1992). 2022;68(7):912-6. PMID: 35946767; https://doi.org/10.1590/1806-

9282.20211374. 

16.	 Ferreira CSB, Dibai-Filho AV, Almeida DODS, et al. Structural validity of 

the Brazilian version of the Western Ontario and McMaster Universities 

Osteoarthritis Index among patients with knee osteoarthritis. Sao Paulo 

Med J. 2020;138(5):400-6. PMID: 33084741; https://doi.org/10.1590/1516-

3180.2020.0046.r1.26062020. 

17.	 Schermelleh-Engel K, Moosbrugger H, Müller H. Evaluating the fit 

of structural equation models: tests of significance and descriptive 

goodness-of-fit measures. MPR-online. 2003;8:23-74. https://doi.

org/10.23668/psycharchives.12784. 

18.	 Brown T. Confirmatory factor analysis for applied research. 2nd ed. New 

York: Guilford Publications; 2015. 

19.	 Fidelis-de-Paula-Gomes CA, Guimarães-Almeida MQ, Pontes-Silva A, 

et al. Ten-Item Lower Extremity Functional Scale (LEFS-10): Instrument 

Reduction Based on Brazilian Patients With Lower Limb Dysfunction. 

Arch Phys Med Rehabil. 2023;104(3):438-43. PMID: 36183808; https://

doi.org/10.1016/j.apmr.2022.09.010. 

20.	 Whittaker TA. Using the modification index and standardized expected 

parameter change for model modification. The Journal of Experimental 

Education. 2012;80(1):26-44. https://doi.org/10.1080/00220973.2010.

531299.

https://doi.org/10.2337/diacare.18.6.754
https://doi.org/10.1016/j.diabres.2006.09.022
https://doi.org/10.1016/j.diabres.2006.09.022
https://doi.org/10.2337/diacare.23.9.1305
https://doi.org/10.1111/j.1365-2850.2012.01875.x
https://doi.org/10.1155/2011/315068
https://doi.org/10.1186/1471-2458-8-70
https://doi.org/10.2337/diacare.20.5.760
https://doi.org/10.1007/s00125-009-1559-5
https://doi.org/10.1186/s12955-014-0142-z
https://doi.org/10.1016/j.ijnurstu.2006.10.008
https://doi.org/10.1016/j.ijnurstu.2006.10.008
https://doi.org/10.5123/s1679-49742017000300022
https://doi.org/10.5123/s1679-49742017000300022
https://doi.org/10.1007/s11136-018-1798-3
https://doi.org/10.1007/s11136-018-1798-3
https://doi.org/10.3758/s13428-015-0619-7
https://doi.org/10.3758/s13428-015-0619-7
https://doi.org/10.1207/s15327752jpa8701_03
https://doi.org/10.1590/1806-9282.20211374
https://doi.org/10.1590/1806-9282.20211374
https://doi.org/10.1590/1516-3180.2020.0046.r1.26062020
https://doi.org/10.1590/1516-3180.2020.0046.r1.26062020
https://doi.org/10.23668/psycharchives.12784
https://doi.org/10.23668/psycharchives.12784
https://doi.org/10.1016/j.apmr.2022.09.010
https://doi.org/10.1016/j.apmr.2022.09.010
https://doi.org/10.1080/00220973.2010.531299
https://doi.org/10.1080/00220973.2010.531299


ORIGINAL ARTICLE | Rocha DS, Dibai-Filho AV, Mendes Júnior AA, Pinto NBC, Neves KS, Amorim CEN, Leal PC, Brito-Monzani JO, Bassi-Dibai D 

6      Sao Paulo Med J. 2025;143(2):e2024109

21.	 Huang MF, Courtney M, Edwards H, McDowell J. Validation of the Chinese 

version of the Problem Areas in Diabetes (PAID-C) scale. Diabetes Care. 

2010;33(1):38-40. PMID: 19808922; https://doi.org/10.2337/dc09-0768. 

Authors’ contributions: Daniel Santos Rocha: Conceptualization, Data 

curation, Formal analysis, Methodology, Writing-original draft; Almir 

Vieira Dibai-Filho: Conceptualization, Data curation, Formal analysis, 

Methodology, Writing-review and editing; Abraão Albino Mendes Júnior: 

Conceptualization, Data curation, Formal analysis, Methodology, Project 

administration, Writing-review and editing; Nataly Borges da Costa 

Pinto: Conceptualization, Data curation, Formal analysis, Methodology, 

Project administration, Writing-review and editing; Kaiser Salgado Neves: 

Conceptualization, Data curation, Formal analysis, Methodology, Project 

administration, Writing-review and editing; Carlos Eduardo Neves Amorim: 

Project administration, Writing-review and editing; Plínio da Cunha Leal: 

Project administration, Writing-review and editing; Janaina de Oliveira 

Brito-Monzani: Project administration, Writing-review and editing; 

Daniela Bassi-Dibai: Conceptualization, Data curation, Formal analysis, 

Methodology, Project administration, Writing-review and editing. All 

authors reviewed and approved the final version submitted for publication

Acknowledgements 

We thank all the participants who volunteered for this study.

Sources of funding: This work was partially supported by the 

Coordenação de Aperfeiçoamento de Pessoal de Nível Superior (CAPES; 

Finance Code 001). The funding source was not involved in the study 

design, collection, analysis, interpretation of data, writing of the report, 

or the decision to submit the manuscript. 

Conflict of interest: None

Date of first submission: March 25, 2024 

Last received: June 05, 2024 

Accepted: July 3, 2024

Corresponding author:  

Daniel Santos Rocha 

Programa de Pós-graduação em Educação Física (PPGEF), Núcleo de 

Esportes, Universidade Federal do Maranhão (UFMA) 

Av. dos Portugueses, 1966, Vila Bacanga, São Luís, MA, Brasil 

EP 65080805 

Tel.: +55 98 99965-2875 

E-mail: danielsr.fisioterapia@gmail.com 

Editor responsible for the evaluation: 

Marianne Yumi Nakai MD, PhD (AE) 

Paulo Manoel Pêgo-Fernandes, MD PhD (EIC)

© 2025 by Associação Paulista de Medicina  
This is an open access article distributed under the terms of the Creative Commons license.

https://doi.org/10.2337/dc09-0768
mailto:danielsr.fisioterapia@gmail.com

