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Psychometric Evaluation and Validation of the
Questionnaire on Stress in Diabetic Patients in
Brazilian Portuguese

Amanda Vitoria Zorzi Segalla ®, Silmara Meneguin °, Cesar de Oliveira® & Carlos Antdnio Negrato ©

Abstract- Introduction: Diabetes mellitus (DM) is the most
common chronic metabolic disease worldwide, affecting
individuals of all ages.

Objective: To analyse the psychometric properties of the
Brazilian version of the Questionnaire on Stress in Diabetic
Patients— Revised (QSD-R).

Methods: A cross-sectional methodological study was
conducted at both public and private healthcare services
involving 315 patients diagnosed with type 2 diabetes.
Construct validity was evaluated through exploratory and
confirmatory factor analysis. Reliability was estimated using
Cronbach’s alpha coefficient and the intraclass correlation
coefficient (ICC). Convergent validity was tested with the
Diabetes-21 Quality of Life Scale and the Hospital Anxiety and
Depression Scale (HADS).

Results: Exploratory factor analysis revealed a structure
consisting of four factors, with satisfactory factor loadings and
communalities ranging from 0.26 to 0.79. Confirmatory factor
analysis indicated good fit for the model (CFI = 0.91; TLI =
0.87; RMSEA = 0.06; SRMR = 0.067). Cronbach’s alpha was
0.87, and the overall ICC was 0.91. Convergent validity was
demonstrated by significant correlations between the QSD-R
domains and both the Diabetes-21Scale and HADS.
Conclusion: The Brazilian Portuguese version of the
Questionnaire on Stress in Diabetic Patients includes 34 items
across five domains, showing reliable results and a good fit to
the proposed factor model. These findings confirm the
robustness of the cross-cultural adaptation, validating the
instrument for use within Brazilian contexts.

Keywords: diabetes mellitus, quality of life, surveys and
questionnaires, psychological stress.

[. INTRODUCTION

iabetes mellitus (DM) is the most prevalent
chronic metabolic disease worldwide and a

significant public health concern(1), with rapid
increases and a considerable impact on individual well-
being and healthcare costs (2-4). According to the
International Diabetes Federation (IDF), one in 10
people globally (537 million) has diabetes (5,6) and
approximately four million die from the disease each
year. The projection for 2045 is that 783 million adults
will be living with the condition (5-8).

DM affects people of different ages and
genders and is a complex disease involving both
genetic and environmental factors. The most common
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types are type 1 (DM1) and type 2 (DM2), with the latter
accounting for 90% of cases, and there is a 15% higher
risk of death from complications compared to healthy
individuals (9).

Besides generating severe consequences due
to the emergence of problems and complications, DM
exerts an enormous impact on human physiology as
well as cognitive, psychological, and social functioning
(10-12). This disease incurs a significant social and
economic burden, encompassing medical expenses,
productivity loss, premature death, and intangible costs,
such as diminished quality of life in many populations
(11,13,14).

Capillary blood glucose measurements are
essential for managing diabetes. However, the
limitations of these assessments include poor patient
adherence, physicians often encountering incomplete
data, with few values measured throughout the day and
scattered across irregular records, and patients and/or
family members frequently forgetting to bring the blood
glucose log to appointments (15,16) Additionally,
difficulties in making lifestyle changes can lead to
adverse effects in daily life, such as low self-esteem,
anxiety, and depression, which directly affect quality of
life (17).

The quality of life (Qol) is recognised as a vital
aspect of health, associated with psychological well-
being, mental health, stress, and personal experiences
(18). However, perceptions of illness tend to become
more negative when individuals have more
comorbidities and depend more on others, which, in
turn, impacts their QoL (19). Complications of DM
increase morbidity and mortality, functioning as a
stressor for the body (20). Over the years, many studies
have demonstrated the detrimental effects on QoL in
people with diabetes mellitus and severe or irreversible
complications and comorbidities (4,6,12,17,19,21).

Psychological stress has increasingly been
recognised as a risk factor for developing type 2
diabetes. Living with this diagnosis can also cause
stress, as treatment requires constant discipline and can
trigger fears related to hypoglycaemia and uncertainty
about the future. These factors contribute to a cycle of
emotional insecurity that can further worsen a person’s
psychological state (20). Evidence shows that external
stressors, unsafe environments, and a poor
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understanding of the disease can disrupt glucose
metabolism. If a stressor is perceived as negative, it is
less about how often it occurs and more about how one
interprets it and how it impacts or interferes with one’s
life (20, 22)

To measure stress in individuals with type 1 and
type 2 diabetes, German researchers developed the
Questionnaire on Stress in Diabetic Patients - Revised
(QSD-R) in 1996. The final English version includes 45
items across eight domains. Given the limited availability
of instruments in Brazil for assessing stress in people
with diabetes, translating and culturally adapting the
QSD-R in Brazil could provide a reliable and
reproducible scale for collecting and analysing data on
the stress experienced by these individuals, thereby
contributing to the reorganisation of care practices.
Therefore, the present study aimed to examine the
psychometric properties of the Brazilian version of the
Questionnaire on Stress in Diabetic Patients - Revised
(QSD-R).

[I. METHODS

a) Study Design

A methodological study with a quantitative
approach was conducted at two public primary health
care services and a private endocrinology clinic in the
state of Sao Paulo, Brazil, from May 2023 to October
2024, following authorisation from the creator of the
instrument.

b) Population of Study

The sample was selected by convenience and
included individuals of both sexes aged 18 years and
above with a diagnosis of diabetes mellitus who agreed
to participate in the study. llliterate individuals were
excluded. Although there is no gold standard for
validating a new instrument, it is recommended that the
sample size be at least four to ten times the number of
items, with a minimum of 180 individuals, to ensure
adequate validity (23, 24). The invitation to participate in
the study was extended after a medical appointment at
an endocrinology clinic and by health professionals at
public health services.

c) Data Collection Procedures

Three instruments were used for data collection.
The Questionnaire on Stress in Diabetic Patients -
Revised (QSD-R) comprises 45 items divided into eight
domains: leisure time; depression; hypoglycaemia
issues; self-medication; physical complaints; work;
partner relationships; and doctor-patient relationships
(22). Reliability, measured by Cronbach'’s alpha, ranged
from 0.69 to 0.81. Each item describes a potential
negative effect on daily life and is rated on a numerical
scale from 0 to 5. The total score spans from 0 to 225,
with each item rated from “not applicable” to “a very big
problem” for each statement (22).

© 2025 Global Journals

The second instrument applied was the
Diabetes-39 Quality of Life Assessment Questionnaire
(D-39), which has been adapted and validated for use in
the Brazilian context and was reduced to 21 items (D-
21). The instrument is originally in English and
specifically conceived to assess health-related QoL in
individuals with DM2. The validation and adaptation for
Brazil had good internal consistency, with Cronbach’s
alpha of 0.917. The instrument in its final version in
Portuguese (25) has 21 items distributed among four
dimensions of quality of life: energy and mobility (ltems
9; 10; 11; 29; 32; 34; 36), diabetes control and social
burden (ltems 5; 15; 17; 24; 28; 19; 20; 26), anxiety and
worry (ltems 2; 8; 22), and sexual functioning (ltems 21;
23; 30). The D-21 also has a general assessment
domain (two items) that encompasses the self-
perception of QoL and diabetes severity (26). The
instrument enables respondents to state how much their
QoL was affected in the previous month by a particular
action or activity, which is expressed in each item by
placing an X on a point of the scale represented by a
continuous line, with spaces occupied by numbers from
1 to 7, with 1 corresponding to QoL absolutely
unaffected and 7 corresponding to significantly affected
(25, 26).

The Hospital Anxiety and Depression Scale
(HADS) was also utilised. This scale is divided into two
subscales, each comprising seven items. Using defined
values, the subscales indicate different levels of anxiety
or depression: 0-7 = normal; 8-10 = mild; 11-14 =
moderate; 15-21 = severe (27).

The authors developed an instrument to
characterise participants using 14 categorical variables
and sociodemographic data, including age, sex, marital
status, education, occupation, number of residents in
the household, family income, age at diagnosis of DM,
type of diabetes, duration of diabetes treatment, insulin
use, comorbidities, risk factors, tobacco use, alcohol
consumption, psychoactive substance use, weight,
height, and body mass index. The average response
time was 15 minutes.

For the assessment of temporal stability, a
retest was conducted with 20 individuals. For this, the
random selection method was used, and the instrument
was completed a second time between 14 and 20 days
after the first interview (28).

d) Statistical Analysis

i. Descriptive Analysis
Al variables were analysed descriptively.
Normality of the distribution was assessed using the
Kolmogorov-Smirnovtest (29).

ii. Exploratory Factor Analysis
The Kaiser-Meyer-Olkin - (KMO) test and
Bartlett’'s test of sphericity were used to evaluate the
suitability of the sample for factor analysis. These
statistical procedures assess whether factor analysis is
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appropriate, indicating the sample's adequacy and the
data’s factorability. The criteria for adequacy were a
KMO value above 0.50 and a statistically significant
result on Bartlett’s test of sphericity (p < 0.05) (30).

Horn's parallel analysis was utilised to test the
hypothesis regarding the number of factors adopted by
each scale, with the minimum residual factorisation
method (MINRES) summarised by a scree plot. The
traditional correlation matrix and Oblimin rotation were
used to identify the latent structure of the scale. Factor
loadings, commonality, complexity of the original items,
cumulative variance, and the objective function were
derived from exploratory factor analysis (EFA). In the
factor extraction step, two criteria were adopted for the
retention of factors: an absolute factor loading greater
than 0.30 and the presence of at least three items per
factor.

iii. Confirmatory Factor Analysis

In confirmatory factor analysis (CFA), multiple fit
indices were used to evaluate how well the model fits
the observed data. The comparative fit index (CFl) and
Tucker-Lewis index (TLI) were utilised, with values
ranging from 0.90 to 0.95 indicating an acceptable fit,
while values of 0.95 or higher suggest a good fit. The
root mean square error of approximation (RMSEA) was
considered to indicate good fit when between 0.05 and
0.08, with p < 0.05. The standardised root mean square
residual (SRMR) was also analysed, with acceptable
values set at< 0.08. The confirmatory factor minimum
discrepancy (CMIN) and the CMIN/degrees of freedom
ratio were also estimated. Standardised loadings were
deemed adequate when exceeding 0.30 (31).

iv. Convergent Validity

In the absence of an equivalent instrument that
could be considered the “gold standard” and that met
the criteria of methodological excellence required for the
present study, the Quality of Life Scale for Patients with
Diabetes and the Hospital Anxiety and Depression Scale
were used as parameters for analysing convergent
validity. The normal distribution of the data justified the
use of Pearson’s correlation coefficients, which were
interpreted as follows: <0.4, 0.4 to 0.6, and >0.6,
indicating weak, moderate, and strong correlations,
respectively (29).

v. Reliability

Reliability was assessed using internal
consistency with Cronbach’s alpha coefficient (32) and
test-retest stability with the intraclass correlation
coefficient (ICC) (33), with values above 0.7 considered
acceptable for both (32, 33).

The data were analysed using the Statistical
Package for the Social Sciences (SPSS) and the R
platform for statistical computing, version 4.1.2.The level
of significance was set at 5% (p < 0.05).

e) Ethical Aspects

This study received authorisation from the
authors of the original study and approval from the
Human Research Ethics Committee (protocol number:
56981522.0.0000.5411; approval certificate number:
5.333.924). The study was conducted following the
guidelines of the Strengthening the Reporting of
Observational  Studies in  Epidemiology (STROBE)
(34)and Guidelines for the Process of Cross-Cultural
Adaptation of Self-Report Measures(35).

I1I. RESULTS

a) Characterisation of the Sample

i. Sociodemographic Data

The sample comprised 315 participants
diagnosed with diabetes. Most were women (n = 190;
60.3%). The average age was 59.10 = 13.86 years.
Married individuals (n = 202; 64.1%) and those with
higher education (n = 137; 43.6%) were predominant.
Slightly over half of the sample (n = 166; 52.7%) had a
medical insurance plan or private healthcare. Regarding
monthly family income, 84 (26.7%) earned between five
and ten thousand Reais (Brazilian currency) (Table 1).
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Table 1: Sociodemographic Characterisation and Non-Demographic Data of 315 Participants

Global Journal of Medical Research ( F ) XXV Issue I Version [ m Year 2025

Variable n %
Type of Care
Insurance/Private 166 52.7
Public 149 47.3
Age
Mean 59.10 49**
SD* +13.86
Sex
Male 125 60.3
Female 190 39.7
Marital Status
Single 38 12.1
Married/Stable Union 202 64.1
Separated/Widowed 75 23.8
Monthly Family Income
<R$ 1,000 7 2.2
R$ 1,000 to R$ 3,000 82 26.0
R$ 3,000 to R$ 5,000 82 26.0
R$ 5,000 to R$ 10,000 84 26.7
>R$ 10,000 60 19.0
Schooling
Primary School 77 24.5
High School 100 31.8
Higher Education 137 43.6
Non-demographic variables n %
Residents in same home
Lives alone 49 15.7
Lives with partner 111 35.5
Three to five residents 148 47.3
Six or more residents 5 1.6
Time since diagnosis
< 1vyear 21 6.7
1to 5 years 48 15.3
6to 10 years 69 22.0
11 to 20 years 97 30.9
> 21 years 79 25.2
Duration of treatment for DM
< 1year 30 9.6
1to 5 years 57 18.2
6to 10 years 66 21.0
>11 years 161 51.3
Type of DM
Type 1 54 171
Type 2 261 82.9
Use de insulin
Not used 199 63.2
< 1vyear 18 5.7
11to 5 years 27 8.6
6to 10 years 18 57
> 11 years 53 16.8
Comorbidities
None 126 40.0
Some type of comorbidity 189 60.0
Risk Factor
None 134 425
Some risk factor 181 57.5

*Standard deviation/**median
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b) Construct Validity

15 Step: Confirmatory Factor Analysis

Confirmatory factor analysis was performed
using an initial model with five dimensions, based on
robust error estimates. However, the final model did not
fit well: comparative fit index (CFl): 0.786; robust Tucker-
Lewis index (TLl): 0.768; RMSEA: 0.083. Reliability
estimated by Cronbach’s Alpha for the entire instrument
was 0.96.

2" Step. Exploratory Factor Analysis (EFA)
The results of the Kaiser-Meyer-Olkin (KMO)

(X? = 9645.746, d.f. = 990, p < 0.000001) confirmed
the adequacy of the sample for EFA. Among the 315
individuals, 44 were identified as outliers based on the
distribution of the Mahalanobis distance. However,
removing these individuals did not affect the KMO value.
Horn’s parallel analysis identified five oblique factors
with eigenvalues greater than 1.0 (Figure 1).

test (0.95) and Bartlett's test of sphericity
Parallel analysis of Questionnaire
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Figure 1: Scree Plot of Horn'’s Parallel Analysis of 45 ltems of QSD-R

EFA was performed to identify how the items
clustered across the five factors (Table 2). After the first
round of exploratory analysis, ltems 10, 17, 18, 4, 14,
and 20 were removed because they had loadings above
0.3 on more than one factor, and ltems 11, 24, 25, 39,
and 40 were eliminated due to loadings below 0.3. As a
result, 34 questions remained, each with loadings of 0.3
or higher on only one factor, distributed across five
domains with at least three items in each domain. Factor
1 contained the highest number of variables, with a total
of eight items.

The instrument accounted for 55.38% of the
variance in the data. Communality values ranged from
0.26 (Q40) to 0.79 (Item 42), indicating varying levels of
explanation for the factors within the items. Table 2
shows the factor loadings, commonality (h2), and
complexity (com) of the EFA.
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Table 2: Factor Loadings, Commonality (h2), and Complexity (com) of EFA

ML 1 ML 2 ML 3 ML 4 ML 5 H2 com % Variance
ltem 1 0.03 0.08 0.00 0.04 0.66 0.53 1.0 4.34%
ltem 2 0.20 -0.03 0.14 0.12 0.50 0.55 1.6 2.73%
Item 3 -0.20 0.14 0.25 0.23 0.30 0.35 41 1.94%
Item 4 0.39 -0.11 0.72 0.23 0.28 0.42 2.7 1.73%
ltem 5 0.03 -0.07 0.72 0.13 0.07 0.63 11 1.60%
ltem 6 -0.05 0.29 0.05 0.03 0.36 0.32 2.0 2.20%
ltem 7 0.13 -0.14 0.20 0.48 0.14 0.46 1.9 4.43%
ltem 8 0.14 -0.02 0.79 -0.08 -0.06 0.63 11 1.58%
Item 9 0.22 0.00 0.21 -0.01 0.41 0.45 2.1 1.98%
Item 10 0.1 -0.01 0.37 0.09 0.37 0.54 2.3 1.72%
Item 11 0.29 0.13 0.12 0.18 0.23 0.50 35 1.17%
[tem 12 0.22 0.17 0.00 0.06 0.46 0.52 1.8 1.98%
[tem 13 0.17 0.14 0.24 -0.11 0.44 0.52 2.3 2.05%
Item 14 0.43 0.56 0.1 -0.04 0.21 0.56 2.3 1.75%
ltem 15 0.63 0.05 0.17 0.04 -0.04 0.56 1.2 2.75%
ltem 16 0.54 0.14 0.12 0.05 0.08 0.57 1.3 2.03%
Item 17 -0.06 0.51 -0.11 0.1 0.31 0.46 1.9 2.24%
Item 18 0.54 0.15 -0.07 -0.05 0.32 0.57 1.9 2.47%
ltem 19 0.18 0.60 0.15 0.00 0.07 0.68 14 2.60%
Item 20 0.53 0.47 0.15 -0.06 0.22 0.69 2.3 2.12%
[tem 21 -0.06 -0.04 0.84 0.1 0.02 0.73 11 5.16%
[tem 22 0.25 0.36 0.03 0.15 0.16 0.53 2.7 1.67%
[tem 23 -0.09 0.12 0.27 0.47 0.12 0.50 2.0 2.38%
Item 24 0.27 0.16 0.19 0.29 -0.05 0.47 3.4 1.33%
Item 25 0.23 0.18 0.24 0.07 0.19 0.46 4.0 1.07%
ltem 26 0.06 0.13 0.06 0.38 0.17 0.37 1.8 1.22%
ltem 27 0.57 -0.08 -0.02 0.26 0.03 0.51 1.4 2.64%
[tem 28 0.13 0.82 -0.08 0.02 0.01 0.75 1.1 5.10%
ltem 29 0.07 0.06 0.00 0.78 -0.05 0.69 1.0 4.60%
ltem 30 0.70 -0.04 -0.08 0.16 0.16 0.71 1.2 4.20%
[tem 31 0.63 0.18 0.16 0.06 -0.10 0.65 14 3.25%
ltem 32 0.05 0.07 -0.05 0.71 0.01 0.57 1.0 3.94%
ltem 33 0.35 0.1 0.12 0.29 0.03 0.49 2.4 1.72%
ltem 34 0.02 0.86 -0.01 0.04 -0.07 0.74 1.0 5.26%
ltem 35 0.26 0.28 0.04 0.36 -0.22 0.44 3.5 2.04%
ltem 36 0.58 0.02 0.11 0.10 0.00 0.50 11 2.26%
ltem 37 -0.01 0.06 0.60 0.05 0.13 0.51 11 2.58%
ltem 38 -0.18 0.53 0.14 0.06 0.24 0.52 1.7 2.69%
Item 39 0.15 0.15 0.14 0.13 0.21 0.34 4.3 0.73%
Item 40 -0.08 0.18 0.23 0.02 0.27 0.26 2.9 0.96%
[tem 41 0.36 0.03 0.27 0.17 0.12 0.54 2.6 1.79%
ltem 42 -0.09 0.87 0.05 0.08 0.00 0.79 1.0 5.33%
ltem 43 0.1 0.18 0.65 -0.06 -0.08 0.60 12 3.37%
ltem 44 0.02 0.47 0.27 0.03 0.05 0.48 1.6 2.10%
ltem 45 -0.03 0.24 0.56 -0.10 -0.01 0.42 14 2.70%
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c) Confirmatory Factor Analysis (CFA)

After excluding items, the instrument's structure
was organised into five factors (F1, F2, F3, F4, and F5)
based on the analysis of the factor clusters obtained in
the initial steps. This analysis confirmed a redistribution
of items that differed from the proposed model. The
adjustment items indicated a good fit of the model to

the data, as shown by CFl = 0.91, TLI = 0.87, RMSEA
= 0.06, and SRMR = 0.067; X2 = 1520.64; df = 517; p
< 0.0001, with a y*df ratio of 2.76. These results
empirically support the theoretical structure of the
instrument, which retained 34 variables across five
factors, as illustrated in Figure 2.
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Figure 2: Diagram of Confirmatory Factor Trajectory and Standardised Loading of Items

Among the items of the new instrument related
to the domains of the original instrument, ltems 1, 5, 8,
13, 21, 26, and 37 form the “self-medication” domain.
ltems 28, 34, 42, 43, and 45 form the “depression”
domain. ltems 12, 22, and 31 belong to the
‘hypoglycaemia” domain. ltems 2, 9, and 30 make up
the “leisure time” domain. ltems 3, 15, 35, and 36
belong to the “relationship with partner” domain. Iltems
6, 19, 38, and 44 are in the “physical complaints”
domain. Items 7, 23, 29, and 32 fall within the “doctor-
patient relationship” domain. Lastly, ltems 16, 27, 33,
and 41 comprise the “work” domain of the original
instrument.

d) Convergent Validity

Table 3 displays the Pearson correlation matrix
between factors derived from the exploratory analysis
and latent variables identified in the confirmatory
analysis of the original instrument, which the author
refers to as domains. The “leisure time” domain showed
a strong correlation with Factor 1. The “depression”
domain was strongly correlated with Factor 2. The “self-
medication” domain showed a strong correlation with

Factor 3. The “doctor-patient relationship” domain was
strongly correlated with Factor 4. These robust
correlations between factors and domains suggest
consistency and validity in the measures used,
confirming internal coherence within the instrument.
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Table 3: Correlations between Factors of Exploratory Analysis and Latent Variables of Confirmatory Analysis of
Adapted Instrument

QDS QsD QsD QsD QsD QSD HADS HADS D39 D39 D39 D39 D39

Total F1 F2 F3 Fa F5 A D Total D1 D2 D3 D4
QDS Rho —
Total p o
Rho o —
QSD
Fi1 <.00
p 9 -
0.87 0.66
QSD Rho gx** Qx** -
F2 <00 <00
P 1 1
0.85 0.65 0.628*
Rho PR HxH*x * %k -
QSD
F3
b <.100 <.1OO <001 o
Rh 0.75 0.69 0.606* 0.57
o Dx Kk VRS * % 1Hxx -
QSD
F4
b <.100 <.1OO <001 <.1OO o
0.86 0.68 0.695* 0.65 0.627
QSD Rho 3*** -1*** * % 5*** *kk -
F5
p 0 T <o 50 <ot —
0.67 0.52 0.684* 0.55 0.467 0.54
HADS Rho 2*** 7*** * % 7*** *kk 3*** -
A
p 0 S0 <ot < <ot 50—
Rho 0.58 0.47 0.623* 0.38 0.407 0.48 0.74 -
HADS 0*** 3*** * % 8*** * k% 5*** 4***
D
o =0 P <o 5P <cor S0 L0
0.88 0.73 0.826* 0.72 0.638 0.74 0.70  0.634
D39 Rho 1*** 2*** * % 6*** * k% 5*** 1*** *k* -
Total
b <.100 <.100 <001 <.100 <001 <.100 310 <.100 o
0.80 0.68 0.801* 0.62 0.573 0.66 0.67  0.635 0.93
D39 D Rho 4*** 8*** * % 8*** *kk 1*** 9*** *kk 3*** -
-
<.00 <.00 <.00 <.00 <.0 <.00 <.00
p ] ] <.001 ] <.001 ] 01 ] ] —
Rho 0.84 0.70 0.723* 0.71 0.631 0.77 0.61 0.535 0.93 0.82 .
Dsg D 5*** 7*** * % 2*** * k% 6*** 5*** *kk 3*** 9***
o
b <.00 <.00 <001 <.00 <001 <.00 <.0 <.00 <00 <.00 .
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QDS Qsb Qsb Qsb QsD QsSD HADS HADS D39 D39 D39 D39 D39
Total F1 F2 F3 F4 F5 A D Total D1 D2 D3 D4
Rh 0.77 0.58 0.786* 0.62 0.504 062 068 0585 0.85 0.74 0.73
o O*** 6*** * Kk 4*** * Kk 4*** 1*** * kK 4*** 5*** 2*** -
D39 D
3
<.00 <.00 <.00 <.00 <.0 <.00 <00 <00 <.00
P 1 1 =001 1 =001 1 01 1 1 1 1 -
0.55 0.51 0.488* 0.48 0.504 0.43 041 0400 0.64 0.52 0.55 0.44
Rho 8*** 4*** * Kk 5*** * kK 6*** O*** * kK 4*** 6*** 1*** 6*** -
D39 D
4
b <.100 <.100 ~.001 <.100 <001 <.00 <.0 <00 <00 <00 <.00 <.00 o

1 01 1 1 1 1 1

Note: *p < .05, ** p <.01, ***p < .001

e) Reliability

The reliability analysis was based on the internal
consistency of the instrument using Cronbach’s alpha
and its temporal stability (test-retest) using the intraclass
correlation coefficient (ICC). The results showed
satisfactory internal consistency for all factors, ranging
from 0.86 (Factor 5) to 0.93 (Factor 4), except for Factor

1, which had an ICC of 0.68. The overall scale achieved
an ICC of 0.97.

Table 4 shows the mean values for the total
QSD-R score at two assessment points, used to
evaluate temporal stability. Minimal changes between
the two assessments indicate good levels of stability
over time, nearing the threshold for moderate reliability.

Table 4: Distribution of Temporal Stability (test-retest) of Adapted QSD-R and Subscales (n=20).

Variable | Test Retest ICC (95% Cl) P

QSD total 53 (34-77) | 55 (34-76) | 0.97 (0,95-1.02) 0.04
F1 10 (8-14) 9(7-13) | 0.68(0.48-0.97) | 0.26
F2 12 (7-18) | 14 (7-19) | 0.91 (0.83-1.02) | <0.001
F3 12 (6-17) | 12(7-17) | 0.88(0.73-1.09) | <0.001
F4 7 (6-15) 6 (6-15) | 0.93(0.90-1.06) | <0.001
F5 10 (7-18) | 11 (7-16) | 0.86 (0.67-1.07) | <0.001

V. DISCUSSION

The present study aimed to analyse the
psychometric properties of the Brazilian Portuguese
version of the Questionnaire on Stress in Diabetic
Patients — Revised (QSD-R). The sample of adults with a
medical diagnosis of type 1 or type 2 diabetes was
predominantly women (60.3%), differing from the study
that originally developed the QSD-R instrument (22) as
well as a subsequent study (36), but similar to findings
reported in a study that used the QSD-R to explore self-
perceived stress in relation to hair cortisol (20) and
another study that validated the instrument for the
Portuguese adolescent population (37). Regarding other
sociodemographic  variables, married individuals
(64.1%), those living with the disease for over ten years
(80.9%), individuals with some risk factor (57.5%), and
those with at least one comorbidity (60.9%) were
predominant in the sample, as reported in other
international studies (20,22,36).

To assess the adequacy of the data, an initial
analysis was conducted using the Kaiser-Meyer-Olkin
(KMO) index and Bartlett's Test of Sphericity. The KMO
value was 0.95, indicating suitability for factor analysis,
based on the criteria proposed by Kaiser (1974) (38),
who considers values above 0.80 as indicative of

satisfactory quality. Bartlett's Test of Sphericity yielded a
statistically significant result (X* = 9645.746, d. f. = 990,
p < 0.000001), suggesting that the correlations between
the items are significantly different from zero. These
findings suggest that the data are suitable for identifying
an underlying factorial structure, justifying further factor
analysis to evaluate the construct validity of the
instrument.

In the initial step (confirmatory factor analysis
based on the original eight-dimensional, 45-item model),
the values obtained for the CFI (0.786) and TLI (0.768)
fell below the recommended minimum (= 0.90),
indicating that the proposed model did not fit the data
adequately. Although the RMSEA (0.083) was within the
acceptable range, the other indices did not suggest a
good fit, highlighting the need to explore the model
further through EFA. This was performed to develop a
more reasonable and reliable model (39), based on the
minimum retention criterion of three items per factor and
factor loadings above 0.3. Consequently, 11 items were
excluded from the original instrument (ltems 4, 10, 11,
14, 17, 18, 20, 24, 25, 39, and 40), similar to the
validation study of the instrument in Portuguese for
Portugal (37). The new distribution of items within each
factor was as follows: FACTOR 1 (QSD-R ltems 15, 16,
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27, 30, 31, 33, 36, and 41), FACTOR 2 (QSD-R Items 19,
22, 28, 34, 38, 42, and 44), FACTOR 3 (QSD-R Items 5,
8, 21, 37, 43, and 45), FACTOR 4 (QSD-R Items 7, 23,
26, 29, 32, and 35), and FACTOR 5 (QSD-R ltems 1, 2,
3,6,9 12, and 13).

The factorial structure obtained through EFA
revealed five factors that explained 55.38% of the total
variance, demonstrating a coherent and appropriate
theoretical organisation of the QSD-R instrument for the
Brazilian population diagnosed with type 1 and type 2
diabetes. This result reinforces the construct validity of
the scale and aligns with findings described in previous
studies that employed the same instrument in different
cultural contexts (20, 22, 36, 37).

Confirmatory ~ factor analysis was then
conducted by restructuring the instrument into five
factors. All quality criteria for the model's fit were
deemed satisfactory, with the final model showing high
goodness of fit (CFl = 0.91; TLI = 0.87; RMSEA = 0.06;
SRMR = 0.067; X2 = 1520.64; df = 517; p < 0.0001,
with y2/df ratio = 2.76), aligning with data reported in
the literature (30). The results confirmed the construct
validity of the instrument, indicating that the items are
appropriately organised into five theoretical factors that
allow a comprehensive assessment of factors related to
stress in patients with diabetes.

The reliability of the scale was evaluated using
Cronbach’s alpha coefficient for internal consistency
and the intraclass correlation coefficient (ICC) for
assessing temporal stability (test-retest) (40, 41).

The results demonstrated good internal
consistency of the QSD-R, with high Cronbach’s alpha
coefficients, especially for the “complaints” and “self-
medication” domains (0.86 and 0.87, respectively),
aligning with findings from a previous study that used
the same instrument for similar purposes and the
original research (22,37). Regarding the other scales
used, Cronbach’s alpha was 0.97 for the Diabetes-21
(final version in Portuguese) and 0.91 for the HADS. Al
factors met or surpassed the minimum acceptable
threshold of 0.70, recommended as a cutoff for
instruments under development or initial validation (42).
It is important to note that the number of items
significantly influences Cronbach’s alpha coefficients in
a measurement instrument (40).

The temporal stability of the scale was
evaluated using the intraclass correlation coefficient
(ICC), as recommended by COSMIN (43). The sample
of 20 participants provided sufficient methodological
evidence for overall ICC estimates of 0.91 (44). There
was minimal variation between the test and retest
results, indicating satisfactory levels of temporal stability
and moderate reliability.

To assess convergent validity, correlations
between the domains of the QSD-R and both the
Diabetes-21 Scale and HADS were examined using
Pearson’s correlations between the factors derived from

© 2025 Global Journals

the exploratory analysis and the latent variables from the
confirmatory analysis of the original instrument. Strong
correlations were identified between the factors and
domains of the original scale and the D39 scale,
whereas a weaker correlation was observed between
Factor 5 and HADS. These strong correlations between
factors and domains support the consistency and
validity of the measures used, confirming the internal
coherence of the instrument.

V. CONCLUSION

The results obtained in this study show that the
Brazilian version of the QSD-R has a structure
comprising five factors and 34 items, organised with
reliable consistency and a good fit to the proposed
factorial model. This confirms the methodological
robustness of the cross-cultural adaptation, ensuring the
instrument's validity for use in Brazilian contexts.

The availability of this instrument -
unprecedented in Brazil — marks a significant advance
for the healthcare field, particularly in clinical settings
focused on care for individuals living with diabetes. Its
design aligns with institutional guidelines for
implementing evidence-based interventions in health
promotion, treatment, and therapies for the target
population. Furthermore, the practical use of the
instrument can help healthcare providers achieve more
accurate diagnoses and monitor the effects of
therapeutic strategies, thereby supporting improve-
ments in clinical and research practices across Brazil.

REFERENCES REFERENCES REFERENCIAS

1. Benazizi |, Bernal-Soriano MC, Pardo Y, Ribera A,
Peralta-Chiriboga A, Ferrer M, et al. Adaptation and
psychometric validation of Diabetes Health Profile
(DHP-18) in patients with type 2 diabetes in Quito,
Ecuador: a cross-sectional study. Health Qual Life
Outcomes [Internet]. dezembro de 2021 [citado 14
de maio de 2025]; 19 (1): 189. Disponivel em:
https://hglo.biomedcentral.com/articles/10.1186/s12
955-021-01818-5

2. Dervisoglu M, BuylUkkaya Besen D, Gulnbas M,
Ertas M, Emekdas B. A Psychometric Evaluation of
the Hypoglycemia Problem-Solving Scale (HPSS) in
Turkish Older Adults with Diabetes. Healthcare
[Internet]. 25 de abril de 2025 [citado 15 de maio de
2025]; 13 (9): 997. Disponivel em: https://www.
mdpi.com/2227-9032/13/9/997

3. Nantha YS, Shan TY, Haque S, Zain AZM.
Assessing predictors of self-management intentions
in people with type 2 diabetes. BMC Health Serv
Res [Internet]. dezembro de 2022 [citado 15 de
maio de 2025]; 22 (1): 370. Disponivel em: https://
bmchealthservres.biomedcentral.com/articles/10.11
86/s12913-022-07731-x


https://hqlo.biomedcentral.com/articles/10.1186/s12955-021-01818-5
https://www.mdpi.com/2227-9032/13/9/997
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-022-07731-x

PSYCHOMETRIC EVALUATION AND VALIDATION OF THE QUESTIONNAIRE ON STRESS IN DIABETIC PATIENTS IN BRAZILIAN
PORTUGUESE

10.

Mihevc M, Mirogevt S, Lukandié MM, Potodénik TV,
Zavmik C, Ster MP, et al. Assessing the reliability
and validity of the Slovenian version of the Appraisal
of Diabetes Scale (ADS-S) in type 2 diabetes
patients. Stiglic G, organizador. PLOS ONE
[Internet]. 25 de margo de 2024 [citado 15 de maio
de 2025]; 19 (3): e0300797. Disponivel em: https://
dx.plos.org/10.1371/journal.pone.0300797

Sun H, Saeedi P, Karuranga S, Pinkepank M,
Ogurtsova K, Duncan BB, et al. IDF Diabetes Atlas:
Global, regional and country-level diabetes pre-
valence estimates for 2021 and projections for 2045.
Diabetes Res Clin Pract [Internet]. janeiro de 2022
[citado 20 de maio de 2025]; 183: 109119. Dis-
ponivel em: https://linkinghub.elsevier.com/retrieve/
pii/S0168822721004782

Cevik Saldiran T, Kara |, Dinger E, Oztiirk O, Cakici
R, Burroughs T. Cross-cultural adaptation and
validation of Diabetes Quality of Life Brief Clinical
Inventory in Turkish patients with type 2 diabetes
mellitus. Disabil Rehabil [Internet]. 27 de fevereiro
de 2024 [citado 16 de maio de 2025]; 46 (5): 995-
1004. Disponivel em: https://www.tandfonline.com/
doi/full/10.1080/09638288.2023.2182917

Diriba DC, Leung DYP, Suen LKP. Cultural
Adaptation and Psychometric Properties of the
Diabetes Quality of Life Scale in Afaan Oromoo
among People Living with Type 2 Diabetes in
Ethiopia. Int J Environ Res Public Health [Internet].
12 de julho de 2021 [citado 14 de maio de 2025];
18 (14): 7435. Disponivel em: https://www.mdpi.
com/1660-4601/18/14/7435

Pipatpiboon N, Sripetchwandee J, Kantawong E,
Budda R, Bressington D. Dementia Prevention Self-
Management in Older Thai Adults with Type 2
Diabetes: Development and Psychometric Pro-
perties of Two Questionnaires. Nurs Rep [Internet].
2 de dezembro de 2024 [citado 15 de maio de
2025]; 14 (4): 3786-802. Disponivel em: https://
www.mdpi.com/2039-4403/14/4/277

Dai Z, Jing S, Liu X, Zhang H, Wu Y, Wang H, et al.
Development and validation of the diabetic self-
management scale based on information-
motivation-behavioral skills theory. Front Public
Health [Internet]. 24 de fevereiro de 2023 [citado 15
de maio de 2025]; 11: 1109158. Disponivel em:
https://www.frontiersin.org/articles/10.3389/fpubh.20
23.1109158/full

O'Toole SM, Walker RJ, Garacci E, Dawson AZ,
Campbell JA, Egede LE. Explanatory role of
sociodemographic, clinical, behavioral, and social
factors on cognitive decline in older adults with
diabetes. BMC Geriatr [Internet]. dezembro de 2022
[citado 16 de junho de 2025]; 22 (1): 39. Disponivel
em: https://omcgeriatr.biomedcentral.com/articles/
10.1186/512877-021-02740-7

11.

12.

13.

14.

15.

16.

17.

18.

Kaddech N, Guelmami N, Bonsaksen T, Doggui R,
Beji C, ElI Ati J. Adaptation and Psychometric
Evidence of the ARABIC Version of the Diabetes
Self-Management Questionnaire (A-DSMQ). Health-
care [Internet]. 21 de maio de 2022 [citado 15 de
maio de 2025]; 10 (5): 951. Disponivel em: https://
www.mdpi.com/2227-9032/10/5/951

Mirzaei H, Siavash M, Shahnazi H, Abasi MH,
Eslami AA. Assessment of the psychometric pro-
perties of the Persian version of the diabetes self-
management questionnaire (DSMQ) in patients with
type 2 diabetes. J Diabetes Metab Disord [Internet].
junho de 2022 [citado 15 de maio de 2025]; 21 (1):
123-31. Disponivel em: https://link.springer.com/
10.1007/s40200-021-00946-5

Ding C, Bao Y, Bai B, Liu X, Shi B, Tian L. An update
on the economic burden of type 2 diabetes mellitus
in China. Expert Rev Pharmacoecon Outcomes Res
[Internet]. 19 de maio de 2022 [citado 16 de junho
de 2025]; 22 (4). 617-25. Disponivel em: https://
www_.tandfonline.com/doi/full/10.1080/14737167.20
22.2020106

Parker ED, Lin J, Mahoney T, Ume N, Yang G,
Gabbay RA, et al. Economic Costs of Diabetes in
the U.S. in 2022. Diabetes Care [Internet]. 1° de
janeiro de 2024 [citado 16 de junho de 2025]; 47
(1): 26-43. Disponivel em: https://diabetesjournals.
org/care/article/47/1/26/153797/Economic-Costs-of-
Diabetes-in-the-U-S-in-2022

Al-Qerem W, Al-Maayah B, Ling J. Developing and
validating the Arabic version of the Diabetes Quality
of Life questionnaire. East Mediterr Health J
[Internet]. 27 de abril de 2021 [citado 15 de maio de
2025]; 27 (4): 414-26. Disponivel em: https://
applications.emro.who.int/EMHJ/V27/04/1020-3397-
2021-2704-414-426-eng.pdf

Bertoluci MC, Forti AC, Pititto BDA, Vancea D,
Valente F, Silva Junior JCD, et al. Diretriz da
Sociedade Brasileira de Diabetes [Internet]. 2024°
ed. Conectando Pessoas; 2024 [citado 12 de junho
de 2025]. Disponivel em: https://diretriz.diabetes.
org.br

American Diabetes Association. Standards of
Medical Care in Diabetes- 2022 Abridged for
Primary Care Providers. Clin Diabetes [Internet]. 1°
de janeiro de 2022 [citado 12 de junho de 2025]; 40
(1): 10-38. Disponivel em: https://diabetesjournals.
org/clinical/article/40/1/10/139035/Standards-of-
Medical-Care-in-Diabetes-2022

Diriba DC, Leung DYP, Suen LKP. Factors predicted
quality of life of people with type 2 diabetes in
western Ethiopia. Valls Martinez MDC, organizador.
PLOS ONE [Internet]. 15 de fevereiro de 2023
[citado 15 de maio de 2025]; 18 (2): e0281716.
Disponivel em: https://dx.plos.org/10.1371/journal.
pone.0281716

© 2025 Global Journals

Global Journal of Medical Research ( F ) XXV Issue I Version I E Year 2025


https://linkinghub.elsevier.com/retrieve/pii/S0168822721004782
https://www.tandfonline.com/doi/full/10.1080/09638288.2023.2182917
https://www.mdpi.com/1660-4601/18/14/7435
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1109158/full
https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-021-02740-7
https://www.mdpi.com/2227-9032/10/5/951
https://link.springer.com/10.1007/s40200-021-00946-5
https://www.tandfonline.com/doi/full/10.1080/14737167.2022.2020106
https://diabetesjournals.org/care/article/47/1/26/153797/Economic-Costs-of-Diabetes-in-the-U-S-in-2022
https://diretriz.diabetes.org.br
https://diabetesjournals.org/clinical/article/40/1/10/139035/Standards-of-Medical-Care-in-Diabetes-2022
https://dx.plos.org/10.1371/journal.pone.0281716
https://www.mdpi.com/2039-4403/14/4/277
https://dx.plos.org/10.1371/journal.pone.0300797

Global Journal of Medical Research ( F ) XXV Issue I Version [ E Year 2025

PSYCHOMETRIC EVALUATION AND VALIDATION OF THE QUESTIONNAIRE ON STRESS IN DIABETIC PATIENTS IN BRAZILIAN
PORTUGUESE

19.

20.

21.

22.

23.

24,

25.

26.

Gosak L, Stiglic G. Cognitive and Emotional
Perceptions of lliness in Patients Diagnosed with
Type 2 Diabetes Mellitus. Healthcare [Internet]. 15
de janeiro de 2024 [citado 15 de maio de 2025]; 12
(2): 199. Disponivel em: https://www.mdpi.com/22
27-9032/12/2/199

Buckert M, Streibel C, Hartmann M, Monzer N, Kopf
S, Szendrédi J, et al. Cross-sectional associations
of self-perceived stress and hair cortisol with
metabolic outcomes and microvascular compli-
cations in type 2 diabetes. Front Public Health
[Internet]. 15 de maio de 2024 [citado 20 de maio
de 2025]; 12: 1289689. Disponivel em: https://www.
frontiersin.org/articles/10.3389/fpubh.2024.1289689/
full

Xiong Y, Wu H, Xu J. Assessing the reliability and
validity of the ICECAP-A instrument in Chinese type
2 diabetes patients. Health Qual Life Outcomes
[Internet]. dezembro de 2021 [citado 15 de maio de
2025]; 19 (1): 5. Disponivel em: https://hglo.bio-
medcentral.com/articles/10.1186/s12955-020-0163
2-5

Herschbach P, Duran G, Waadt S, Zettler A, Amm
C, Marten-Mittag B, et al. Psychometric properties of
the Questionnaire on Stress in patients with
Diabetes- Revised (QSD-R). Health Psychol
[Internet]. 1997 [citado 19 de maio de 2021]; 16 (2):
171-4. Disponivel em: http://doi.apa.org/getdoi.
cfm?doi=10.1037/0278-6133.16.2.171

Vet HCWD, Ader HJ, Terwee CB, Pouwer F. Are
factor analytical techniques used appropriately in
the validation of health status questionnaires? A
systematic review on the quality of factor analysis of
the SF-36. Qual Life Res [Internet]. junho de 2005
[citado 3 de julho de 2025]; 14 (5): 1203-18.
Disponivel em: http://link.springer.com/10.1007/s11
136-004-5742-3

Anthoine E, Moret L, Regnault A, Sébille V, Hardouin
JB. Sample size used to validate a scale: a review of
publications on newly-developed patient reported
outcomes measures. Health Qual Life Qutcomes
[Internet]. dezembro de 2014 [citado 3 de julho de
2025]; 12 (1): 2. Disponivel em: http://hglo.biome
dcentral.com/articles/10.1186/s12955-014-0176-2
Queiroz FAD, Pace AE, Santos CBD. Cross-cultural
adaptation and validation of the instrument Diabetes
- 39 (D-39): brazilian version for type 2 diabetes
mellitus patients - stage 1. Rev Lat Am Enfermagem
[Internet]. outubro de 2009 [citado 30 de maio de
2025]; 17 (5): 708-15. Disponivel em: http://www.
scielo.br/scielo.php?script=sci_arttext&pid=50104-
11692009000500018&Ing=en&ting=en

Sousa AADD, Brito AMG, Silveira MF, Martins
AMEDBL. Validagédo do instrumento reduzido
Diabetes-21 para avaliagdo da qualidade de vida
relacionada a salde em pessoas com diabetes.
Epidemiol E Servicos Saude [Internet]. 2022 [citado

© 2025 Global Journals

27.

28.

29.

30.

31.

32.

33.
34.

35.

36.

27 de julho de 2025];31(1):e2021324. Disponivel
em: http://www.scielo.br/scielo.php?script=sci_artt
ext&pid=S52237-96222022000100304&tIng=pt
Pais-Ribeiro J, Silva |, Ferreira T, Martins A,
Meneses R, Baltar M. Validation study of a
Portuguese version of the Hospital Anxiety and
Depression Scale. Psychol Health Med [Internet].
margo de 2007 [citado 30 de maio de 2025]; 12 (2):
225-37. Disponivel em: http://www.tandfonline.com
/doi/abs/10.1080/13548500500524088

Koo TK, Li MY. A Guideline of Selecting and
Reporting Intraclass Correlation Coefficients for
Reliability Research. J Chiropr Med [Internet]. junho
de 2016 [citado 30 de maio de 2025];15(2):155-63.
Disponivel em: https://linkinghub.elsevier.com/retri
eve/pii/S1556370716000158

Hotelling H. New Light on the Correlation Coefficient
and its Transforms. J R Stat Soc Ser B Stat
Methodol [Internet]. 1° de julho de 1953 [citado 5 de
junho de 2025]; 15 (2): 193-225. Disponivel em:
https://academic.oup.com/jrsssb/article/15/2/193/70
26638

Hu L, Bentler PM. Cutoff criteria for fit indexes in
covariance structure analysis: Conventional criteria
versus new alternatives. Struct Equ Model
Multidiscip J [Internet]. janeiro de 1999 [citado 30
de maio de 2025]; 6 (1): 1-55. Disponivel em:
http://www.tandfonline.com/doi/abs/10.1080/10705
519909540118

Hatcher L. A step-by-step approach to using SAS
for factor analysis and structural equation modeling.
2nd ed. Cary, NC: SAS Institute; 2014. 1 p.

Bland JM, Altman DG. Statistics notes: Cronbach’s
alpha. BMJ [Internet]. 22 de fevereiro de 1997
[citado 30 de maio de 2025]; 314 (7080): 572-572.
Disponivel em: https://www.bmj.com/lookup/doi/
10.1136/bmj.314.7080.572

Analise Multivariada De Dados. Bookman; 2022.
Malta M, Cardoso LO, Bastos FI, Magnanini MMF,
Silva CMFPD. Iniciativa STROBE: subsidios para a
comunicacdo de estudos observacionais. Rev
Saude Publica [Internet]. junho de 2010 [citado 5 de
junho de 2025]; 44 (3): 559-65. Disponivel em:
http://www.scielo.br/scielo.php?script=sci_arttext&
pid=S0034-891020100003000218&Ing=pt&tiIng=pt
Beaton DE, Bombardier C, Guillemin F, Ferraz MB.
Guidelines for the Process of Cross-Cultural Adap-
tation of Self-Report Measures: Spine [Internet].
dezembro de 2000 [citado 19 de maio de 2021]; 25
(24): 3186-91. Disponivel em: http://journals.ww.
com/00007632-200012150-00014

Herpertz S, Kramer-Paust R, Paust R, Schulze
Schleppinghoff B, Best F, Bierwirth R, et al.
Association between psychosocial stress and
psychosocial support in diabetic patients. Int Congr
Ser [Internet]. setembro de 2002 [citado 20 de maio
de 2025]; 1241. 51-8. Disponivel em: https://


https://www.mdpi.com/2227-9032/12/2/199
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1289689/full
http://doi.apa.org/getdoi.cfm?doi=10.1037/0278-6133.16.2.171
http://link.springer.com/10.1007/s11136-004-5742-3
http://hqlo.biomedcentral.com/articles/10.1186/s12955-014-0176-2
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0104-11692009000500018&lng=en&tlng=en
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S2237-96222022000100304&tlng=pt
http://www.tandfonline.com/doi/abs/10.1080/13548500500524088
https://linkinghub.elsevier.com/retrieve/pii/S1556370716000158
https://academic.oup.com/jrsssb/article/15/2/193/70
http://www.tandfonline.com/doi/abs/10.1080/10705519909540118
https://www.bmj.com/lookup/doi/10.1136/bmj.314.7080.572
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0034-89102010000300021&lng=pt&tlng=pt
http://journals.lww.com/00007632-200012150-00014
https://linkinghub.elsevier.com/retrieve/pii/S0531513102006817
https://hqlo.biomedcentral.com/articles/10.1186/s12955-020-01632-5

PSYCHOMETRIC EVALUATION AND VALIDATION OF THE QUESTIONNAIRE ON STRESS IN DIABETIC PATIENTS IN BRAZILIAN

37.

38.

39.

40.

41.

42.

43.

44,

PORTUGUESE

linkinghub.elsevier.com/retrieve/pii/S053151310200
6817

Almeida J. P, Graga Pereira M. Propriedades
Psicométricas Do Questionario De Stress Face A
Diabetes Em Adolescentes Portugueses. Psicol
Saude E Doencas Internet [Internet]. 2012; (13 (2)):
356-71. Disponivel em: https://www.redalyc.org/
articulo.oa?id=36225171016

Kaiser HF. An Index of Factorial Simplicity.
Psychometrika [Internet]. margo de 1974 [citado 17
de julho de 2025]; 39 (1): 31-6. Disponivel em:
https://www.cambridge.org/core/product/identifier/S
0033312300038175/type/journal_article

Costello AB, Osborne J. Best practices in
exploratory factor analysis: four recommendations
for getting the most from your analysis. [citado 18
de julho de 2025]; Disponivel em: https://
openpublishing.library.umass.edu/pare/article/id/16
50/

Sijtsma K. On the Use, the Misuse, and the Very
Limited Usefulness of Cronbach’s  Alpha.
Psychometrika [Internet]. margo de 2009 [citado 18
de julho de 2025]; 74 (1): 107-20. Disponivel em:
https://www.cambridge.org/core/product/identifier/S
0033312300021724/type/journal_article

Miot HA. Tamanho da amostra em estudos clinicos
e experimentais. J Vasc Bras [Internet]. dezembro
de 2011 [citado 27 de julho de 2025]; 10 (4): 275-8.
Disponivel em:  http://www.scielo.br/scielo.php?
script=sci_arttext&pid=S1677-544920110004000
01&Ing=pt&ting=pt

Tavakol M, Dennick R. Making sense of Cronbach’s
alpha. Int J Med Educ [Internet]. 27 de junho de
2011 [citado 18 de julho de 2025]; 2: 53-5.
Disponivel em: http://www.ijme.net/archive/2/cron
bachs-alpha/

Terwee CB, Mokkink LB, Knol DL, Ostelo RWJG,
Bouter LM, De Vet HCW. Rating the methodological
quality in systematic reviews of studies on
measurement properties: a scoring system for the
COSMIN checklist. Qual Life Res [Internet]. maio de
2012 [citado 18 de julho de 2025]; 21 (4): 651-7.
Disponivel em: http:/link.springer.com/10.1007/s11
136-011-9960-1

Bujang MA. A simplified guide to determination of
sample size requirements for estimating the value of
intraclass correlation coefficient: A review. Arch
Orofac Sci. 1° de junho de 2017; 12: 1-11.

© 2025 Global Journals

Global Journal of Medical Research ( F ) XXV Issue I Version I m Year 2025


https://linkinghub.elsevier.com/retrieve/pii/S0531513102006817
https://www.redalyc.org/articulo.oa?id=36225171016
https://www.cambridge.org/core/product/identifier/S0033312300038175/type/journal_article
https://openpublishing.library.umass.edu/pare/article/id/1650/
https://www.cambridge.org/core/product/identifier/S0033312300021724/type/journal_article
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1677-54492011000400001&lng=pt&tlng=pt
http://www.ijme.net/archive/2/cronbachs-alpha/
http://link.springer.com/10.1007/s11136-011-9960-1

	Psychometric Evaluation and Validation of the Questionnaire on Stress in Diabetic Patients in Brazilian Portuguese
	Author
	Keywords
	I. Introduction
	II. Methods
	a) Study Design
	b) Population of Study
	c) Data Collection Procedures
	d) Statistical Analysis
	i. Descriptive Analysis
	ii. Exploratory Factor Analysis
	iii. Confirmatory Factor Analysis
	iv. Convergent Validity
	v. Reliability

	e) Ethical Aspects

	III. Results
	a) Characterisation of the Sample
	i. Sociodemographic Data

	b) Construct Validity
	c) Confirmatory Factor Analysis (CFA)
	d) Convergent Validity
	e) Reliability

	IV. Discussion
	V. Conclusion
	References Références Referencias

