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LIDO
The Longitudinal Investigation of Depression Outcomes (LIDO) study is a cross-national observational study of major depression and its correlates.  It 
has been carried out in six field study centers involved in the development of the WHOQOL measure (Australia, Brazil, Israel, Spain, USA, and the Russian 
Federation).  Development and conduct of the study was a collaborative effort between the Research Team, a panel of Study Advisors, and the Site 
Investigators in each of the six field centers.  Eli Lilly and Co., Indianapolis, Indiana, USA, provided the overall project sponsorship, and Health Research 
Associates, Inc. (HRA), served as the International Coordinating Agency for the study.  The LIDO Group consists of:

The Research Team:  Donald Patrick (University of Washington, Seattle, Washington, USA); Don Buesching*/Carol Andrejasich*/Michael Treglia (Eli Lilly 
and Co., Indianapolis, Indiana, USA); Mona Martin/Don Bushnell (Health Research Associates, Inc., Seattle, Washington, US A); Diane Jones-Palm (Health 
Research Associates, European Office, Frankfurt, Germany); Stephen McKenna (Galen Research, Manchester, England); and John Orley*/Rex Billington* 
(World Health Organization, Mental Health Division, Geneva, Switzerland).

Study Advisors:  Greg Simon (Group Health Cooperative of Puget Sound, Seattle, Washington, USA); Daniel Chisholm*/Martin Knapp (Institute of 
Psychiatry, London, England); Diane Whalley (Galen Research, Manchester, England); and Paula Diehr (University of Washington, Seattle, Washington, 
USA).

Site Investigators:  Helen Herrman (University of Melbourne, Australia); Marcelo Fleck (Federal University of the State of Rio Grande do Sul, Brazil); 
Marianne Amir (Ben-Gurion University, Beer-Sheva, Israel); Ramona Lucas (Barcelona, Spain); Aleksandr Lomachenkov (Bekhterev Psychoneurological
Research Institute, St. Petersburg, Russia); and Donald Patrick (University of Washington, Seattle, Washington, USA).
*Indicates those who have since changed location or status with the study.
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OBJECTIVES

To evaluate the scaling properties of the Centers for 
Epidemiologic Studies – Depression Scale (CES-D) in six 
countries through the application of the one-parameter 
(Rasch) IRT model.  

Data Collection:

Data taken from the Longitudinal Investigation of Depression 
Outcomes (LIDO).  Patients coming for care at participating primary 
care facilities were invited to complete the screening assessment. 
Using a cut-point of 16 or above on the CES-D, those who met 
eligibility criteria (i.e., age 18-75, able and willing to participate in all 
scheduled visits, provide adequate locator information, willing to sign 
consent), were enrolled and invited to a baseline visit. The following 
analysis utilizes this baseline data.

Analysis:
Rasch Item Response Theory provides: 
- a method for obtaining objective, fundamental, linear measures from 
stochastic observations of ordered category responses.
- estimates of item locations (calibrations) along a common 
measurement continuum expressed in log-odd units (logits) with 
standard errors.
- information-weighted fit (INFIT) and outlier-sensitive fit (OUTFIT) 
statistics expressed in mean square (MNSQ) and standardized (ZSTD) 
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METHODS

Be’er Sheva, Israel
n=378

Barcelona, Spain
n=472

Melbourne, Australia
n=437

Porto Alegre, Brazil
n=390

Seattle, WA, USA
n=366

St. Petersburg, Russia
n=310

RESULTS

Sample:

Table 1: Sociodemographics

CONCLUSION

Although the CES-D is a commonly employed measure 
of depression severity, it may be necessary to take a 
closer look at its scalability.  Such information is vital 
for the appropriate use and interpretation of multi-
center and multi-national data resulting from this 
instrument.  

S  P  A  I  N 
Calibration 

(Logit) Real SE Infit  
MNSQ 

Infit  
ZSTD 

Outfit 
MNSQ 

Outfit  
ZSTD 

.43 .07 .91 -1.5 .92 -1.1 

.38 .06 .99 -.2 .96 -.3 
-.01 .05 .64 -6.8 .59 -6.0 

-.29 .07 1.84 9.9 2.28 9.9 
-.09 .05 .93 -1.2 .91 -1.2 
-.26 .05 .62 -7.6 .60 -6.8 
-.17 .05 .91 -1.6 .96 -.6 
-.86 .06 1.22 3.6 1.34 4.7 
.56 .06 .98 -.3 .88 -1.1 

.41 .06 1.00 .0 .99 -.1 
-.37 .05 1.16 2.6 1.32 3.9 
-.74 .06 1.08 1.3 1.11 1.7 
.15 .06 .94 -1.0 .90 -1.3 

-.10 .05 .91 -1.5 .93 -.9 
.77 .08 1.31 3.6 2.01 6.7 

-.74 .06 1.10 1.8 1.10 1.6 
.39 .06 .84 -2.5 .85 -1.5 

-.26 .05 .62 -7.6 .61 -6.8 
1.01 .08 1.10 1.1 1.26 1.9 
-.22 .05 .89 -1.9 .95 -.7 

 

A  U  S  T  R  A  L  I  A 
Calibration 

(Logit) Real SE Infit  
MNSQ 

Infit  
ZSTD 

Outfit 
MNSQ 

Outfit  
ZSTD 

.08 .06 .86 -2.3 .87 -2.1 

.17 .06 1.14 2.2 1.25 3.3 
-.14 .06 .73 -5.0 .71 -5.0 

.05 .06 1.37 5.7 1.45 5.7 
-.27 .06 1.02 .4 1.03 .5 
-.29 .06 .71 -5.3 .72 -5.1 
-.42 .06 .85 -2.6 .85 -2.6 
-.28 .07 1.36 5.4 1.47 6.4 
.19 .05 .91 -1.6 .89 -1.4 

.40 .06 1.06 1.0 1.22 2.6 
-.65 .06 1.18 2.9 1.20 2.6 
-.44 .06 .99 -.1 1.00 .0 
.15 .06 1.05 .8 1.07 1.0 

-.26 .06 .98 -.4 .99 -.2 
1.00 .07 1.16 1.9 1.26 2.4 

-.30 .06 1.01 .2 1.03 .5 
.62 .06 .97 -.4 .92 -.8 

-.29 .06 .70 -5.5 .70 -5.4 
.89 .07 1.00 .0 .99 -.1 

-.19 .06 1.01 .2 1.04 .6 

 

B  R  A  Z  I  L 
Calibration 

(Logit)  Real SE Infit  
MNSQ 

Infit  
ZSTD 

Outfit 
MNSQ 

Outfit  
ZSTD 

.05 .07 .94 -.8 .95 -.8 

.59 .08 1.39 4.7 2.00 7.3 

.21 .07 .69 -5.1 .68 -4.7 

-.09 .07 1.40 5.5 1.78 7.7 
-.23 .07 .93 -1.1 .92 -1.2 
-.34 .06 .65 -6.2 .62 -6.1 
-.45 .06 .87 -2.0 .87 -1.9 
-.45 .07 1.37 5.1 1.72 8.1 
.50 .07 .99 -.1 1.04 .4 

.53 .07 .96 -.6 .92 -.9 
-.78 .07 1.34 4.6 1.50 5.4 
-.69 .07 .97 -.5 .94 -.8 
.19 .07 1.07 1.0 1.14 1.8 

-.19 .06 .84 -2.6 .88 -1.6 
.84 .08 1.21 2.4 1.32 2.8 

-.52 .07 .91 -1.3 .88 -1.7 
.84 .07 1.07 .8 .97 -.3 

-.26 .07 .62 -6.5 .63 -6.1 
.88 .07 .89 -1.3 .84 -1.4 

-.63 .06 .97 -.4 .99 -.2 

 

U  S  A 
Calibration 

(Logit)  Real SE Infit  
MNSQ 

Infit  
ZSTD 

Outfit 
MNSQ 

Outfit  
ZSTD 

.05 .07 .94 -.8 .95 -.8 

.59 .08 1.39 4.7 2.00 7.3 

.21 .07 .69 -5.1 .68 -4.7 

-.09 .07 1.40 5.5 1.78 7.7 
-.23 .07 .93 -1.1 .92 -1.2 
-.34 .06 .65 -6.2 .62 -6.1 
-.45 .06 .87 -2.0 .87 -1.9 
-.45 .07 1.37 5.1 1.72 8.1 
.50 .07 .99 -.1 1.04 .4 

.53 .07 .96 -.6 .92 -.9 
-.78 .07 1.34 4.6 1.50 5.4 
-.69 .07 .97 -.5 .94 -.8 
.19 .07 1.07 1.0 1.14 1.8 

-.19 .06 .84 -2.6 .88 -1.6 
.84 .08 1.21 2.4 1.32 2.8 

-.52 .07 .91 -1.3 .88 -1.7 
.84 .07 1.07 .8 .97 -.3 

-.26 .07 .62 -6.5 .63 -6.1 
.88 .07 .89 -1.3 .84 -1.4 

-.63 .06 .97 -.4 .99 -.2 

 

R  U  S  S  I  A 
Calibration 

(Logit) Real SE Infit  
MNSQ 

Infit  
ZSTD 

Outfit 
MNSQ 

Outfit  
ZSTD 

.26 .07 1.01 .1 1.01 .1 

.49 .07 1.10 1.2 1.08 .8 

.15 .07 .75 -3.9 .74 -3.8 

-.20 .07 1.57 7.6 2.21 9.9 
.25 .07 .89 -1.6 .86 -1.8 

-.19 .07 .68 -5.2 .68 -5.1 
-.50 .06 .97 -.4 .99 -.1 
-.29 .06 1.24 3.5 1.33 3.9 
-.09 .06 1.06 .9 1.08 .9 

.34 .07 .92 -1.0 .87 -1.4 
-.36 .06 1.10 1.5 1.18 2.3 
-.93 .07 .92 -1.1 .90 -1.4 
.11 .07 1.05 .8 1.05 .7 

-.10 .06 .84 -2.4 .82 -2.4 
1.00 .09 1.18 1.5 1.26 1.6 

-.94 .07 1.01 .1 .98 -.2 
.49 .07 1.01 .1 .98 -.2 

-.34 .07 .81 -2.9 .81 -2.8 
.83 .08 1.13 1.2 1.14 .9 
.00 .07 .97 -.4 .95 -.6 

 

  I  S  R  A  E  L 

CES-D Item  Calibration 
(Logit) Real SE Infit  

MNSQ 
Infit  

ZSTD 
Outfit 
MNSQ 

Outfit  
ZSTD 

CESD01: Bothered by things  -.21 .06 1.03 .5 1.04 .5 
CESD02: Poor appetite  .19 .06 1.04 .5 1.06 .5 
CESD03: Could not shake off the blues  .02 .06 .75 -4.0 .73 -3.1 

CESD04: I was just as good as others  .02 .06 1.46 6.0 2.17 7.6 
CESD05: Trouble keeping my mind on what I was doing   -.11 .06 .82 -3.0 .82 -2.3 
CESD06: I felt depressed  -.05 .06 .69 -5.5 .64 -4.8 
CESD07: Everything I did was an effort  -.47 .06 1.06 .9 1.10 1.3 
CESD08: Felt hopeful about the future  -.16 .06 1.49 6.9 1.60 5.1 
CESD09: Thought my life had been a failure  .42 .06 1.03 .3 1.23 1.3 

CESD10: I felt fearful  .22 .06 .98 -.3 .99 -.1 
CESD11: My sleep was restless  -.57 .05 1.09 1.4 1.08 .9 
CESD12: I was happy  -.61 .05 .93 -1.2 .91 -1.2 
CESD13: I talked less than usual  .18 .06 .94 -.9 .87 -1.3 
CESD14: I felt lonely  .02 .06 .84 -2.5 .75 -2.6 
CESD15: People were unfriendly  .74 .08 1.27 2.6 1.51 3.1 

CESD16: I enjoyed life  -.58 .06 .99 -.1 .98 -.2 
CESD17: I had crying spells  .26 .06 1.03 .4 .96 -.4 
CESD18: I felt sad  -.26 .06 .72 -5.0 .71 -4.5 
CESD19: People disliked me  .79 .08 1.18 1.4 1.16 .7 
CESD20: I could not get going  .17 .06 .86 -2.1 .81 -2.0 

 

Similar patterns were noted across the six countries as shown by the goodness-of-fit statistics (see 
Table 2).  Three items with MNSQ values below the recommended range (<0.85 indicating 
redundancy) were identical at each site    (I felt depressed, I felt sad, and I could not shake off the 
blues).  Furthermore, items that were above the range (>1.25 indicating that they yield responses that 
do not conform to the response patterning of most other items) included two of the positively framed 
items: I felt that I was just as good as other people and I felt hopeful about the future.  All items 
covered the construct well for most language versions, although some gaps in measurement were 
observed (see Figure 1).  Finally, some degree of item overlap/redundancy was evident in all 
language versions, with several items sharing the same location on the underlying construct. 

Israel Spain Australia Brazil USA Russia 
cesd19 cesd19  cesd15 cesd19 cesd19 cesd15 
cesd15 cesd15  cesd19 cesd15 cesd15 cesd19 
cesd09 cesd09  cesd17 cesd17 cesd17 cesd17 
cesd17 cesd01  cesd10 cesd02 cesd02 cesd02 
cesd10 cesd10  cesd09 cesd10 cesd10 cesd10 
cesd02 cesd17  cesd02 cesd09 cesd09 cesd01 
cesd13 cesd02  cesd13 cesd03 cesd03 cesd05 
cesd20 cesd13  cesd01 cesd13 cesd13 cesd03 
cesd14 cesd03  cesd04 cesd01 cesd01 cesd13 
cesd04 cesd05  cesd03 cesd04 cesd04 cesd20 
cesd03 cesd14  cesd20 cesd14 cesd14 cesd09 
cesd06 cesd07  cesd14 cesd05 cesd05 cesd14 
cesd05 cesd20  cesd05 cesd18 cesd18 cesd06 
cesd08 cesd06  cesd08 cesd06 cesd06 cesd04 
cesd01 cesd18  cesd06 cesd08 cesd08 cesd08 
cesd18 cesd04  cesd18 cesd07 cesd07 cesd18 
cesd07 cesd11  cesd16 cesd16 cesd16 cesd11 
cesd11 cesd12  cesd07 cesd20 cesd20 cesd07 
cesd16 cesd16  cesd12 cesd12 cesd12 cesd12 
cesd12 cesd08  cesd11 cesd11 cesd11 cesd16 

 

Table 2: Items Statistics by country (Logits, Standard Errors, INFIT and OUTFIT values)

Table 3: Measurement Continuum by Country

Figure 1: Category Threshold Calibrations Plots

A similar item hierarchy (using item calibrations from Table 2) can be 
seen across the six countries.  The hierarchy goes from the more
difficult to endorse items at the top (i.e., items 19 and 15) to the easier 
to endorse at the bottom (i.e., items 11 and 12).


