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Interviewer bias: 

Lessons from panel and cross-sectional surveys from a native Amazonian society 

 

Abstract: Data collected through surveys is subject to interviewer bias, which may 

worsen when more than one researcher collects data.  Interviewer bias can account for a 

large share of the variation in data.  In this article we estimate differences between two 

pairs of interviewers: one pair conducted five consecutive quarterly surveys, and another 

pair conducted a cross-sectional survey.  Both pairs worked among Tsimane’ 

Amerindians in the  Bolivian Amazon.  A t-test analysis of 14 variables showed 

statistically significant differences in two of the variables collected during the panel 

survey, and in seven of the variables collected during the cross-sectional survey.  

Additionally, the difference between interviewers was higher among those in the cross-

sectional survey than among those in the panel survey.  A detailed analysis of one of the 

variables over the five quarters of the panel survey showed that differences between 

interviewers were high and statistically significant during the first quarter, and decreased 

and became statistically insignificant after the second quarter.  The findings suggest that, 

although interviewers can introduce errors in measurement, one can attenuate the errors 

by improving interviewer training, team exchanges, and ethnographic knowledge. The 

finding have implications for researches using surveys in which more than one person 

collects data, and for one-time large cross-sectional surveys where researchers have 

limited ethnographic knowledge.  
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Interviewer bias:  Lessons from panel and cross-sectional surveys from a native 

Amazonian society 

Introduction 

 The collection of data through structured surveys is subject to at least two main 

sources of error.  The first measurement error is generated by a lack of accuracy in 

informant’s responses.  Reasons for lack of accuracy range include faulty recall and 

mistrust of interviewers (Bernard et al. 1984).  The second source of error stems from 

how interviewers interpret the answers of informants.  The second type of error can 

worsen  when more than one interviewer collects data. 

Researchers have long noticed that interviewers can differ in how they record and 

interpret the same phenomena (Cohen 1960, 1968; Krippendorff 1980; Lewis and Cook 

1968; Rosenthal 1966; Sipes 1976; Yelton, Wildman, and Erickson 1977).  Studies to test 

whether different people judge the same phenomena in similar ways consists of 

confronting coders with the same phenomena and then comparing their answers 

(Braakhius et al. 2003; Lacy and Riffe 1996; Lombard, Snyder-Duch, and Bracken 2002; 

Peter and Lauf 2002; Ryan 1999).  In disciplines such as medicine, psychology, and mass 

communications it is becoming more and more common to report inter-coder level of 

agreement to assess the reliability of the data presented (Riffe and Freitag 1997; Yeaton 

and Wortman 1993). 

In anthropology, differences in judgments of the same phenomena by different 

observers were also noticed long ago (Bernard et al. 1986; Heider 1988).  The problem of 

differences in coding have mainly caught  the attention of  researchers interested in cross-

cultural research using the Human Resources Area Files  (Beierle and Witkowski 1974; 
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Bradley 1989; Kay 1957), and researchers using text analysis (Carey, Morgan, and 

Oxtoby; Jehn and Doucet 1997; Krippendorff 1980; Kurasaki 2000; Ryan 1999).  Few 

anthropologists have assessed the convergence of answers between many interviewers 

collecting comparable data from different persons in the same sample. 

Drawing on repeated observations from the same subjects (or panel survey) and 

on a one-time survey (or cross-sectional survey) collected from Tsimane’ Amerindians in 

the Bolivian Amazon, in this paper we estimate the reliability of data collected by two 

pairs of  interviewers and make suggestions for how to improve reliability across 

interviewers.  To accomplish the goals, we follow two steps.  First, we use bivariate 

analysis to estimate differences in the data recorded between two pairs of interviewers, 

one pair collecting panel data, and one pair collecting cross-sectional data. We expect 

smaller differences between interviewers interacting over time than between interviewers 

who do not interact over time. We find more differences between interviewers working in 

the cross-sectional survey than between interviewers working in the panel survey. 

Second, using data from the panel survey, we analyze the evolution of differences over 

time. We find that differences in the panel narrow over time, suggesting that researchers 

can overcome the bias of interviewers by improving training and interviewers exchanges.  

Method 

Background of the study and the people:  The data used for the analysis comes from a 

bio-cultural study among Tsimane’ Amerindians that started in 1999 and continues to the 

present.  The study centers on the effects of markets and modernization on the 

conservation of natural resources and on well being in a foraging and horticultural 

population.  Recent dissertations and articles contain ethnographic descriptions of the 
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first estimate the mean for each interviewer, and we then estimate the difference in the 

means between the two interviewers in each team. We also estimate the error as a 

percentage of the mean value of the variable. In the discussion that follows we focus only 

on differences that are statistically significant at the 90 percent confidence level or higher 

and only when the difference between means was over 10 percent of the average value 

between the two interviewers.   

Results 

Comparison between interviewers within and across teams:  In the panel survey, 

interviewers differed in their measure of two of the 14 variables (Table 2); in the cross-

sectional survey they differed in seven of the 14 variables (Table 3).  Put in percentage 

terms, interviewers in the panel and in the cross-sectional survey differed in 14 percent 

and in 50 percent of the variables they measured.  

INSERT TABLE 2 ABOUT HERE 

In both the panel and the cross-sectional surveys, we found no significant difference 

between the two pairs of interviewers in their measure of demographic variables (sex and 

age).  In the panel, we did not find differences between interviewers in their measure of 

variables for human capital (schooling  and Spanish fluency). In the cross-sectional 

survey, the average level of schooling was similar for both interviewers, but the mean for 

the variable that measured the ability to speak Spanish was 56 percent higher for one 

interviewer than for the other (p<0.0001) (Table 3).  That is, one interviewer found 

subjects being, on average, fluent in Spanish, but the other found them, on average, to be 

only moderately fluent. 

INSERT TABLE 3 ABOUT HERE 

 11



In the panel survey, we found no difference between interviewers on variables 

measuring economic status or the use of natural resources.  In the cross-sectional survey, 

data collected on cash income by one interviewer was 69 percent higher than data 

collected by the other interviewer (p<0.0003). The difference in values represents more 

than one month’s salary, so the difference is not only statistically significant but also 

carries economic significance.  In the cross-sectional survey we also found that the mean 

value of the following variables differed between interviewers: household wealth (30 

percent; p<0.003), credit (166 percent; p=0.05), and fish consumption (75 percent; 

p<0.02).  

In the two teams, we found that the only other variable where interviewers 

differed was in the measure of skinfolds.  In the panel survey, we found a difference 

between interviewers that accounted for 72 percent of the value of biceps and for 45 

percent of the value of triceps, and the difference was statistically significant at the 99 

percent confidence level.  In the cross-sectional survey, we also found significant 

differences between interviewers measuring biceps (79 percent ; p<0.0001) and triceps 

(77 percent; p<0.0001). 

We found additional differences when comparing data across teams. Out of the 14 

variables, we found that in 12 cases the value of the difference of means between 

interviewers was higher among the interviewers in the cross-sectional survey than among 

the interviewers in the panel survey. Only in one variable (age) did we find that the value 

of the mean was higher for interviewers in the panel, and in another variable (health) 

values were equal.  Further, in the cross-sectional survey, for all the variables in which 

we found differences between interviewers, one of the interviewers always had a higher 
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mean than the other, suggesting a general overestimation by one interviewer compare 

with the other.  

Interviewer’s reliability over time: Why would interviewers working in the panel 

survey show less differences than interviewers working in the cross-sectional survey?  

One possible explanation is that as the panel unfolds, a pair of interviewers working in 

the same village gain more ethnographic understanding of the people whom they 

interview, and get to discuss with each other doubts and reach consensus on how to 

resolve the doubts, thus increasing convergence in the data they collect. To explore the 

idea, we analyze the evolution of differences between  interviewers doing the panel 

survey over the five quarters of the survey.  

When examining data over time, we found that differences between interviewers 

decreased over time.  Panel data for the variable cash income suggests that the difference 

between the two interviewers was highest during the first quarter than the mean cash 

income value for that quarter (dif= 58.8; p=0.01) (Figure 1). Additionally, during the first 

quarter we found no overlap in the standard deviation for the variable cash income 

between the two interviewers, suggesting important differences in the values collected by 

the two interviewers.  During the second quarter the absolute value of the difference 

between interviewers decreased from 58.8 to 42.2 and lost its statistical significance. In 

later quarters the difference of means continued to decrease both in absolute and in 

relative value. During the last two quarters, the absolute difference between data reported 

by the two interviewers was less than 10 percent of the mean value, and the confidence 

interval of data collected by the two interviewers overlapped.  

INSERT FIGURE 1 ABOUT HERE 

 13



 Another possible reason for convergence in the information collected by the two 

interviewers in the panel would attribute convergence to time-in-sample bias or panel 

conditioning.  The biases arise when subjects in a panel do one or more of the following: 

1) learn from answering repeated questions or doing repeated tasks and thus supply more 

accurate information, 2) feel more comfortable with interviewers and thus provide more 

accurate information,  or  3) get tired of answering question and, in response to the 

burden of the survey, provide terse answers or answers that do not lead to follow-up 

questions. Points (1)-(3) would increase convergence, but points (1)-(2) would enhance 

accuracy and point (3) would decrease it.  We doubt panel conditioning explains the 

convergence of answers we observed in the panel because both interviewers worked with 

the same people during the same time.  Subjects who learned how to supply more/less 

accurate answers would have supplied them to both interviewers; hence, difference 

between interviewers cannot stem from conditioning bias.   

Discussion and conclusion  

Interviewer bias can be large and significant. For example, in the cross-sectional 

survey we found that interviewer bias represented 69 percent of the mean value of cash 

earning during the last month, 166 percent of the value of  the mean amount of credit 

received by households in the last month, 72-79 percent of the mean value of biceps 

skinfolds, and 46-77 percent of the mean value of triceps skinfolds. As the analysis of 

panel data over time suggests, differences declined with training and discussion among 

interviewers.  In the panel survey, where interviewers had good ethnographic knowledge, 

many interactions with each other, long training, and long presence in the research site, 

we found fewer differences between interviewers than in the cross-sectional survey.  In 
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the panel survey, interviewers learned over time and exchanged information about 

problems they encountered, generated solutions of mutual accord, and thus achieved 

convergence in the data they collected. 

The analysis of variables across pairs of interviewers suggests that some variables 

are less sensitive to interviewer’s measurement errors than other variables.  We did not 

find any statistically significant differences in the collection of demographic variables 

between the panel and the cross-sectional survey. We found differences in human-capital 

variable were interviewers had to interpret data from subjects.  For instance, we found 

differences when interviewers had to assess the language fluency of subjects.  Variables 

related to economic status and the use of natural resources were sensitive to interviewer 

errors in the cross-sectional survey, but not in the panel survey, suggesting that long-term 

presence in the field improves accuracy in the data, probably because interviewers  help 

reduce informant’s recall errors through prompts. Interviewers in the panel survey lived 

continuously in the village, and they participated and were aware of many of the events 

that took place in the village (i.e. arrival of a trader, hunting expeditions).  They used the 

information to prompt subjects in the surveys.  Interviewers in the cross-sectional survey 

remained no more than five days in the village, and did not have enough time to be aware 

of ordinary  activities in the village. Variables used to measure self-perceived health and 

nutritional status were, in general, comparable across interviewers, except for the 

measure of biceps and triceps skinfolds.  A possible explanation for lower accuracy in 

skinfolds is that they require more training to use calipers than the standard measures of 

stature and weight.   
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In sum, our findings suggest that interviewer bias can account for an important 

part of measurement error in survey data.  Anthropologists have developed techniques to 

increase ethnographic knowledge of societies, but this requires time and resources, and 

the trade-off is a smaller sample size.  Cross-sectional surveys can reach more 

households, but the trade-off is less reliable data.  An alternative model to reach large 

sample with accurate data is to combine panel and cross sectional data, with panel data 

colleted before cross-sectional data.  In this way, the experience gained during the panel 

survey can be passed on to the interviewers of the later cross-sectional survey.  To reduce 

measurement error in one-time cross-sectional surveys with many interviewers, 

researchers should rely on initial training and subsequent meetings as the study unfolds 

so interviewers can discuss the solution to mutual problems.  In many cross-sectional 

surveys it is standard to have training up-front before the study begins, but not as the 

study unfolds.  Based on the results of the panel study, these simple steps could enhance 

the accuracy of data collected in cross-sectional surveys. 
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Figure 1: Differences in cash income on data collected by two interviewers over five 

quarters 
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Table 1  

Variable Definition Cross-sectional Panel 
Socio-demographic 

Female Sex of subject.  
Female=1; male=0 

Observed Observed 

Age  Subject age.  
Years 

If unknown, 
estimated by the 
interviewer 

If unknown, 
estimated by the 
interviewer 

Schooling  Maximum school attainment. 
School grades 

Reported by 
subject 

Reported by 
subject 

Spanish 
fluency  

 

Ability to communicate in 
Spanish.  
From 0 (not able) to 2 (fluent) 

Measured by the 
interviewer 

Measured by the 
interviewer 

Economics 
Cash Earnings (wages, sale & barter) 

obtained by adults in a household. 
Bolivianos/ household /30 days 

Household level. 
Two-week recall 

Individual level. 
30 days recall 

Wealth Value of a stock of items owned 
by adults in the household. 
Bolivianos/ household 

Household level Individual level 

Credit Amount of debt incurred by adults 
in a household.  
Bolivianos/ household/30 days 

Household level. 
Two-week recall 

Individual level. 
30 days recall 

Fish 
consumption  

Amount of fish brought to the 
household by adults. 
Kg/household/24h 

Main fisher. 24h 
recall 

Individual level. 
24h recall. 
Weekly 

Game 
consumption  

Amount of game meat brought to 
the household by adults. 
Kg/household/24h 

Main hunter. 24h 
recall 

Individual level. 
24h recall. 
Weekly surveys 

Subjective health and nutritional status  
Health  Total number of person days ill in 

last 7 days.  
Person/week 

Individual level. 
One week recall. 

Individual level. 
One week recall. 

 Men stature  Stature of men (>15 years). 
Centimeters 

Without shoes, 
flat against a 
vertical board. 

Without shoes, 
flat against a 
vertical board. 

Men weight  Weight of men (>15 years). 
Kilograms 

Without shoes. Without shoes. 

Men biceps  Skinfold of men (>15 years), on 
the interior part of the arm. 
Millimeters 

Measured at the 
mid point of the 
arm. 

Measured at the 
mid point of the 
arm. 

Men triceps  Skinfold of men (>15 years), on 
the back of the arm.  
Millimeters 

Measured at the 
mid point of the 
arm. 

Measured at the 
mid point of the 
arm. 
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Table 2  

 Interviewer  
A 

Interviewer  
B 

Difference  
of means T-Test 

Variable n Mean n Mean  X(A)-x(B)  %  P 
Socio-demographic 

Female,a 53 0.53 13 0.46 0.1 14.1 

Age 
Years 

53 34.9 13 37.7 -2.8 -7.7 

Schooling 
Years 

53 2.2 13 2.3 -0.1 -13.3 

Spanish fluency 
0 to 2 

53 0.72 13 0.77 -0.1 -6.7 

Economics 
Cash 

US $/household/month 
84 38.1 23 35.3 2.8 7.6 

Wealth 
US $/household 

84 382 23 383 1 -0.1    

Credit 
US $/household/month 

84 5.9 23 4.8 1.1 20.6 

Fish Consumption 
Kg/household/24h 

209 1.9 465 1.4 0.5 30.3 

Game Consumption 
Kg/household/24h 

209 0.31 465 0.49 -0.18 -45.0 

Subjective health and nutritional status 
Health 

Days ill/person/week 
131 1.9 51 2.2 -0.3 -14.6  

Men stature 
Cms 

97 163.1 14 162.5 0.6 0.4 

Men weight 
Kgs 

97 62.8 14 62.5 0.3 0.5 

Men biceps 
 mms 

97 3.7 14 7.9 -4.2 -72.4 <0.0001

Men triceps 
mms 

97 8.3 14 13.2 -4.9 -45.6 <0.0001

a Dummy variable. Name of the variable =1, omitted category=0 
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Table 3  

 Interviewer  C Interviewer  
D 

Difference  
of means T-Test 

Variable n Mean n Mean  X(C)-x(D)  %  p 
Socio-demographic 

Female,a 103 0.55 96 0.47 0.1 15.7 
Age 

Years 
103 35.7 96 35 0.7 2.0  

Schooling 
Years 

103 0.71 96 0.61 0.1 15.2 

Spanish fluency 
0 to 2 

103 0.66 96 1.17 -0.5 -55.7 <0.0001

Economics 
Cash 

US $/household/month 
103 57.5 96 118.1 -60.6 -69.0 0.0003

Wealth 
US $/household 

103 192 96 260 -68 -30.1 0.003

Credit 
US $/household/month 

103 0.63 96 6.9 -6.27 -166.5 0.05

Fish Consumption 
Kg/household/24h 

103 0.5 96 1.1 -0.6 -75.0 0.02

Game Consumption 
Kg/household/24h 

103 1 96 0.5 0.5 66.7 

Subjective health and nutritional status 
Health 

Days ill/person/week 
103 1.7 96 2 -0.3 -16.2  

Men stature 
Cms 

46 161.8 51 160.4 1.4 0.9 

Men weight 
Kgs 

46 62.3 51 61 1.3 2.1 

Men biceps 
 mms 

46 1.9 51 4.4 -2.5 -79.4 <0.0001

Men triceps 
mms 

46 4.3 51 9.7 -5.4 -77.1 <0.0001

a Dummy variable. Name of the variable =1, omitted category=0 
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