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Abstract
Objective: Depression is underdiagnosed and thus under-
treated. This study aimed to validate the French version of 
the PHQ-2 (Patient Health Questionnaire-2) and BDF-FS-Fr 
(Beck Depression Inventory-Fast Screen-France) on patients 
with chronic kidney disease (CKD) living in France. Method: 
A cross-sectional study was conducted on 109 patients of 
the Centre universitaire de maladies rénales, Centre Hospi-
talier Universitaire (CHU) de Caen (37 patients with CKD on 
pre-dialysis and grafting stage, 36 grafted patients, and 36 
dialyzed patients). Statistical Approach: Test parameters 
and statistical aspects of assessing diagnostic and screening 
tests were used, including knowledge of and ability to calcu-
late, sensitivity, specificity, positive and negative predictive 
values, diagnostic odds ratios, and the use of ROC (receiver 
operating characteristic) curves. Results: PHQ-2 and BDI-FS-

Fr statistical parameters for depression tested very positive-
ly and had a satisfactory AUC (area under the curve). The 
PHQ-2 had a satisfactory AUC > 0.70, sensitivity > 0.60, and 
specificity > 0.80. The BDI-FS-Fr had a satisfactory area under 
the curve (0.859) with sensitivity (83%) and specificity (0.859); 
and internal consistency (α = 0.668). The PHQ-2 and BDI-FS-
Fr showed good internal and external validity of structure, 
construct validity, criterion validity, discriminant validity, in-
ternal consistency, and factorial validity. Conclusion: The 
French versions of the PHQ-2 and BDI-FS have highly favor-
able psychometric properties. These instruments are valid 
self-assessment tools for screening and evaluating depres-
sion, its intensity, and its evolution. The PHQ-2 and BDI-FS-Fr 
thus have very good psychometric properties and are useful 
tools for researchers and practitioners. Regarding clinical 
practice in the hospital, clinicians and nurses can use the 
PHQ-2 to screen quickly for depression during routine con-
sultations, during hospitalization, and in dialysis centers. The 
7 items of the BDI-FS-Fr enable us to assess the depressive 
state, thereby avoiding a false diagnosis of depression 
among CKD patients in a clinical setting.

© 2019 S. Karger AG, Basel
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Introduction

Depression is commonly observed in chronic kidney 
disease (CKD) patients, especially in stage 5 disease [1, 2], 
where the prevalence is very high (20–30%) [1]. In dialy-
sis patients, the prevalence varies between 10 and 50% 
according to studies, showing that depression is the most 
frequently observed mental disorder [3]. The negative ef-
fects of depression have been demonstrated in the CKD 
population [1, 4, 5], with one being poor adherence to 
medication [1]. There are little data in the literature de-
scribing depression and its effects on patients with a renal 
transplant and on patients with renal failure prior to renal 
replacement therapy [6]. Depression can be difficult to 
identify in CKD patients because many of the key symp-
toms such as fatigue, loss of appetite, memory, and con-
centration can also be attributed to kidney disease itself. 
Thus, difficulties in detecting and/or diagnosing depres-
sion can lead to false diagnoses of depression [2, 7].

According to Feinstein [7], HADS (Hospital Anxiety 
and Depression Scale) and BDI-FS (Beck Depression In-
ventory-Fast Screen) are the two best-constructed self-as-
sessment scales to make this distinction. The reasons for 
validating the self-assessment instrument (BDI-FS), rather 
than using the HADS, are related to their psychometric 
characteristics. In fact, in the English version and French 
version tested on patients as well as students [8, 9], the BDI-
FS shows good validity and reliability. The BDI-FS allows 
screening for the two DSM-IV-TR diagnostic criteria of 
depression, as well as a suicidal ideation and suicide risk. 
These are assessed in patients by observing items 2 (pessi-
mism) and 7 (suicidal thoughts or desires), which are con-
sidered suicidal risk indicators [8, 10]. This tool is a mea-
sure of depressive cognition [8, 9] and does not interfere 
with clinical factors. Conversely, patients commented that 
the Beck Depression Inventory-II (BDI-II) items are re-
petitive, and that two questions in the HADS were confus-
ing during the interviews (question 5 and 7 depends on age 
and personal interest). We therefore need to create a rapid 
diagnostic tool to assess depression in the form of a short 
evaluation scale, which will be widely used for its simplic-
ity of execution. For the aforementioned reasons, we wish 
to validate the BDI-FS in CKD patients.

Prior to diagnosis, prompt, effective, and systematic 
screening for early identification of depressive symptoms 
in CKD is essential. This screening is performed using 
two simple questions (Patient Health Questionnaire-2, 
PHQ-2). These two questions assess depressive mood and 
anhedonia (loss of interest and pleasure) [11, 12]. These 
two simple questions are validated for patents with mul-

tiple sclerosis [13] and were only translated by French 
researchers at the Neurology service, Pasteur Hospital, 
Nice [14]. They are also needed to screen for depression 
in chronic diseases [15].

The uniqueness of this study is that it has never been 
conducted in France. Since Beck developed BDI-FS in 
2000 [10] and Spitzer et al. [11] PHQ-2 in 1999, these two 
tests (PHQ-2 and BDI-FS) have not been used to detect 
depression in a population with chronic diseases and/or 
chronic conditions, such as CKD, in France until now.

Objective
The main objective of this study is to validate and evalu-

ate the effectiveness of the PHQ-2 as a depression screening 
tool as well as the effectiveness of the BDF-FS-Fr as a diag-
nostic tool identifying depression in CKD (patients with 
CKD on predialysis and grafting stage, grafted patients, and 
dialyzed patients) compared with BDI-II (reference tool).

Methods

Sample
The sample consisted of 109 patients (66 men and 43 women; 

37 patients with CKD before the dialysis and / or grafting stage, 36 
grafted patients and 36 dialyzed patients) from the Centre Hospi-
talier Universitaire (CHU) de Caen (Centre universitaire de mala-
dies rénales au CHU de Caen) aged 19–92 years (age: mean = 63.48, 
SD = 15.73). Participation was voluntary.

Sample Statistical Power
Three groups of patients with CKD (patients with CKD before 

the dialysis and grafting stage, grafted patients, dialyzed patients) 
were included to validate the PHQ-2 and BDF-FS-Fr in a CKD 
population. There were at least 36 patients in each group. In order 
to ascertain whether either of these screening tools were useful, 
power calculations were also performed for subgroups. Cohen [16] 
reports that 35 participants provide 88% statistical power to detect 
a correlation of 0.50 to p < 0.05, or 98% of its power, to detect a 
correlation of 0.60 at the same value from p. So, we think that a 
sample of 36 patients in each subgroup (i.e., 109 patients) is neces-
sary and sufficient to obtain a reliable result.

Recruitment Procedure
Nephrology or nurses from the nephrology department re-

cruited patients with chronic renal failure and proposed them to 
participate in the study. Each patient was informed of the general 
theme of the research, as well as the protocol procedures (interview 
with self-administered questionnaires) and was given the letter of 
agreement. If the patient agreed to participate in the study, the 
neuropsychologist took care of them for the interview based on 
DSM-5TM diagnostic criteria and questionnaires. The question-
naires used were: PHQ-2, BDI-FS, BDI-II, HADS, RSES (Rosen-
berg Self-Esteem Scale), and SWLS (Satisfaction with Life Scale). 
The flowchart below displays each steps of the data collection.
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Inclusion and Exclusion Criteria
The study included all patients presenting with CKD (predialy-

sis patients and/or grafting stage, grafted patients and dialyzed pa-
tients), and each patient signed a consent form to participate in the 
study. All patients were > 18 years old. We also excluded all patients 

who did not understand French or who presented any other condi-
tions or disorders that would make it impossible for them to un-
derstand the study. To avoid the impact of age and other disorders 
as cognitive disorders, patients were administered self-scales in the 
presence of the neuropsychologist.

Table 1. Analysis: descriptive statistics (n = 109)

Age, years 63.48±15.73

Sex
Male 66 (61%)
Female 43 (39%)

Diabetic 29/109 (26.6%)

CKD-EPI, mL/min
CKD 32.05±16.29
Graft 50.56±21.22a

PHQ-2 0.59±0.77
Rate of depression, PHQ-2 ≥1 41.3

Depression-BDI-FS-Fr 2.52±2.80
Rate of depression, BDI-FS-Fr ≥4 27.5%

Depression-BDI-II 10.28±7.55
Rate of depression, BDI-II ≥14 31.2%

Depression-HADS 4.23±2.89
Rate of depression, HADS ≥8 16.5%

Anxiety-HADS 5.86±3.90
Rate of Anxiety, HADS ≥8 27.5%

Self-esteem (RSES) 33.3±5.21
Satisfaction with life scale (SWLS) 27.12±5.71

Treatment 
Treatment for depression 8%
Treatment for anxiety 12%

Difficulties 
Difficulties getting up in the morning 18%
Difficulties waking up in the morning 6%
Negatively influence of these difficulties on 
the patient’s general state 

 
6%

Nephropathy, n
Glomerulonephritis 25 
Miscellaneous 20
Diabetic 19
Uropathy 11
Polycystic disease 8
Vascular 8
Interstitial nephritis 4
Obstructive 2
Systemic disease 2
Unknown 10

Duration of CKD 16.27±12.39 (4 months to 70 years)
Duration of dialysis 6.65±10.45 (1 week to 43 years) 
Patients on dialysis 71/109 (65%)
Duration of graft 10.89±7.33 (1 month to 27 years)
Patients with graft 44/109 (40%)
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Measurement and Instruments
Demographic and Clinical Data Scale
Demographic, socioeconomic, academic, and clinical informa-

tion such as age, sex, difficulty in waking up in the morning, eco-
nomic situation, place of residence, education level, current living 
situation, duration of CKD, CKD-EPI, and diabetic nephropathy 
were collected to control the confounding factors according to rec-
ommendation of Skelly et al. [17].

Based on the studies [8, 18], we assessed the socioeconomic fac-
tors: economic situation, place of residence, and current living sit-
uation. The place of residence was assessed by a binary response 
(urban and semi-urban, rural and semi-rural), the economic situ-
ation on a Likert scale (good, moderate, bad), and current family 
status on a Likert scale (alone; with/without child; parent(s); 
 couple, with/without child).

Patient Health Questionnaire-2
The PHQ-2 consists of 2 self-assessment items [11] taken from the 

9 items of the PHQ-9. The psychometric properties of the PHQ-2 re-
quire assessment in French. The two items are set up to assess mood 
status in the previous 2 weeks, giving a maximum total score of 2 and 
a minimum of 0. The PHQ-2 can only provide 3 data points: 0, 1, or 
2. The two specific elements on this measure include depressive mood 
and loss of pleasure (anhedonia). This step requires approximately  
30 s. Diagnostic cut-off value for the PHQ-2 is ≥1 [14, 15]. The French 
version of the PHQ-2 is available from the first author.

Beck Depression Inventory-Fast Screen
The BDI-FS is a short version of the BDI-II. The BDI-FS [8–10] 

consists of 7 items of the 21 of self-assessment Beck Depression 
Inventory (BDI-II) [19]. The BDI-II has already been translated 
and validated in French [8–10]. For its interpretation, the manual 
suggests that scores of 0–3 indicate minimal depression; 4–6 indi-
cate mild depression; 7–9 indicate moderate depression; and 10–
21 indicate severe depression [8–10, 20]. Diagnostic cut-off value 
for BDI-FS is ≥4 [8–10]. The French version of the BDI-FS-Fr is 
available from the first author.

The BDI-II performed well on adult patients and was used in 
nonmedical and medical studies [19, 20]. Beck et al. [19, 20] “sug-
gested the following ranges of BDI-II cut-off scores for depression: 
0–13 (minimal), 14–19 (mild), 20–28 (moderate), and 29–63 (se-
vere) [20].” Possible cutoff score for BDI-II in patients with ESRD 
is > 14 to 16 [21–24]. The majority of studies use 14 as cutoff score 
[8, 9, 17, 20, 25], but other studies use 16 as cutoff score [1]. Based 
on these studies [8, 9, 17, 20, 25], diagnostic cut-off value for BDI-
II is ≥14. The chosen tool “as the gold standard,” is the BDI-II us-
ing 14 as a cut-off point for depression.

The BDI-II [26, 27], RSES [28], SWLS [29], and HADS [3] were 
also used.

Statistical Analysis
The psychometric property studied is the reliability of the tool, 

which includes the construct validity, criterion validity, internal 

Education level, n
No 15 
College certificate 62
BAC and + 32

Current marital status, n
Married/couple 69 
Widower 17
Separated/divorced 8
Single 12
Other (paces) 3

Place of residence, n
Urban, semi-urban 50  
Rural, semi-rural 59

Economic situation, n
Poor 10
Moderate 47
Good 52

Employment, n
Housewife 1
Student 1
Unemployed 4
Other (disability) 9
Active 26
Retired 68

Data are presented as mean ± SD or as stated. a 8% stage 2; 38% stage 3; 51% stage 4; 3% end-stage.

Table 1 (continued)
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consistency, and factorial validity. First, we calculated the mean, SD, 
and percent for all the data. Second, the convergent [30] and diver-
gent validity was established through intercorrelation measure-
ments (using Pearson’s r) for the scores obtained from the PHQ-2, 
BDI-FS-Fr, BDI-II, HADS, SWLS, and RSES. Third, the following 
diagnostic values were calculated: sensitivity, specificity, prevalence, 
positive and negative predictive values, positive and negative likeli-
hood ratio, diagnostic odds ratio, accuracy, ROC curve (receiver 
operating characteristic), and area under the curve (AUC). The val-

ues for sensitivity, specificity, and predictivity are considered low 
between 0.00 and 0.29, moderate between 0.30 and 0.69, and high 
between 0.70 and 1.00 [31]. Finally, the adequacy of the items and 
internal consistency of the scale were estimated by Cronbach’s α, 
which is each dimension of the tool [30]; and data from the BDI-FS-
Fr were also submitted for a factor analysis to check the structural 
validity. Statistical analysis was performed using the computer soft-
ware environment R (programming language R version). This study 
set significance at p ≤ 0.05. There were no missing data.

Table 2. Intercorrelations between scale scores

Questionnaires Q1 Q2 PHQ-2 BDI-FS-Fr BDI-II RSES A-HADS D-HADS SWLS

Q1 1.00 0.47** 0.88*** 0.56*** 0.58*** –0.31** 0.46** 0.41** –0.21**
Q2 1.00 0.83*** 0.62*** 0.58*** –0.41** 0.38** 0.41** –0.38**
PHQ-2 1.00 0.69*** 0.68*** –0.41** 0.49** 0.48** –0.34**
BDI-FS-Fr 1.00 0.83*** –0.53*** 0.49** 0.58*** –0.32**
BDI-II 1.00 –0.54*** 0.58*** 0.66*** –0.39**
RSES 1.00 –0.29** –0.46** 0.44**
A-HADS 1.00 0.29** –0.14*
D-HADS 1.00 –0.26**
SWLS 1.00

Q, question; D, depression; A, anxiety. *** p < 0.001; ** p < 0.01; * p < 0.05. 

Table 3. Characteristics of screening and diagnostic tests in comparison to BDI-II (gold standard)

PHQ-2 ≥1 
(screening test)

PHQ-2 = 2 PHQ-2: Q1 
(depressive mood)

PHQ-2: Q2 
(anhedonia)

BDI-FS-Fr and 
BDI-II 
(diagnostic test)

Sensitivity, % 64
CI: 50–77

79
CI: 57–91

63
CI: 47–76

79
CI: 60–91

83
IC: 66–93

Specificity, % 92
CI: 83–97

79
CI: 69–86

87
CI: 77–93

82
CI: 73–89

89
IC:80–94

Likelihood ratios positive 8.25
CI: 3.46–19.67

3.74
CI: 2.36–5.94

4.79
CI: 2.49–9.22

4.49
CI: 2.71–7.42

7.31
IC: 3.88–13.81

Likelihood ratios negative 0.39
CI: 0.26–0.58

0.27
CI: 0.11–0.64

0.43
CI: 0.29–0.65

0.25
CI: 0.12–0.56

0.19
IC: 0.08–0.42

Diagnostics odds ratio 21.39
CI: 7.13–64.13

14.01
CI: 4.164–47.16

11.11
CI: 4.30–28.70

17.73
CI: 5.72–5.01

38.89
IC:11.89–127.16

Positive predictive value, % 85.29
CI: 69.87–93.55

44.12
CI: 28.88–60.55

73.53
CI: 56.88–85.40

55.88
CI: 39.45–71.12

73.53
IC: 56.88–85.40

Negative predictive value, % 78.67
CI: 68.12–86.42

94.67
CI: 87.07–97.91

80.00
CI: 69.58–87.49

93.33
CI: 85.32–97.12

93.33
IC: 85.3–97.12

Prevalence, % 41.28 17.43 36.70 22.02 27.52
Accuracy, % 80.73 78.90 78.00 81.65 0.87
Accuracy +, % 73 57 68 66 0.78
Accuracy –, % 85 86 83 88 0.91
Youden’s index 0.57 0.58 0.49 0.62 0.72
Yule’s Q coefficient 0.91 0.87 0.83 0.89 0.95
χ2 39.48 24.45 28.86 33.00 52.43

CI, confidence interval (95%).
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Results

Preliminary Analysis: Descriptive Statistics and 
Characteristics of the Sample
We conducted a first phase of descriptive analysis, and 

the results are presented in Table 1. The demographic and 
clinical characteristics of patients are described using 
mean, SD, and percent (%). The rates of depression ac-
cording to different questionnaires are shown in Table 1.

Applicability
The length of the PHQ-2 test is ±30 s and ±2 min for 

the BDI-FS-Fr. The purpose of these two questionnaires 
is well-understood by patients: they quickly understand 
guidelines and the items.

Construct Validity (Convergent and Divergent Validity)
The relationships among PHQ-2, BDI-FS-Fr, BDI-II, 

D-HADS, and A-HADS (convergent validity), and among 
PHQ-2, BDI-FS-Fr, SWLS and RSES (divergent validity), 
were tested using Pearson’s r correlations. Table 2 shows 
the intercorrelations between depression scores, anxiety, 
satisfaction with life, and self-esteem. The PHQ-2 and its 
items (Q1 and Q2), and the BDI-FS-Fr, are significantly 
correlated with depression scores (p < 0.01) and anxiety 
(p < 0.01), and are significantly and negatively correlated 
with the score for self-esteem and satisfaction with life  
(p < 0.01). These correlations confirm the convergent and 
divergent validity of the PHQ-2 and the BDI-FS-Fr. 
Therefore, the PHQ-2 and the BDI-FS-Fr show good con-
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Fig. 1. ROC curve of the PHQ-2 compared with the BDI-II: sensitivity vs. 1 – specificity.
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struct validity (convergent and divergent validity) and 
good external validity of structure.

Characteristics of Screening and Diagnostic Tests: 
Analysis of the Sensitivity and Specificity of the PHQ-2 
and BDI-FS-Fr with a Reference Test (BDI-II)
The gold standard for comparison of the PHQ-2 and 

the BDI-SF is BD-II. The characteristics of the screening 
(PHQ-2) and diagnostic (BDI-FS-Fr) tests, compared 
with BDI-II, are shown in Table 3. In our research, the 
sensitivity and specificity show that the PHQ-2 (screen-
ing test) and BDI-FS-Fr (diagnostic test) are highly reli-
able. To estimate the efficiency and discriminatory as-
pects of PHQ-2 and BDI-FS-Fr, we also used other crite-
ria (Table 3). Thus, the results showed a good odds ratio 
(OR), indicating that the PHQ-2 (screening test) and 
BDI-FS-Fr (diagnostic test) are discriminatory. The re-
sult of the proportion of properly classified subjects (ac-
curacy) and other criteria (Table 3) showed that the 
PHQ-2 is a screening test and BDI-FS-Fr is a diagnostic 
test.

The ROC curves for the PHQ-2 and the BDI-FS-Fr are 
shown in Figures 1 and 2. The PHQ-2 and the BDI-FS-Fr 
show good ability to discriminate between depressive 
subjects and healthy subjects because the values of the two 
areas under the curve (AUC) are between 0.70 and 0.90 
(criterion satisfactory according to Swets [32]). The ROC 

indicates that the instrument is very useful for predicting 
the presence or absence of depression.

By applying Bayes’ theorem [33] to this study, we can 
also determine the probability of depression according to 
different values of pretest probability for the PHQ-2 and 
BDI-FS-Fr (Fig. 3, 4). The posttest probability of the sam-
ple for a positive test is 74% (95% confidence interval 
[CI], 60–84%) between the BDI-FS-Fr and BDI-II. This 
result illustrates the importance of the influence of the 
prior probability on the posterior probability. The pretest 
probability for depression in the sample (prevalence) is 
very high (28%); the posttest probability for a negative 
test is 7% (95% CI, 3–14%) (Table 4). This finding illus-
trates the importance of determining the prior probabil-
ity of disease in a patient (pretest probability of the indi-
vidual) before carrying out a test and allows us to antici-
pate a posterior probability based on the test result. The 
step is to compare the pre- and posttest probability of the 
sample on one hand and the individual on the other.

Receiver Operating Characteristics of DBI-FS-Fr
According to a study on patients suffering from end-

stage renal disease (ESRD), the AUC for BDI-FS was 
0.982 [1]. “Receiver operating characteristics showed the 
best balance between sensitivity and specificity for the 
BDI-FS cutoff value of ≥4 with a sensitivity of 97.2% (95% 
CI, 85.5–99.9%) and a specificity of 91.8% (95% CI, 84.5–
96.4%)” [1]. In a study from a sleep disorders clinic [34], 
a threshold of BDI-FS ≥4, 5, 6, 7 has been analyzed based 
on sensitivity, specificity, and AUC.

In this study, the question that arises is: How was the 
cut-off score of 4 and above of BDI-FS-Fr selected to con-
firm the diagnosis of depression? To answer this ques-
tion, different ROC curves and AUC based on different 
points were made, and then optimal value was selected 
(Table 4).

The BDI-FS-Fr has the ability to discriminate and 
identify major depressive episode. We identified a BDI-
FS score ≥4 or 5 or 6, which is a higher threshold score 
than ≥3 or 7. We recommended score ≥4 as diagnostic 
cut-off value which was recommended by Beck et al. [10] 
in their original study.

Internal Consistency of BDI-FS-Fr
Regarding the internal consistency of the BDI-FS-Fr, 

the Cronbach α coefficient is 0.668 (0.531–0.753) for the 
BDI-FS-Fr score. The bisection (odd-even) is 0.578 (p < 
0.0001) and the Spearman-Brown Prophecy coefficient is 
0.734 (p < 0.0001).
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sensitivity vs. 1 – specificity.
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Dimensionality
The results show that the Kaiser-Meyer-Olkin test is 

0.64, which is greater than 0.50; this result is confirmed 
by Bartlett’s test with good significance (p < 0.001). The 
results of the exploratory factor analysis with 7 items of 

the BDI-FS-Fr and application of Kaiser Criteria with ei-
genvalues > 1 [32] allow us to retain two factors that rep-
resent 51.27% of the total variance of the BDI-FS-Fr. The 
saturation coefficients are satisfactory (Table 5).
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Fig. 3. Posttest probability of depression 
disease between the PHQ-2 and BDI-II.
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Discussion

The primary objective of this study was to analyze the 
psychometric properties and validate the usefulness of the 
screening (PHQ-2) and diagnostic (BDI-FS-Fr) tests of 
depression on the CKD population sample of 109 French 
CKD patients. Depression is one of the most common psy-
chological problems in this population. The present study 
demonstrates that the French version of the PHQ-2 and 
the BDI-FS-Fr have adequate psychometric characteristics 
to allow their use for CKD subjects with depressive disor-
ders.

For the BDI-FS-Fr, the internal consistency (α = 
0.668) is acceptable and is slightly lower than “α” Beck (α 
in the original study of Beck equal to 0.86 [19]). In a study 
by Healey et al. [35] on stroke survivors over 65 years old, 
Cronbach’s α of the BDI-FS was equal to 0.75. Cron-
bach’s α of the BDI-FS-Fr was equal to 0.74 with French 
students [9].

For convergent and divergent validity, the multiple 
correlations between depression scores and intensity of 
anxiety, satisfaction with life, and self-esteem are signifi-
cant (p < 0.01). The PHQ-2 and BDI-FS-Fr are strongly 

correlated with the BDI-II. Thus, the correlation between 
the BDI-FS-Fr and other scales measuring depression 
(BDI-II and HADS) tells us that there is a significant link 
between the three measures (p < 0.001). In 1997, when 
Beck et al. [19], compared the BDI-FS with another stan-
dardized measure of depression, the BDI-FS was positive-
ly correlated at 0.62 and p < 0.001, demonstrating signif-
icant convergent validity [19]. According to the results, 
the PHQ-2 and the BDI-FS-Fr are sensitive and specific 
tests to measure depression compared with the BDI-II 
(the reference standard). The PHQ-2 and BDI-FS-Fr have 
satisfactory external structure validity. Regarding dis-
criminant validity, the depressive patients had signifi-
cantly higher scores than the nondepressive participants 
(p < 0.001).

The results of ROC and AUC are high and thus dem-
onstrate that the PHQ-2 and the BDI-FS-Fr are reli-
able. In addition, the results of the screening character-
istics and diagnostic tests (e.g., sensitivity, specificity, 
and diagnostics odds ratio) show that the PHQ-2 and 
BDI-FS-Fr are screening and diagnostics tools for de-
pression in adult patients. According to Yule’s Q coef-
ficient, the intensity of the connection between the 
variables from the BDI-FS-Fr and BDI-II, as well as the 
PHQ-2 and BDI-II, is very strong. Finally, the diagnos-
tic efficiency of the PHQ-2 and BDI-FS-Fr means that 
the results obtained in the test are good. In this study, 
the AUCs of the PHQ-2 and BDI-FS-Fr exceed 0.70. 
The ROC curve shows a good discrimination ability of 
the BDI-FS-Fr, which is compatible with the 2007 study 
by Golden et al. [36], as well as a good discrimination 
ability of the PHQ-2.

An exploratory factor analysis has identified two fac-
tors of BDI-FS-Fr. The validation of the French version 
of the BDI-FS-Fr with a sample of 109 patients shows a 
structure in two factors that does not correspond to what 
was proposed by Beck et al. [10] and by Alsaleh and Leb-
reuilly [8, 9], who indicated one factor in the structure in 
their study. In this study, the coefficients are greater than 
| 0.30 | and satisfactory.

In terms of applicability, the execution takes less time 
(±3 min for the two scales: PHQ-2 and BDI-FS-Fr) than 
the execution of other tools (15 min for the BDI-II and 10 
min for the Depression Anxiety Stress Scale-21). There-
fore, these two scales are not a burden for patients or for 
personnel to assess and are very easy.

Depression is treatable and is a very important factor 
for quality of life in CKD. Therefore, nephrologists 
must provide correct screening and diagnosis of de-
pression while avoiding overlap with CKD symptoms. 
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Fig. 4. Posttest probability of depression disease between the BDI-
FS-Fr and BDI-II.
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However, they have few opportunities to meet this chal-
lenge (avoiding false positive diagnoses and false nega-
tive diagnoses) during their routine consultation. To 
minimize false diagnoses, the two scales (PHQ-2 and 
BDI-FS-Fr) are useful for screening, diagnosis, and 
clinical trials. Nurses may be using these two scales, 
specifically the PHQ-2, to detect depression and alert 
physicians before confirmation of the diagnosis with 
BDI-FS-Fr.

Limitations and Future Research
As the BDI-II served as the gold standard, it would 

have been preferable to make a diagnosis of depression on 
the basis of DSM-V with a clinical interview.

Conclusions

The psychometric properties of the PHQ-2 and the 
BDI-FS-Fr (reliability, accuracy, and validity) are highly 
satisfactory. The results of this study suggest that the 
PHQ-2 and the BDI-FS-Fr are assessment tools for pa-
tients and can be useful for the evaluation of subjects with 
depressive disorders. This study provides strong evidence 

regarding the reliability of this quick questionnaire for 
the screening and diagnosis of depression.

Given the prevalence of depression in the population and 
the impact of the disease on the individual and social level, 
objective tools for measuring depression are important for 
therapeutic management and optimal clinical monitoring.

Finally, this study is the first to confirm the internal 
and external validity of the questionnaire and attests to its 
relevance in a French population with CKD.
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Table 4. Sensitivity, specificity, and AUC from ROC analysis for different points of DBI-FS-Fr

BDI-FS-Fr ≥3 BDI-FS-Fr ≥4 BDI-FS-Fr ≥5 BDI-FS-Fr ≥6 BDI-FS-Fr ≥7

Sensitivity, % 90 83 86 81 77
Specificity, % 66 89 92 94 100
AUC 0.777 0.859 0.887 0.878 0.882

Table 5. Solution 2 factors of the BDI-FS-Fr with varimax rotation (n = 109)

BDI-FS-Fr items Component

factor 1: main 
component of depression

factor 2: cognitive 
component of depression

Question 4: Anhedonia (loss of pleasure) 0.863 0.011
Question 1: Sadness 0.805 0.037
Question 2: Pessimism 0.445 0.413
Question 3: Past failure 0.409 0.196
Question 7: Thoughts or desires of suicide –0.206 0.729
Question 5: Self-dislike 0.272 0.727
Question 6: Self-criticalness 0.388 0.542
Percent of the explained variance 34.29% 16.98%
Eigenvalues 2.40 1.19

Exploratory factor analysis with varimax rotation.
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