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High and rising rates of work disability are a pervasive problem in many industrialized 

countries (See Robert Haveman and Barbara Wolfe, 2000, or John Bound and Richard 

Burkhauser, 1999). The fraction of workers reporting work disability is vastly different across 

countries with similar levels of economic development and comparable access to modern 

medical technology and treatment. Institutional differences in eligibility rules or generosity of 

benefits no doubt explain part of the differences in disability rolls (see, Bound and Burkhauser, 

1999, Burkhauser and Mary Daly, 2002, and Thomas DeLeire, 2000). However, recent survey 

data show that significant differences between countries are also found in self-reports of work 

limiting disabilities. In comparing such self-reports, a basic question concerns the extent to 

which people living in the same or in different countries use the same response scales when they 

answer questions about work disability. If they use the same scales, differences in reported work 

disability reflect true differences across countries in disabilities affecting work. But if response 

scales differ systematically, adjustments must be made before conclusions about international 

differences in true work disability can be drawn.  

The paper puts forth a new approach to the measurement of work disability. We utilize a 

vignette methodology to evaluate how people within and across countries set thresholds that 

result in labeling some people work disabled while other people are not so described. Our 

vignette questions ask respondents to evaluate on the same scale on which they evaluate 

themselves the severity of work disability problems of hypothetical scenarios and people.1  

While we use vignettes for work disability, our methodology applies to many economic 

applications with subjective scales. Gary King’s web-site (http://gking.harvard.edu/vign/eg/) lists 

vignettes pertaining to a variety of domains, including health, health care, school community 

strength, HIV risk, state effectiveness, and corruption. Within economics one could use vignettes 
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to address differences in perceptions of risk, opinions about income inequality and poverty, 

workload and pay, valuation of the quality of public services, etc. 

This research performs an international comparison of two countries: US and The 

Netherlands. These countries differ in several relevant dimensions—observed rates of self-

reported work disability, the generosity of government programs providing income support for 

people with a work disability, and perhaps national norms about the appropriateness of not 

working when work disabled (see, Leo Aarts et al. 1996). But one might reasonably suspect that 

these two countries differ less in the ‘objectively’ measured health status of the population. For 

this reason, we believe that this international comparison is particularly useful in understanding 

the salient research issues that have dominated the scientific literature on work disability.  

A unique aspect of the research is that we address these issues in a classic random 

experimental form. This is because we have access to Internet samples in both countries allowing 

us to place experimental disability vignettes modules into these panels. These samples are the 

Dutch CentERpanel and the RAND MS Internet panel for the US, both described in detail below. 

This paper is organized as follows. In the next section, we describe the vignette 

methodology and our statistical model that corrects for response scale differences across 

countries. Section II briefly discusses our data and some measurement issues, and presents 

descriptive statistics on self-reported work limitations in the US and The Netherlands. Section III 

presents the empirical results and their implications for interpreting observed differences in work 

disabilities. Conclusions follow in Section IV. 

I. The Vignette Methodology - A. The Intuition about Vignettes 

In this section, we provide an intuitive description of the use of vignettes for identifying 

response scale differences and then sketch our statistical approach. The basic idea is illustrated in 
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Figure 1, which presents the distribution of health in two hypothetical countries. The density of 

the continuous health variable in country A is to the left of that in country B, implying that on 

average, people in country A are less healthy than in country B. The people in the two countries, 

however, use very different response scales if asked to report their health on a five-point scale 

(poor-fair-good-very good-excellent). In this figure, people in country A have a much more 

positive view of a given health status than people in country B. Someone in country A with 

health indicated by the dashed line would report to be in very good health, while a person in 

country B with the same actual health would report “fair.” The frequency distribution of self-

reports in the two countries would suggest that people in country A are healthier than those in 

country B—the opposite of the true health distribution. Correcting for differences in the response 

scales (DIF, “differential item functioning,” in the terminology of Gary King et al., 2004) is 

essential to compare the actual health distributions in the two countries. 

Vignettes can be used to do the correction. A vignette question describes the health of a 

hypothetical person and then asks the respondent to evaluate that person’s health on the same 

scale used for a self-report on their own health. Since vignette descriptions are the same, vignette 

persons in the two countries have the same actual health. For example, respondents can be asked 

to evaluate the health of a person whose health is given by the dashed line. In country A, this will 

be evaluated as “very good.” In country B, the evaluation would be “fair.” Since actual health is 

the same in the two countries, differences in country evaluations must be due to DIF.  

Vignette evaluations thus help to identify the differences between the response scales. Using 

scales in one country as the benchmark, the distribution of evaluations in the other country can 

be adjusted by evaluating on the benchmark scale. The corrected distribution can be compared to 

that in the benchmark country—both are on the same scale. In the example in the figure, this 
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leads to the correct conclusion that people in country B are healthier than those in country A, on 

average. The underlying assumption is response consistency:  each respondent uses the same 

scale for the self-report and the vignette evaluations. King et al. (2004) provide evidence 

supporting this assumption by comparing self-reports of vision corrected and not corrected for 

DIF using vignette evaluations with an objective measure of vision. 

We will apply the vignette approach to work limiting disability, using vignettes not only to 

obtain international comparisons corrected for DIF, but also for comparisons of different groups 

within a given country. For example, it is often hypothesized that men self-report themselves in 

better health than objective circumstances would warrant, that as they age people adjust their 

norms about what constitutes good health downward, and that some of the SES health gradient 

reflects different health thresholds by SES rather than true health differences. Vignettes offer the 

potential for systematic testing of these hypotheses. 

B. Formal Model with Vignettes on Work Limiting Disability 

Our model explains respondents’ self-reports on work limitations and their reports on work 

limitations of hypothetical vignette persons. The first of these is the answer, on a five-point scale 

(Yri for respondent i), to the question: “Do you have any impairment or health problem that 

limits the kind or amount of paid work you can do?” Self-reports are modeled as a function of 

respondent characteristics Xi (including a country dummy and interactions with that dummy) and 

an error term εri by the following ordered response equation: 

(1.1) * 2 independent of;  (0, ),   ri i ri ri r ri iY X N Xβ ε ε σ ε= + �  

(1.2) 1 *if 1,...5  ,   j j
ri i ri iY j Y jτ τ−= < ≤ =  

The thresholds i
jτ between the categories are given by  
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(1.3) 

0 5 1 1 1
i

2

exp 2,3, 4,  ,  ,  ( ),  

~ (0, ),   independent of  and the other error terms in the model

j j j
i i i i i i i

i u i iu u

X u X j

N X

τ τ τ γ τ τ γ

σ

−= −∞ = ∞ = + = + =
 

The fact that different respondents use different response scales j
iτ  is called “differential item 

functioning” (DIF). The term iu introduces an unobserved individual effect in the response scale. 

It implies that evaluations of different vignettes are correlated with each other and with the self-

reports (conditional on Xi), since some respondents will tend to use high thresholds and others 

will use low thresholds in all their evaluations. 

Define a benchmark respondent with characteristics Xi = X(B). The DIF adjustment 

involves comparing *
riY  to thresholds j

Bτ rather than j
iτ , where j

Bτ is obtained in the same way as 

j
iτ  but using X(B) instead of Xi. A respondent’s work ability is computed using a benchmark 

scale instead of a respondent’s own scale. This does not give an adjusted score for each 

individual (since *
riY is not observed) but it can be used to simulate adjusted distributions of Yri 

for the whole population or conditional upon some of the characteristics in Xi.  

 Using self-reports on own work disabilities only, parameters β and 1γ  are not separately 

identified,2 only their difference. For example, consider country dummies: people in two 

different countries can have systematically different work disability, but if the scales on which 

they report their work disability can also differ across countries, then self-reports are not enough 

to identify the work disability difference between the countries.   

 In the surveys we use,  each respondent answered L=15 vignette questions, five in each 

of the three domains affect, pain, and heart problems. The evaluations liY of vignettes l=1,…,L 

are modeled using similar ordered response equations: 

(1.4) * Femaled
li l li liY θ θ ε= + +  
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(1.5)  1 *if 1,...5  ,  j j
li i li iY j Y jτ τ−= < ≤ =   

(1.6)  2 independent of each other, of and of(0, ),     li ri iN Xε σ ε�  

Apart from dummies to indicate the vignettes, the only explanatory variable in (1.4) is a dummy 

for the gender of the vignette person. It is included because preliminary analysis suggested that 

respondents react differently to vignettes with a female name than with a male name.3 We allow 

these differences vary by domain, i.e., we include separate coefficients dθ for d=affect 

(l=1,…,5), pain (l=6,…,10) or CVD (l=11,…,15). The assumption of “response consistency” 

means that the thresholds j
iτ are the same for the self-reports and the vignettes. 

 With these assumptions, it is clear how vignette evaluations can separately identify �and 

1 5 (= ,..., )γ γ γ : From the vignette evaluations alone, γ , 1 5,  ,...θ θ θ can be identified (up to the 

usual normalization of scale and location). From the self-reports, β can then be identified in 

addition. Thus the vignettes can be used to solve the identification problem due to DIF.   

II. Data and vignette evaluations - A. Data Sources 

 We use information obtained from two Internet surveys, which we conducted in both 

countries. For The Netherlands, we use the CentERpanel, which includes about 2,250 households 

who have agreed to respond to questions every weekend over the Internet. This Dutch sample is 

not restricted to households with their own Internet access. Respondents are recruited by 

telephone. If they agree to participate and do not have Internet access, they are provided with 

Internet access (and if necessary, a set-top box). Thus, CentERpanel is representative of the adult 

Dutch population except the institutionalised.4 The sample we use for estimation has 1,977 

respondents who participated in several interviews with questions on work disability in 2003. 

From multiple waves collected in the past, CentERpanel has a rich set of variables on 

demographic and labor market characteristics of respondents, as well as several salient 
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dimensions of health. In August 2003, we collected work disability self-reports and vignette 

evaluations (described below). The Internet infrastructure makes CentERpanel an extremely 

valuable tool to conduct experiments, with possibilities for randomization of content. Production 

lags are very short, with about one month between module design and data delivery. Based on 

our initial analysis, we fielded a second wave in October allowing us to randomize the gender 

used in vignette questions. (In the first wave, vignette persons always had the same gender as the 

respondent.) A third wave of experiments was administered in December 2003. 

The RAND MS Internet panel was recruited from respondents age 40 plus in the Monthly 

Survey (MS) of Michigan’s Survey Research Center. The MS, the leading consumer sentiments 

survey, produces the widely used Index of Consumer Attitudes. MS respondents age 40 plus are 

asked if they have Internet access and, if yes, if they are willing to participate in Internet surveys. 

Those who agree are added to our household panel to be interviewed regularly over the Internet. 

Our sample consists of 672 respondents interviewed in the first six months of 2004. Because of 

the smaller size of the RAND MS Internet sample, we also use 15,740 respondents younger than 

75 in the 1998 wave of the Health and Retirement Study (HRS), the most recent wave with a 

representative cohort interviewed at ages 51-61. The HRS sample has self-reports on work 

disability like the RAND MS Internet panel and the CentERpanel, but has no vignette questions.  

The question on work disability in the US and Dutch Internet surveys is: “Do you have 

any impairment or health problem that limits the kind or amount of paid work you can do?” 

This question also appears in PSID and HRS. US respondents answer on a two-point 

scale (yes or no) while the possible answers are arrayed on the following five-point scale in the 

first wave of the Dutch survey: (1) no, not at all, (2) yes, I am mildly limited, (3) yes, I am 

moderately limited, (4) yes, I am severely limited, (5) yes, I am extremely limited, cannot work. 
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A few months later, Dutch respondents got the same work disability question but now 

with the two-point scale (yes or no). The top panel of Table 1 shows reported US disability rates 

by age from the PSID and Dutch disability rates obtained from CentERpanel using this two-point 

scale. Especially for middle age workers self-reported work disability is much higher in the 

Netherlands than in the US. This difference is almost twenty percentage points among the 45-54 

years old. In contrast to this, the remaining rows in Table 1 suggest that the Dutch population is 

healthier than the US population. With the sole exception of the somewhat subjective domain of 

emotional problems, among those in the critical age groups of 45-64 years old, disease 

prevalence is always higher in the US.5 It is not central to our argument that the Dutch are 

healthier than the Americans; the main point is that differences in standard measures of health 

are unlikely to explain the much higher Dutch self reported work disability rates. 

B. Descriptive Statistics on Vignettes 

We gave the Dutch and US Internet respondents five vignettes each in three domains of 

work disability—pain, affect (or emotional problems), and heart disease. These domains were 

chosen because preliminary analysis indicated that they were the most important determinants of 

work disability and because they span the range from a very subjective health condition (affect) 

to a quite objective one (heart disease) with pain being the intermediate case. Our hypothesis was 

that variation in response scales would increase with the subjectivity of the health problem.   

Two examples, the least and most severe  from the pain domain, are given below:6  

1. [Katie] occasionally feels back pain at work, but this has not happened for the last several 

months now. If she feels back pain, it typically lasts only for a few days.  

2. [Mark] has pain in his back and legs, and the pain is present almost all the time. It gets 

worse while he is working. Although medication helps, he feels uncomfortable when 

moving around , holding and lifting things at work. 
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All vignettes were presented with either a female or male name, randomized across respondents. 

Within each domain vignettes were presented in random order to eliminate any order effects. 

Comparing the rank ordering of vignette evaluations across respondents shows that different 

respondents tend to order vignettes in the same way. We designed the vignettes with an eye on 

cross-cultural comparability. Conceivably, one or two of the vignettes will still not be perfectly 

comparable, but that would only have a minor effect on the analysis, which will use 15 vignettes. 

Table 2 compares Dutch and US vignette evaluations. In each domain the ordering of 

severity of the vignette description goes from least (=1) to most severe (=5).7 Although health 

conditions of persons in the vignettes are the same in both countries, there are some substantial 

differences in the evaluation frequencies. In particular for the first two pain and affect vignettes 

describing people with relatively mild work limitations, US respondents much more often report 

that these persons have no limitation at all, where Dutch respondents have a larger tendency to 

use the intermediate categories “mildly” and “moderately.” As hypothesized, the differences 

between the two countries in vignette evaluations are smallest in the more ‘objective’ domain of 

heart disease. There is some indication that the Dutch are reluctant to use the most extreme 

labeling of work disability (extremely) and are more comfortable in the middle. US respondents 

often evaluate a person as severely or extremely limited, where the Dutch still tend to answer 

“moderately.” These patterns imply that the Dutch seem harder on vignette persons with a 

serious limitation and softer on those with a minor limitation. This tendency for the Dutch to run 

to the center is not limited to work disability. In a five point scale describing their general health 

status from excellent to poor, compared to the Dutch, US respondents are four times more likely 

to state that they are in excellent health, and twice as likely to say they are in poor health.  
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For a dichotomous question on whether one is work disabled or not, being softer on those 

with a minor condition is much more important than being harder on those with a serious work 

limitation. Whether one labels someone as ‘severely’ or ‘extremely’ work limited does not 

matter on a two-point scale, as people in both categories will always be seen as having a work 

disability. In contrast, the general reluctance of the Dutch (relative to the Americans) to say that 

someone is ‘not at all’ work limited is critical. Thus Table 2 suggests that especially in the 

domains of pain and affect the Dutch would be harder on themselves if they used the US scales. 

Using the US scales would reduce Dutch self-reported work disability prevalence, thereby 

reducing the difference in work disability prevalence between the two countries.  

III. Empirical Estimates - A. Model Specifications  

To estimate the model comparing work disability in the US and The Netherlands, three 

data sets are combined: the Dutch CentERpanel (waves 1, 2 and 3, in August, October and 

December 2003), the US RAND MS Internet panel, and the US HRS wave 1998.8 CentERpanel 

and RAND MS have exactly the same vignette questions on pain problems, emotional problems, 

and cardio-vascular disease. HRS has no vignettes.  

CentERpanel has self-reports on work disability on a five-point scale and on a two-point 

scale, while both US surveys have the two-point scale only. To link the US (and NL) self-reports 

on the two-point scale to the US (and NL) vignette evaluations on a five point scale, we expand 

the model described above with a transformation from the five-point scale to the two-point scale. 

The Dutch data with both scales for the same respondents show that the cut-off point between 

“yes” and “no” for the two-point scale is between the cut-off points between “no” and “mildly” 

and “mildly” and “moderately” for the five-point scale. Thus, we model the cut-off point (2)iτ  

on the two-point scale as a weighted mean of the two first cut-off points on the five-point scale:9 
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(3.1) 1 2(2) (1 )i i iτ λτ λ τ= + −   

We assume the weight λ does not vary with individual characteristics and is the same in 

both countries. Thus the thresholds on the five-point scale and the thresholds on the two-point 

scale can have completely different structures in the two countries, but the relation between them 

is the same. The parameter λ  is identified from the Dutch self-reports on both scales and applied 

to the US respondents. All parameters are estimated simultaneously by Maximum Likelihood  

 The equations for work disability and for the thresholds include a complete set of 

interactions with the country dummy for The Netherlands. Vignette equations and the scale 

transformation discussed above have no respondent characteristics, not even a country dummy. 

B. Parameter Estimates and Within Country Implications 

Within this basic structure we consider several models to test the sensitivity of our main 

results to different assumptions. The first “benchmark model” uses all 15 vignettes covering  

three domains (affect, pain and cvd), assuming a common response scale across these domains. 10  

Table 3 presents results for the work disability equation in this model, comparing it with 

a model not allowing for any threshold variation across respondents. The work disability 

equation in the latter model (first two columns) is almost identical to a standard probit for the 

probability of reporting a work disability, not taking account of potential differences in reporting 

thresholds. The remaining columns concern the model allowing for different response scales. 

The middle two columns are the estimated effects of respondent characteristics on the first 

response threshold 1γ , the most important threshold for determining whether someone claims to 

be work disabled on a two point scale (see (1.3) and (3.1)). The final two columns are the 

coefficients in the work disability equation after correcting for differential response scales. A 

likelihood ratio test  strongly rejects the model not allowing for response scale variation against 
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the more general model that does allow for DIF. The same is found for each country separately, 

in line with the many significant parameters in the first threshold equation in Table 3. 

We first focus on the impact of differential response scales on within country variation in 

work disability. In the model without the DIF correction, work disability in the US falls 

significantly with education level, rises with age, is not significantly different for men and 

women, and is significantly positively associated with all the health problems included in the 

model. The age and particularly education effects are steeper in the US than in the Netherlands. 

The DIF corrected results for the US imply an even larger fall in work disability across education 

groups, since a higher inital threshold for work disability is used by those in the lowest education 

category compared to the higher educated groups. In the Netherlands, there is no evidence of a 

relation between response scales and education level, and the relation between education level 

and work disability is much weaker, both before and after correcting for DIF.  

In the US, we estimate that women use higher thresholds than men. In the Netherlands, 

there is no evidence that male and female respondents use different thresholds. The effect of 

gender on work disability is insignificant for both countries. In general, there is substantially less 

within country variation in thresholds among the more homogeneous Dutch. Since all regressors 

are included as deviations from their sample means, the significantly negative coefficient on the 

dummy for NL in 1γ implies that the respondent with average characteristics in the Netherlands 

uses a significantly lower first threshold than an otherwise identical respondent in the US.  

Pain and emotional problems are more important causes for work disability in the 

Netherlands. In both countries, respondents with emotional problems use lower thresholds than 

those without these problems, but the difference is larger in the US. Thus, the effect of emotional 

problems on work disability is overestimated without correcting for DIF, particularly in the US. 
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Finally, we discuss some parameter estimates for the benchmark model not presented in 

Table 3. In addition to the use of different thresholds by gender, we find evidence that the 

threshold used was lower if a female name was used in the vignette discription instead of a male 

name: Negative estimates of dθ were found for all three domains, and were significant for pain 

and CVD. Thus, for a given vignette description, a male vignette person is seen as more work 

disabled than a female vignette person, by both male and female respondents.11  

 We find significant unobserved heterogeneity in the thresholds, leading to a positive 

correlation between several vignette evaluations of the same respondent, and between self-

reports and vignette evaluations. The estimated standard deviation of the unobserved 

heterogeneity term iu in (1.3) is 3.62 with standard error 0.15.  With the standard deviation of 

unobserved heterogeneity in respondent work disability set to 10 and the estimated standard 

deviation of the error term in the vignette equation of 5.51, this implies a correlation coefficient 

of 0.08 between self-reports and vignette evaluations, with observed charactersitics iX  constant. 

C. Comparisons of Work Disability Across Countries 

In this section we present the results of simulations based on our models for the basic 

question of  how important response scale differences are in explaining differences between the 

US and The Netherlands in reported rates of work disability.  We focus on the 51-64 age group 

and use sample weights at the respondent level that are provided with the HRS and CentERpanel 

to make the samples population representative of the 51-64 age groups in the two countries.  The 

simulations take the explanatory variables in the two samples as given and simulate values of 

work disability and of the thresholds, using US thresholds for both the US and the Dutch sample. 

 We first consider the model without DIF and the benchmark model, see Table 4. The 

model without DIF predicts work disability rates of 22.7%in the US and 35.8% in the 
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Netherlands, a difference of more than 57%. This is similar to what is in the raw data and to what 

the benchmark model predicts if the Dutch use the Dutch scales and the US respondents use the 

US scales (numbers not shown). If the Dutch would use the US response scales, however, the 

simulations show that reported work disability would be reduced to 28.3%, only 23.4% more 

than the US rate. Thus, for this age group, the difference in response scales explains more than 

half of the difference in the raw data.  

 Table 4 also uncovers to what extent, according to the same benchmark model, chronic 

health conditions explain the work disability rate in both countries, again using the US thresholds 

for the Dutch as well as the US respondents. Consider an evaluation of the impact of a health 

condition j. Let P(A) and P(B) be the (predicted) work disability rates in countries A and B and 

let P(A)-j and P(B)-j be the predicted work disabilities in countries A and B for the 

“counterfactual” situation that nobody would suffer from health problem j. ( ) ( ) jP A P A −−  can 

then be interpreted as the work disability rate in country A due to that health problem and 

similarly for country B. Note that ( ) ( ) jP A P A −−  depends both on the prevalence of the health 

problem and on the sensitivity of the probability of work disability to that health problem (i.e., 

on the ‘impact’ effect, driven by the corresponding coefficient in β ). We can write: 

(3.3)
, 1

1( ) ( ) { ( , ) ( , )} [ / ][ ( , ) / ]
ij

j j j
i A i A ij A i A ij

A i A i A i A x i A

P A P A g x b g x b x N g x b xN
− − −

∈ ∈ ∈ = ∈

− = − = ∆∑ ∑ ∑ ∑   

where ( , )i Ag x b is the probability that an individual with characteristics ix and parameter vector 

Ab has a work limitation; j
ix− is the vector ix with its j-th element ijx equal to zero. 

The first factor in (3.3) is the fraction in country A that suffers from the chosen health 

problem (the “prevalence effect” for country A). In the second term, ( , )i Ag x b∆ is the marginal 

effect for a dummy variable, the difference if it is set to 1 or 0, with other variables set to their 
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values for observation i. Thus the second term can be seen as the average impact of the health 

problem on the probability of work disability for those who have the health problem.  

Table 4 shows that prevalence of all chronic health conditions for the age group 51-64 is 

larger in the US than in the Netherlands, with the exception of pain. Pain has by far the largest 

impact on work disability of all chronic conditions in both countries. Moreover, the impact of 

pain is much larger in the Netherlands than in the US.  In the model with DIF, it explains a work 

disability rate of 13.9%-points in the Netherlands and 7.9%-points in the US. All health 

conditions in the model can jointly explain 20.6%-points of the total work disability in the 

Netherlands and 16.1%-points in the US. All health conditions combined thus explain 4.5% of 

the total 5.5% points differential in work disability between the two countries. Pain by itself 

could however already explain the total difference.  

D. Sensitivity Analysis 

Table 5 presents results for a number of different model specifications. The first two lines 

are copied from Table 4, showing that according to the benchmark model, most of the difference 

in reprted work disability between the two countries is due to response scale differences. The 

third line presents the results for a model similar to the benchmark model, but ignoring 

individual unobserved heterogeneity in the scales ( iu  in equation (1.3)). The outcomes hardly 

change. The fourth line of Table 5 presents results for the benchmark model in which the three 

categories moderate, severe and extreme work disability are combined for the five-point scale 

self-reports and the vignette evaluations.  We see hardly any difference with the benchmark 

model. This is what we expected, since the yes or no scale is driven by the distinction between 

none, mild, and moderate, while the thresholds between the more severe categories play no role. 

Another issue for our sensitivity analysis is the use of health conditions as regressors. 
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Until now, we have ignored potential measurement and cross-country comparability issues with 

these reported health conditions, which may play a role (Michael Baker et al. (2004)). If there are 

systematic differences in reporting health conditions across countries, this might bias our results. 

We therefore re-estimated the benchmark model excluding the health conditions from the 

equations for work disability and the thresholds. The results in the fifth row of Table 5 show that 

this makes little difference for the predicted work disability rate. The estimated difference 

between The Netherlands and the US using US response scales in both countries becomes 

17.8%, somewhat lower even than the 23.4% in the benchmark model. 

The benchmark model assumes that response scale differences are the same in all 

domains of work-related disability. That is, if US respondents are harder on people with pain 

problems than Dutch respondents, then they are also harder on people with emotional problems 

or people with heart problems. To check whether this assumption is reasonable, we have re-

estimated the benchmark model using the vignettes in only one of the three domains. The 

resulting predictions are presented in the next three rows of Table 5. They show that vignettes in 

the three domains lead to different conclusions. If we use the affect vignettes only, the correction 

for response scale differences is very large, and response scale differences explain almost the 

complete difference in the self-reported rate of work disability. But if we only use the vignettes 

on heart problems, the opposite conclusion is obtained: respondents in the US and The 

Netherlands use similar response scales, and less than a quarter of the difference in self-reported 

work disability rates is explained by response scale differences. For the pain vignettes, the results 

are in between these two extremes and similar to those for the benchmark model. Thus these 

results cast doubt on the assumption of common response scales across health domains. 
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The final row presents results from a more general model, which accounts for different 

response scales for the three domains. This model is explained in detail in Appendix 3. Although 

the assumptions underlying this model are very different from those of the benchmark model, the 

resulting estimate of the percentage difference in work disability between the U.S. and The 

Netherlands is almost identical to the estimate for the benchmark model. 

IV. Conclusions 

 In sharp contrast to the believed similarity in their health outcomes, workers in different 

western countries report very different rates of work disability. This contradiction continues to be 

seen as a major unresolved puzzle. In this paper, using new data from the US and The 

Netherlands, we offer a partial resolution of the puzzle. We find that a large part of observed 

differences in reported work disability stems from the fact that residents of the two countries use 

different response scales in answering standard questions on whether they have a work disability. 

Essentially for the same level of actual work disability, Dutch respondents have a lower response 

threshold in claiming disability than American respondents do. 

We reached this conclusion by implementing a vignette methodology into Internet 

surveys in both countries. Our vignettes gave respondents the same simple scenarios in which 

hypothetical workers varied in the objective circumstances of their work disability. Respondents 

were asked to rate the extent of that disability. Especially in the more subjective health domains 

of pain and emotion, the evidence is strong that American respondents use a ‘tougher’ standard 

when assigning a work disability status. While explaining these different standards is an 

important research question in itself, there seems little question that they exist. While one may 

quarrel with the specific assumptions in each modelling approach in the paper, the similarity of 

their implications for explaining international differences in work disability is striking. 
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In addition to their role in explaining across country differences, vignettes are a useful 

tool in helping us understand within country differences in reporting. Using vignettes given to 

Americans show that different thresholds are used by three of the most widely used empirical 

determinants of work disabilty—sex, education, and age. Such differences also have implications 

for the use of self-reported health as an explanatory variable in models explaining, e.g., labor 

force participation or mortality. While self-reported health is typically strongly correlated with 

objective health indicators (see Ellen Idler and Yael Benyamini, 1997), its measurement scale 

may well vary systematically with other explanatory variables, biasing the estimated coefficients 

of these other variables. For example Hendrik Juerges (2005) finds that next to self reported 

health, socio-economic variables have an independent predictive effect on mortality. Without 

further information one cannot determine whether the effect of the socio-economic variables is 

real or whether it simply picks up systematic differences in the self reported health measures. 

Vignettes provide an opportunity to directly analyze scale differences and correct for them. 

Vignettes represent a potentially important new methodological tool that may aid in the 

analyses of other applications besides health and disability. Anytime threshold scales categorize 

individual responses, the question will arise on whether people really differ or whether they are 

simply not using the same scales. Vignettes can help answer that question in such varied 

applications as general well being-scales, political efficacy (King et al. 2004), health problems, 

consumer satisfaction, risk measurement, and perception of poverty. The application of a new 

technique like vignettes also poses new methodological questions. Internet surveys appear to be a 

powerful tool to address such questions. 
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1 Vignette questions have been applied successfully in recent work on international comparisons 

of health and political efficacy (King et al., 2004; Joshua Salomon et al., 2004). 

2 The jγ for j>1 will still be identified. 

3 The gender of each vignette person was randomly assigned. 

4 http://cdata4.uvt.nl/websitefiles/representativiteit2005.pdf provides a comparison of sample 

characteristics with the population distribution (in Dutch). Generally the differences are minor; 

the most important differences being in the domains of age and education:  13.8% of the 

population is over 65, versus 10.9% in the sample; 62.7% of the population has at least a high 

school degree, versus 67.3% in the sample. 

5 All questions about health conditions except that on pain are of the form has the doctor ever 

told you that you have …. The distribution of the number of doctor visits is almost the same in 

both countries, suggesting that this does not lead to a systematic difference.  

6 The full set of vignettes are in Appendix 1. 

7 In contrast to the CentERpanel, the RAND MS panel only has respondents with prior Internet 

access. The critical issue here is not whether the samples we use differ from the population of 

interest in observable characteristics, since we use sampling weights (and the HRS). The issue is 

whether those in Internet samples, conditional on observables, use different thresholds and thus 

give different vignette evaluations. For part of the Dutch sample we know if respondents had 

Internet access before they joined the panel. We reestimated the equations for the vignette 

evaluations with additional dummies for whether a respondent had prior Internet access or not. In 

all three domains, the coefficients of these dummies turned out to be insignificant. This  suggests 

that our results for the US are not selective due to prior Internet access.  
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8 We use 1978 observations from CentERpanel, 672 observations from the RAND MS Internet 

panel, and 15,740 observations on persons aged less than 75 from HRS 1998. 

9 In addition, we split up the error terms in the work disability equation in a part that is common 

to the two-point and the five-point report, and parts that are idiosyncratic for the two-point and 

five-point reports. The former can be seen as unobserved heterogeneity, the latter as noise. The 

standard deviation of the heterogeneity term is normalized to 10.  

10 Appendix 2 has the complete estimation results for the benchmark model. 

11  The interactions of gender of the vignette person and gender of the respondent were 

insignificant. 
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Table 1.  % With Work Disability and Health Conditions by Age—US and Netherlands 

 Age Group 

 25-34 35-44 45-54 55-64 

United States 7.4 11.3 17.6 25.9 

Netherlands 17.3 22.8 36.8 37.1 

Health Conditions 

United States 
 
Diabetes  2.0 3.8 6.8 10.8 

Arthritis   3.8 9.3 19.1 28.8 

Hypertension 7.3 11.6 21.9 35.4 

Heart problem 1.0 2.3 5.3 11.9 

Stroke  0.5 0.7 1.5 3.9 

Emotional problems 4.7 5.3 6.6 6.0 

Netherlands 
 
Diabetes  1.2 2.1 3.3 6.5 

Arthritis   3.7 8.7 11.1 16.5 

Hypertension 6.6 13.1 22.2 29.9 

Heart problem 0.4 2.0 3.9 12.9 

Stroke  0.2 0.5 0.8 2.7 

Emotional problems 13.2 11.7 14.8 10.0 

  US data are from PSID.  Netherlands data are from CentERpanel.  All data are weighted. 
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Table 2.  Vignette Evaluations in United States and Netherlands 

Pain vignettes  1 2 3 4 5 

Limited?  NL US NL US NL US NL US NL US 

Not at all  24.9 38.7 10.5 30.6 0.4 0.2 0.5 0.5 0.5 0.2 

Mildly  63.3 48.9 53.5 46.4 6.2 7.3 11.9 8.6  7.3 2.6 

Moderately  10.5 10.9 29.4 21.1 26.6 30.7 33.8 38.5 31.1 15.4 

Severely  1.3 0.5 6.3 1.0 50.9 47.1 43.9 39.9 46.3 58.3 

Extremely  0.1 1.0 0.3 0.9 16.0 14.7  9.9 12.4 14.9 23.5 

Affect vignettes  1 2 3 4 5 

Limited?  NL US NL US NL US NL US NL US 

Not at all  96.8 97.7  32.2  55.1 12.4 34.2 7.4 23.0 1.3   8.4 

 Mildly    2.4   0.9 54.0 34.1 43.6 38.4 35.3 37.9  5.4  11.2 

 Moderately    0.5   0.4 11.8 8.7 31.5 21.3 39.7 29.1  14.8  20.1 

 Severely   0.3   0.2 1.8 1.2 11.8 5.8 16.2   8.7  43.3  42.9 

Extremely    0.1   0.9 0.2  0.9  0.8 0.4 1.4   1.2 35.3  17.3 

CVD vignettes  1 2 3 4 5 

Limited?  NL US NL US NL US NL US NL US 

Not at all 88.8  94.1 20.5 26.7 9.1 12.9  7.1 7.5 1.9 3.3 

Mildly 9.8 4.9 43.3 31.9 49.1 35.7 36.6 21.2 18.6 15.0 

Moderately 1.0 0.2  26.2 27.4 28.7 32.7 31.6 32.4 36.3 32.5 

Severely 0.4 0.0  9.7 12.4 12.2 16.5 20.8 30.1 34.3 39.1 

Extremely 0.1 0.9 0.4 1.7 0.9  2.3 3.8 8.9 8.9 10.3 

   Sources: Netherlands: CentERpanel, August 2003, 1978 observations; US: RAND MS 
Internet Panel, January 2004, 672 observations. See Table A2 in the appendix for all vignette 
descriptions. 
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Table 3. Selected Estimates Benchmark Model 

Model without DIF Complete Model 

Work disability First Threshold Parameter      Work disability 

  β  s.e. 1 s.e. β  s.e. 

Constant -6.71 0.46* 0.00 0.00 -7.91 0.36* 

Ed med -3.19 0.30* -0.46 0.39 -3.77 0.49* 

Ed high -5.32 0.42* -1.02 0.46* -6.56 0.62* 

Age/100 78.61 25.76* 49.53 9.74* 150.59 26.91* 

(Age/100)^2 -46.71 20.47* -49.18 8.50* -112.87 21.42* 

Female -0.28 0.26 1.04 0.32* 0.61 0.42 

Hypertension 2.04 0.27* 0.41 0.34* 2.55 0.43* 

Diabetes 4.03 0.36* -1.58 0.55* 2.66 0.63* 

Cancer 2.63 0.41* 0.23 0.50  2.97 0.64* 

Disease of lung 5.95 0.44* 0.00 0.65 6.19  0.77* 

Heart problem 5.64 0.35* -0.19 0.62 5.88 0.67* 

Emotion 6.18 0.39* -1.99 0.53* 4.67 0.64* 

Pain 10.62 0.39* -0.64 0.33 10.92 0.51* 

Interactions with dummy NL 

Constant 4.16 0.56 -3.05 0.27* 1.94 0.60* 

Ed med 2.81 0.86* 0.34 0.44 3.12 0.96* 

Ed high 2.46 0.94* 1.38 0.51* 3.94 1.05* 

Age/100 -26.97 29.63 -51.09 10.09* -102.40 30.57* 

(Age/100)^2 5.17 24.78 50.05 8.67* 74.55 25.57* 

Female 1.28 0.73 -1.07 0.36* 0.41 0.81 

Hypertension -1.29 0.87 -0.32 0.39 -1.79 0.95 

Diabetes 1.52 1.60 0.68 0.76 1.94 1.73 

Cancer -0.28 1.49 -0.23 0.83 -0.43 1.59 

Disease of lung 0.92 1.33 -0.05 0.80 0.02 1.52 

Heart problem 2.88 1.25*  0.39 0.71 2.63 1.43 

Emotion 1.88 0.99 1.14 0.59 2.36 1.16* 

Pain 4.83 0.84* 0.95 0.40* 4.23 0.93* 

   Notes :  Normalization: 2 100rσ = ; * : significant at two-sided 5% level.  

All regressors defined in deviations from their overall means. 
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Table 4.  Predicted Work Disability Age Group 51-64—US versus NL 

Panel 1 
 Percentage Work Disabled 

 NL US % Difference NL-US 

Model without DIF 35.8 22.7 57.5% 

Benchmark model with DIF 28.3 22.8 23.4% 

 
 
 
 
Panel 2 

Role of Chronic Health Conditions, Benchmark Model 
 

  impact effect contribution to 
 prevalence on prob. disab. work disability 
 NL US NL US NL US NL-US 
 high blood 28.26 38.47 1.73 5.48 0.49 2.11 -1.62 
 diabetes 5.45 11.43 11.14 6.55 0.61 0.75 -0.14 
 cancer 5.45 7.37  5.67 6.58  0.31 0.48 -0.18 
 lung 5.94 7.16 14.65 15.35 0.87 1.10 -0.23 
 heart 12.15 13.68 20.90 14.54 2.54 1.99  0.55 
 emotional 10.50 14.26 17.33 12.05 1.82 1.72 0.10 
 pain 33.66 27.55 41.34 28.70 13.91 7.91 6.01 
  
all health conditions     20.55 16.06 4.49  
   Notes:  CentERpanel for The Netherlands and HRS 1998 for the US, weighted with sampling 
weights. 
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Table 5.  Predicted Work Disability Age Group 51-64 using US Response Scales— 
Several Models 

 
 Percentage Work Disabled 

 NL US %Difference NL-US 

Model without DIF 35.8 22.7 57.5% 

Benchmark model using all vignettes 28.3 22.8 23.4% 

No unobserved heterogeneity in thesholds 28.0 22.7 23.4% 

Model combining moderate, severe, extreme 28.3 22.8 24.4% 

Model not using health conditions 27.2 23.1 17.8% 

Model using affect vignettes only 24.3 22.8 6.8% 

Model using pain vignettes only 28.2 22.8 23.9% 

Model using cvd vignettes only 32.9 22.8 44.3% 

Model with non-common thresholds 28.5  23.1 23.6% 
   Note:  CentERpanel and HRS; weighted using sample weights at respondent level.  Predicted 
work disability on two-point scale. 
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Self-reported Work Disability in the US and The Netherlands 

Appendices 

Appendix 1: Vignette descriptions used in both the U.S. and The Netherlands 

This appendix presents the 15 vignettes on work disability used in the analysis. The numbers of 
the vignettes correspond to those in the descriptive statistics in Table 2 of the paper. 
 
Vignettes for Affect 
 

1. [Henriette] generally enjoys her work. She gets depressed every 3 weeks for a day or two 

and loses interest in what she usually enjoys but is able to carry on with her day-to-day activities on the 

job. 

2. [Jim] enjoys work very much. He feels that he is doing a very good job and is optimistic 
about the future. 

3. [Tamara] has mood swings on the job. When she gets depressed, everything she does at work 
is an effort for her and she no longer enjoys her usual activities at work. These mood swings 
are not predictable and occur two or three times during a month. 

4. [Eva] feels worried all the time. She gets depressed once a week at work for a couple of days 
in a row, thinking about what could go wrong and that her boss will disapprove of her 
condition. But she is able to come out of this mood if she concentrates on something else. 

5. [Roberta] feels depressed most of the time. She weeps frequently at work and feels hopeless 
about the future. She feels that she has become a burden to her co-workers and that she 
would be better dead.  

Vignettes for Pain 
 
1. [Katie] occasionally feels back pain at work, but this has not happened for the last several 

months now. If she feels back pain, it typically lasts only for a few days. 

2. [Catherine] suffers from back pain that causes stiffness in her back especially at work but is 
relieved with low doses of medication. She does not have any pains other than this 
generalized discomfort. 

3. [Yvonne] has almost constant pain in her back and this sometimes prevents her from doing 
her work.  

4. [Jim] has back pain that makes changes in body position while he is working very 
uncomfortable. He is unable to stand or sit for more than half an hour. Medicines decrease 
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the pain a little, but it is there all the time and interferes with his ability to carry out even day 
to day tasks at work. 

5. [Mark] has pain in his back and legs, and the pain is present almost all the time. It gets worse 
while he is working. Although medication helps, he feels uncomfortable when moving 
around , holding and lifting things at work 

Vignettes for CVD 

1. [Trish] is very active and fit. She takes aerobic classes 3 times a week. Her job is not 
physically demanding, but sometimes a little stressful. 

2. [Norbert] has had heart problems in the past and he has been told to watch his cholesterol 
level. Sometimes if he feels stressed at work he feels pain in his chest and occasionally in his 
arms. 

3. [Paul]’s family has a history of heart problems. His father died of a heart attack when Paul 
was still very young. The doctors have told Paul that he is at severe risk of having a serious 
heart attack himself and that he should avoid strenuous physical activity or stress. His work is 
sedentary, but he frequently has to meet strict deadlines, which adds considerable pressure to 
his job. He sometimes feels severe pain in chest and arms, and suffers from dizziness, 
fainting, sweating, nausea or shortness of breath 

4. [Tom] has been diagnosed with high blood pressure. His blood pressure goes up quickly if he 
feels under stress. Tom does not exercise much and is overweight. His job is not physically 
demanding, but sometimes it can be hectic. He does not get along with his boss very well. 

5. [Dan] has undergone triple bypass heart surgery. He is a heavy smoker and still experiences 
severe chest pain sometimes. His job does not involve heavy physical demands, but 
sometimes at work he experiences dizzy spells and chest pain. 
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Appendix 2: Parameter Estimates Benchmark Model 

This appendix presents all parameter estimates and standard errors of the benchmark model, 
including the parameters in Table 3 of the paper but also the (auxiliary) parameters not included 
in Table 3. 

Work disability ( )β  

 Interaction 
 US parameters with dummy NL 

 par. s.e. par. s.e. 
 constant  -7.911 0.356* 1.939  0.599* 
 educ. interm. -3.776 0.491* 3.123 0.960* 
 education high -6.568 0.623* 3.947 1.051* 
 age/100 151.656 27.526* -103.462 31.143* 
 (age/100)^2 -113.753 21.980* 75.421 26.062* 
 female 0.622 0.417 0.404 0.814 
 hypertension 2.548  0.427* -1.793 0.942 
 diabetes 2.650 0.633* 1.945 1.727 
 cancer 2.970 0.637* -0.424 1.591 
 disease of lung 6.175 0.770* 0.028 1.523 
 heart problem 5.876 0.672* 2.636 1.434 
 emotional 4.673 0.644* 2.368 1.156* 
 pain 10.921 0.515* 4.243 0.927* 
 
 
 

 First threshold 1( )γ  

  Interaction 
  US parameters with dummy NL 

 par. s.e. par. s.e. 
 constant 0  -3.046 0.269* 
 educ. interm. -0.466 0.395 0.344 0.442 
 education high -1.029 0.461* 1.388 0.508* 
 age/100 50.195 12.316*  -51.807 12.609* 
 (age/100)^2 -49.727 10.654* 50.646 10.959* 
 female 1.047 0.323* -1.070 0.358* 
 hypertension 0.413  0.335  -0.320 0.391 
 diabetes -1.582 0.551* 0.681 0.760 
 cancer 0.229 0.502 -0.226 0.831 
 disease of lung -0.008 0.651 -0.035 0.797 
 heart problem -0.197 0.618 0.391 0.710 
 emotional -1.990 0.527* 1.140 0.594 
 pain -0.644 0.331 0.949 0.397* 
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Second threshold 2( )γ  

  Interaction 
 US parameters with dummy NL 
 par. s.e. par. s.e. 
 constant 1.883 0.045* 0.333 0.024* 
 educ. interm. 0.073 0.041 -0.065 0.043 
 education high 0.125 0.050* -0.129 0.052* 
 age/100 0.310 1.497 -0.515 1.512 
 (age/100)^2 -0.215 1.311 0.377 1.328 
 female -0.094 0.032* 0.113 0.034* 
 hypertension -0.036 0.037 0.076 0.039 
 diabetes -0.068 0.057 0.152 0.064* 
 cancer -0.061 0.060 0.056 0.067 
 disease of lung -0.122 0.062* 0.146 0.069* 
 heart problem -0.003 0.084 0.002 0.087 
 emotional 0.032 0.051 -0.022 0.054 
 pain 0.081 0.035* -0.096 0.037* 
 
 
 

 Third threshold 3( )γ  

  Interaction 
 US parameters with dummy NL 
 par. s.e. par. s.e. 
 constant 1.783 0.046* 0.040 0.027 
 educ. interm. -0.111 0.050* 0.125 0.052* 
 education high -0.023 0.059 0.049 0.061 
 age/100 0.965 1.822 -1.301 1.841 
 (age/100)^2 -0.599 1.600 0.968 1.623 
 female -0.116 0.039* 0.119 0.041* 
 hypertension -0.029 0.043 0.071 0.046 
 diabetes 0.096 0.058 -0.157 0.070* 
 cancer  -0.032 0.077 0.004 0.086 
 disease of lung 0.034 0.080 -0.085 0.089 
 heart problem -0.125 0.088 0.127 0.093 
 emotional 0.027 0.052 -0.018 0.057 
 pain -0.075 0.041 0.042 0.044 
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Fourth threshold 4( )γ  

  Interaction 
 US parameters with dummy NL 

 par. s.e. par. s.e. 
 constant 2.119 0.044* -0.058 0.024* 
 educ. interm. 0.027 0.049 0.012 0.052 
 education high 0.049 0.059 0.034 0.061 
 age/100 4.210 1.571* -3.995 1.599* 
 (age/100)^2 -3.312 1.313* 3.317 1.343* 
 female 0.051 0.035 -0.029 0.039 
 hypertension -0.014 0.039 -0.001 0.044 
 diabetes -0.071 0.052 0.084 0.067 
 cancer -0.042 0.058 0.116 0.067 
 disease of lung -0.119 0.074 0.133 0.082 
 heart problem 0.194 0.065* -0.233 0.072* 
 emotional -0.004 0.051 -0.005 0.057 
 pain -0.019 0.038 -0.066 0.043 
 
 

Vignette Evaluations 1 2 3( , 1,...,15; , , )f f f
l lθ θ θ θ=  

 Affect Pain CVD 
 par. s.e. par. s.e. par. s.e. 
dum vig1 -1.056 0.232* 0.455 0.235 -10.636 0.472* 
dum vig2 -13.783 0.584* 4.159 0.286* 5.587 0.317* 
dum vig3 5.703 0.322* 14.672 0.621* 11.897 0.516* 
dum vig4 4.028 0.279* 14.716 0.623* 3.584 0.264* 
dum vig5 16.037 0.661* 12.958 0.561* 8.328 0.399* 
vign. female -0.092 0.061 -0.364 0.061* -0.919 0.069* 
 
 

Standard Deviations of Error Terms 
 par. s.e. 

Work disability ( )rσ  10 (normalized) 

Thresholds ( )uσ  3.629 0.148* 

Vignette evaluations ( )σ  5.517 0.213* 

Self-report 2 point 2( )σ  -4.894 0.671* 

Self-report 5 point 5( )σ  5.981 0.505* 

 
 

Transformation from 5-point to 2-point scale 
 par. s.e. 

λ  0.758 0.051* 
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Appendix 3: General Model with Multiple Domains of Work-Releated Health 

 

 Since the three variants with the response scales based on vignettes for just one domain lead to 

substantially different conclusions about response scale differences between the US and the Netherlands 

(see Table 5 in the paper), we also formulate a “general model” that does not impose that response scales 

are the same across the three domains. Separate models for the three domains are not an option, since we 

only observe one self-report on “overall” work disability. The model we introduce models observed 

overall work disability as the worst of the (unobserved) outcomes in the separate work disability domains. 

In other words, in this model it is assumed that true work limitations are the maximum of work limitations 

in several domains. The domains are Affect, Pain, CVD, and “Other”. For the former three we have 

vignettes, which can be used to correct scale differences across the two countries, but we have no 

vignettes for “Other”. For “Other” we will assume in the simulations that the response scale is a weighted 

average of the response scales for affect, pain and CVD, with weights determined by the contribution of 

each of these three domains to overall work disability (as implied by the model estimates).   

To identify this general model, we make some plausible exclusion restrictions concerning work 

disability in a specific domain. For the domains Affect, Pain and CVD, we assume that only respondents 

who have the corresponding health problem can report work disability due to a problem in that domain. 

For example, the equation for work disability in the affect domain only applies to respondents reporting 

that the doctor has ever told them that they have an emotional health problem. 

 To be precise, let the domains determining work related health be given by d=1,2, 3 and 4 -  

affect, pain, heart problems, and other. For the first three (d=1,2,3), we assume that only those who 

report a health condition in that domain can suffer from a work disability in that domain. Such an 

assumption is not made for other (d=4), to avoid assuming a priori that the observed chronic health 

conditions are a complete description of all health conditions that can lead to a work related health 

problem. (And indeed, the raw data have people who report a work disability while they do not report 

to have any of the observed health conditions.)   

Respondent work limitations due to problems in domain d are given by: 

*( ) ( ) ’ ( )ri i riY d d X dβ ε= +       (1.1) 

For d=4, this equation applies to all respondents; for d=1,2,3, it only applies to those who report the 

corresponding health condition; for the others, Yri*(d) will be minus infinity. 

Response scales can vary with d. The response scale in domain d will be given by 

i
 0(d) = -��� i

 3(d) = ��� i
1�G� � �1�G�9L�� i

 2�G�� � i
 1(d) + exS�  2(d)Xi). 
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Here we have merged the categories moderately limited, severely limited and extremely 

limited/cannot work into one category to reduce the total number of parameters to be estimated, 

reducing the five-point scale to a three-point scale. (The fourth model in Table 5 in the paper, ‘Model 

combining moderate, severe, extreme,’ shows that this reduction by itself has little impact on the 

main conclusions.)    

If work limitations due to health problems in domain d were asked, they would be reported as 

Yri��G�� �M�LI�� i
 j-1(d) < Yrd

* �� i
 j(d),    j=1,…,3, d=1,…,D (=4) 

In the available data, however, work limitations in specific domains are not reported;1 we only know 

whether there is any health problem that leads to work limitations. It seems reasonable to interpret 

this as the maximum of the work limitations in all domains: 

 max{ (1),..., ( )}ri ri riY Y Y D=   

To identify the model even in the standard case of no variation in response scales, some assumptions 

are needed to distinguish the four domains of reported overall work disability. The three domains 

affect, pain and heart problems, relate to reported health conditions: emotional problems (has the 

doctor ever told you that you have emotional, nervous or psychiatric problems?), pain (do you often 

have pain?) and heart problems (has the doctor ever told you that you had a heart attack, coronary 

heart disease, angina, congestive heart failure, or other heart problems? Or has the doctor ever told 

you that you had a stroke or transient ischemic attack?). As explained above, we assume that 

respondents can report a work disability2 in one of the three domains affect, pain, or CVD only if 

they suffer from that health condition. The health condition dummies are included as covariates in 

our model (as in the benchmark model). Thus for someone who reports none of these three health 

conditions, only the domain other can lead to work disability.  On the other hand, respondents who 

have an emotional problem but no heart condition and who do not suffer from pain, can be work 

disabled in either the affect domain or in the other domain (or both).  

 Moreover, we assume that work related health in the three domains affect, pain and CVD is 

not affected by other health conditions. Thus diabetes, cancer, lung disease, arthritis, or hypertension 

can only lead to work disability through the domain other. This implies zero restrictions on ����� ����

DQG� ���� 

                                                 
1 The HRS asks people reporting some work disability which domain(s) cause(s) the work disability. We do not use 
this information in the formal models, since the categories do not match our domains and since no such information 
is available for the Dutch data.    
2 That is, report a « yes » on the two-point scale or report a mild limitation or worse on the five point scale.  
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Without vignettes, these assumptions are sufficient to identify 1( ) ( )d dβ γ− , d=1,…,4, but 

not the parameters of interest �G���G ��«��. Vignettes can be used to identify the parameters for the 

domains for which vignettes are available, d=1,2,3��1R�UHVWULFWLRQV�DUH�LPSRVHG�RQ� (1)- ���; these 

are identified by the vignettes in these domains (except for the three constant terms: as in the 

benchmark model, they are set to zero). Since here are no vignettes in the domain other,  1(4) is not 

identified; only ��� -  1(4) is identified. 

 The vignette descriptions explicitly refer to problems in one domain, stating that the vignette-

persons have no other health problems. Thus for the vignettes in domain d, it is reasonable to assume 

that work limitations in dimension d are larger than work limitations in other dimensions and 

completely determine the answer to the vignette work limitations question. This gives the following 

model for observed vignette evaluations, Yl(d), l=1,…,L (L vignette descriptions for each dimension ; 

L=5 in our case), d=1,…3.     

Yli
*(d)  � l�G�� l(d) Femaleli + εli (d);       

Yli��G�� �M�LI�� i
 j-1(d) < Yli

*(d) �� i
 j(d),    j=1,2,3 

 εli(d) ~ N(0,σ 2(d), independent of each other, of  εri(d) , and of Xi ,Vi. 

The vignette reports identify�  1(d) except for the constant terms (d=1,2,3) and l(d), l=1,…,5; 

d=1,2,3, up to a constant term for each domain, and identify  j(d) for j>1. The self-reports then 

identify �G��  This is the same “correction” that was carried out in the benchmark (‘one domain’) 

model.  

To estimate the model, an assumption needs to be made on the joint distribution of the errors. We 

assume joint normality and independence of each other and of the (thus exogenous) variables Xi.  

The assumptions on the relation between the two-point scale and the five-point scale 

remain the same as before. We assume that this relation is the same for all domains.  

 Summarizing, we list the parameters in each equation of the multi-domain model: 

- Respondent work disability in domains d=1,2,3:  equation includes intercept, 5 

demographics, and 6 interactions with the NL country dummy. The variance of the error 

term is normalized at 100 (fixing the scale). This gives 36 parameters. 

- Response scales (2 thresholds) in domains d=1,2,3: demographics plus health conditions 

other than the one corresponding to this particular disability, with all interactions with 

dummy NL. To normalize location: no intercept in threshold 1. This gives 

3*(23+24)=141 parameters. 
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- Respondent work disability in domain 4 (other): intercept, 5 demographics, 4 health 

conditions, interactions with dummy NL. Error term has variance 100. This gives 20 

parameters. 

- Respondent work disability threshold 1 other: not identified. 

- Respondent work disability threshold 2 other: only identified for NL (since there are no 

5-point scale answers in the US on this domain, neither self-reports nor vignettes); 10 

parameters. 

- Vignette dummies, coefficients on gender of the vignette persons, standard deviations of 

vignettes. 3*(5+1+1)=21 parameters. 

- Three auxiliary parameters transforming the five-point scale into the two-point scale (two 

standard deviations of idiosyncratic noise (independent across the two scales) and one for 

the weight of threshold 1; all assumed the same across domains and countries). 

- In total: 36+147+20+10+21+3=237 parameters.3 

Simulation Results 

Table A3 presents simulation results based upon this model. The first panel gives the 

predictions for the age group 51-64 if everyone in each country uses their own response scales. 

For example, in The Netherlands, about 47% of those with an emotional condition classify 

themselves as work disabled because of this, versus only 27% in the US. The second panel 

shows that the difference is almost completely due to response scale differences: if the Dutch 

respondents would use the (higher) US response scales, then 27% of the Dutch with an emotional 

health condition would report themselves as disabled, the same as the predicted rate in the US. 

Multiplying these numbers by the prevalence rates of emotional health problems  (middle 

panel) gives work disability in the emotional health domain as a percentage of the total number 

of respondents in the age group. For the affect domain, once response scale differences are 

adjusted for, this is very similar in the two countries. 

The results for work disability in the domains of pain and heart problems are quite 

different. The prevalence rate for pain is smaller in the US than in The Netherlands, as we saw 

before. In The Netherlands, the probability that people who often have pain would report a pain 

related work disability is almost twice as large as in the US.  While the difference would be a lot 
                                                 
3 To reduce the computational burden, we have not allowed for unobserved heterogeneity in the thresholds. The 
small difference between rows 2 and 3 in Table 5 in the paper suggest that this will not substantially affect the 
results. 
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smaller if the Dutch would use the US response scales, it would not disappear. Even then, work 

disability in the pain domain would explain a more than 17% work disability rate in The 

Netherlands compared to 10% in the US.  

For heart problems, the response scales in the two countries are rather similar, so that 

there is only a small adjustment if response scale differences are controlled for. US respondents 

more often report that the doctor has told them that they have a heart problem than Dutch 

respondents, but Dutch respondents with heart problems have a substantially larger probability to 

be work disabled. Since the latter difference is larger than the former, the rate of heart problems 

related work disability is somewhat larger in The Netherlands than in the US. 

Comparing the three domains, we find that there is more pain related work disability than 

affect or CVD related work disability in both countries. For the US, this is at least qualitatively 

most in line with the HRS data on the most important source of work disability – back, neck and 

spine problems.  

The fourth row in each panel shows how many respondents suffer from work disability in 

at least one of the three domains. In the US, these three domains give a work disability rate of 

15.8%, 69% of the total work disability rate in this age group. In The Netherlands, and using 

Dutch response scales, the three domains explain almost 78% of total work disability. 

Combining the three domains, the difference in work disability in either of these three domains 

between The Netherlands and the US reduces from 13.2% to 6.9% if response scale differences 

are adjusted for. Thus about half of the gap is due to response scale differences, a conclusion 

similar to that based upon the benchmark model.    

 

Table A3  Predicted Work Disability Age Group 51-64 – US versus NL 

Panel 1 - Predictions using own response scales: 
 Work disability   
 in group with Prevalence of Work disability 

 Domain health condition health condition in population 

 NL US NL US NL US 
 
 affect 47.2 27.1 10.5 14.3 5.0 3.9 
 pain 65.6 36.1 33.7 27.6 22.1 10.0 
 cvd 41.7 26.7 12.2 15.6 5.1 4.2 
 a,p,c 62.9 37.7 46.1 42.0 29.0 15.8 
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 other     12.4 9.4 
 total     37.2 23.1 
 
 
 
Panel 2 - Predictions using US response scales  

 Work disability   
 in group with Prevalence of Work disability 

 Domain health condition health condition in population 

 NL US NL US NL US 
 
 affect 27.3 27.1 10.5 14.3 2.9 3.9 
 pain 51.5 36.1 33.7 27.6 17.4 10.0 
 cvd 37.1 26.7 12.2 15.6 4.5 4.2 
 a,p,c 49.2 37.7 46.1 42.0 22.7 15.8 
 
other     8.3 9.4 
total     28.5 23.1 
______________________________________________________________________________ 
Notes: CentER Savings Survey 2003 for The Netherlands and HRS 1998 for the US, weighted 
with sampling weights. 
  
 Work disability rates due to other health problems than heart problems, emotional 

problems, or pain, are 12.4% in The Netherlands with Dutch response scales, and 9.4% in the US 

with US response scales, and part of the difference can be due to different response scales. 

Combining other with the three domains affect, pain, and CVD gives total work disability rates 

using country specific response scales of 37.2% and 23.1%, close to the work disability rates in 

the raw data. For this domain, we cannot correct for response scale differences in the same way 

as for the other three domains, since no vignettes on other are available. In the second panel of 

Table 9, we have assumed that DIF for other is a weighted mean of DIF for affect, pain, and cvd, 

with weights determined by the contribution of these three to explaining work disability, as given 

in the final columns of Table A3.  Estimated total work disability in The Netherlands on US 

response scales would then be 28.5% (total-2 in the bottom panel). Adjusting for response scale 

differences reduces the cross-country difference in overall work disability from 14.2%-points to 

5.4%-points. This is quite similar to the conclusion obtained with the benchmark model. 
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Management Summary 

Research Question and Methodology 

High and rising rates of work disability are a pervasive problem in many industrialized 

countries. The fraction of workers reporting work disability is vastly different across countries 

with similar levels of economic development and comparable access to modern medical 

technology and treatment. Institutional differences in eligibility rules or generosity of benefits no 

doubt explain part of the differences in disability rolls. However, recent survey data show that 

significant differences between countries are also found in self-reports of work limiting 

disabilities. In comparing such self-reports, a basic question concerns the extent to which people 

living in the same or in different countries use the same response scales when they answer 

questions about work disability. If they use the same scales, differences in reported work 

disability reflect true differences across countries in disabilities affecting work. But if response 

scales differ systematically, adjustments must be made before conclusions about international 

differences in true work disability can be drawn.  

The paper puts forth a new approach to the measurement of work disability. We utilize a 

vignette methodology to evaluate how people within and across countries set thresholds that 

result in labeling some people work disabled while other people are not so described. Our 

vignette questions ask respondents to evaluate on the same scale on which they evaluate 

themselves the severity of work disability problems of hypothetical scenarios and people.  

While we use vignettes for work disability, our methodology applies to many economic 

applications with subjective scales. Gary King’s web-site (http://gking.harvard.edu/vign/eg/) lists 

vignettes pertaining to a variety of domains, including health, health care, school community 

strength, HIV risk, state effectiveness, and corruption. Within economics one could use vignettes 

to address differences in perceptions of risk, opinions about income inequality and poverty, 

workload and pay, valuation of the quality of public services, etc. 

This research performs an international comparison of two countries: US and The 

Netherlands. These countries differ in several relevant dimensions—observed rates of self-

reported work disability, the generosity of government programs providing income support for 

people with a work disability, and perhaps national norms about the appropriateness of not 

working when work disabled. But one might reasonably suspect that these two countries differ 

less in the ‘objectively’ measured health status of the population. For this reason, we believe that 
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this international comparison is particularly useful in understanding the salient research issues 

that have dominated the scientific literature on work disability.  

A unique aspect of the research is that we address these issues in a classic random 

experimental form. This is because we have access to Internet samples in both countries allowing 

us to place experimental disability vignettes modules into these panels. These samples are the 

Dutch CentERpanel and the RAND MS Internet panel for the US. 

 

Findings 

 In sharp contrast to the believed similarity in their health outcomes, workers in different 

western countries report very different rates of work disability. This contradiction continues to be 

seen as a major unresolved puzzle. In this paper, We find that a large part of observed 

differences in reported work disability stems from the fact that residents of the two countries use 

different response scales in answering standard questions on whether they have a work disability. 

Essentially for the same level of actual work disability, Dutch respondents have a lower response 

threshold in claiming disability than American respondents do. 

We reached this conclusion by implementing a vignette methodology into Internet 

surveys in both countries. Our vignettes gave respondents the same simple scenarios in which 

hypothetical workers varied in the objective circumstances of their work disability. Respondents 

were asked to rate the extent of that disability. Especially in the more subjective health domains 

of pain and emotion, the evidence is strong that American respondents use a ‘tougher’ standard 

when assigning a work disability status. While explaining these different standards is an 

important research question in itself, there seems little question that they exist. While one may 

quarrel with the specific assumptions in each modelling approach in the paper, the similarity of 

their implications for explaining international differences in work disability is striking. 

In addition to their role in explaining across country differences, vignettes are a useful 

tool in helping us understand within country differences in reporting. Using vignettes given to 

Americans show that different thresholds are used by three of the most widely used empirical 

determinants of work disabilty—sex, education, and age. Such differences also have implications 

for the use of self-reported health as an explanatory variable in models explaining, e.g., labor 

force participation or mortality. While self-reported health is typically strongly correlated with 

objective health indicators, its measurement scale may well vary systematically with other 
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explanatory variables, biasing the estimated coefficients of these other variables. Without further 

information one cannot determine whether the effect of the socio-economic variables is real or 

whether it simply picks up systematic differences in the self reported health measures. Vignettes 

provide an opportunity to directly analyze scale differences and correct for them. 

Vignettes represent a potentially important new methodological tool that may aid in the 

analyses of other applications besides health and disability. Anytime threshold scales categorize 

individual responses, the question will arise on whether people really differ or whether they are 

simply not using the same scales. Vignettes can help answer that question in such varied 

applications as general well being-scales, political efficacy, health problems, consumer 

satisfaction, risk measurement, and perception of poverty. The application of a new technique 

like vignettes also poses new methodological questions. Internet surveys appear to be a powerful 

tool to address such questions. 

 


