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Background

 
 There are two main approaches to examining mode effects in surveys.  One is to 
randomly assign subjects to one mode or the other, and compare the distributions of the 
two subsamples on key variables.  Another approach is to administer each mode to the 
same respondents at different time periods.  The latter approach avoids the self-selection 
problems produced by differential nonresponse in the first approach, but has to deal with 
temporal changes in the attributes being measured.    
 We exploit the panel nature of the Health and Retirement Study (HRS) to 
examine mode differences between an interviewer-administered survey (telephone or 
face-to-face) and one completed online, using the second approach.  The HRS is a 
national panel study of Americans over the age of 50, with biennial interviews (in even-
numbered years) of about 20,000 individuals.  The last round of interviewing was 
conducted in 2010. All baseline respondents (the new cohort interviewed for the first 
time) and persons 80 and older were assigned to a face-to-face interview (FTF), while the 
balance was randomly assigned to either an enhanced FTF interview (which included a 
series of physical measures) or a telephone interview.  The underlying assumption for the 
HRS is that the two interviewer-administered modes (FTF and telephone) yield similar 
responses, so we combine the two modes for our primary analyses.   
 Over the last several years, HRS has administered an online survey in the off-
years (i.e., odd-numbered years) to a subsample of respondents with Internet access.  In 
the 2011 HRS Internet survey we included a number of items to explore possible mode 
effects, repeating measures that were asked in the 2010 Core interview.  This survey 
yielded a response rate of 81%.  While this is a restricted sample (those with Internet 
access who are willing and able to complete the online survey) and the two measures are 
about a year apart, we can directly compare respondents’ answers on the two surveys 
(Web and Core, respectively). 
 We have a total of 4551 respondents who completed both the Core interview and 
the Web survey.  Of these, 1006 were assigned to a face-to-face interview by virtue of 
being a baseline respondent or over 80, while the remaining 3545 were randomized to a 
FTF (1925) or phone (1620) interview. 
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Expectations on Mode Effects 

 
 We follow the framework developed by Jäckle and colleagues (2011).  They 
explore a number of mechanisms for possible mode effects.  Specifically, we focus on the 
following mechanisms: 

Social desirability: sensitive items are likely to get higher reports of undesirable 
behavior and lower reports of desirable behavior on the Web than in the Core, 
given the presence of an interviewer in the latter. 

Cognitive complexity: the visual presentation of material on the Web gives 
respondents more time to reread and consider cognitively difficult questions than 
FTF and (especially) telephone interviews.  Also, the Web makes it easier for 
respondents to look up records, consult with others, etc. (distributed cognition; see 
Norman, 1993), potentially resulting in greater accuracy or precision on detailed 
financial questions.  Similarly, Web respondents should do better on cognitive 
performance measures because of less time pressure than in FTF and (especially) 
telephone interviews, and the ability to use supportive devices (e.g., calculator, 
paper and pencil, etc.) unobtrusively.  

Question format: the layout or format of questions in the different modes may 
affect answers.  Examples include how the different modes deal with “don’t 
know” or “refused” responses (e.g., probing in the Core versus explicit 
presentation of these options on the Web).  Similarly, presentation of items in 
grids, or the use of check-all-that-apply questions on the Web may produce 
different answers than item-by-item approaches used in the Core. 

The presence of the interviewer can thus have effects that are both negative (socially 
desirable responding) and positive (ability to motivate and probe, reducing item missing 
data).  In addition, the verbal versus visual presentation of stimulus material may affect 
responses, especially for cognitively complex or difficult questions. 
 
Analyses

 
 After identifying the questions in common between the 2010 core and 2011 
Internet surveys, we identified the set of eligible cases (i.e., those asked both questions).  
We had to separately identify questions that were not asked (ineligible) and those that 
were asked but not answered (missing data).  Given that the denominator for each 
question varies, we present a series of bivariate analyses of the missing data and 
substantive distributions of these variables.  The analyses are grouped by the expected 
mechanism producing mode differences that may be observed. 
 
Sensitive Questions 
 
 The HRS does not ask questions that are very sensitive (other than financial 
information).  However, it does include a number of items found to be subject to social 
desirability effects in prior literature, e.g., 

smoking and alcohol consumption, depression, and weight (subject to 
underreporting); 

church attendance, seatbelt use, and physical activity (subject to overreporting). 
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Missing data rates are generally very low (<1% for Web, <0.2% for Core), but the 
differences are statistically significant.  See Table 1. 
 
Table 1. Percentage Data Rates on Selected Questions, by Mode 

Item Web Core McNemar’s Test 

Church attendance 0.4% 0.2% S=2.67, n.s. 

Importance of religion 0.5% 0.09% S=13.37, p=.0003 

Vigorous activity 0.4% 0.2% S=3.58, p=.059 

Moderate activity 0.6% 0.04% S=21.55, p<.0001 

Light activity 1.0% 0.04% S=40.37, p<.0001 

Seatbelt use 0.5% 0.02% S=18.18, p<.0001 

Current smoker 0.4% 0.02% S=14.22, p=.0002 

Drink alcohol 0.6% 0.0% --- 

Weight in pounds 2.0% 1.0% S=22.0, p<.0001 

Height in inches  0.6% 0.6% S=0.02, n.s. 

CES-D score (missing on any of 
the 8 items)  

2.9% 0.5% S=82.9, p<.0001 

 
 Among those with non-missing responses, the results are generally mixed, with 
the Web producing higher reports of undesirable behavior or attributes in some cases 
(e.g., lower reports of moderate physical activity on the Web) and lower in others (e.g., 
higher reports of vigorous physical activity, less likely to report smoking, less likely to 
report drinking alcohol, on the Web), and no differences in others (e.g., self-reported 
weight, church attendance, seatbelt use).  See Table 2 (for socially desirable 
attributes/behavior) and Table 3 (for socially undesirable attributes/behavior). 
 
Table 2. Reporting of Socially Desirable Behaviors by Mode 

Item Less desirable 

behavior on Web

Same  More desirable 

behavior on 

Web

Church attendance (more 
frequent) 

15.6% 70.4% 14.0% 

Importance of religion (more 
important) 

11.4% 81.3% 7.3% 

Vigorous activity (more frequent) 16.7% 58.7% 24.5% 

Moderate activity (more frequent) 21.6% 58.6% 19.8% 

Light activity (more frequent) 17.4% 64.0% 18.5% 

Seatbelt use (more frequent) 3.4% 93.0% 3.6% 

Self-rated health (better) 23.3% 59.5% 17.1% 
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Table 3. Reporting of Socially Undesirable Behaviors by Mode 

Item More 

undesirable

behavior on Web

Same  Less 

undesirable

behavior on 

Web

Weight in pounds (higher weight) 40.4% 21.6% 38.1% 

Height in inches (taller) 13.9% 66.3% 19.8% 

BMI (lower category) 6.6% 85.7% 7.7% 

Current smoker (yes) 0.8% 97.9% 1.3% 

Drink alcohol (yes) 3.7% 89.6% 6.7% 

 
 One hypothesis about these apparently conflicting results is that the mode of 
interviewer-administration may make a difference.  That is, questions such as smoking 
status or weight have been found to get more honest answers in face-to-face interviewers 
than telephone, given that the interviewer can observe the attribute in question.  In the 
2010 Core, some of the respondents were randomly assigned to a face-to-face or 
telephone interview, and we can examine this subset of respondents. 
 For the telephone respondents, we find a significant (p=.04) difference in reported 
weight, with respondents on the Web reporting an average of about a half-pound (0.51 
pounds) more than on the phone.  For Web versus face-to-face, the difference is 
statistically significant (p=.0088) and in the opposite direction (-0.64), with respondents 
on the Web reporting an average of almost 2/3 of a pound less than in the Core.  This is 
consistent with the literature of more honest reporting of observable attributes in FTF 
than telephone, but suggestive only, as the direct comparison of the FTF versus phone 
groups reveals a difference of 1.58 pounds (higher in FTF) that does not reach statistical 
significance (t=1.08, p=.26).  However, this differential effect is not apparent for the 
other observable behavior (smoking status). 
 Another possible explanation for the mixed findings is that these are panel 
members who have been responding to questions like this for several waves, and have 
built up rapport with the interviewers and trust in the survey organization, dampening any 
possible effects of social presence. 
 Weight may be subject to minor variations and reporting error.  Of more 
importance may be a classification based on BMI where different responses may result in 
a different classification.  We find this not to be the case.  We find the same marginal 
proportions of respondents classified as obese (33.9% for Web, 33.4% for Core) and 
overweight (38.5% for Web, 38.7% for Core), although there is some movement in 
individual respondents’ classification.  Separating this by telephone/face-to-face does not 
change the story. 
 Finally, we examine scores on the Center for Epidemiologic Studies Depression 
Scale (CES-D) measure of psychological distress, or symptoms of depression.  This 
consist of a series of 8 yes/no items, with 2 items reverse-scored.  Respondents who 
endorse 4 or more of the items are viewed as having depressive symptoms.  Responses on 
the Web yielded a significantly higher score on the scale (1.22 for Web, 0.98 for Core, 
diff=0.25, t=9.48, p<.0001).  However, with a standard deviation of about 1.66 for the 
Core, this difference represents about 1/6th of a standard deviation. Using the binary 
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classification, 12.4% of respondents would be classified as depressed based on their Web 
responses, compared to 7.8% based on their Core responses ( 2=588, d.f.=1, p<.0001).   
 
Complex or Difficult Questions 
 
 The expectation is that respondents would perform better on cognitively complex 
or difficult questions on the Web than in the Core.  The Web gives respondents more 
time to reread and consider cognitively difficult questions than interviewer-
administration, and reduces the load on working memory capacity.  In addition, the Web 
makes it easier for respondents to look up records, consult with others, etc. (distributed 
cognition), so we’d expect greater “accuracy” (i.e., precision) of detailed amount 
questions.  Similarly, Web respondents should do better on cognitive performance 
measures because of less time pressure than in interviewer-administration, and the ability 
to use supportive devices (e.g., calculator, paper and pencil, etc.). 
 Most of the complex financial questions were not designed to be similar in the 
two modes.  For example, retirement savings were asked in 3 separate questions in the 
Core, but in only one on the Web.  Similarly there were differences in how brackets were 
applied in the two modes.  Finally, focusing on actual amount in financial questions may 
reflect changing financial circumstances rather than reporting differences by mode.  
However, the instrument included a series of financial expectation questions asked in 
similar way in each mode (for a random subset of half of the Web respondents; the other 
half got an “easier” set of the same questions).  We examine missing data rates and 
heaping on the 101-point probability scales between modes.  In addition, a measure of 
fluid reasoning (a number series test adapted from the Woodcock-Johnson (WJ-R) tests 
of cognitive ability) was included in each mode.  
 Table 4 shows the missing data rates for the expectation questions, by mode, 
among those eligible to answer each item.  For three of the items, there are no significant 
differences, while for the remaining three items, the Web consistently yields higher rates 
of missing data. 
 
Table 4. Percent Missing Data in Expectation Questions 

Missing Data (among eligible cases) Web Core McNemar’s test 

Leave inheritance > $10K 1.4% 1.7% S=0.62, n.s. 

Will pay > $1,500 in medical expenses 1.2% 1.2% S=0.02, n.s. 

Social security less generous in 10 years 1.4% 1.8% S=0.91, n.s. 

Mutual funds worth more next year 9.8% 4.4% S=60.94, p<.0001 

Market up 20% next year 11.1% 6.9% S=26.56, p<.0001 

Work after age 65 3.9% 0.4% S=27.52, p<.0001 

 
 Heaping (or using focal values) is one measure of sub-optimal responding or 
satisficing.  Table 5 shows the proportion of respondents heaping (using multiples of 25).  
Similar results are found when looking at multiples of 10.  Here the Web yields 
consistently higher proportions of respondents using such focal values.  This is contrary 
to expectation.  Also contrary to expectation (not shown), we find no differences between 
FTF and telephone respondents in the Core on the use of focal values. 
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Table 5. Percent Heaping in Expectation Questions 

Heaping (0, 25, 50, 75, 100) Web Core McNemar’s test 

Leave inheritance > $10K 66.8% 63.1% S=8.8, p=.0030 

Will pay > $1,500 in medical 
expenses 

58.8% 48.3% S=56.14, p<.0001 

Social security less generous in 10 
years 

57.4% 47.7% S=47.8, p<.0001 

Mutual funds worth more next year 57.6% 45.0% S=70.6, p<.0001 

Market up 20% next year 40.6% 32.1% S=27.3, p<.0001 

Work after age 65 58.4% 45.8% S=34.6, p<.0001 

 
 Finally, the mean scores on these expectation items differ significantly for all but 
one item, but this may be explained by changing financial conditions between 2010 and 
2011.  That is, respondents are more likely on the Web (in 2011) to say they will spend 
more than $1,500 in medical expenses in the next year and work after age 65, and less 
likely to leave an inheritance greater than $10,000, to believe that mutual funds will be 
worth more in the next year, and less likely to say the market will rise by 20% in the next 
year, compared with the Core (in 2010).  See Table 6. 
 
Table 6. Means of Expectation Questions 

Means Web Core T test 

Leave inheritance > $10K 77.14 79.70 p<.0001 

Will pay > $1,500 in medical 
expenses 

56.66 44.31 p<.0001 

Social security less generous in 10 
years 

70.37 70.43 p=.93 

Mutual funds worth more next year 46.56 50.44 p<.0001 

Market up 20% next year 27.57 30.41 p<.0001 

Work after age 65 45.34 37.36 p<.0001 

 
 Looking at the number series items, there were six items in common between the 
two modes, in two different versions.  If respondents failed to get any of the first three 
items correct, they were not asked the second set, so we examine the first set only.  
Overall, respondents performed better on the Web than in the Core: 27.7% got all three 
correct on the Web, compared to 20.1% in the core; correspondingly, 14.3% got none of 
the three correct on the Web, compared to 23.3% in the Core.  These differences are 
significant ( 2=1245, d.f.=9, p<.0001).  Mean differences in scores were also significantly 
higher on the Web than in the Core (1.74 vs 1.44, diff=0.30, t=19.43, p<.0001).  
Interestingly, those who were randomized to do the Core face-to-face performed 
significantly better than those assigned to telephone (1.50 vs. 1.41, t=2.61, p=.0090), but 
the Web scores were still significantly higher than both FTF and phone for this group. 
 These results point to better performance on the Web, as expected.  However, we 
cannot rule out learning effects (respondents got the same set of three items in the Core 
and Web), and have not yet examined response times to explore the use of other 
resources.  However, both Fricker et al. (2005) and Strabac and Aalberg (2011) ruled out 
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the possibility that Web respondents were looking up the answers online as they 
completed knowledge questions in a Web survey. 
 
Effect of Response Format 
 
 A series of six yes/no questions were asked about the use of prescription drugs for 
various conditions.  This series was explicitly asked as individual yes/no questions in 
CAI, but presented in a yes/no grid on the Web.  Missing data rates are significantly 
higher on the Web (ranging from 2% to 5%) than in CAI (ranging from 0.09% to 0.14%).  
There is evidence that some respondents treat these are check-all-that-apply questions, 
checking only the “yes” responses that apply (see Murakami et al., 2012).  A total of 
5.7% of the Web respondents did not answer “no” on any of the items, checking only 
applicable “yes” responses.  If these cases are excluded, the missing data rates for the 
Web drop to a range of 0.07% to 0.64%.   
 
Table 7. Percent Missing Data on Prescription Drug Items, by Mode 

Item Web Core McNemar’s Test 

Cholesterol 2.0% 0.2% S=73.5, p<.0001 

Joint pain 4.0% 0.1% S=171.2, p<.0001 

Asthma 4.7% 0.09% S=202.2, p<.0001 

Stomach 4.6% 0.1% S=198.2, p<.0001 

Sleep 5.0% 0.09% S=219.2, p<.0001 

Anxiety 4.9% 0.09% S=213.2, p<.0001 

 
Conclusions

 
 In summary, while we do find some effects of mode on responses, these effects do 
not appear to be particularly large or systematic.  Missing data rates are generally higher 
on the Web than in the Core, for a variety of types of items.  This points to the benefit of 
interviewer probing to minimize “don’t know” responses or refusals.  Adopting a similar 
prompting strategy for the Web (as is done for selected items in the HRS) may reduce 
this difference. 
 The effects of mode on the reporting of socially desirable or undesirable 
behaviors and attributes are small and inconsistent.  However, respondents on the Web 
report significantly higher levels of depression than in the Core. 
 Contrary to expectation, we find higher use of focal values (multiples of 25) on 
the Web than in the Core.  Again, this may be due to the positive influence of 
interviewers in motivating respondents and to minimize the use of such responses. 
 We find significant differences in the measure of fluid reasoning by mode, with 
higher scores (more correct answers) on the Web.  This is consistent with findings of 
improved knowledge scores on the Web than in other modes (e.g., Fricker et al., 2005; 
Strabac and Aalberg, 2011).  Respondents may take the time online to come up with the 
answer, and seeing the numbers on the screen (as opposed to having them read by the 
interviewer) may help with the cognitive task.  We also find that those administered the 
number series item face-to-face in the Core performed better than those administered the 
items over the telephone. 
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 Finally, although the marginals of the two distributions do not differ much, there 
is a surprising amount of variation in individual responses between the two waves of 
interview.  Whether this is just noise, or if there are mode differences underlying the 
change of responses remains to be seen. 
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