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ABSTRACT

Background: Previous research suggests a relationship between measurement frequency of selfreported depressive symptoms and change in depressive symptom
scores for the Beck Depression Inventory II (BDI-II). The goal of the current study was to investigate the differential effects of weekly and monthly completion of the
BDI-II and Quick Inventory of Depressive Symptomatology self-report (QIDS-SR).

Methods: Seventy individuals diagnosed with major depressive disorder (MDD) waiting for treatment were randomly assigned to either completing BDI-II weekly,
BDI-II monthly, QIDS-SR weekly, or QIDS-SR monthly for a duration of nine weeks. After nine weeks participants also completed the Zung depression scale once.
Mixed multilevel regression modelling and Bayesian Statistical Analysis were used to test the relationship between the measurement frequency and depression scores,
and to compare scores of the repeatedly completed instruments with the instrument completed only in week nine.

Results: Measurement frequency was not related to BDI-II, QIDS-SR or Zung scores. However, depression scores declined in the weekly and monthly QIDS-SR (but not

BDI-II) conditions, while Bayesian analyses indicated moderate support for equal depression scores on the Zung SDS.

Limitations: Lack of a clinician-rated depression scale at week nine in addition to the self-report measure.

Conclusions: In contrast to previous studies in non-clinical samples, our findings suggest that measurement frequency does not have an impact on scores of the BDI-IL.
Implications for clinical studies monitoring depressive symptom scores with self-report scales are discussed.

Major Depressive Disorder (MDD) is a common mood disorder and a
major contributor to the overall disease burden worldwide (Ferrari
et al., 2013). To detect a change in depressive symptoms, effective
symptom monitoring during treatment is of key importance. Monitoring
requires repeated measurements, which may produce a form of mea-
surement error called retest effects. This study aimed to test potential
measurement error in two commonly used self-report measurements for
depressive symptoms: the Beck Depression Inventory-II (BDI-II; Beck
et al., 1996) and the Quick Inventory of Depressive Symptomatology
self-report (QIDS-SR; Rush et al., 2003).

Despite its reported high psychometric qualities, the BDI has been
suspected of showing retest effects (Wang and Gorenstein, 2013). One
study randomly assigned 237 college students into one of three condi-
tions with different completion frequency: completing the BDI-II
bimonthly, monthly, or weekly (Longwell and Truax 2005). In week
five, the participants in the weekly condition had significantly lower
BDI-II scores compared to the other conditions. This difference was not
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found on an instrument measuring depressive symptoms that was only
completed once, the Zung SDS. Similar studies have also shown a
decrease in depressive symptoms following repeated measurements
within a short time interval (Hatzenbuehler et al., 1983; Renner et al.,
2016; Richter et al., 1997; Wolfner et al., 1998). If repeated completion
of the BDI-II results in retest effects, effect sizes reported in earlier
treatment studies may have been structurally overestimated.

Another relevant question is whether retest effects are specific to the
BDI-II or generalize to other self-report measures of depression. More-
over, previous studies (Longwell and Truax 2005) relied on non-clinical
samples. The present study, therefore, sought to investigate potential
retest effects associated with repeated completion of both the BDI-II and
QIDS-SR; another frequently used self-report measurement of depres-
sion, in a sample of individuals diagnosed with MDD waiting for treat-
ment. We expected a completion frequency by time interaction, where
the standardized depression score of the repeatedly completed instru-
ment will be lower in the weekly compared to the monthly completion
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Fig. 1. Participant flowchart.

condition (hypothesis 1). To explore the instrument specificity of the
above effect, we also examined the three-way interaction of frequency
by instrument (BDI-II, QIDS-SR) by time. We did not expect differences
between these two instruments (hypothesis 2). We hypothesized that
higher instrument completion frequency was not related to lower
depression scores on a self-report depression instrument completed only
in week nine (the Zung SDS) (hypothesis 3).

1. Methods
1.1. Participants

Seventy individuals currently diagnosed with MDD in waitlist for
treatment were recruited from the mood disorder unit of the center
Virenze-RIAGG Maastricht. A priori power calculation indicated that 68
participants were needed to detect an effect of d = 0.8 (as found in
Longwell and Truax, 2005) with a = 0.05 and p = 0.9. Exclusion criteria
were current psychotic disorder, substance dependency, bipolar disor-
der, or an IQ lower than 80 based on previous health care reports, the
clinician’s impression, and education level. Moreover, individuals
partaking in any treatments were not eligible. For demographic char-
acteristics, see Appendix A.

1.2. Materials

1.2.1. The Structured Clinical Interview for DSM-1V axis I Disorders (SCID)

The SCID is considered the gold-standard for semi-structured
assessment of mental disorders as classified in the DSM-IV (American
Psychiatric Association, 1994; First et al., 2012). The SCID for DSM-IV

axis I disorders was used for the initial screening of inclusion and
exclusion criteria, because data was collected before introduction of the
DSM-5. However, the core symptom criteria applied to the diagnosis of
MDD have not changed from DSM-IV to DSM-5.

1.2.2. Beck’s Depression Inventory II (BDI-II)

The BDI-II is a 21-item self-report instrument that assesses depressive
symptoms (Beck et al., 1961). In our sample, internal consistency
(McDonald’s omega) was excellent (o 0.93), one-week test-retest
reliability was excellent (r = 0.93) and one-month test-retest reliability
was good (r = 0.82).

1.2.3. The Quick Inventory of Depressive Symptomatology Self-Report
(QIDS-SR)

The QIDS-SR is a 16-item self-report instrument that assesses
depressive symptoms (Rush et al., 2003). In this sample, internal con-
sistency (McDonald’s omega) was moderate (® 0.605), one-week
test-retest reliability was moderate (r 0.56) and one-month tes-
t-retest reliability was moderate (r = 0.54).

1.2.4. The Zung Self-Rating Scale for Depression (Zung SDS)

The Zung SDS is a self-report measure that measures depressive
symptoms (Zung, 1965). Psychometric studies report good discriminant
and concurrent validity (Thurber et al., 2002; Schafer, 2006). Reliability
has been reported to be sufficient (Gabrys and Peters, 1985). In our
sample, internal consistency (McDonald’s omega) was good (o = 0.839).
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1.3. Procedure

The Ethical Committee - Psychology of the Faculty of Psychology and
Neuroscience (ECP128 07_05_2013), Maastricht University approved
the study. Individuals were screened for in- and exclusion criteria using
the SCID-1.

Eligible individuals signed informed consent, filled in a de-
mographics questionnaire, and entered a waitlist-period during which
they were randomly assigned to one of four conditions (see Fig. 1). The
10 participants who dropped out before week five, before the time of the
second measurement occasion for the monthly conditions, were
excluded a priori. The main source of attrition was starting treatment.
Individuals who dropped out at a later stage were included in the ana-
lyses, hence, the final N = 60. The duration of the study was nine weeks.
Participants in the monthly conditions logged into the study’s ques-
tionnaire portal once every week, as a control for effort and attention.
All participants completed the Zung SDS at week nine only.

1.4. Statistical analysis

Mixed regression was used to examine the impact of weekly and
monthly questionnaire completion (hypothesis 1 and 2). BDI-II and
QIDS-SR scores were Z-transformed using baseline means and standard
deviations pooled per measurement instrument to compare scores across
different instruments. Effect-coding was used for completion frequency
(i.e., monthly = —1, weekly = 1) and time (i.e., baseline = —1, week
nine = 1). For the mixed models, group, time (i.e., week one and week
nine), and group by time variables were dummy-coded and entered as
fixed effects in the model. The random and fixed parts of the model were
adjusted to improve model fit, identifiability, and parsimony (e.g., see
Baayen et al, 2008). Bayesian ANOVA was used to enable
null-hypothesis, or equality testing (hypothesis 3). Bayes’ factors were
calculated to examine the equality of groups on Zung SDS scores at week
nine.

2. Results

Participant characteristics and variable means are available in
Appendix A. Missing value analysis rejected the hypothesis that missing
values were not missing completely at random across time points for
BDI-II scores ¥ (3, N = 32) = 1.09, p = .78 and QIDS-SR scores 2 (5, N
= 27) =5.41, p = .37. A first-order autoregressive model (AR1) was the
best fitting structure for the repeated part of the model, see Appendix B.
A random intercept or slope was not included in the model.

To test hypothesis 1, that weekly completion of self-report depres-
sion questionnaires results in a stronger decrease in self-reported
depression compared to monthly completion, we applied mixed
regression modeling to predict depression scores at week nine. The
interaction between completion frequency and time was not significant
(F(1, 54.57) = 0.19, p = .66). The main effect of time was significant (F
(1, 54.57) = 7.52, p = .008, d = —0.72), whereas the main effect of
completion frequency was not (F(1, 57.79) = 0.03, p = .86). A follow-up
Bayesian independent samples t-test of completion frequency on post-
test depression scores demonstrated that it is 3.64 times more likely
that a frequency effect is absent than present (B;o = 0.28). This indicates
that self-reported depression scores decreased over time, irrespective of
the condition.

To examine instrument specificity on the effects of time and
completion frequency, another mixed regression model was run, test
hypothesis 2. Next to completion frequency and time, instrument (i.e.,
QIDS-SR or BDI-II) and their respective two-way and three-way inter-
action variables were entered in the model. The three-way interaction of
instrument by completion frequency by time was not significant (F(1,
52.19) = 0.58, p = .45). To interpret the two-way interaction, the three-
way interaction term was subsequently removed from the model. The
effects of instrument by completion frequency (F(1, 55.46) = 5.08 p =
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Fig. 2. Standardized depression scores over time per condition. Note. QIDS =
Quick Inventory of Depressive Symptomatology self-report; BDI = Beck
Depression Inventory.

.03), instrument by time (F(1, 53.31) = 5.33, p = .03) and time (F(1,
53.31) = 8.94, p = .004) were significant. Other effects in the model
were not significant (p’s > 0.23). Simple effects analysis revealed that
for QIDS-SR completers time was significant (F(1, 25.96) = 8.22, p =
.008, d = —1.13) and completion frequency was not significant (F(1,
26.31) = 2.10, p = .16). For BDI-II completers, time (F(1, 28.43) = 0.70,
p = .41) and completion frequency (F(1, 29.14) = 3.82, p = .06) were
not significant. As visualized in Fig. 2, findings indicate that the decrease
in depression scores over time was specific for QIDS-SR completers,
irrespective of completion frequency.

Finally, a Bayesian ANOVA was performed to test the null-
hypothesis, hypothesis 3, that instrument completion frequency was
not related to self-reported depression scores after nine weeks on the
self-report instrument that was not repeatedly completed as part of the
study, the Zung SDS. The model’s Bayes factor of Bjy = 0.14 indicates
moderate evidence in favor of the null hypothesis. More precisely, this
means that for the Zung SDS score, the data is 1/B1g = 7,14 times more
likely to have occurred under the null-hypothesis than under the alter-
native hypothesis. Findings thus suggest that there is no difference in
depressive symptom scores irrespective of condition when measured
with an instrument that was not repeatedly completed.

3. Discussion

This study examined the differential effects of weekly and monthly
completion of the BDI-II and QIDS-SR. Based on the findings of previous
studies, we predicted that weekly completion would lead to lower scores
on both questionnaires, compared to monthly completion. Conversely,
we predicted that completion of an unfamiliar depression self-report
instruments at the end of the study would not differ between experi-
mental conditions. Contrary to our hypotheses, the main findings show
that self-reported depression scores were not related to completion
frequency on either measure. The QIDS-SR showed a decline in
depression scores irrespective of measurement frequency, in both the
weekly and monthly conditions.

The fact that depression scores were unaffected by completion fre-
quency of the BDI-II contradicts several studies that have demonstrated
a retest effect (Hatzenbuehler et al., 1983; Wolfner et al., 1998; Richter
et al., 1997). One previous study reported a decrease in weekly BDI-II
scores during a 6 to 24 weeks waiting list period in patients with
chronic MDD (Renner et al., 2016). However, this study was not
explicitly designed to test retest effects. Richter et al. (1997) used a
mixed clinical sample and did not find any retest effect in a subgroup of
patients with MDD. Longwell and Truax (2005) had a similar design to
the current study and found retest effects on the BDI-II. However, again
the main difference appears to be the use of a non-clinical sample as well
as the exclusion of participants who were severely depressed (i.e., with
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Table 1
Demographic characteristics and descriptive statistics of study variables.
BDI-II BDI-II QIDS-SR QIDS-SR
weekly(n = monthly(n weekly(n = monthly(n =
17) =15) 13) 15)
Age in years, 42.35 38.67 41.69 38.67 (15.62)
mean (S.D.) (13.29) (12.82) (14.04)
Female gender, n 12 (70.6) 9 (60.0) 7 (53.8) 11 (73.3)
(%)
Education, n (%)
Low 2(11.8) 6 (40.0) 4 (30.8) 6 (40.0)
Middle 12 (70.6) 8 (53.3) 7 (53.8) 8 (53.3)
High 3(17.6) 1(6.7) 2 (15.4) 1(6.7)
Partner, yes, n 10 (58.8) 6 (40.0) 8 (61.5) 10 (66.7)
(%)
Employment, 6 (35.3) 4(26.7) 4 (30.8) 5(33.3)
yes, n (%)
BDI-II/QIDS-SR 35.33 41.71 17.55 (3.30) 16.15 (3.13)
score W1 (10.83) (13.76)
BDI-II/QIDS-SR 35.53 40.93 17.91 (3.91) 14.38 (4.01)
score W5 (12.02) (13.25)
BDI-II/QIDS-SR 32.80 41.21 15.64 (5.46) 12.92 (4.46)
score W9 (11.52) (14.40)
Zung SDS score 56.47 58.50 (8.31) 58.55 (6.25) 55.93 (8.56)
w9 (9.00)

Note. There were no significant differences between the conditions on any of
these variables.

Table 2
Model comparison for the random part structure.

Model structure —2LL #par Sign. worse?
Unstructured 320.40 11 -
AR1 326.89 10 No
Cs 326.89 10 No
Scaled identity 343.22 9 Yes
Note. —2LL = —2 log likelihood level. #par = number of parameters in the

model. Selected model is shown in bold. Each model is compared to its less
structured predecessor.

BDI-II scores of 25 or more).

For the QIDS-SR, more research is needed to interpret the finding
that depression scores declined over time irrespective of measurement
frequency. Future studies could help clarify the existence of and reasons
for potential measurement artifacts by interviewing the participants
about their process after filling in the self-report questionnaires.

The present study has a few limitations. First, the study fully relied
on self-report measurements. It would have been beneficial to include a
clinician-rated measures to aid the interpretation of the time effects
found in the QIDS-SR. Second, due to dropout, our sample was slightly
smaller than the power calculation had required, limiting power for
finding small effects.

In conclusion, we found no evidence for retest effects of commonly
used self-report depression scales. If replicated, these findings suggest
that it is unlikely that treatment effects of previous studies were affected
by retest effects. To our knowledge, no other study experimentally
examined the role of completion frequency in self-reported depression in
patients with MDD. Future studies should continue to examine the QIDS
to identify potential reasons for a time effect during repeated
measurements.
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