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Abstract: 

Panel surveys routinely ask respondents about events or facts that occurred since 

the last interview retrospectively. Earlier research has documented that events or 

changes that occurred in between two interviews remain underreported. 

This paper studies the effect of Event History Calenders (EHC) and Dependent 

Interviewing (DI) on the quality of change estimates for months between two 

interviews. Data from the Dutch LISS-panel were used to validate a retrospective 

questionnaire asking respondents about their health in the last year with monthly 

reports that asked them the exact same survey questions in every month 

separately. 

Our results show that EHCs do not improve retrospective recall and reporting of 

health status across a one-year period, as compared to a control condition. This 

can be explained by the fact that respondents over report changes in health 

status using EHCs. 

 

 

 

 

The data for this study stem from the Longitudinal Internet Study for the Social Sciences. 

The LISS panel data were collected by CentERdata (Tilburg University, The Netherlands) 

through its MESS project funded by the Netherlands Organization for Scientific Research. 
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Introduction  

 

Social science panel surveys typically collect data at regular intervals. In most 

panel surveys, the time between two consecutive interviews is one year. As much 

as for practical reasons, this interval is chosen because year-on-year changes 

often suffice to properly analyze macro- and micro-changes. For some variables 

however, it is worthwhile to record changes at a monthly level. Employment 

details, household composition, housing situation and income are among the 

variables where monthly data are collected in annual interviews (e.g. the Survey 

of Income and Programme Participation in the United States, the Survey of 

Labour and Income Dynamics in Canada and the British Household Panel Survey), 

mainly because detailed information about these variables is necessary for 

constructing annual measures (e.g. annual household income) which are used for 

policy making and detailed socio-economic analyses. 

Collecting monthly data in an annual panel survey brings new challenges 

for survey designers. Annual interviewing intervals imply that monthly data have 

to be reported retrospectively. The total number of reported events or status 

changes in such studies is usually underreported (Pascale, Roemer, & Resnick, 

2009) due to recall problems or telescoping effects, leading to biased estimates of 

change (Sudman, Bradburn, & Schwartz, 1996).  

This paper examines the effect of two specific methods that have been 

proposed to improve the quality of monthly data in panel surveys: 1. The use of 

Event History Calenders with timelines (EHC) (Glasner & Van der Vaart, 2009) 

(Callegaro, 2008) and 2. Dependent Interviewing (DI) (Jäckle, Laurie, & Uhrig, 

2007; Lugtig & Jäckle, 2010).  

Event History Calendars help respondents date changes in survey variables 

such as employment, income, or household composition, by enabling them to 

relate the timing of spells to the dates of other autobiographical events. 

Landmarks are used to trigger respondent memories, and help in the retrieval 

and judgment stages of the question-answer process (Tourangeau, Rips, & 

Rasinski, 2000). After the respondent has identified some landmark events within 

the reference period, an EHC is used to first date the landmark events, and then 

use those to date changes in the variable of interest.  

Dependent Interviewing also provides cognitive support in answering 

retrospective questions. With DI, it is first established whether any change has 

occurred between the two waves, in most designs by explicitly feeding the answer 

from the previous year back to the respondent. If any change has occurred in 

between the two waves of the panel survey, follow up questions ask the 
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respondent about the nature and month(s) in which change occurred (Jäckle 

2009). Both DI and EHCs have proven to be helpful in recording details of 

changes at a monthly level, and both reduce but do not eradicate underreporting 

of changes and the seam effect.  

One of the disadvantages of EHCs is that they solve the extent of 

underreports of events and changes only to a limited extent. The landmarks 

might serve as a cognitive cue, but only when it they are closely connected to the 

subject of change (Callegaro, 2008). EHCs have been found to work better when 

one calendar incorporates monthly states on multiple, but related variables of 

interest (Glasner & van der Vaart 2009). As job status changes often coincide 

with address changes for example, EHCs that combine monthly records of both 

job status and household address will yield higher data accuracy (Glasner & van 

der Vaart 2009). 

In many previous experiments (Belli, 1998; Belli, 2001; Glasner, 2011), 

the landmarks that are included in EHCs are of a more general nature; e.g. 

birthdays, school holidays or date of marriage. This leads to a very limited 

positive effect on data accuracy. Moreover, EHCs lead to a high respondent 

burden and require some programming effort if implemented in a computer-

assisted data collection process (mostly CAPI). 

Dependent Interviewing seems more successful than EHCs at reducing 

underreports of changes between annual states, as it explicitly uses previous data 

on the same topic as a cognitive cue (Jäckle, 2009). On the other hand, it cannot 

detect whether multiple changes (e.g. from employment – unemployment – 

employment) have occurred between the annual interviews. More importantly, it 

also does not help respondent to correctly date any changes that occurred. Where 

EHC aims to improve data accuracy for monthly dates and spell durations, DI 

seems the more effective instrument to tackle underreporting. Surprisingly, DI 

and EHCs have not been combined systematically to see whether their combined 

use reduces underreporting and improves the data quality of reported changes, 

especially for off-seam months. Although EHCs and DI have been used 

separately, no study has combined the use of DI and EHCs. The goal of this study 

is to experimentally assess the effects of various combinations of DI and EHCs on 

the quality of monthly health data in annual panel surveys by comparing monthly 

and retrospective annual reports of several health related variables. To this end, 

we conducted a validation experiment that asks respondents retrospectively 

about their self-rated health status and doctor (GP) visits over a 1 year period. 
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For 12 consecutive months3, respondents monthly answered questions about their 

self-rated health status and doctor visits in the previous month. After 12 months, 

the respondents were asked to retrospectively answer the same questions again. 

They were experimentally assigned to conditions where different combinations of 

DI and EHCs were used. For doctor visits, one would expect a considerable 

amount of underreporting to occur when retrospective questionnaires are used. 

With self-rated health status, underreporting should be less of a problem, but 

here change estimates are likely to remain underreported using a retrospective 

questionnaires.  

We expect both EHCs and DI to have a positive effect on data accuracy: 

the difference between the monthly reports and retrospective answers about the 

same months should be smallest when DI and EHC are combined. When used in 

isolation, we expected the EHCs to particularly improve the number of 

underreports in doctor visits, and the changes in reports (both health status and 

doctor visits), while DI should improve the number of changes over time (both 

health status and doctor visits).  

  

Methods 

 

Data 

The data for our study stem from the Longitudinal Internet Studies for the Social 

sciences (LISS)4. This panel was started in the last months of 2007, and 

interviews respondents monthly on a wide range of topics. The original sample for 

the panel was a simple random sample of Dutch households, who were contacted 

and recruited using a mixed-mode design. After initial contact, all household 

members were asked to participate in the panel survey. The participation rate in 

wave 1 amounted to 49 per cent (AAPOR, 2009). Those households that did not 

have a computer with broadband were provided with one by LISS. 

 

Instruments 

The two dependent variables in this study are self-rated health status over the 

past month, and the number of general practitioner visits over the past month. In 

the twelve months that respondents answered questions on these variables, they 

received the exact same questions at every occasion:  

                                           
3

The EHC for health status actually covered a period of 14 months, instead of 12. In this paper we for 

now focus only on the last 12 months. This however means that effects of DI and EHCs on the first 

two months are neglected. 
4 More information about the recruitment of the panel, response percentages for all waves, as well as 

the full questionnaires, can be found on www.lissdata.nl 
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1. “How would you describe your health, generally speaking?” with answer 

categories 1) poor, 2) moderate, 3) good, 4) very good and 5) excellent. 

2. “How often did you use the following health service over the past four 

weeks? – general practitioner” with an open answer field. Answers 

between 0 and 20 were allowed. 

 

They received the first set of these questions, embedded in other questionnaires 

for the first time in January 2011 and then every month, until December 2011.  

In January 2012, all respondents were asked to retrospectively answer the 

questions on self-rated health and doctor visits for every month between January 

2011 and January 2012 using an EHC. The reference period in the EHC for health 

status was a bit longer because the health survey was previously administered in 

November 2010.  Figure 1 shows the basic EHC. The instruction accompanying 

the EHC was: “Could you please indicate in the timeline below how you estimate 

your health in every month of the past year?” The EHC for doctor visits 

resembled that of health status, except for the fact that here, the reference 

period was January 2011-January 2012. 

 

 

 

Figure 1: EHC as implemented in the LISS panel 

 

The specific EHC respondents received varied across experimental conditions. 

Respondents were randomly assigned to 1 of 4 conditions:  

 

1. DI and EHC: this condition combined the use of DI (see condition 2) and 

EHC (see condition 3).  
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2. DI only: the answer from the previous annual survey was fed forward to 

the respondent and displayed on the EHC with the message that the 

survey management already completed last year’s answer. 

3. EHC only: before respondents received the EHC they were first asked the 

question: “Have there been any events during the past year that have 

affected your health? If so, could you please indicate what happened to 

you, and when that happened? If you don’t remember the exact date, you 

can also just complete the month in which it happened”. There was room 

to complete six possible landmarks. 

4. Control: a condition that received neither landmarks, nor DI.  

 

Analysis 

In total, 1511 respondents completed both the retrospective and monthly reports. 

56 per cent of those respondents did this in all months. When data were missing, 

we assumed the error between the retrospective and concurrent data for that 

month to be 0. We repeated all our analyses with the complete cases only, and 

found no large differences with the analyses with all cases, for which the results 

are reported from here. 

 

Table 1: number of respondents in every month of data collection, across the 

experimental conditions 

N 1 2 3 4 5 6 7 8 9 10 11 12 Retro Listwise 

DI+EHC 385 364 361 347 351 337 340 344 336 349 330 309 385 234 

DI 387 361 362 351 344 338 347 349 328 352 326 322 388 239 

EHC 323 322 319 316 314 317 299 321 315 329 291 291 368 180 

Control 317 334 326 320 314 309 315 330 312 321 301 286 370 187 

Notes: n = number of people who completed the monthly survey and/or retrospective 

reports. Respondents were randomized into conditions in January 2012 (month 13 -

retrospective reports). 

 

For every respondent in every month, we computed the absolute difference 

between the retrospective reports and monthly reports on both self-rated health 

status and doctor visits. These absolute differences indicate the error made by 

every respondent in recalling data from a particular month. We acknowledge the 

fact that particularly for self-rated health, respondents develop a different view of 

their health status in retrospect. This phenomenon, known as response shift 

(Visser, 2005), may explain part of the absolute differences found between the 

retrospective and monthly reports. As this paper is primarily interested in 

differences between retrospective and monthly reports in annual panel surveys, 
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Absolute differences between retrospective and concurrent reports 
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we will from now on consider the absolute differences between the monthly and 

retrospective reports to be proxies for the size of measurement error in the 

retrospective reports. 

 

Results 

We expected DI and the EHC to affect both the quality in every separate month 

(underreports), but also the changes between consecutive months (change 

estimates). Because respondents were randomized into experimental conditions 

only for the retrospective questionnaire, there should be no differences in 

concurrent reports between the 4 conditions. A look at the means and variances 

of health status and doctor visits revealed that this was indeed the case. To 

understand the effects of DI and EHC, we can therefore focus on the effects of the 

retrospective questionnaires. Figures 2 and 3 shows the mean absolute error in 

reports for both health status and doctor visits. No large differences exist 

between the 4 conditions, but errors are overall relatively large and amount to 

about 10% of the response scale of health status (1-5) 

  Contrary to expectations, the EHC conditions seem to perform worse than 

the DI-only and control condition. This difference is most pronounced for doctor 

visits. To formally test for differences between conditions, we first computed the 

mean of the errors in the 12 months. Because the resulting variable follows a 

count distribution with an excess of zeroes, we ran our regression analyses both 

with and without 0-reports. Both showed similar results.  
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Absolute differences between retrospective and concurrent reports
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Figure 2 and 3: absolute errors in health status in every month 

 

The regression model including all data showed a significant difference between 

the experimental groups for both health status (Likelihood ratio ²(3) = 12.28, p 

<0.01) as well as doctor visits (Likelihood ratio ²(3) = 24.49, p <0.01) for the 

mean absolute error. It is surprising that the congruence between the concurrent 

and retrospective reports is lowest when using an EHC. EHCs seem not to 

improve underreporting in the number of doctor visits, even though they serve as 

a recall aid.  

Apart from effects on underreporting, we also expected the EHC and DI to 

affect estimates of change between consecutive months. In retrospective 

questionnaires, respondents might give responses that are overly stable across 

the year. Because of that, the number of changes remains underreported. 

Because doctor visits naturally change with every month, we will from now on 

only focus on changes in health status 

Table 2 shows the total change in month-on-month statuses for both 

health status and doctor visits. From this table, we see for example, that on 

average, respondents report a total magnitude of change in health status of 18.6 

over the course of one year with concurrent (monthly) questtionnaires.  This 
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value was computed by taking the absolute difference for all 11 month-on-month 

changes, and then taking the sum of these differences. Because the concurrent 

questionnaires were the same for everyone, we again do not find any substantial 

differences between conditions. For the retrospective reports, this is different 

however. With EHCs, changes in retrospective health status are very similar to 

concurrent health status, but in the DI-only and control condition changes remain 

highly underreported. Specifically, both conditions that included an EHC differed 

significantly from the other two conditions (Likelihood ratio ²(1) = 21.91, p 

<0.01 for the combined condition and ²(1) = 14.68, p <0.01 for the EHC only 

condition. 

 

Table 2: Size of total cumulative changes in health status over 12 months 

 Concurrent 

Health 

monthly 

reports 

Retrospective 

Health 

reports  

Difference 

DI+EHC 18.84 19.32 0.48 

DI 18.48 15.36 -3.12 

EHC 18.96 19.56 0.6 

Control 18.24 14.28 -3.96 

    

Total 18.6 17.16 1.44 

 

The two findings about the effect of EHCs on data quality seem contradictory. On 

the one hand, EHCs lead to worse data accuracy in terms of the difference 

between retrospective and monthly health status reports. On the other hand, 

EHCs positively affect quality when one is interested in estimates of annual 

change in health status based on retrospective reports as compared to methods 

that do not use EHCs. 

 In order to understand this apparent contradiction, we analysed the 

relation between annual change estimates and errors further by splitting the 

errors into five quintiles that were approximately of equal size5. Then, within 

every quantile, we computed annual change estimates for both the monthly 

reports and retrospective reports. Table 3 shows the difference between those 

two estimates, as in table 2, but now for the five quantiles of errors. 

                                           
5 For the four conditions, n broke down as follows over the quintiles (lowest to highest): DI+EHC, 101, 

53, 38,50 and 82. DI only: 101, 55, 44, 62, 62, EHC only: 78,38,44,60,71 and control: 115,39,46,53, 

54. The fact that the quintiles were not of equal size was due to a high number of equivalent values 

that we always chose to assign to the lowest quintile.  
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 For example, respondents who have reported few errors (absolute 

differences between monthly and retrospective values is low) in the combined 

condition, underreport changes by on average of 7.70. This relative large error in 

change estimates, indicates that low amounts of error result largely from 

underreports of change. Respondents retrospectively report a more stable health 

status than in monthly reports. Underreports occur in all experimental conditions 

in the low and low and medium error quantiles, and differences between the 

experimental conditions are small.  

For the high and very high quintiles, we see however that for the two 

conditions that include EHCs, over reports are more common than under reports. 

It seems that because of the EHCs, some respondents think too much about the 

changes in health status they experienced, and over report them. In the DI only 

condition, underreports occur in all quintiles, except the lowest, while the control 

condition shows large underreports of change except for the lowest and highest 

quintiles.  

Across all quintiles, the weighted average of over- and underreports 

resembles the findings of Table 2. The EHC conditions appear to do better than 

the non-EHC conditions in tackling under reports of change, but this is just 

because over- and underreports cancel each other out across the five quantiles 

we identified. The total weighted absolute error in the EHC and combined 

conditions is actually similar across all conditions, with the DI only conditions 

performing best, and the control condition performing worst.  

Table 3: differences between total changes in health status in retrospective 

reports and the monthly reports.  

 Lowest 

error 

 

 

Low 

error 

 

 

Medium 

error 

 

High 

Error 

 

Very 

high 

error 

 

Total 

weighted 

mean 

error 

Total 

weighted 

absolute 

error 

DI+EHC 1.07 -7.70 -2.53 2.88 8.78 1.44 4.56 

DI 0.48 -6.54 -3.82 -2.38 -6.00 -3.08 3.38 

EHC 1.54 -10.42 -2.18 -0.37 6.07 0.13 3.66 

Control 0.73 -9.85 -12.00 -7.07 1.11 -3.80 4.74 

        

Total 0.91 -8.37 -5.30 -1.60 3.23 -1.24 4.56 

Notes: positive numbers refer to over estimation of change, negative numbers indicate 

underestimation of change.  

Ranges (quintile range for total cumulative errors over 12 months):  
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Lowest: 0, low: 0 - 1, medium: 2-4, high:4- 7, highest: 8 and higher. 

 

Conclusion 

In conclusion, EHCs do actually lead to a lower data quality, while DI alone leads 

to slightly better data quality than the control condition. In short however, none 

of the instruments improves retrospective reporting. In all conditions, large 

differences remain between retrospective and monthly reports. 

References  

AAPOR. (2009). Standard definitions and eligibility calculation  

Belli, R. F. (1998). The structure of autobiographical memory and the event 

history calendar: Potential improvements in the quality of retrospective 
reports in surveys. Memory, 6(4), 383. doi:10.1080/741942610  

Belli, R. F. (2001). Event history calendars and question list surveys: A direct 

comparison of interviewing methods. Public Opinion Quarterly, 65(1), 45. 
doi:10.1086/320037  

Callegaro, M. (2008). Seam effects in longitudinal surveys. Journal of Official 

Statistics, 24(3), 387-403.  

Glasner, T. (2011). Reconstructing event histories in standardized survey 

research: Cognitive mechanisms and aided recall techniques. Unpublished 

Free University, Amsterdam.  

Glasner, T., & Van der Vaart, W. (2009). Applications of calender instruments in 

social surveys: A review. Quality and Quantity, 43, 333-349.  

Jäckle, A. (2009). Dependent interviewing: A framework and application to 
current research. In P. Lynn (Ed.), Methodology of longitudinal surveys (pp. 

93-112). Chichester: Wiley.  

Jäckle, A., Laurie, H., & Uhrig, S. N. (2007). The introduction of dependent 
interviewing on the british household panel survey. ISER Working Paper, 

2007-7  

Lugtig, P., & Jäckle, A. (2010). In-interview edit checks: Effects of measurement 
error in non-labour income and estimates of household income and poverty.

ISER Working Paper, Retrieved from 

http://www.iser.essex.ac.uk/publications/working-papers/iser/2011-23.pdf  

Pascale, J., Roemer, M. I., & Resnick, D. M. (2009). Medicaid underreporting in 

the CPS: Results from a record check study. Public Opinion Quarterly, 73(3), 

497-520.  



12 

Sudman, S., Bradburn, N. M., & Schwartz, N. (1996). Think about answers: An 

application of cognitive processes to survey methodology. San Francisco: 
Jossey-Bass Publicshers.  

Tourangeau, R., Rips, L. J., & Rasinski, K. A. (2000). The psychology of survey 

response. Cambridge ; New York: Cambridge University Press.  

Visser, M. R. M. (2005). Methods to detect response shift in quality of life data: A 

convergent validity study. Quality of Life Research, 14(3), 629. 

doi:10.1007/s11136-004-2577-x  

 


