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Abstract

Purpose: To corroborate the factor structure of the brief Spanish Zung Self‐Rating
Depression Scale among patients with chronic pulmonary obstructive disease at

Santa Marta, Colombia.

Design and Methods: A psychometric study was done in which 409 patients with

the chronic obstructive pulmonary disease were included, aged between 40 and 102

years. Participants completed the 10 items on the brief Spanish Zung Self‐Rating
Depression Scale. Confirmatory factor analysis was performed.

Findings: The two‐dimensional structure was confirmed. The goodness of fit in-

dicators was acceptable.

Practical Implication: The brief Spanish Zung scale for depression has a clear two‐
dimensional structure for evaluating depressive symptoms in patients with chronic

obstructive pulmonary disease. New studies should prove this dimensionality in

patients with other clinical conditions.
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1 | INTRODUCTION

Chronic obstructive pulmonary disease (COPD) is characterized by

dyspnea, cough, and expectoration, secondary to reduced airflow and

inflammation of the airways, and a chronic course, with remissions

and exacerbations.1 Therefore, depressive symptoms and disorders

are frequent in patients with COPD.2‐4 Furthermore, recently, the

CODEXS was introduced, a multidimensional index to predict ex-

acerbations in chronic obstructive pulmonary disease that includes

the score on depressive symptoms.5

CODEX is an acronym for comorbidity, airflow obstruction,

dyspnea, and previous severe exacerbations.6 Moreover, CODEXS

added the measurement with the Self‐Rating Depression Scale.5 The

Self‐Rating Depression Scale was published without an extensive

statistical psychometric analysis; the scale explores affective,

cognitive, and somatic symptoms of a major depressive episode

during the last 15 days. The 20 items have an ordinal response

pattern of four options response.7 However, in the last two decades,

it has been observed that the scales show strong and reliable per-

formances with a lower number of items,8 and the advantage that

this implies a shorter completion time and qualify in health services

with little personnel and limited time for a comprehensive evaluation

of patients.9

Consequently, in Spanish, the Self‐Rating Depression Scale was

refined into a shorter version of 10 items, the Brief Spanish Zung

Self‐Rating Depression Scale. The brief version showed similar psy-

chometric and clinimetric performance in the exploratory factor

analysis, an acceptable one‐dimensional structure with high internal

consistency Cronbach's alpha of 0.80. Besides, it was observed that

the scale compared with a structured clinical interview, for a cutoff
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point of 20/40, showed a sensitivity of 95.5%, a specificity of 70.3%,

a positive predictive value of 38.9%, a value negative predictive of

98.7%, positive probability ratio of 3.2, negative probability ratio of

0.07, Cohen's kappa of 0.42, and area under the curve of 0.90; similar

to the original 20‐item version.10 Therefore, the Brief Spanish Zung

Self‐Rating Depression Scale has been used to quantify depressive

symptoms in other studies in Latin America.11‐15

However, few studies have performed confirmatory factor ana-

lysis for the Brief Spanish Zung Self‐Rating Depression Scale. A single

study in which 206 adults dedicated to recycling the urban waste in

Cartagena, Colombia, participated. It was observed that the data

adjusted better for a two‐dimensional structure, with a high internal

consistency of each dimension goodness of fit indicators of the

model were unsatisfactory.16 In the present investigation, the con-

firmatory factor analysis for the Brief Spanish Zung Self‐Rating De-

pression Scale is carried out in patients with COPD, given the need

to corroborate the instruments' psychometric performance in dif-

ferent populations.17,18 Excellent performance would justify the in-

clusion of this short version in the routine evaluation proposed in the

CODEXS index to predict exacerbations among COPD in‐ and

‐outpatients.5

The current study's objective was to test the dimensionality of

the Brief Spanish Zung Self‐Rating Depression Scale in COPD out-

patients at Santa Marta, Colombia.

2 | METHODS

2.1 | Design and ethical considerations

A psychometric study was designed, with data from a cross‐sectional
study endorsed by the Research Ethics Boards of the University of

Magdalena, Santa Marta, Colombia. According to the recommenda-

tions of the Colombian regulations and the Declaration of Helsinki,19

participants signed informed consent.

2.2 | Participants

Four hundred and nine patients between 40 and 102 participated in,

mean 73.0 (SD = 10.2). More details of demographic and clinical

characteristics are presented in Table 1. The sample was taken from

patients who consulted consecutively, between August 1st and

December 13th, 2019, at three outpatient care institutions in Santa

Marta, Colombia. Pregnant women and patients with cognitive im-

pairment that limited completion of the scale for and depression

were excluded.

2.3 | Brief Zung scale for depression

The Zung Brief Depression Scale is a self‐administered instrument

that takes 5–15min. This scale is made up of ten items that explore

depressive symptoms during the most recent 2 weeks. The scale

presents ordinal responses with four response options; these are

never, sometimes, often, or always scored from one to four; conse-

quently, the total score can be between 10 and 40.7

2.4 | Statistical analysis

Each item's description was carried out by calculating the mean,

standard deviation, and corrected correlation between the item

and the total score. Cronbach's alpha was also computed for the

global scale, identified dimensions, and scale with each item's

omission.20 Besides, the McDonald's omega was a more robust

statistic of internal consistency when the assumption of tau

equivalence necessary for the calculation of Cronbach's alpha is

violated.21

TABLE 1 Demographic description of the participants

Variable n %

Gender

Female 169 41.3

Male 240 58.7

Marital status

Married and free union 363 88.8

Single, separated, and widows 46 11.2

Socioeconomic level (Colombia)

I 114 27.9

II 80 19.6

III 107 26.2

IV 58 14.2

V 18 4.4

VI 32 7.8

Cigarette smoking history

Yes 355 86.8

No 54 13.2

GOLD

1 29 7.1

2 198 48.4

3 136 33.3

4 46 11.2

Combined evaluation

A 81 19.8

B 237 57.9

C 19 4.6

D 72 17.6
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Confirmatory factor analysis was carried out using the maximum

likelihood method. The goodness of fit indicators was computed:

χ2, degrees of freedom, and probability (the relationship between

χ2/degrees of freedom), root mean square error of approximation

(RMSEA), and 90% confidence interval (90% CI) were calculated,

Comparative Fit Index (CFI), Tucker–Lewis Index (TLI), and the stan-

dardized mean square residual (SMSR). For the χ2, the probability is

expected to be higher than 0.05; χ2/degrees of freedom relationship, a

value less than 3, for RMSEA and SMSR that are around 0.06; and for

CFI and TLI values greater than 0.89.22 The analysis was completed in

the IBM‐SPSS program, version 23.0.23

3 | RESULTS

3.1 | Description of the items

Item means were between 1.36 and 2.10; standard deviations be-

tween 0.77 and 1.09; and the corrected correlations between items;

and total score were found between 0.36 and 0.61. More details are

presented in Table 2. The total score for the scale showed a mean of

16.98 and a standard deviation of 5.33.

3.2 | Internal consistency

Cronbach's alpha with the omission of the item was between 0.74

and 0.77. See Table 2. The first factor showed Cronbach's alpha

of 0.77 and McDonald's omega of 0.78, and the second factor

showed Cronbach's alpha of 0.61 and McDonald's omega of 0.62.

The global scale showed Cronbach's alpha and McDonald's

omega of 0.78.

3.3 | Factor analyses

In the one‐dimensional model of the brief Zung scale for depression,

the factor showed an Eigenvalue of 3.45% that explained 34.5% of

the variance and unsatisfactory goodness‐of‐fit indicators χ2 of

160.29, degrees of freedom 35, and probability value less than 0.001,

χ2 coefficient/degrees of freedom of 4.58, RMSEA of 0.09 (90% CI

0.08–0.11), CFI of 0.85, TLI of 0.81, and SMSR of 0.06. For the two‐
dimensional model, the first (depressed mood and somatic symp-

toms) showed an Eigenvalue of 3.45% that explained 34.5% of the

variance, and the second (anhedonia and cognition) presented an

Eigenvalue of 1.28 and was responsible for 12.8% of the variance.

The two factors accounted for 47.3% of the total variance and

showed a correlation between 0.49. The commonality and loading for

each item are described in Table 3. The goodness of fit indicators

were χ2 of 70.35, degrees of freedom 34, and probability value less

than 0.001, χ2/degrees of freedom of 2.07, RMSEA of 0.05 (90% CI

0.03–0.07), CFI of 0.96, TLI of 0.94, and SMSR of 0.04.

4 | DISCUSSION

In the present study, the brief Spanish Zung Self‐Rating Depression

Scale shows a two‐dimensional structure in COPD outpatients in

Santa Marta, Colombia. There is little research to compare these

findings. In the publication presenting the brief Spanish Zung Self‐
Rating Depression Scale, the one‐dimensional structure was pre-

ferred based on an exploratory factor analysis that took the mini-

mum Eigenvalue of 1.40. This dimension presented Cronbach's alpha

of 0.80, similar to what was observed in the current analysis of

the one‐dimensional solution of the Brief Spanish Zung Self‐Rating
Depression Scale.10 Exploratory factor analysis could be vastly

affected by the criteria used for retaining factors.24

TABLE 2 Mean, standard deviation, correlated correlation with
the total score, and Cronbach's alpha with the item's omission

Item Mean SD ITCCa CAOIb

1. Down‐hearted and blue 1.65 0.88 0.61 0.74

2. Crying 1.55 0.83 0.47 0.76

3. Heartbeats 1.52 0.77 0.46 0.76

4. Tired 1.98 1.04 0.44 0.76

5. Clear mind 1.61 0.93 0.37 0.77

6. Easy to do things 2.10 1.09 0.36 0.77

7. Restless 1.86 0.98 0.48 0.75

8. Irritable 1.60 0.83 0.49 0.75

9. Enjoy things 1.75 1.05 0.42 0.76

10. Pretty full life 1.36 0.77 0.40 0.76

aCorrected correlation between item score and total.
bCronbach's alpha with the omission of the item.

TABLE 3 Communality and coefficient for the items of the brief
Zung scale for depression

Item Communality
Coefficient
I II

1. Down‐hearted and blue 0.698 0.834

2. Crying 0.449 0.664

3. Heartbeats 0.271 0.515

4. Tired 0.260 0.506

5. Clear mind 0.187 0.419

6. Easy to do things 0.160 0.374

7. Restless 0.301 0.541

8. Irritable 0.308 0.550

9. Enjoy things 0.518 0.720

10. Pretty full life 0.398 0.631
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On the other hand, Gómez‐Bustamante et al.16 computed a

confirmatory factor analysis with a sample of people dedicated to

recycling the urban waste in Cartagena, Colombia, and they reported

a better performance for the two‐dimensional structure of the brief

Spanish Zung Self‐Rating Depression Scale, both dimensions showed

acceptable values of internal consistency; however, the goodness of

fit indicators for the model was lower than the expected values: χ2 of

126.83, degrees of freedom of 34, χ2/degrees of freedom of 3.73,

RMSEA of 0.12 90% CI 0.09–0.14, CFI of 0.85, TLI of 0.80, and SMSR

of 0.08. Psychometric analysis discrepancies are frequent due to

differences in population characteristics and response patterns.17,25

It is necessary to repeatedly test the performance of the

screening instruments in different contexts and populations. Often,

significant psychometric performance variations are observed that

undermine the validity and reliability of the measurement.26 In

particular, for a measurement scale such as the Self‐Rating Depres-

sion Scale that was designed more than 50 years ago based on cri-

teria Diagnostic and Statistical Manual of mental disorders. This first

edition has changed over time and did not follow a rigorous process

of psychometric evaluation.7 Current psychometrics invites the re-

peated review of measurement instruments to the extent that clin-

ical concepts are modified or redefined over time.26 The brief

Spanish Zung Self‐Rating Depression Scale keeps its usefulness as a

screening instrument since it retains the core symptoms of a major

depressive episode present in the most recent version of the Diag-

nostic and Statistical Manual of the American Psychiatric

Association.27

4.1 | Practical issues

Routine screening for depressive disorders in COPD patients is ne-

cessary given the high prevalence of these disorders2‐4 and the ne-

gative implications on the course of patients' disease and quality of

life.28 Chronically ill patients frequently hide depressive symptoms

for various reasons, including stigma‐discrimination.29 Non-

psychiatrist clinicians should bear in mind that depression is present

in most COPD patients who engage in self‐injurious behaviors.30

4.2 | Strengths and limitations

This analysis is a contribution to the knowledge of the psychometric

performance of the brief Spanish Zung Self‐Rating Depression Scale

in patients with chronic diseases. This finding is important because

the 20‐item version Zung Self‐Rating Depression Scale has shown

problems in other samples' dimensional structure.31 Furthermore,

the routine use of evaluating depressive symptoms was proposed to

estimate the risk of exacerbations in patients with COPD.5 However,

it presents the limitation of psychometric studies that do not allow

generalizations to populations with similar characteristics.17 Fur-

thermore, the performance was not evaluated against a structured

interview, which is the most valid strategy for assessing a scale's

usefulness in screening for possible episodes of mental disorders,

such as major depressive disorder.32

5 | CONCLUSION

In conclusion, the brief Spanish Zung Self‐Rating Depression Scale

has a two‐dimensional structure for evaluating depressive symptoms

among COPD outpatients. Future research should test this di-

mensionality in patients with other clinical conditions and test per-

formance against a structured clinical interview.
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