
 
 

Give to AgEcon Search 

 
 

 

The World’s Largest Open Access Agricultural & Applied Economics Digital Library 
 

 
 

This document is discoverable and free to researchers across the 
globe due to the work of AgEcon Search. 

 
 
 

Help ensure our sustainability. 
 

 
 
 
 
 
 
 

AgEcon Search 
http://ageconsearch.umn.edu 

aesearch@umn.edu 
 
 
 

 
 
 
 
 
 
Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only. 
No other use, including posting to another Internet site, is permitted without permission from the copyright 
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C. 

https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu


Measuring dietary diversity with high frequency mobile phone interviews 

Thomas Assefa, UGA, thomas.assefa@uga.edu; Ellen McCullough, UGA, emccullough@uga.edu; 
Tamara McGavock, Grinnell College, mcgavock@grinnell.edu 

 

 

Selected Paper prepared for presentation at the 2022 Agricultural & Applied Economics Association 

Annual Meeting, Anaheim, CA; July 31-August  2 

 

 
 
 
 

 
 
 
Copyright 2022 by [Thomas Assefa, Ellen McCullough and Tamara McGavock].  All rights reserved.  
Readers may make verbatim copies of this document for non-commercial purposes by any means, 
provided that this copyright notice appears on all such copies.  

mailto:thomas.assefa@uga.edu
mailto:emccullough@uga.edu
mailto:mcgavock@grinnell.edu


Measuring dietary diversity with high frequency

mobile phone interviews

Thomas Assefa

UGA

Ellen McCullough

UGA

Tamara McGavock

Grinnell College

May 18, 2022

Abstract

We conducted an experiment to validate a novel method of collecting

dietary diversity through high-frequency phone call surveys in Ethiopia.

We found that Household Dietary Diversity Score (HDDS) measured based

on an in-person one-time survey is significantly higher compared to one

measured based on high-frequency phone call surveys. We also found

that the Women’s Dietary Diversity Score (WDDS) measured based on a

high-frequency phone call survey is significantly higher than one measured

based on an in-person one-time survey. Our results suggest that respon-

dents behave differently in terms of over-reporting and underreporting

food consumption when the recall period is longer and shorter.

1



1 Introduction

Dietary diversity scores are widely used to proxy for diet quality and food intake

in nutrition, agriculture and health research. Dietary diversity scores are easier

and less costly to collect than a standard 24-hour food consumption recall, which

also includes quantities consumed (Gibson and Ferguson, 2008), and they are

highly correlated with food consumption for infants and young children (Daniels

et al., 2009; Kennedy et al., 2007; Moursi et al., 2008; Steyn et al., 2006), adult

women (Arimond et al., 2010; Diop et al., 2020; Nguyen et al., 2018) and

households (Hoddinott and Yohannes, 2002; Mekonnen et al., 2020).

One key design feature in dietary diversity modules is the reference period

over which data are collected. Dietary diversity modules are usually based on

the respondent’s recall over a reference period spanning the previous 1-3 days,

though a 7 day period is also commonly used, and periods of up to 15 days

have been reported (FAO, 2013; Ruel, 2003). Dietary diversity data can be dif-

ficult to collect from respondents due to the large cognitive burden associated

with recalling which food items were consumed. Data quality are threatened by

recall errors such as reversion to ”usual” practices, telescoping, or under/over-

reporting of items consumed. While shorter recall periods generally decrease the

cognitive burden that respondents face in reporting data, they are not without

problems. First, respondents are more likely to erroneously include consump-

tion episodes occurring outside the recall period (i.e., telescoping) when the

recall period is short (Eisenhower et al., 2004). Moreover, shorter recall periods

can result in larger within-person error, if the aim is to estimate “usual” diets,

when some foods, such as animal sourced foods or fruits, are infrequently con-

sumed (Thorne-Lyman et al., 2014). Shorter recall periods can also be problem-

atic in contexts where food consumption is highly cyclical, e.g., due to market

days, weekly religious fasting periods (such as the Wednesday and Friday fast-
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ing among Orthodox Christian Ethiopians), or seasonal patterns that can affect

the timing of meals, types of foods being consumed, and the intra-household

allocation of foods.

Our study contributes to a growing body of research seeking to develop im-

proved survey tools and data collection methods to measure diet quality in the

field (Ameye et al., 2020; De Weerdt et al., 2016; Friedman et al., 2017; Gicevic

et al., 2020; Hanley-cook et al., 2020; Herforth et al., 2020) and mode of data

collection (Caeyers et al., 2012; Lamanna et al., 2019). We complement these

efforts by using mobile tools to bound recall periods and extend the total ref-

erence period over which dietary diversity indicators are constructed. We also

contribute to the broader body of research seeking to develop and validate new

mobile-based survey methods in order to greatly reduce the costs of collecting

micro data in LMIC settings, especially when multiple observations are required

over time from a respondent. Due to the decreasing operating costs, cell phone

ownership is rapidly increasing across Africa (Stork et al. 2017, GSMA 2018)

and mobile phone methods are becoming much more popular. We also con-

tribute to the evidence base addressing the role of mobile tools in improving

data quality by reducing respondents’ cognitive burden (Ashman et al., 2017;

Kong et al., 2017).

2 Methods and data

We conduct an experiment in rural Ethiopia to develop and validate a novel

survey method to resolve the tradeoffs between cognitive burden and recall.

Our new method seeks to extend respondents’ reference period without exacer-

bating cognitive burden associated with a longer recall period. Using the novel

method, we collect diet data through phone calls several times a day over a 7-

day window, with each call corresponding to a short, bounded recall period. By
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comparing women’s dietary diversity measures collected using this new method

to dietary diversity measures collected through traditional methods (in person

interview with recall over 24-hour and 7-day periods), we formally test whether

the new method affects recall bias (e.g. telescoping, cognitive burden) and

within-household measurement error. We disentangle the effects of call bound-

ing on the incidence of telescoping, following Abate et al. (2020), who found

that telescoping error was greatly reduced by visiting households at the start

of their 7-day recall period (thus aiding respondents in bounding the reference

period). We also measure the effect of extending the reference period on re-

ducing within-individual 24-hour dietary diversity measurement error given the

observed weekly and seasonal food intake patterns.

Our study population includes poor women in northern Ethiopia who are

participating in multi-faceted graduation-from-poverty programs. Our respon-

dent sample includes over 600 poor households from 60 randomly sampled liveli-

hoods groups. We randomly assign each household to one of two survey meth-

ods. The first method (“phone”) uses multiple phone interviews, each covering

a bounded period, to construct individual and household dietary diversity mea-

sures. Phone respondents report food intake twice per day for a 7-day period,

once in the morning, and once in the afternoon, with each recall period clearly

bounded between the previous call and current call. The second method (“in

person”) collects a 24-hour women’s dietary diversity measure (as well as a 7-day

household level dietary diversity measure) through one, traditional in person in-

terview. Respondents in the “in person” group are randomly assigned to one

of 7 days of the week for their face-to-face interview, which allows us to credi-

bly assess day-of-week survey effects on diet quality measures. Because phone

ownership is low in our study population, we issue each respondent, regardless

of data collection method, a free cell phone.
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We analyze the effect of survey method on two key outcome variables:

1. Women’s 24-hour dietary diversity score (yivv = WDDSiv)

2. Household level 7-day dietary diversity score (yiv = HDDSiv),

Differences in these dietary outcome variables are compared across the treatment

arms using the following specification:

yiv = βTiv +X ′
ivγ + ϵiv (1)

where Tiv is the individual’s treatment assignment (receiving high-frequency cell

phone survey takes the value of 1), X ′
iv is a vector of controls, ϵiv is a normally

distributed error term, iv stands for individual i in village or VESA v .

3 Results

We start with checking if randomization was successful in creating comparable

groups of households. Table 1 presents the means of key covariates disaggre-

gated by treatment status on columns 1 and 2. Column 3 shows the differences

between the means of the covariates of treated and control group households.

None of the differences were found to be statistically significant based on a

t-test. This suggests, that except for the difference in the treatment status,

treated and control groups of households are similar in terms of the covariates

listed. These covariates are used as controls in the regressions later.
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Table 1: Comparison of the treatment and control groups based on covariates

Figure 1 shows the kernel density distribution of Household Dietary Diversity

Score (HDDS) for treated and control households separately. The distributions

are similar with slightly smaller values from phone surveys. The three large

modes of the distribution of HDDS for treated households are 4, 5, and 6, while

it is 5,6, and 7 for control households. Figure 2 presents the kernel density

distribution of the Women’s Dietary Diversity Score (WDDS). The distributions

are similar with slightly higher values from the phone surveys. Figure 3 shows

similar distributions of WDDS for treated and control households when phone

survey WDDS is computed by taking average WDDS from all of the phone

survey days instead of just the first day.
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Figure 1: Distribution of HDDS by Treatment Status

Figure 2: Distribution of WDDS by Treatment Status
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Figure 3: Distribution of WDDS by Treatment Status
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We estimated equation 1 using OLS. But the outcome variables are counts

of the different food groups households or individuals consumed. The distri-

butions in Figures 1, 2, and 3 also show accumulated values at integer values,

suggesting OLS may not be appropriate and a Poisson regression might be more

appropriate. Therefore, we also estimate equation 1 using a Poisson regression

model.

Table 2 presents the results for HDDS. Columns 1, 2, and 3 show the esti-

mation results without any control, with just VESA fixed effects and with even

additional controls listed in Table 1, respectively. The coefficient of interest is

negative consistently across the different models. It becomes statistically sig-

nificant, at a 10 percent level of significance, when we control for VESA fixed

effects and additional covariates. This suggests that HDDS measured using

high-frequency phone surveys is significantly lower than HDDS measured using

in-person one-time surveys. This happens when respondents report consump-

tion of food groups by mistake when asked in person due to recall error while it

is less likely to do so on high-frequency phone surveys as recall error is dramati-

cally reduced. The reference period on in-person one-time surveys is seven days

and it is likely that respondents forgot what type of food they consumed and

may report food groups that were not consumed. This misdating of consump-

tion episodes, commonly known as telescoping, has been documented by others.

Our results are in line with what Abate et al., (2020) found that reported food

consumption is 16 percent higher in the unbounded single visit recall relative to

the two-visit bounded recall.
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Table 2: Treatment effects on HDDS

Table 3 presents the results for the estimation of equation 1 when we are

using WDDS as an outcome variable. We present estimation results based on

OLS and Poisson regressions. The results are consistent across the different

models. We found positive and significant coefficients suggesting that the num-

ber of food groups reported as consumed by the respondent woman are larger

on high-frequency phone surveys compared to one-time in-person surveys. This

happens when respondents forget to include a food group consumed during the

reference period due to a recall error. High-frequency phone surveys help respon-

dents to bound and shorten the reference period so that a relatively accurate

value of food consumption is reported. The results suggest that high-frequency

phone surveys helped to capture the consumption of food groups that would be

unreported through the in-person one-time survey.

The difference in treatment effect on HDDS and WDDS warrants an expla-

nation. We found a negative treatment effect on HDDS while the treatment

effect on WDDS is positive. One possible explanation is the difference in the

reference period used. HDDS uses seven days while WDDS uses a 24-hours ref-

erence period. With a longer reference period like the seven days, respondents

may tend to think most types of food have been consumed when they don’t

remember what was consumed while they tend to think the reverse when the

reference period is shorter. The logic behind such a tendency is - longer periods
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allow consumption of different types of foods while it is likely only a few types

of food are consumed within 24 hours. Respondents with recall errors may fol-

low the above logic in providing their responses which will result in a negative

coefficient for HDDS and a positive coefficient for WDDS.

Table 3: Treatment effects on WDDS: based on the first two calls (firs day)

In Table 3, phone survey WDDS is computed using the first two phone sur-

veys which collects information about food consumption in the first 24 hours

of the phone surveys. We conduct phone surveys for more than 24 hours, ex-

tending the reference period up to seven days. The choice of the first day (the

first two phone calls) is arbitrary. One can use any of the 24 hours from the

seven days. Alternatively, we can construct an average WDDS from all of these

24 hours within the seven days. Table 4 presents an estimation of equation 1

when phone survey WDDS is measured by taking the average WDDS from all

of these 24 hours within the seven days. The results confirm our findings in

Table 3 that high-frequency phone surveys allowed capturing food groups that

would be unreported through in-person one-time surveys.
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Table 4: Treatment effects on WDDS: based on average 24 hours WDDS from
all phone survey days

4 Conclusion

We conducted an experiment to validate a novel cell phone-based method of col-

lecting dietary diversity in low-income country settings. We intended to increase

the reference period of the data while decreasing the respondent’s cognitive bur-

den. We do so by using high-frequency phone survey interviews, twice a day for

seven days, that help respondents to bound and shorten the reference period.

Our results show that HDDS measured using one-time in-person surveys are

significantly higher than what would be found through high-frequency phone

surveys, suggesting possible telescoping effects by respondents. We also found

that WDDS measured using high-frequency phone surveys is significantly higher

than what would be found through one-time in-person surveys.

The differences in treatment effect on HDDS which uses seven days refer-

ence period and on WDDS which uses a 24 hours reference period suggest that

respondents cope with recall error differently for longer and shorter reference

periods. Faced with uncertainties, respondents may tend to assume most types

of foods must have been consumed in a longer reference period while they tend

to assume fewer types of foods must have been consumed in a shorter reference

period.
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