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PREFACE 

The Demographic and Health Surveys (DHS) Program is one of the principal sources of international data 

on fertility, family planning, maternal and child health, nutrition, mortality, environmental health, 

HIV/AIDS, malaria, and provision of health services. 

One of the objectives of The DHS Program is to continually assess and improve the methodology and 

procedures used to carry out national-level surveys as well as to offer additional tools for analysis. 

Improvements in methods used will enhance the accuracy and depth of information collected by The DHS 

Program and relied on by policymakers and program managers in low- and middle-income countries. 

While data quality is a main topic of the DHS Methodological Reports series, the reports also examine 

issues of sampling, questionnaire comparability, survey procedures, and methodological approaches. The 

topics explored in this series are selected by The DHS Program in consultation with the U.S. Agency for 

International Development. 

It is our hope that the DHS Methodological Reports will be useful to researchers, policymakers, and survey 

specialists, particularly those engaged in work in low and middle-income countries, and will be used to 

enhance the quality and analysis of survey data. 

 

Sunita Kishor 

Director, The DHS Program





 

xi 

ABSTRACT 

A previous DHS methodological report (MR24) examined the effects of interviewer characteristics on data 

quality in DHS surveys. That report examined if variation in 25 indicators of data quality, across 15 DHS 

surveys, could be attributed to the interviewers and their characteristics. According to MR24, interviewers 

who are older and better educated have lower levels of problematic outcomes, while interviewers with prior 

experience with a DHS survey or other surveys are often associated with statistically significant outcomes 

that are often in favor of better quality data. The results of MR24 did not account for the interviewer 

assignments to sampling clusters, where interviews are typically nested within a cross-classification of 

sampling clusters and interviewers. Moreover, the results did not control for the respondent characteristics. 

As an extension of that effort, the current report uses multilevel models to estimate interviewer effects in 

DHS surveys, while accounting for the structure of the interviewer assignments and the characteristics of 

both respondents and interviewers. Based on data from 24 recent DHS surveys and more than 100 questions 

from the Woman’s Questionnaire in each survey, this report examines interviewer effects across countries 

and across different characteristics of questions, such as length (longer versus shorter questions), sensitivity 

(questions on sensitive topics versus questions on non-sensitive topics), social desirability (questions prone 

to social desirability bias versus questions not prone to social desirability bias), complexity and/or difficulty 

(complex or difficult questions versus questions that are not complex or difficult), and question type 

(whether the information collected by the question was factual or non-factual). Long questions, non-factual 

questions, and questions on complex or difficult topics were associated with larger interviewer effects 

compared to the shorter questions, factual questions, and questions on less complex or difficult topics. These 

differences were consistent across most surveys. 

The analysis in this report can be extended to additional questions and surveys in the future. Results from 

these analyses can improve the quality of interviews and data collected by improving training for 

interviewers before fieldwork and monitoring interviewer performance during fieldwork. 

Key words: data quality, interviewer effects, question characteristics. 
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1 BACKGROUND 

The Demographic and Health Surveys (DHS) are key sources of population and health indicators in many 

countries. The surveys are designed to collect representative data that enable high quality population 

estimates of key indicators related to fertility, family planning methods, maternal and child health, as well 

as childhood and adult mortality, HIV/AIDS and other sexually transmitted infections (STIs), women’s 

empowerment, and domestic violence. To maintain and improve the quality of the DHS data, it is important 

to investigate the factors that affect data quality and improve survey processes, systems, and methodologies. 

In a typical DHS data collection, several questionnaires are used, such as the Household Questionnaire, the 

Woman’s Questionnaire, and the Man’s Questionnaire. The Woman’s Questionnaire is the key tool used to 

collect data for most key DHS indicators. Therefore, the data collected with this questionnaire are the focus 

of this report. 

Conducting surveys through personal interviews involves a complex interaction between the respondent 

and the interviewer. This interaction is often affected by the survey tools, such as the questionnaire, and the 

environment or context in which the interview is conducted. Interviewers have been shown to have a 

significant impact on the quality of data generated from a survey (Olson et al. 2020). This can either have 

a positive or negative effect on the data. In the DHS, interviewers are organized into teams that are assigned 

to work in more than one sampled cluster. Since an interviewer could potentially interview respondents 

across clusters (conducting interviews in more than one cluster), responses are nested within a cross-

classification of clusters and interviewers. 

Interviewer effects can have many potential causes, one of which relates to the characteristics of the 

questions administered by the interviewer. Questions that may be viewed as sensitive, or questions on 

embarrassing topics, have been shown to be more prone to interviewer effects (Mangione, Fowler, and 

Louis 1992; Schnell and Kreuter 2005). Difficult questions or topics of a complex nature may also be prone 

to interviewer effects because these questions may be more complicated to administer and may elicit 

requests for clarification and probing. The type of information collected from the question could also be 

prone to interviewer effects. Subjective questions such as those related to perceptions and attitudes have 

larger interviewer effects compared to factual questions such as respondent demographics. Finally, lengthy 

questions are also associated with larger interviewer effects (Mangione, Fowler, and Louis 1992; Pickery 

and Loosveldt 2001; Schnell and Kreuter 2005; West and Blom 2017). 

The DHS Program published a methodological report (MR24) that studied the interviewer effects in the 

DHS surveys within an assessment of data quality (Pullum et al. 2018). In MR24, the authors looked at the 

effects of interviewer characteristics on data quality in DHS surveys by examining if variation in 25 

indicators of data quality across three broad categories (non-response and refusals, reported age at death of 

young children, and ages and dates) could be attributed to interviewer characteristics. The study found that 

for many indicators, a large portion of the variance could be attributed to a handful of interviewers. In 

addition, there are a number of published papers that have examined interviewer effects in DHS data, 

although most have focused on specific DHS topics or modules and/or specific countries, such as the study 

of interviewer effects in sensitive questions within the domestic violence module in the India DHS surveys 

(Singh, Kumar, and Arnold 2022), the study of interviewer effects on abortion data (Footman 2021; Leone, 
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Sochas, and Coast 2021), and the study of interviewer effects on data of contraceptive use in Indonesia and 

Philippines (Amos 2018). 

In this report, we use cross-classified multilevel models to analyze interviewer variance and estimate the 

impact of interviewer effects in the DHS Woman’s Questionnaire. We first use multilevel models adjusting 

for the characteristics of respondents (age, marital status, and education level) and sampling clusters 

(residence type, and geographic region) that define the interviewer assignments to account for the amount 

of clustering in survey responses by interviewer. We then account for interviewer characteristics (age, 

marital status, education level, and previous experience with DHS surveys and other surveys) in the 

multilevel model, before finally examining how interviewer effects vary by question characteristics. 

This study provides the first assessment of the increase in estimated variance due to interviewer effects and 

its impact on the data collected in the DHS Woman’s Questionnaire. In this report, we included as many 

questions and countries as possible. The report includes data from 24 recent DHS data collections and more 

than 100 questions in each survey. We included most DHS studies with accessible data about interviewer 

characteristics, and selected questions that represent most sections and question types in the DHS Woman’s 

Questionnaire. We identified the characteristics of all questions and explored the relationships between 

question characteristics and interviewer effects. Chapter 2 of the report describes the data and methods. 

Chapter 3 presents the results, and Chapter 4 concludes with a discussion. 
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2 DATA AND METHODS 

2.1 Data 

We used data from 24 recent DHS surveys conducted between 2015 and 2020, as listed in Table 1. In these 

surveys, we used data from the Woman’s Questionnaire, available in the Individual Recode (IR) datasets. 

We also use interviewer-level data available in the Fieldworker Questionnaire (FW) datasets. Both the IR 

and FW datasets are available on the DHS website (https://dhsprogram.com/). In these 24 surveys, 

interviews with 6,116 to 41,821 women, age 15-49, were collected from a range of 280 to 1,389 sampling 

clusters (census enumeration areas). The interviews were collected by 52 to 269 female interviewers, 

depending on the survey. As in all DHS surveys, interviewers in these surveys worked in teams of three to 

six interviewers. Each team is responsible for visiting selected clusters and completing the DHS 

questionnaires with pre-selected households. 

As shown in Figure 1, any given cluster is assigned to only one team, and each team is responsible for more 

than one cluster. In most cases, teams are assigned to work in clusters in a specific geographic region. Figure 

2 shows that the median number of interviews collected by interviewers ranged from 100 to 300 interviews, 

except in Haiti (HT) and Nigeria (NG), where the median exceeded 300 interviews per interviewer, and in 

South Africa (ZA) where the median was 92. With the dispersion of the number of interviews per 

interviewer, the interquartile range (IQR)—the difference between the third quartile and the first quartile—

indicated that the data are very dispersed only in few countries, such as Myanmar (MM), Nigeria (NG), 

Pakistan (PK), Sierra Leone (SL) and Zimbabwe (ZW), where the IQR values were 130, 157, 174, 268, and 

198, respectively. 

Across most countries, a median of 15 to 30 clusters per interviewer were visited, except in Bangladesh 

(BD), Nigeria (NG), and Uganda (UG), where the medians were 35, 36 and 32, respectively, and in 

Philippines (PH), where the median was 12 (see Figure 3). With the dispersion of the number of clusters 

per interviewer, the IQR indicates that data are more dispersed in Armenia (AM), Bangladesh (BD), 

Myanmar (MM), Pakistan (PK), and Zimbabwe (ZW), where the IQRs were 12, 13, 11, 15, and 20, 

respectively, compared to other countries where the IQR was 8 or less. 

With the cluster-level workload, or the average number of interviews per cluster completed by any given 

interviewer, the median number of interviews per cluster ranged from 7 and 11 interviews in most surveys, 

except in Gambia (GM) and Sierra Leone (SL), where the medians were 13 and 12, respectively, and in 

Armenia (AM), Bangladesh (BD), and South Africa (ZA), where the medians were 5, 6, and 4, respectively 

(see Figure 4). For the dispersion of the workloads, the IQR indicates that workloads were relatively more 

dispersed in Sierra Leone (SL) and Zimbabwe (ZW), where the IQR were 10 and 6, respectively, compared 

to other countries where the IQR was 4 or less. 
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Table 1 DHS surveys in this study 

Country/year Clusters Interviews Interviewers 

Armenia 2015–16 313 6,116 57 

Bangladesh 2017–18 672 20,127 109 

Benin 2017–18 555 15,928 73 

Burundi 2016–17 554 17,269 77 

Cameroon 2018 429 14,677 68 

Gambia 2019–20 280 11,865 52 

Guinea 2018 401 10,874 61 

Haiti 2016–17 450 15,513 55 

Liberia 2019–20 325 8,065 55 

Malawi 2015–16 850 24,562 148 

Mali 2018 345 10,519 71 

Myanmar 2015–16 441 12,885 84 

Nepal 2016 383 12,862 57 

Nigeria 2018 1,389 41,821 118 

Pakistan 2017–18 561 15,068 92 

Philippines 2017 1,248 25,074 269 

Rwanda 2019–20 500 14,634 59 

Sierra Leone 2019 576 15,574 68 

South Africa 2016 729 8,514 91 

Tajikistan 2017 366 10,718 64 

Timor-Leste 2016 455 12,607 80 

Uganda 2016 696 18,506 91 

Zambia 2018 545 13,683 70 

Zimbabwe 2015 400 9,955 69 

 

Figure 1 Assignment of teams to sample clusters in DHS surveys 
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Figure 2 Number of interviews per interviewer, by survey 

 

Note: See page xv for a list of country codes used in this report. 

 

Figure 3 Number of clusters worked per interviewer, by survey 

 

Note: See page xv for a list of country codes used in this report. 
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Figure 4 Interviewer workload per cluster, by survey 

 

Note: See page xv for a list of country codes used in this report. 

2.2 Methods 

2.2.1 Questions, variables, and outcomes 

This study considered a subset of questions from the DHS VII Woman’s Questionnaire. To facilitate a more 

comprehensive assessment, the selected questions included a broad range of topics for a total of 116 

questions across nine of the eleven sections of the DHS VII Woman’s Questionnaire (Table 3). The selected 

questions map to about 102 dichotomous outcomes per country, which form the basis of this research. These 

dichotomous outcomes are based on dichotomous, nominal, or ordinal variables from the DHS woman’s 

datasets (IR). One dichotomous variable makes one outcome variable, while a nominal or ordinal variable 

makes multiple dichotomous outcomes. For example, “Do you read a newspaper or magazine at least once 

a week, less than once a week, or not at all?” is coded in v157 that is an ordinal variable with 3 response 

categories (0: not at all; 1: less than once; 2: at least once). This variable creates 3 dichotomous outcomes 

as follows: 1) v157_0: does not read newspapers or magazines at all (Yes/No); 2) v157_2: reads newspapers 

or magazines less than once a week (Yes/No); 1) v157_3: reads newspapers or magazines at least once a 

week (Yes/No). Up to 50 outcomes are based on 50 dichotomous variables, and the remaining 66 nominal 

or ordinal variables create the remaining dichotomous outcomes in each country. To avoid outcomes with 

rare prevalence, only response categories with a prevalence of 5% or greater were made into separate 

outcomes. Response categories with prevalence less than 5% were combined with other response 

categories. Dichotomous variables with prevalence less than 5%, or greater than 95%, were not considered 

as outcomes in this analysis. 

The same approach was used in other studies such as Mangione, Fowler, and Louis (1992) and Dahlhamer 

et al. (2020). The standardized variable names and definitions in the IR data files facilitated comparisons 

across DHS surveys. Table 2 presents the number of outcomes by survey country. Table 3 shows the number 

of questions by questionnaire section included in this analysis.  
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We did not include any questions from Sections 5 and 6, which cover child immunization, child health, and 

child nutrition. In these sections, detailed data about vaccinations and nutrition are collected about children 

under age 5. This involves collecting data that are recorded on vaccination cards or based on the mother’s 

memory. We believe that these sections are worthy of a separate study to examine the interviewer effects 

on the questions. We also considered the core Woman’s Questionnaire only; optional modules such as 

domestic violence were not considered. Table A.1 in the appendix provides the full list of questions and 

potential outcomes (outcomes before combining the rare outcomes) included in this analysis. 

Table 2 Outcomes by DHS surveys in this study 

Country/year Outcomes 

Armenia 2015–16 100 

Bangladesh 2017–18 57 

Benin 2017–18 109 

Burundi 2016–17 105 

Cameroon 2018 108 

Gambia 2019–20 106 

Guinea 2018 105 

Haiti 2016–17 107 

Liberia 2019–20 106 

Malawi 2015–16 110 

Mali 2018 106 

Myanmar 2015–16 90 

Nepal 2016 103 

Nigeria 2018 102 

Pakistan 2017–18 99 

Philippines 2017 101 

Rwanda 2019–20 105 

Sierra Leone 2019 106 

South Africa 2016 89 

Tajikistan 2017 104 

Timor-Leste 2016 96 

Uganda 2016 108 

Zambia 2018 106 

Zimbabwe 2015 109 

 

Table 3 Distribution of selected questions by questionnaire section 

Questionnaire section Questions 

Section 1: Respondent’s Background 8 

Section 2: Reproduction 11 

Section 3: Contraception 18 

Section 4: Pregnancy and Postnatal Care 14 

Section 7: Marriage and Sexual Activity 4 

Section 8: Fertility Preferences 9 

Section 9: Husband’s Background and Woman’s Work 17 

Section 10: HIV/AIDS 28 

Section 11: Other Health Issues 7 

Total 116 
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2.2.2 Question characteristics 

The specific questions included in the analysis were selected purposively based on question characteristics 

that were associated with interviewer effects from past research.1 There were five question characteristics 

considered for this analysis: 

1) Length of the question (long versus short questions): Longer questions may lead to larger 

interviewer effects compared to shorter questions (Dahlhamer et al. 2020; Mangione, Fowler, and 

Louis 1992; Pickery and Loosveldt 2001). The hypothesis is that longer questions may result in 

more opportunities for the interviewer to improvise and deviate from the standard interviewing 

protocol when asking the question. In addition, respondents may experience greater comprehension 

problems with longer questions because more information must be processed in order to respond 

to the question. This may elicit more requests for clarification or repeating the question, which 

result in additional opportunities for improvisation and deviation from the standard interviewing 

protocol by the interviewer. 

2) Type of question (factual versus non-factual, or attitudinal/subjective): Questions that are 

subjective, such as attitudinal or opinion-related questions, may be more prone to interviewer 

effects compared to objective questions such as factual and demographic questions (West and Blom 

2017). In responding to subjective questions, respondents might be influenced by interviewer 

characteristics and/or the environment to respond in a certain way compared to factual questions. 

3) Question sensitivity: Sensitive questions may lead to larger interviewer effects compared to non-

sensitive questions (Mangione, Fowler, and Louis 1992; Schnell and Kreuter 2005). When 

responding to sensitive questions, respondents may be more prone to interviewer effects than when 

responding to non-sensitive or factual questions. 

4) Social Desirability: This domain considers questions that may elicit social desirability bias in 

respondents. Social desirability bias is the tendency of respondents to answer questions in a manner 

that may be viewed favorably by the interviewer. This may lead to an under-reporting of socially 

undesirable attitudes and/or behaviors and over-reporting of socially desirable attitudes and/or 

behaviors (Davis et al. 2009). For questions that are more likely for respondents to feel the need to 

give a socially desirable response, interviewer effects may be greater, as compared to questions that 

are less likely for respondents to feel the need to respond in a socially desirable way. 

5) Difficulty/Complexity: Difficult questions or questions on complex topics are questions that 

require respondents a) to answer on complicated topics that they may have given little attention or 

thought or b) to recall events and/or behaviors that may be difficult to remember. Those questions 

may be more prone to interviewer effects (Dahlhamer et al. 2020; Mangione, Fowler, and Louis 

1992; Pickery and Loosveldt 2001). We hypothesize that these questions may generate a greater 

number of inadequate responses and/or more requests for clarification by the respondent, which 

 
1 This study does not attempt to provide an exhaustive or representative assessment of interviewer effects for the DHS 

VII Woman’s Questionnaire, but highlights the types of question characteristics that could potentially be associated 

with greater interviewer effects in this questionnaire. 
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may in turn provide more opportunities for the interviewers to improvise and deviate from the 

interviewing protocol, which would potentially lead to larger interviewer effects. 

2.2.3 Question classification by characteristics 

To classify questions according to the “length of question,” we used the number of characters in the question 

as a proxy for length, not including spaces and punctuations.2 The number of characters in each question 

was computed. Using the distribution of the count of characters across all questions, we then determined 

four discrete categories using quartiles as cut points. Questions that fell in the third and fourth quartile were 

considered long questions (with 83 or more characters in length).3 

The classification of questions as factual or non-factual considered the type of information collected by the 

question. If the information was of a subjective nature, such as attitudinal or opinion-related responses, the 

question was non-factual. Other questions that collect information of an objective or non-subjective nature, 

such as demographics, were considered factual. 

To identify questions according to sensitivity, social desirability, and difficulty/complexity, we followed an 

approach similar to that described by Dahlhamer et al. (2019, 2020). Six DHS survey managers (three of 

whom with more than 10 years of experience with DHS surveys) rated each study question based on a series 

of rating items for each characteristic. 

For the sensitivity dimension, the six DHS managers were asked to respond to the following three rating 

items using a 5-point scale (1 = completely disagree to 5 = completely agree): 

▪ This question is very personal. 

▪ I would be uncomfortable asking this question to a respondent. 

▪ I would be uncomfortable responding to this question with an interviewer present. 

After examining the reliability of the answers to each item (Table 4), the ratings for each question were then 

summed across the three items and the six raters to produce an overall index of sensitivity per question. 

Using the distribution of the index across all questions, four discrete categories with the quartiles as cut 

points were determined. Questions that fell in quartiles three and four had the highest sensitivity scores—

—index scores ranging from 35 to 77—and were considered sensitive questions. 

A similar approach was used to determine questions that may be more prone to social desirability bias. The 

six raters were asked to rate each question with a 3-point scale (1 = Not at all likely, 2 = Somewhat likely, 

3 = Very likely) using the following rating item: 

▪ How likely is this question to elicit a more favorable response from the respondent to the 

interviewer? 

 
2 We acknowledge some limitations with this approach. Other measures such as the number of words could also be 

used. We also acknowledge that words may not have equal value in a question, where some words may be more 

important or carry more weight than others. In addition, the character count is based on the English questions and will 

vary with other languages. 
3 The count of characters includes all words in the question, as well as any additional text, such as probes. 
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The ratings for each question where then summed across the raters to produce an overall index of social 

desirability per question. Using the distribution of the index across all questions, four discrete categories 

using the quartiles as cut points were determined. Questions that fell in quartiles three and four had the 

highest social desirability scores with index scores that ranged from 9 to 17 and were considered questions 

that are more prone to social desirability bias. 

Finally, to determine difficult/complex questions, the raters rated each question based on the following 

rating items using a 5-point scale (1 = completely disagree to 5 = completely agree): 

▪ This question requires respondents to recall behaviors or events that may be difficult to remember. 

▪ This question may be complicated for a respondent to understand. 

▪ This question covers a complex topic for which the respondent may usually give little or no thought. 

After examining the reliability of the answers to each item (See Table 4), we dropped the second item 

because the answers were unreliable. Therefore, the ratings for each question were then summed across the 

two remaining items and the six raters to produce an overall difficulty index. Using the distribution of the 

index across all questions, four discrete categories using the quartiles as cut points were determined. 

Questions that fell in quartiles three and four had the highest scores (index scores from 35 to 68) and were 

considered difficult or complex questions. 

To assess the reliability of the answers to the rating items, before creating the indexes of all characteristics, 

we examined the inter-rater reliability across different rating items for each characteristic. For a measure of 

inter-rater reliability, we calculated the intraclass correlation coefficient (ICC) (Koo and Li 2016), using the 

icc function of the irr R package. 

Item indexes were calculated based on items with an ICC of 70% or more. Table 4 presents the ICC by items 

and flags items used in the index calculations. 

Table 4 Inter-rater reliability ICC by items 

Characteristics Item ICC % 
Item used for index 

calculation 

Sensitivity This question is very personal. 84 √ 

I would be uncomfortable asking this question 
to a respondent. 

72 √ 

I would be uncomfortable answering this 

question to an interviewer. 

75 √ 

Social desirability How likely is this question to elicit a more 
favorable response from the respondent to 
the interviewer?  

81 √ 

Difficulty/complexity This question requires respondents to recall 

behaviors or events that may be difficult to 

remember. 

84 √ 

This question may be complicated for 

respondent to understand. 

40 X 

This question covers a complex topic which 

the respondent may usually give little or no 

thought to. 

73 √ 
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Table 5 provides the frequency and percentage distributions of each question by the characteristics 

described above. 

Table 5 Distribution of questions according to characteristics 

Characteristics Questions % 

Length Not long 57 49.1 

Long 59 50.9 

Type Factual 78 67.2 

Non-factual 38 32.8 

Sensitivity Yes 63 54.3 

No 53 45.7 

Social Desirability Yes 79 68.1 

No 37 31.9 

Difficulty/Complexity Yes 58 50.0 

No 58 50.0 

 

Table A.1 in the appendix presents the questions and variables used in the analysis by question 

characteristics. 

2.2.4 Estimating intra-interviewer correlation 

Due to the cross-classified structure illustrated in Figure 1, outcomes measured from respondents (level 1) 

are uniquely nested within cross-classifications of interviewers (level 2) and clusters (level 2). For each of 

the outcomes, we fit five mixed-effects logistic regression models to model 𝜋𝑖(𝑗,𝑘) = 𝑃𝑟(𝑦𝑖(𝑗,𝑘) = 1) for 

outcome y measured by interviewer j from respondent i in cluster k. In the five models, we added the random 

effects of interviewers as follows: 

1) An unconditional model that included only a random effect due to interviewers uoj where 

𝑢𝑜𝑗~𝑁 (0, 𝜎𝑢𝑗
2 ): 

𝑙𝑛(𝜋𝑖(𝑗,𝑘)) = 𝛽𝑜 + 𝑢𝑜𝑗 

 

2) A model that included random effects due to interviewers uoj and random effects due to clusters 

uok where 𝑢𝑜𝑘~𝑁(0, 𝜎𝑢𝑘
2 ): 

𝑙𝑛(𝜋𝑖(𝑗,𝑘)) = 𝛽𝑜 + 𝑢𝑜𝑗 + 𝑢𝑜𝑘 

3) In addition to the random effects in step 2, this model included fixed effects of a set of A 

respondent characteristics 𝑋𝑎𝑖𝑗𝑘
𝐼  measured for each respondent i by interviewer j in cluster k: 

𝑙𝑛(𝜋𝑖(𝑗,𝑘)) = 𝛽𝑜 +∑𝛽𝑎𝑋𝑎𝑖𝑗𝑘
𝐼

𝐴

𝑎=1

+ 𝑢𝑜𝑗 + 𝑢𝑜𝑘 

4) In addition to the random and fixed effects in Step 3, this model included fixed effects of a set of 

B cluster characteristics 𝑋𝑏𝑘
𝐾  measured for each cluster k: 
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𝑙𝑛(𝜋𝑖(𝑗,𝑘)) = 𝛽𝑜 +∑𝛽𝑎𝑋𝑎𝑖𝑗𝑘
𝐼

𝐴

𝑎=1

+∑𝛽𝑏𝑋𝑏𝑘
𝐾

𝐵

𝑏=1

+ 𝑢𝑜𝑗 + 𝑢𝑜𝑘 

5) Finally, this model added fixed effects of a set of C interviewer characteristics 𝑋𝑐𝑗
𝐽

 measured for 

each interviewer j: 

𝑙𝑛(𝜋𝑖(𝑗,𝑘)) = 𝛽𝑜 +∑𝛽𝑎𝑋𝑎𝑖𝑗𝑘
𝐼

𝐴

𝑎=1

+∑𝛽𝑏𝑋𝑏𝑘
𝐾

𝐵

𝑏=1

+∑𝛽𝑐𝑋𝑐𝑗
𝐽

𝐶

𝑐=1

+ 𝑢𝑜𝑗 + 𝑢𝑜𝑘 

In our results section, we present results from the final model, and the intra-interviewer correlation (IIC), 

which expresses the ratio of the between-interviewer variance in an outcome variable to the total variance 

in the same variable. Since all outcome variables are dichotomous, the following formula approximated the 

value of the IIC: 

𝐼𝐼𝐶 =
𝜎𝑢𝑗
2

𝜎𝑢𝑘
2 + 𝜎𝑢𝑗

2 + 3.29
 

In this equation, the respondent variance (level 1) is set at 3.29, which is the variance of the underlying 

standard logistic distribution (Snijders and Bosker 1999). All models were estimated with the glmer 

function of the lme4 R package. 

2.2.5 Covariates included in multilevel models 

Respondent characteristics included age (15–19, 20–24, 25–29, 30–34, 35–39, 40–44, 45–49), marital 

status (never in union, married, living with partner, widowed, divorced, or separated), education (no 

education, primary, secondary, higher), and if a translation was used during the interview (Yes or No). 

Interviewer characteristics included age (15–19, 20–24, 25–29, 30–34, 35–39, 40–44, 45–49, 50–54, 55–

59, 60–64, 65+), marital status (never in union, married, living with partner, widowed, divorced, or 

separated), education (secondary, higher), experience with previous DHS surveys (Yes or No), and 

experience with other surveys (Yes or No). 

Cluster characteristics included region (geographic regions vary by country) and residence type (urban, 

rural). 

We did not include gender of interviewers and respondents as covariates since all respondents and 

interviewers are females. We also did not include the survey weights as a covariate in the final model, 

because it did not lead to any significant changes in the model results when it was added to an earlier version 

of the model. 

2.2.6 Data analysis of intra-interviewer correlation estimates 

The IIC estimates were compared across different characteristics (long versus not long, factual vs. not 

factual, sensitive versus non-sensitive, socially desirable versus not socially desirable, and difficult versus 

not difficult), and were analyzed on the question level. For any question coded as a nominal or ordinal 
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variable where multiple outcomes were generated, the question was assigned an IIC value that is the average 

of IICs for the outcomes of that question. This approach was used so that the results would not be dominated 

by results of questions with multiple outcomes. 

We computed the median and IQR of IICs in most comparisons. We made comparisons across question 

characteristics based on all data from all surveys and across different surveys. In presenting these 

comparisons, we used boxplots and annotated values of medians and IQR in most graphs. To test for 

significant differences in median IICs by characteristics, we used the following non-parametric tests: the 

Mann–Whitney–Wilcoxon two-sample test for characteristics with two categories, and the Kruskal–Wallis 

test for measures with three or more categories (Dahlhamer et al. 2020). For each comparison, we indicated 

different significance levels for p values. To test for significant differences in IICs after controlling for all 

question characteristics, we used Beta regression to model IICs with the five characteristics as covariates.4 

We fit a separate model for each survey, and then compared results across surveys. 

 
4 Beta regression was selected because it is suitable for modeling dependent variables that are percentages—IIC in 

this case. 
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3 RESULTS 

3.1 Intra-interviewer Correlations by Survey 

Figure 5 presents boxplots of IICs across countries. Medians and IQRs for the IICs are annotated above the 

boxplots. The median IIC ranged from 0.04 in Zimbabwe (ZW) to 0.34 in Guinea (GN). The median IICs 

were less than 0.25 in all countries, except in Guinea (GN), Mali (ML), Nigeria (NG), Sierra Leone (SL), 

Tajikistan (TJ), and Timor-Leste (TL), where median IICs were 0.34, 0.28, 0.31, 0.32, 0.29, and 0.29, 

respectively. For almost all countries, the IQR of IICs ranged between 0.10 and 0.20, except for Myanmar 

(MM) and Zimbabwe (ZW), where the IQRs were 0.09 and 0.07, respectively. These results indicate that 

interviewer effects tend to vary significantly across countries. 

Figure 5 IIC by country 

 

Note: See page xv for a list of country codes used in this report. 

3.2 Intra-interviewer Correlations by Question Characteristics 

Figure 6 presents boxplots of IICs according to five question characteristics. Three of the characteristics 

were significantly associated with interviewer effects: length of questions, question type (factual versus 

non-factual), and question complexity. The median IIC of long questions (0.2) is significantly higher than 

the median IIC of shorter questions (0.15) (Mann–Whitney–Wilcoxon test, p value ≤ .001). The median IIC 

of non-factual questions (0.23) is significantly higher than the median IIC of factual questions (0.14) 

(Mann–Whitney–Wilcoxon test, p value ≤ .001). The median IIC of complex/difficult questions (0.19) is 

significantly higher than the median IIC of less complex/difficult questions (0.16) (Mann–Whitney–

Wilcoxon test, p value ≤ .001). 
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Figure 6 IIC by question characteristics 

 
*** Significant at p ≤ .001; ** significant at .001 < p ≤ .05; * significant at .05 < p ≤ .1; and not significant at p > .1 for the Mann–
Whitney–Wilcoxon test 

Figure 7 presents the boxplots of IICs across quartiles of the four question characteristics: length, sensitivity, 

social desirability, and complexity/difficulty. No quartiles are available for the question type (factual versus 

non-factual) because it was not assigned based on an index. For the characteristics of length and 

complexity/difficulty, the general trend shows an increase in median IICs for higher quartiles. The 

differences are quite apparent between median IICs of the first and last quartiles (length: quartile 1 median 

IIC = .11; quartile 2 median IIC = .19; quartile 3 median IIC = .16; quartile 4 median IIC = .23; complexity: 

quartile 1 median IIC = .14; quartile 2 median IIC = .17; quartile 3 median IIC = .17; quartile 4 median IIC 

= .20). In general, there are significant differences between the length and complexity quartiles (Kruskal–

Wallis test, p value ≤ .001). 

For the quartiles of sensitivity and social desirability, there are significant differences between the quartile 

IICs (Kruskal–Wallis test, p value ≤ .001), but there were no apparent patterns for the characteristics of 

length and complexity/difficulty. For sensitivity, there is an increase in median IICs across the first three 

quartiles, followed by a decrease for the fourth quartile (quartile 1 median IIC = .18; quartile 2 median IIC 

= .18; quartile 3 median IIC = .22; quartile 4 median IIC = .13). For social desirability, there is a decrease 

in median IICs across the first three quartiles, followed by an increase for the fourth quartile (quartile 1 

median IIC = .21; quartile 2 median IIC = .17; quartile 3 median IIC = .14; quartile 4 median IIC = .21). 
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Figure 7 IIC by quartiles of question characteristics 

 
*** Significant at p ≤ .001; ** significant at .001 < p ≤ .05; * significant at .05 < p ≤ .1; and not significant at p > .1 for the Mann–
Whitney–Wilcoxon test 

3.3 Intra-interviewer Correlations by Question Characteristics across 
Surveys 

3.3.1 Uncontrolled comparisons 

Figure 8 presents boxplots of IICs for question length across surveys. In general, across all surveys, the 

median IICs of long questions are higher than median IICs of shorter questions. These differences were 

found to be significant, in 14 of the 24 surveys at a significance level that is 10% or less (Mann–Whitney–
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Wilcoxon test: p value ≤ .001 in 2 countries; .001 < p value ≤ .05 in 6 countries; .05 < p value ≤ .1 in 6 

countries; p value > .1 in 10 countries). 

Figure 8 IICs according to question length across surveys 

 
*** Significant at p ≤ .001; ** significant at .001 < p ≤ .05; * significant at .05 < p ≤ .1; and not significant 

at p > .1 for the Mann–Whitney–Wilcoxon test 
Note: See page xv for a list of country codes used in this report. 

Figure 9 presents boxplots of IICs according to question type (factual versus not factual) across surveys. 

Across all surveys, the median IICs of non-factual questions are significantly higher than the median IICs 

of factual questions at a significance level of 10% or less. For most surveys, the difference is statistically 

significant (Mann–Whitney–Wilcoxon test: p value ≤ .001 in 20 countries; .001 < p value ≤ .05 in 2 

countries; .05 < p value ≤ .1 in 2 countries). 
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Figure 9 IICs according to question type across surveys 

 
*** Significant at p ≤ .001; ** significant at .001 < p ≤ .05; * significant at .05 < p ≤ .1; and not significant at p > .1 for the Mann–Whitney–
Wilcoxon test 
Note: See page xv for a list of country codes used in this report. 

See page xv for a list of country codes used in this report.Figures 10 and 11 present boxplots of IICs 

according to question sensitivity and social desirability across surveys. We do not see a specific pattern for 

the median IICs by sensitivity or social desirability across surveys. 

Figure 10 IICs according to question sensitivity across surveys 

 
*** Significant at p ≤ .001; ** significant at .001 < p ≤ .05; * significant at .05 < p ≤ .1; and not significant at p > .1 for the Mann–Whitney–
Wilcoxon test 
Note: See page xv for a list of country codes used in this report. 
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Figure 11 IICs according to social desirability across surveys 

 
*** Significant at p ≤ .001; ** significant at .001 < p ≤ .05; * significant at .05 < p ≤ .1; and not significant at p > .1 for the Mann–Whitney–
Wilcoxon test 
Note: See page xv for a list of country codes used in this report. 

See page xv for a list of country codes used in this report. Figure 12 presents boxplots of IICs for question 

complexity/difficulty across surveys. In general, across most surveys, the median IICs of complex/difficult 

questions are higher than the median IICs of less complex/difficult questions. However, these differences 

were significant for only a few of the surveys (Mann–Whitney–Wilcoxon test: p value ≤ .001 in 3 countries; 

.001 < p value ≤ .05 in 3 countries; .05 < p value ≤ .1 in 2 countries, p value > .1 in 16 countries). 

Figure 12 IICs according to question type across surveys 

 
*** Significant at p ≤ .001; ** significant at .001 < p ≤ .05; * significant at .05 < p ≤ .1; and not significant at p > .1 for the Mann–Whitney–
Wilcoxon test 
Note: See page xv for a list of country codes used in this report. 
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3.3.2 Controlled comparisons 

We used beta regression models to model IICs with question characteristics as model covariates. As 

indicated in Table 6, after controlling for other characteristics, in most countries the IICs of long questions 

and subjective (non-factual) questions remain significantly higher than IICs of shorter and factual questions, 

respectively. For length, in 17 countries the IICs of long questions were significantly higher than the IICs 

of shorter questions. For the question type, in 22 countries the IICs of non-factual questions were 

significantly higher than the IICs of factual questions. Similarly, after controlling for other characteristics, 

the IICs of complex or difficult questions were higher than the IICs of less complex questions in 20 

countries, but only 6 were significant. Similar to the uncontrolled version, comparisons according to 

sensitivity or social desirability did not show any specific patterns or trends. 

Table 6 Beta regression models of IICs: Estimated parameters and p values 

Question 
characteristics Long Subjective Sensitive Socially desirable Complex 

Survey β p value β p value β p value β p value β p value 

Armenia 2015–16 0.504 0.006 * 0.468 0.026 * 0.100 0.668 0.182 0.432 0.215 0.304 

Bangladesh 2017–18 0.316 0.189 1.225 0.000 * 0.125 0.654 -0.364 0.205 -0.167 0.471 

Benin 2017–18 0.349 0.011 * 0.591 0.000 * -0.027 0.878 0.014 0.939 0.223 0.139 

Burundi 2016–17 0.177 0.275 1.095 0.000 * -0.371 0.077 -0.150 0.470 -0.557 0.003 * 

Cameroon 2018 0.348 0.004 * 0.696 0.000 * 0.136 0.393 -0.280 0.081 0.240 0.071 

Gambia 2019–20 0.228 0.154 0.704 0.000 * -0.222 0.295 -0.090 0.672 0.374 0.037 * 

Guinea 2018 0.212 0.084 0.601 0.000 * -0.031 0.845 -0.044 0.785 0.109 0.421 

Haiti 2016–17 0.505 0.002 * 0.807 0.000 * 0.200 0.347 -0.322 0.132 0.102 0.586 

Liberia 2019–20 0.260 0.042 * 0.488 0.001 * -0.073 0.660 0.056 0.737 0.067 0.637 

Malawi 2015–16 0.399 0.005 * 0.305 0.062 -0.614 0.001 * 0.538 0.004 * 0.398 0.011 * 

Mali 2018 0.244 0.060 0.464 0.002 * 0.012 0.943 -0.035 0.838 0.246 0.087 

Myanmar 2015–16 0.240 0.110 0.291 0.080 0.199 0.305 0.108 0.577 0.267 0.100 

Nepal 2016 0.387 0.019 * 0.708 0.000 * -0.604 0.007 * 0.315 0.149 0.090 0.624 

Nigeria 2018 0.360 0.004 * 0.778 0.000 * -0.147 0.376 0.032 0.845 0.118 0.396 

Pakistan 2017–18 0.497 0.000 * 0.378 0.010 * 0.096 0.541 -0.120 0.451 0.030 0.833 

Philippines 2017 0.300 0.025 * 0.508 0.002 * 0.066 0.702 -0.231 0.194 0.168 0.277 

Rwanda 2019–20 0.583 0.001 * 1.011 0.000 * -0.546 0.014 * -0.209 0.345 -0.206 0.271 

Sierra Leone 2019 0.389 0.004 * 0.444 0.004 * -0.096 0.587 -0.145 0.416 0.481 0.001 * 

South Africa 2016 0.162 0.385 1.027 0.000 * -0.229 0.334 -0.405 0.084 -0.091 0.639 

Tajikistan 2017 0.308 0.028 * 0.710 0.000 * -0.263 0.149 -0.057 0.753 0.334 0.033 * 

Timor-Leste 2016 0.290 0.029 * 0.477 0.001 * 0.066 0.692 -0.031 0.855 0.468 0.001 * 

Uganda 2016 0.283 0.037 * 0.622 0.000 * -0.179 0.321 -0.013 0.942 0.132 0.374 

Zambia 2018 0.404 0.005 * 0.583 0.001 * -0.123 0.529 0.060 0.758 0.165 0.311 

Zimbabwe 2015 0.482 0.002 * 0.376 0.036 * -0.446 0.031 * -0.162 0.433 0.338 0.049 * 

β > 0/p ≤ 0.05 24 17 24 22 9 4 8 1 20 7 

* Significant at p ≤ .05 
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4 DISCUSSION 

Although the DHS surveys have undergone many developments in data collection tools that have improved 

data quality, such as the growing use of computer-assisted personal interviewing (CAPI) systems, the 

interaction between interviewer and respondent remains crucial to understanding the quality of data 

collection. The interviewer’s handling of the questions might vary according to question characteristics, 

and might lead to added variance in the data. In this report, we focused on the interviewer effect as defined 

by Kish (1962) as the increase in variance of sample statistics due to the interviewers. We used the Kish 

IIC, the interviewer intraclass correlation coefficient, as a measure of the interviewer effect. 

We used multilevel models to estimate IICs on more than 100 DHS questions from 24 surveys. The 

questions covered a broad range of topics from the DHS Woman’s Questionnaire. We modeled interviewer 

effects after controlling for respondent, interviewer, and sampling cluster characteristics. We examined the 

interviewer effects across countries and across different question characteristics, such as length, sensitivity, 

social desirability, complexity and/or difficulty, and question type (whether the information collected by 

the question was factual on non-factual). For defining some of the question characteristics such as 

sensitivity, social desirability, and complexity and/or difficulty, we used external raters. 

Some question characteristics were shown to be associated with interviewer effects. Long questions, non-

factual questions, and questions on complex or difficult topics were associated with larger interviewer 

effects compared to shorter questions, factual questions, and questions on less complex or difficult topics. 

These differences were consistent across most surveys, and with recent findings from the National Health 

Interview Survey (NHIS) (Dahlhamer et al. 2020). Moreover, the variable interviewer effects across 

countries are consistent with findings from the European Social Survey (ESS) (Beullens and Loosveldt 

2016). In addition to the bivariate analysis, we examined the differences after controlling for other question 

characteristics with Beta regression to model IIC with question characteristics as covariates. The differences 

we noticed earlier remained after controlling for other question characteristics. Two question characteristics 

did not show any association with interviewer effects—those related to question sensitivity and social 

desirability. 

There are some limitations of our study:  

▪ In modeling the interviewer effects, we controlled for the available characteristics of interviewers 

across surveys, and some basic background characteristics of respondents, as well as geographic 

regions and residence type of sampling clusters (the only accessible data on the sampling cluster 

level). We realize that the models we used might not have adequately adjusted for other respondent 

and area effects, which might lead to over or under-estimation of interviewer effects. 

▪ We did not include any questions from Sections 5 and 6, which measured child immunization, child 

health, and child nutrition. In these sections, detailed data about vaccinations and nutrition are 

collected about children under age 5. This involves collecting data recorded on vaccination cards 

or based on the mother’s memory. We believe that these sections are worthy of a separate study to 

examine interviewer effect on their questions. We also considered the core Woman’s Questionnaire 

only. Optional modules such as domestic violence were not considered in this study because we 
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believe a separate study is needed to study the interviewer effects on the domestic violence 

questions. 

▪ In defining the question characteristics, we used the English version of the DHS Woman’s 

Questionnaire. We realize that characteristics such as length and complexity of questions might 

vary across countries, or even within the same country, according to the questionnaire language 

used for administration. In most countries, more than one version is used and administered 

according to the common language of the area. Therefore, the study did not account for the impact 

of questionnaire language on the question characteristics and on the interviewer effects determined 

in this analysis.  

▪ In DHS surveys, interviewers are structured into teams that move together and are assigned to work 

in the same sampling clusters. We realize that this might contribute to the interviewer effects 

because team members might be quite similar in how they handle different questions. We believe 

a separate study is needed to study the structure of the interviewing teams and how that structure 

might contribute to interviewer effects. 

In the future, we plan to conduct similar analyses on additional questions from different DHS 

questionnaires, and to further explore interviewer effects by respondent and interviewer characteristics. We 

are interested in knowing if:  

▪ The results found here would be found for respondents from different backgrounds 

▪ These results would be found for all interviewers from different backgrounds and with different 

experience levels  

▪ These results hold within the same survey, especially when the interviewer was gaining more 

experience in asking the questions and building rapport with respondents 

▪ The interviewer’s workload plays any role in these results, especially with the recent findings from 

the European Social Survey (Wuyts and Loosveldt 2020) 

Results from these studies can be used to identify question and interviewer characteristics with the largest 

IICs, which contribute significantly to variance. Moreover, results from the current study can be used to 

identify surveys with high and low interviewer effects. Future research can be done to investigate the 

differences between these countries in terms of the interviewer trainings conducted before the fieldwork, 

the monitoring of interviewers during fieldwork, and the interviewer workloads. This can help in developing 

the protocols used in these areas, so that the survey data are less affected by the interviewer effects.  
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