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ABSTRACT
Objective. To investigate the impact of differences in depressive symptom reporting across 
clinical groups (healthcare setting, chronic illness, depression diagnosis and anxiety 
diagnosis) on clinical interpretability and comparability of depression scores.

Methods. Participants from the Netherlands Study of Depression and Anxiety (n=2981) 
completed the self-report Inventory of Depressive Symptomatology (IDS-SR). Differences 
in depressive symptom reporting between distinct clinical subpopulations were assessed 
using a Differential Item Functioning (DIF) analysis. The effects of DIF on symptom level 
were evaluated by examining whether DIF-adjustment had clinically relevant effects.

Results. Significant DIF was detected across all tested clinical subpopulation groupings. 
Clinically relevant DIF was found on the symptom level for 13 IDS-SR items. However, 
impact of DIF on the aggregate level ranged from small to negligible: adjustment for DIF 
only led to salient changes in aggregate scores for 0.2-12.7% of individuals across tested 
sources of DIF. 

Conclusion. Differences in endorsement patterns of depressive symptoms were observed 
across clinical populations, challenging the assumptions regarding the measurement 
properties of self-reported depression. However, effects of DIF on the aggregate level of 
IDS-SR total scores were found to be minimal and not clinically important. The IDS-SR 
thus seems robust against DIF across clinical populations.
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INTRODUCTION
Accurate assessment of the severity of depressive symptoms is important and requires 
items to have the same meaning for all persons1. If depression measures do not have 
equivalent meaning across subgroups, biased results may be obtained leading to 
interpretation difficulties. It is often implicitly assumed that self-report measures are 
‘invariant’ and that valid comparisons can be made between persons or groups. However, 
psychometric work suggests that depression measures are often not invariant and 
symptoms are differently reported depending on the target population2.

To date, differences in the reporting of depressive symptoms have been observed between 
patient populations with different clinical characteristics, such as different healthcare 
setting3, and the presence of chronic somatic conditions or psychiatric comorbidities4. In 
such cases different depression scores do not merely indicate differences in depression 
because the measurement of depression may be confounded by clinical factors. Indeed, 
in an overview, Teresi et al.5 showed that most studies report items to function differently 
across populations with sizeable magnitude and impact on depression measurement. 
This phenomenon is called differential item functioning (DIF), where patients from distinct 
groups with equal depression severity do not have the same probability of endorsing a 
given item.

Most studies5 look at DIF between classical socio-demographic groups such as age, 
gender, and race. Although it is important to know the presence and impact of DIF across 
these groups, they may not be the most profound sources of DIF in depression measures. 
First, it has been argued that demographic groupings are quite arbitrary with regard to 
how accurately they identify persons who actually respond differentially to an item, 
and that theoretically motivated groupings would be of much greater interest6. Second, 
it is of particular importance to investigate DIF across clinically defined groups (e.g. 
patients vs. controls; primary vs. secondary care), as these are the subgroupings where 
comparisons of depression scales have pronounced scientific and clinical relevance. 
  We hypothesize two ways in which clinical characteristics may affect symptom 
reporting across clinical populations. First, increased prevalence of a symptom may be 
the result of being more common in one clinical population than in another population, 
without indicating differences in depressive severity. For example, patients in primary 
care have more comorbid medical illness and less comorbid mental disorders than 
patients treated in secondary care3. As a result, patients may have different probabilities 
of reporting particular symptoms of depression as they are confounded by the presence 
of symptoms of other disorders or complaints. Second, differences between patients in 
distinct clinical populations may be explained by response behavior. The social-cognitive 
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theory of survey response states that the process of responding to a questionnaire 
involves a step of organizing and articulating symptoms7. In this process, people interpret 
questions relative to others in the same setting and express symptoms in a way they feel 
is appropriate for them. Different clinical settings may form different frames of reference 
for the interpretation and expression of symptoms, resulting in qualitative differences in 
symptom reporting.

In the current study, item response theory (IRT) methods were applied to perform DIF 
analyses8. The benefit of this method is that it accounts for a potential confounding effect 
of depression severity in evaluating population differences. So far, most work has mainly 
focused on detection of DIF rather than on its actual practical impact9. The few studies 
that have investigated practical impact show mixed results10. Some found low practical 
impact11,12, whereas others found substantial impact13,14. The aim of the current study was 
to investigate DIF across distinct clinical populations, and more importantly, to evaluate the 
extent to which this leads to clinically important differences. Analyses will be conducted 
on data collected with the Inventory of Depressive Symptomatology Self Report (IDS-SR) 
in a large cohort study.

METHODS
PARTICIPANTS AND PROCEDURES

Data were obtained from the Netherlands Study of Depression and Anxiety (NESDA), a 
large scale longitudinal cohort study among 2981 adult participants (1002 men and 1979 
women) aged 18-65 at baseline assessment (2004-2007). The sample consisted of 2329 
persons with a lifetime diagnosis of depressive or anxiety disorder and 652 persons 
without a lifetime psychiatric diagnosis. A detailed account of the rationale, objectives, 
and methods of NESDA can be found elsewhere15. All participants had a face-to-face 
structured interview with a trained research assistant, consisting amongst others of a 
standardized psychiatric and demographic interview, biomedical measurements, a blood-
draw and a battery of self-report questionnaires. The protocol of NESDA was approved by 
the Ethical Committees of all participating universities and all subjects signed informed 
consent. 

INSTRUMENTS

The IDS-SR16 consists of 30 items, each with four response options (scored 0-3). As only 
‘appetite increase’ or ‘appetite decrease’, and only ‘weight gain’ or ‘weight loss’ are scored, 
these items were combined into single ‘appetite change’ and ‘weight change’ items.
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The Composite International Diagnostic Interview (CIDI, WHO version 2.1) was used to 
assess the presence of DSM-IV major depressive disorder, dysthymia, social phobia, 
generalized anxiety disorder, panic disorder and agoraphobia. The presence of chronic 
illness was assessed during the face-to-face structured interview. 

STATISTICAL ANALYSES

Missing data
Only few participants had missing values on the IDS-SR. Forty participants who missed 
more than five responses were removed from the sample. For the remaining participants, 
missing values were imputed (399 item scores, 0.54%) using the R package ‘impute’ with 
default settings17. The imputation procedure uses a K-nearest neighbor (KNN) search to 
impute based on scores of subjects with similar symptom profiles as the subject with 
missing values. This method was chosen on theoretical considerations as differences 
in symptom reporting across clinically defined subpopulations were hypothesized and 
imputation based on the whole sample would contradict this.

Exploratory analysis
To inspect data quality and IRT assumptions18 we performed nonparametric IRT analyses, 
which have been shown to provide excellent tools to explore data and get insight in 
the suitability of the data for parametric modeling19,20. Item response behavior was 
visually inspected using Testgraf21 and IRT assumptions were inspected with MSP5.022 
and the R package ‘mokken’23. The strongest assumption underlying DIF analyses is 
unidimensionality, meaning that a single latent trait dimension (level of depression) 
underlies the probability of reporting a symptom. As empirical data will never be strictly 
unidimensional24, the extent of unidimensionality was checked by fitting a bi-factor model 
with each item loading on a general factor and on a specific group factor. Group factors 
were specified using results from previous factor analytic studies on the IDS-SR16,25. 
Model fit was assessed with the root mean square error of approximation (RMSEA) and 
the comparative fit index (CFI) with RMSEA <0.06 and a CFI >0.95 indicating good fit26. The 
data is considered sufficiently unidimensional when the common factor is large enough 
such that the presence of smaller factors does not influence the estimation of the model, 
and thus results are not biased by the existence of multidimensionality24. Two criteria were 
used to assess whether the data was sufficiently unidimensional: (a) Factor loadings were 
compared between the general factor and the group factor27. (b) The explained common 
variance (ECV) was inspected24. This analysis was performed using the R package 
‘lavaan’28 with adjusted weighted least squares (WLSMV) estimation.
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Differential item functioning
An item shows DIF when subjects of distinct groups, with equal levels of depression, do not 
have the same probability of reporting a symptom (endorsing an item). There are two types 
of DIF. With uniform DIF, the strength of the effect remains constant across different levels 
of depression: one group consistently has a higher probability of reporting a symptom 
at equal levels of depression. With non-uniform DIF, the effect has a different strength or 
direction across different levels of depression; e.g. one group has a higher probability of 
endorsement at low levels of depression and a lower probability of endorsement at high 
levels of depression.

To detect DIF, a hybrid iterative technique was used that combines logistic regression and 
IRT. The R package ‘lordif’29 was used. Results were replicated with a different method 
(IRTPRO30, results not shown). Logistic regression provides a flexible framework to detect 
both uniform and non-uniform DIF31. Three nested models are formed in hierarchy: the first 
model includes a direct effect for ability (level of depression), the second model includes a 
direct effect for group and the third model includes an interaction effect of group and ability. 
The presence of DIF is tested by comparing the log likelihood values of the first and second 
model (uniform DIF), the second and third model (non-uniform DIF) and the first and third 
model (overall DIF) using likelihood ratio χ2 tests. Incorporating IRT in this framework 
allows for better estimation of the level of depression, to account for the effects of DIF, and 
to visually inspect the effects of DIF with group-specific item response functions. 

The two parameter graded response model32 was fit as an IRT model. The discrimination 
parameter (α) describes how strong a symptom (item) is related to the underlying 
depression severity (person characteristic), and the category thresholds (β) reflect the 
severity of a symptom (item). This model was appropriate for our purposes because item 
response data consisted of ordered categorical responses reflecting symptom severity6. 
For the items that were free of DIF, IRT parameters were obtained from the whole sample. 
These items functioned as anchor-items to place all individuals on the same scale, 
making the individual depression scores comparable. For items with DIF, group-specific 
IRT parameters were obtained and used to estimate individual scores that account for 
DIF. To control for false-positive or false-negative DIF findings, these results were used 
in subsequent purifying analyses until the same set of items was found to show DIF over 
successive iterations29.
 One problem of DIF analyses is the detection of statistically significant, yet clinically 
unimportant effects. Therefore, a-priori criteria were set to evaluate clinical relevance of 
detected DIF, using previous studies as guideline9,10,29,31,33–35 (8,9,28,30,33,34,35). First, a 
Bonferroni correction was applied to correct for multiple testing across items (α=0.002). 
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Second, uniform DIF was only considered relevant if the threshold difference was at least 
0.3. Third, McFadden pseudo R2 impact measures were compared to empirical thresholds 
obtained from 10,000 simulated datasets under no-DIF conditions using Monte Carlo 
simulations in ‘lordif’. The value corresponding to the 99.8% quantile that cuts the largest 
0.2% (α=0.002) over all iterations was computed for each item. As thresholds may differ 
across items, the maximum value was taken as cutoff. 

General outline of the analyses
DIF was analyzed with respect to: (1) healthcare setting (primary care vs. secondary care), 
(2) chronic illness (present vs. not present), (3) MDD diagnosis (present vs. not present), 
and (4) anxiety diagnosis (present vs. not present). Besides symptom-level DIF, the 
impact of DIF on the aggregate level was investigated by comparison of DIF-adjusted and 
unadjusted scores. A difference between adjusted and unadjusted scores of at least one 
standard error of measurement (SEM) was considered clinically important, as it closely 
approximates the minimal clinical important difference (MCID) 36,37. To evaluate whether 
adjustment for DIF improved the diagnostic properties of the IDS-SR, receiver operating 
characteristic (ROC) analyses38 were conducted with adjusted and unadjusted scores 
using CIDI MDD diagnosis as gold standard. 

RESULTS
DESCRIPTIVES

Demographic and diagnostic information are shown in Table 1. Patients in the sample 
had a mean age of 41.9 (range 18-65), and 66.9% were female. Respondents treated in 
secondary care were younger (F=89.36, p<0.001), and they were more likely to have a 
current diagnosis of major depressive disorder (χ2=689.6, p<0.001) and anxiety disorder 
(χ2=436.5, p<0.001).

DATA QUALITY AND MODEL ASSUMPTIONS

Nonparametric IRT analyses revealed some items that violated model assumptions (full 
report available from RW). Inspection of item response functions showed that most 
violations were caused by rank-order problems, in which case a higher category was 
equally or more popular than a lower category. To improve item functioning, these items 
were recoded from four to three categories. After rescoring, the items ‘onset insomnia’, 
‘mid insomnia’, ‘morning insomnia’, ‘hypersomnia’, and ‘mood variation’ still showed 
unsatisfactory response behavior and model violations and were excluded from further 
analyses. 
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TABLE 1. Demographic characteristics from the NESDA study (n=2981)

Demographic n % Mean SD

Gender

   Male 1002 33.6

   Female 1979 66.4

Age 2981 100.0 41.9 13.1

Years of education 2981 100.0 12.2 3.3

Healthcare setting

   Primary care 1968 66.0

   Secondary care 1013 34.0

CIDI diagnosis

   Current MDD 1115 37.4

   Lifetime MDD 1925 64.6

   Current anxiety 1305 43.7

   Lifetime anxiety 1772 59.4

Chronic illness 1627 54.6

SD, standard deviation.

The bi-factor model showed good fit (CFI=0.99;RMSEA=0.03). The average loading on the 
general factor was 0.37 (range=0.20-0.51). Three items had loadings below 0.3. Factor 
loadings on group factors were comparatively small, (average=0.1;range=-0.04-0.31). Only 
one item loaded above 0.3 and five items had negative loadings. The explained common 
variance (ECV) was 0.85, indicating that most covariance was explained by the general 
factor. These results were taken to indicate that the data were sufficiently unidimensional 
to warrant further DIF analyses.

SYMPTOM-LEVEL DIF

Items with relevant DIF are listed in Table 2. For these, symptom-level DIF was significant 
at α=0.002, threshold differences exceeded 0.3, and McFadden pseudo R2 values were 
larger than the empirically obtained cutoff score. Relevant DIF was observed with respect 
to healthcare setting (9 items), chronic illness (4 items), MDD diagnosis (7 items), and 
anxiety diagnosis (8 items). In Table 2, the χ2 values for the likelihood ratio tests of uniform 
and non-uniform DIF are shown. Three different effects could be distinguished and are 
illustrated in Figure 1. The item ‘somatic complaint’ showed Uniform DIF with the primary 
care group being more likely to report the symptom than the secondary care group at all 
levels of depression. The item ‘self outlook’ showed Non-uniform DIF with the secondary 
care group  being more likely to report the symptom at low levels of depression and less 
likely at high levels of depression. In addition, the item ‘reactivity of mood’ showed a 
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combination of uniform and non-uniform DIF, where secondary care patients were more 
likely to endorse the item, but this effect became weaker at lower levels of depression.
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FIGURE 1. Expected item score functions showing the expected score on ‘somatic complaint’, ‘self 
outlook’, and ‘reactivity of mood’ for primary care (solid) and secondary care (dashed) at different 
levels of depression.
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The impact of DIF on symptom level is illustrated with pseudo R2 values (Figure 2), which 
reflect the impact of the observed DIF (uniform and non-uniform) on the distribution of 
individuals. Low values indicate that the effect of DIF occurs for levels of depression where 
only few individuals are located, whereas higher values indicate that the effect occurs at 
more common depression levels. Values are compared to empirical thresholds obtained 
from simulated datasets for healthcare setting (0.003), chronic illness (0.004), MDD 
diagnosis (0.004) and anxiety diagnosis (0.004). 

TABLE 2. Item level uniform (U) and non-uniform (N) DIF of IDS-SR depressive symptoms for 
healthcare setting (primary care vs. secondary care), chronic illness (present vs. not present), MDD 
diagnosis (present vs. not present), and anxiety diagnosis (present vs. not present). χ2 values1  are 
reported2.

Healthcare 
setting

Chronic 
 illness

MDD  
diagnosis

Anxiety  
diagnosis

U N U N U N U N

6 Irritable 3.1 24.0

7 Anxious 15.7 23.2 16.2 12.0 154.2 13.1

8 Reactivity of mood 20.4 13.7 0 62.0 0 19.1

10 Quality of mood 8.4 37.4 8.4 130.4 7.1 79.0

16 Self outlook 0.9 42.5 1.6 81.6 38.6 36.8

23 Psychomotor slowing 1.6 44.8

24 Psychomotor agitation 0.0 23.2 7.3 35.3 45.7 39.4

25 Somatic complaint 33.4 0.0 171.9 7.3

26 Sympathetic arousal 41.0 0.3 69.0 1.2

27 Panic 22.3 15.8 30.7 10.7 285.7 15.7

28 Gastrointestinal 72.7 1.3

29 Sensitivity 19.1 2.1 23.6 4.8

30 Leaden paralysis 25.5 0.1
U, uniform DIF; N, non-uniform DIF.
1 Differences between groups are evaluated using χ2 test statistics with 1 degree of freedom.  
2 Cells were left empty if no relevant DIF was found.

Table 3 shows the threshold (β) and discrimination (α) item parameter differences across 
the groups for the items that were found to display relevant DIF. The first thresholds give the 
level of depression at which there is a 50% probability of reporting the symptom (reporting 
a score of 1 or higher). Low values indicate that the symptom is reported at low levels 
of depression. A negative difference between thresholds indicates that the first clinical 
group endorses the item at lower levels of depression than the second group, whereas 
a positive difference indicates vice versa. For instance, patients in primary care report 
‘somatic complaint’ at lower levels of depression than patients in secondary care. The 
discrimination parameter describes the rate at which the probability of item endorsement 
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increases with increasing level of depression. Low values indicate only a small increase in 
the probability of reporting the symptom when the level of depression increases. A positive 
difference between discrimination parameters indicates that the symptom is more stable 
across levels of depression and less indicative for depression for the second clinical group 
compared to the first group. For example, patients with an anxiety diagnosis are more 
likely to endorse the ‘self outlook’ item at low levels of depression but less likely at high 
levels of depression compared to patients without an anxiety diagnosis. Consequently, the 
probability of reporting these symptoms remains constant as depression severity increases 
and is less characteristic for depression by anxiety patients. Negative differences would 
indicate vice versa.
 Overall, clinically relevant DIF was found for 13 out of the 23 symptoms across all 
analyses. Combinations of uniform and non-uniform DIF were observed. 

Chronic illness MDD AnxietyHealthcare setting

Item level impact

5 - Sad mood

6 - Irritable

7 - Anxious

8 - Reactivity of Mood

10 - Quality of Mood

11/12 - Appetite change
13/14 - Weight change

15 - Concentration

16 - Self outlook

17 - Future outlook
18 - Suicidal ideation

19 - Involvement
20 - Energy

21 - Enjoyment
22 - Sexual interest

23 - Psychomotor slowing

24 - Psychomotor agitation

25 - Somatic complaint

26 - Sympathetic arousal

27 - Panic

28 - Gastrointestinal

29 - Sensitivity

30 - Leaden paralysis

0.00 0.02 0.04 0.00 0.02 0.04 0.00 0.02 0.040.00 0.02 0.04 0.06 0.08

FIGURE 2. Plots of item level impact for each DIF analysis. McFadden pseudo R2 values are plotted 
for each item (solid line) showing the magnitude and impact of DIF with empirical thresholds (dotted 
line). Items are clustered by item content and ordered by magnitude of DIF.
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TABLE 3. Differential item functioning of IDS-SR depressive symptoms for healthcare setting (primary 
care vs. secondary care), chronic illness (present vs. not present), MDD diagnosis (present vs. not 
present), and anxiety diagnosis (present vs. not present). Differences in estimated first thresholds3 

and discrimination parameters between groups are reported4.

Healthcare 
setting

Chronic  
illness

MDD 
diagnosis

Anxiety 
diagnosis

β1 α2 β1 α2 β1 α2 β1 α2

6 Irritable 0.27 0.77

7 Anxious 0.52 0.80 0.10 0.77 0.93 0.36

8 Reactivity of mood 0.40 -0.69 0.22 -2.58 0.17 0.19

10 Quality of mood 0.38 0.61 0.53 1.97 0.35 -0.41

16 Self outlook 0.37 0.65 0.35 1.09 0.47 0.80

23 Psychomotor slowing -0.02 1.90

24 Psychomotor agitation 0.20 0.55 0.05 1.15 0.69 0.68

25 Somatic complaint -0.38 0.20 1.03 -0.04

26 Sympathetic arousal 0.41 0.26 0.75 0.14

27 Panic 0.68 0.57 -0.15 0.63 3.10 0.39

28 Gastrointestinal 0.95 -0.06

29 Sensitivity 0.46 0.30 0.48 0.40

30 Leaden paralysis 0.36 0.33

β, threshold differences; α, discrimination parameter differences.
1 First threshold differences resemble differences in probabilities of reporting a symptom. Positive differences 

indicate that the first clinical group endorses the item at lower levels of depression than the second group, whereas 
negative differences indicate vice versa. 

2 Positive differences in discrimination parameter indicate that the symptom is less indicative for depression for the 
second clinical group compared to the first group, whereas negative differences indicate vice versa.

3 Second category threshold differences were found to be less informative and are not reported to increase 
interpretability and readability of the table.

4 Cells were left empty if no relevant DIF was found.

AGGREGATE-LEVEL DIF

Impact of DIF on individual depression scores was assessed by taking the difference 
between the DIF-adjusted and unadjusted IRT estimated scores. Using this method, 
salient changes in individual depression scores (>1 SEM) after adjustment for healthcare 
setting-, MDD-, and anxiety-related DIF were only observed for a small number of patients. 
Adjustment for healthcare setting DIF led to salient change in only 6 patients (0.2%), 
for MDD DIF in 66 patients (2.2%), and for anxiety diagnosis DIF in 35 patients (1.2%). 
Adjustment for chronic illness related DIF led to a salient change in more participants 374 
(12.7%). 
 Mean group-differences between adjusted scores were smaller than between 
unadjusted scores. Across primary and secondary care the mean difference was 0.95 
between unadjusted and 0.90 between adjusted scores. This indicates that only 4.8% of 
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the observed difference in IDS-SR scores between healthcare settings is due to DIF. In a 
similar vein, 14.6% of IDS-SR differences between patients with and without a chronic 
illness was attributable to DIF, 8.1% between patients with and without MDD diagnosis, 
and 11.8% between patients with and without an anxiety diagnosis.
 ROC analyses did not show differences between DIF-adjusted and unadjusted scores 
for any clinical group (all AUC=0.87) indicating no effect of DIF-adjustment on the 
diagnostic properties of the IDS-SR.

DISCUSSION
The aim of the present study was to investigate to what extent differences in depressive 
symptom reporting across clinical populations (healthcare setting, chronic illness, MDD 
diagnosis, anxiety diagnosis) led to clinically important differences in depression assessment.  
 Several preparatory analyses were run to inspect assumptions and data quality. Non-
parametric analyses suggested the removal of several poor fitting items. The remaining 
items were rescored to three categories to improve item quality, in line with previous work 
on the same data25. Subsequent checks of unidimensionality showed data to be sufficiently 
unidimensional to perform DIF analyses. 

SYMPTOM-LEVEL DIF

IDS-SR items showed meaningful DIF with respect to healthcare setting (9 items), chronic 
illness (4 items), MDD diagnosis (7 items), and anxiety diagnosis (8 items). Findings were 
consistent across analyses, with 13 out of 23 items showing DIF across one or more clinical 
groups. Interestingly, most DIF was observed on associated (non-criterion) depressive 
symptoms (e.g. ’reactivity of mood’) and not on the DSM-criterion symptoms (e.g. ‘sad 
mood’). Non-criterion symptoms of depression might be more related to confounding 
factors, and therefore more prone to DIF.
 Alternatively, the current results could be explained by the fact that non-criterion 
symptoms may be more subjectively reported and support the hypothesis that different 
patients have different frames of reference, which may influence the interpretation and 
expression of symptoms. With respect to gender, self-reported depression responses 
have been shown to be heterogeneous in response scale usage and anchoring vignettes 
can narrow these gender differences39. Differences in interpretation and expression of 
symptoms between clinical groups could further be studied using a similar approach.

Somatic symptoms were found to show DIF across clinical groups. Participants with 
chronic illness were more likely to report the items ‘somatic complaint’, ‘sympathetic 
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arousal’, ‘gastrointestinal’, and ‘leaden paralysis’ than participants without chronic illness. 
Similar DIF was seen across healthcare settings. In primary care ’somatic complaint’, and 
‘sympathetic arousal’ were more likely to be reported than in secondary care. This could 
be caused by the tendency in primary care patients to report comparatively more somatic 
complaints than secondary care patients3. Alternatively, patients who mainly suffer from 
the somatic symptoms included in the IDS-SR may be more likely to end up in primary 
care than those who suffer from the full range of IDS-SR symptoms40. Patients with an 
anxiety diagnosis were more likely to report the ‘sympathetic arousal’ item than patients 
without anxiety diagnosis. Indeed, these patients have been found to have more medically 
unexplained symptoms than patients without anxiety disorder41. In addition, somatic 
hyperarousal has been shown to be a key-aspect of anxiety, especially of panic disorder42.

Anxiety related symptoms showed DIF across clinical groups. Patients with an anxiety 
diagnosis were more likely to report the items ‘anxious’, ‘psychomotor agitation’, ‘panic’, 
and ‘sensitivity’ than those without anxiety. With respect to healthcare setting, ‘irritable’, 
‘anxious’ and ‘panic’ were more likely to be reported in secondary care patients (vs. primary 
care) at low levels of depression than primary care patients. These items functioned more 
stably in secondary care (i.e. the probability of endorsement remained constant across the 
depression severity dimension) and, consequently, were better markers of depression in 
primary care. With respect to MDD diagnosis the items ‘anxious’, ‘psychomotor slowing’, 
‘psychomotor agitation’, ‘panic’, and ‘sensitivity’ were more likely to be reported by patients 
with a diagnosis at low levels of depression than patients without a MDD diagnosis. Again, 
the items were more stable in diagnosed patients and more indicative for depression in 
undiagnosed patients. These findings could result from the fact that comorbid anxiety 
may lead to elevated anxiety symptoms that vary independently from depression and have 
probabilities of endorsement that do not exclusively depend on depression severity.

Finally, DIF was found for the items ‘reactivity of mood’, ‘quality of mood’, and ‘self outlook’. 
These symptoms were more stable for patients in secondary care (vs. primary care) and 
patients with a MDD or anxiety diagnosis (vs. no diagnosis). This means that compared 
to diagnosed patients, for undiagnosed individuals these items are more indicative for 
depression at higher levels of depression. These findings fit in with prior observations. 
Patients diagnosed MDD have been shown to less frequently express changes in mood40 
and to have more stable negative cognitions about themselves43. Cognitive vulnerabilities 
may result in elevated symptoms at low levels of depression but these symptoms may 
remain stable at higher levels of depression44, whereas patients lacking predispositions are 
more likely to report increased symptom levels when the burden of depression increases.
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AGGREGATE-LEVEL DIF

The depression scores were adjusted for the observed DIF using methods from IRT and 
compared to unadjusted scores. Results indicated that DIF had a minimal effect on the 
total depression scores.
 After adjustment for DIF, a salient change in aggregate score was only seen in a minority 
of the participants, (0.2%-12.7%). This fraction was largest for chronic illness (12.7%), 
probably because here DIF was uniform and unidirectional. Chronically ill patients were 
more likely to report somatic symptoms at all levels of depression, whereas for the other 
clinical groups, DIF was non-uniform and in opposing directions. For example, primary 
care patients were more likely to report somatic complaints but less likely to report anxiety 
related symptoms. These opposite effects cancelled each other out on the aggregate level. 
Another reason for the negligible effect on aggregate level is that most symptom-level 
DIF was observed at low and high levels of depression, whereas most patients reported 
medium levels of depression. Based on the current findings, the effects of DIF on depressive 
symptom reporting seem of little clinical relevance. 

Still, the impact of DIF on depression severity measures should not be completely dismissed. 
There are two cases where DIF may be relevant. First, research in which the main goal is 
to compare depression severity between clinical groups may benefit from adjusting for 
DIF to improve the accuracy of the assessment, since a small percentage (4.1%-14.6%) of 
the differences between clinical groups is attributable to DIF. Second, observed DIF may 
be an indication of the presence of secondary dimensions affecting the probabilities of 
response. These secondary dimensions may have a more pronounced effect in samples 
that are more homogenous than the current sample, as one group consistently shows 
different probabilities of reporting symptoms. For example, patients with cardiovascular 
disease may have a consistently increased probability of endorsing somatic complaints 
and anxiety-related symptoms when filling in depression scales, leading to consistent, 
unidirectional depression severity overestimation. In addition, the current results suggest 
that DIF may have more pronounced effects in psychiatric inpatients at the severe end 
of the spectrum. Unfortunately, the clinical relevance of DIF in this stratum could not be 
assessed.

STRENGTHS AND LIMITATIONS

Amongst the strengths of this study are that we were able to investigate differences in 
depressive symptom reporting across distinct relevant clinical populations in a large 
representative sample. Furthermore, an advanced and flexible hybrid method using logistic 
regression and IRT was used enabling investigation of both uniform and non-uniform 
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DIF. Finally, clinical relevance of DIF findings was emphasized. Still, results of the present 
study should be interpreted with the following limitations in mind. First, results may be 
population-specific, especially with respect to healthcare setting, which differ across 
countries45. Second, results may be specific for the IDS-SR, as the IDS-SR contains more 
associated symptoms of depression than most other questionnaires. Third, conclusions 
are limited to the sources of DIF that were investigated in this study. Future research could 
apply the current analyses to more homogeneous populations, to other instruments and 
could include other potential sources of DIF.

IMPLICATIONS OF CURRENT STUDY

In conclusion, differences in depressive symptom reporting between clinical groups were 
observed on the symptom level and may be studied further to increase understanding 
about the phenomenology of depression. On the aggregate level these effects had minimal 
clinically relevant consequences, suggesting that the IDS-SR total score is robust against 
DIF and can be safely used by clinicians and researchers to compare depression severity 
across clinical groups. Based on these findings, we conclude that differences in depressive 
symptom reporting across clinical populations are a fact, but do not make any difference 
from a clinical point of view.
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