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ABSTRACT 

Household consumption and expenditure surveys (HCES) are multipurpose surveys that are routinely 
conducted to collect data on household food consumption and availability in more than 120 countries. 
HCES are increasingly being used to calculate proxy estimates of food consumption, nutrient intakes, and 
nutrition status, often at the individual level. Rarely, however, do they collect information on meal 
participation, despite growing evidence that it is an increasingly important and variable component of the 
quantity of food consumed or available in a household. This paper explores the significance of adjusting 
for meal participation in making inferences about apparent food consumption and nutrient intakes. It 
focuses on two distinct sets of additional information requirements for enhancing the reliability and 
precision of measures of food consumption: (1) individual household members’ and household guests’ 
meal-eating behaviors, and (2) the number and apparent nutritional significance of meals. While the most 
comprehensive and precise accounting of intakes of individual food consumption and nutrients requires 
both types of information, the magnitude of the changes required in HCES questionnaires to capture them 
is likely to be prohibitive. Consequently, for many HCES, a “second best” approach may be the most 
effective method, at least in the short term. The paper empirically explores some of the relatively few 
HCES that currently attempt to capture some of these information requirements. In addition, it assesses 
their value-added to prioritize the global agenda for strengthening HCES measurement of food 
consumption in support of more evidence-based nutrition policy making.   

Keywords: household surveys, household consumption and expenditure surveys (HCES), nutrition, 
meals, nutrition policy, dietary assessment, apparent consumption, nutrient intake, 
adult male equivalent (AME), equivalent nutrition unit (ENU) 
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1.  INTRODUCTION 

We have made notable progress in the battle against food insecurity and malnutrition over the past 
decade. However, there remains 800 million chronically undernourished people; 159 million children 
under 5 years of age who are stunted; two billion people suffering from micronutrient deficiencies; 1.9 
billion people who are overweight; and 600 million who are obese (WHO and U.N. 2016). The scourge of 
malnutrition persists, and it continues to constitute a major public health challenge throughout much of 
the world (Wang et al. 2012; Lim et al. 2012). Dietary assessment data are essential for understanding diet 
and nutrient intakes. For more than a decade, nutrition has been center stage on the international 
development agenda. It is paradoxical that against this backdrop, in an age of ever-increasing demand for 
evidence-based policies and accountable governments, such data remain sparse. 24-hour recall (24HR) 
and observed weighed food record (OWFR) surveys, regarded as the most precise and preferred sources 
of these data, have often been found to be too expensive and too technically and administratively 
challenging to undertake (Gibson 2005; Fiedler 2013; Fiedler et al. 2013). Consequently, most countries 
have been plagued by a gap in information about food consumption that has hampered efforts to improve 
nutrition. Household Consumption and Expenditure Surveys (HCES) have become increasingly 
accessible. Food and nutrition analysts have become more aware of them, and more than 120 countries 
have conducted an average of seven rounds of the surveys. HCES have increasingly become a reliable 
source of data for understanding patterns of food consumption, estimating nutrient intakes, and informing 
the design and policies of nutrition programs. 

HCES are a collection of multipurpose surveys that include: (1) Household Budget Surveys, (2) 
Living Standards Measurement Surveys, (3) Household Income and Expenditure Surveys, and (4) 
Integrated Household Surveys. HCES are designed, financed, and conducted by macroeconomists 
employed by central banks or ministries of finance to collect a variety of economic indicators (Fiedler et 
al. 2012a; Fiedler, Lividini, Bermudez, and Smitz 2012b). Traditionally, the data have generally not been 
shared with others. Sparked by the need to track the Millennium Development Goals, however, HCES 
have become an increasingly common source of data for designing public policies and addressing 
growing demands for accountability (Serrajuddin et al., 2015). Having been identified as a key 
monitoring tool for the Sustainable Development Goals (U.N. Secretary General 2015), HCES have come 
under scrutiny. Efforts have been made to strengthen their relevance and reliability, improve access to 
them, and increase their use in tracking population-based dietary quality and estimating nutrient intakes 
and nutrition status (Smith et al. 2014; Swindburn et al. 2013; World Bank 2016a; Fiedler and Lividini 
2016; International Dietary Data Expansion [INDDEX] Project 2016). The use of HCES in a growing 
number of food and nutrition-related applications can be expected to increase in the foreseeable future. 

To assess the adequacy of nutrient intake, it is essential to know both the quantity of food 
consumed by a household during a specific period as well as its food requirements. A time dimension is 
required to calculate a rate of consumption. This enables relating the quantity of food consumed—and its 
nutrient content—to the adequacy of the nutrient requirements of the people consuming them. To create a 
consumption rate using HCES data, it is generally assumed that all the food a household reports acquiring 
and/or consuming during the recall period is consumed during that period. Given a rate of consumption, 
the adequacy of the household’s food consumption can then be divided into two measures: how much 
food is being consumed, and who is consuming it.  

Historically, neither of these amounts was directly measured by most HCES. Owing to the 
heterogeneity of HCES, however, how well any given HCES captures food consumption varies 
substantially, as there are a several ways to measure or approximate these two essential pieces of 
information. How effectively any given HCES proxies the adequacy of nutrient intake, therefore, depends 
on the characteristics of the particular HCES in question. Specifically, the way it is used to estimate the 
amount of food consumed and the adequacy of the nutrients provided to its consumers. The rich diversity 
of HCES also means that there are a multitude of opportunities for exploring the different approaches that 
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have been implemented, and juxtaposing their results to gauge their relative strengths and shortcomings—
and, more generally, how well they work.  

The purpose of this paper is to identify elements of a global strategy for improving the collection 
of food consumption and meal participation data by HCES in support of nutrition policy making. In the 
next section, the paper discusses how HCES are used to estimate nutrient intakes and status, and identifies 
common shortcomings and methods for overcoming or ameliorating them. The focus is on two distinct 
sets of additional information requirements: (1) individual household members’ and household guests’ 
meal-eating behaviors, and (2) the number and nutritional significance of the meals eaten/missed. The 
following section examines what the collection of comprehensive and precise food consumption data 
would entail, and empirically explores the diversity of HCES’ current efforts to better capture these data. 
The final section proposes a prioritized global agenda for improving the measurement of food 
consumption by HCES. This agenda recognizes the heterogeneity of HCES and the diverse tradeoffs of 
the interview time and costs they involve, while acknowledging the likely need for a longer-term, 
incremental approach. 
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2.  USING HCES TO ESTIMATE NUTRIENT INTAKES AND NUTRITION STATUS 

From Consumption and Purchases to Availability and Apparent Consumption  
Most Household Consumption and Expenditure Surveys (HCES) were originally designed to collect data 
on food acquired for consumption, not on food consumed. That has been changing, however, as growing 
numbers of governments want to better understand consumption. Today, less than half of HCES collect 
data exclusively on food purchases, 35 percent collect data on both purchases and consumption, and 25 
percent collect data on food consumption only (Smith et al. 2014). Other things being equal, HCES 
captures data only on food consumption and provides more direct and accurate measures of the adequacy 
of food consumption and nutrient intakes. The consumption estimates derived from HCES that collect 
data on purchases—or on a mix of purchases and consumption—are subject to greater uncertainty and 
error because they generally need to make two assumptions to derive consumption estimates from the 
purchase data.  

More specifically, it is important to recognize that purchase data capture food “availability” rather 
than food consumption, and that not all of the food available to a household is likely to be consumed by 
the household’s members. Some food may spoil, be lost or wasted, given to animals, or served to non-
household members. In repurposing HCES purchase data to provide a proxy measure for consumption, 
the first most common assumption is that the household’s available food is consumed by its members. To 
emphasize this distinction, food-purchase data-based estimates of household food consumption are more 
accurately referred to as “apparent food consumption.”  

The second general assumption made in deriving apparent estimates of food consumption from 
data on food purchases is that all of the food acquired (purchased or consumed) during the recall period is 
consumed during that period. This assumption distorts the HCES-based consumption profiles of 
households that purchased food prior to the start of the recall period but consumed it during the recall 
period, as well as those who purchased food during the recall period that was not consumed until 
sometime after the interview. This assumption—that all food acquired during the recall period is 
consumed during this time—is required, because HCES generally do not collect information about 
household food stocks. We needed to collect data for a period during which food was consumed (that is, a 
rate of consumption) to develop a measure of the adequacy of the quantity of food consumed: The only 
period of time available for developing the rate of consumption is the recall period.1 The particular types 
of food consumption most likely to be subject to under- or overestimation due to this requirement are 
staples, especially those with a long shelf life.  

To estimate consumption from purchase data, which entails uncertainties, assessments of how 
well HCES measure nutrition status must distinguish between the 25 percent of HCES that collect only 
consumption data and the remainder, which collect only purchase data or a mix of consumption and 
purchase data. Other things being equal, those collecting both purchase and consumption data will 
provide a sounder foundation for estimating both types of data, while those collecting exclusively 
consumption data will provide a sounder foundation for estimating consumption only. The HCES that 
collect exclusively consumption data, however, can be improved. Rarely, for instance, do they collect 
information about whether any of the household’s food was shared with nonhousehold members, let alone 
data on the magnitude of this “leakage.” If available, this could be used to adjust the household’s 
estimated apparent consumption. 
  

                                                      
1 To our knowledge, only Mongolia (Troubat and Grünberger 2016) and Papua New Guinea (Gibson and Kim 2011) collect 

information about food stocks. 
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From Apparent Consumption to Usual Intakes and Adequacy Assessment 
For all HCES—those collecting only consumption data and those collecting purchase data or a 
combination of the two—the recall period is used to demarcate a time period during which the foods that 
are consumed or apparently consumed are defined as the household’s “usual consumption.” The nutrients 
in the food that is (apparently) consumed during the recall period are used to define “usual nutrient 
intakes,” which are then used to assess the adequacy of nutrient intake. Each item in the predefined HCES 
food list is matched to an entry in a food composition table to identify each food’s nutrient content per 
100 grams (net of nonedible portions). The nutrient content level of each food is then multiplied by the 
reported quantity of the food to estimate the total nutrients available. The same procedure is followed for 
each food item in the HCES. The sum of the apparent nutrient intakes from all the foods apparently 
consumed during the recall period is the estimated total nutrient intake during the recall period. Dividing 
the total apparent nutrient intakes by the number of days in the recall period yields an estimate of “usual 
daily intake.” This is the numerator of the metric measuring the adequacy of the apparent nutrient intake. 
The discussion now turns to the “other half” of the adequacy metric: the denominator, which takes into 
account the household’s size and, often, other characteristics as well.  

From Household-Level to Individual-Level Estimates of Consumption 
Among the most important and common shortcomings of HCES for conducting nutrition-related analyses 
is the collection of household-level data only. Three approaches consider the characteristics of the 
households that affect their food requirements and consumption patterns. The most commonly used 
approach considers the number of household members by calculating a simple per capita measure. 
Another approach is an offshoot of work done primarily by economists analyzing the demand for food. 
This method has been extensively studied and will not reviewed here (see, for example, Deaton, Ruiz-
Castillo, and Thomas 1989; Deaton and Paxson 1998; Gibson and Kim 2007; Rogers, Coates, and Blau 
2012). This approach does not focus specifically on the intrahousehold distribution issue. Rather, it uses 
econometric techniques to investigate how a household’s demand for different food items varies by its 
size and composition.  

An increasingly common approach is a modified per capita method based on the concept of the 
adult male consumption equivalent (AME). This technique considers differences in the household’s 
composition to capture variations in the food and nutrient requirements of individual members. The AME 
takes into account individual differences in age, gender, body size, and physical activity level (Weisell 
and Dop 2012). All HCES collect data on age and gender—the key components of the AME—but few 
collect data on body size or physical activity levels.2 To assess the adequacy of apparent nutrient intake, 
household members’ daily nutrient requirements are aggregated to the household level and compared to 
the household’s average daily consumption. If the household’s apparent nutrient intakes are equal to or 
exceed its daily requirements, the assumption is that the intakes are adequate. If the intake is less, it is 
assumed that the household’s apparent intakes are at risk of being inadequate. The mean household risk of 
intake inadequacy is the population’s estimated prevalence of inadequate intake.  

Claro et al. (2010) juxtaposed empirical estimates of per capita and AME measures for Brazil and 
found, on average, that the levels of the AME-equivalent calorie availability were higher than the per 
capita levels. They concluded that per capita measurements are likely to underestimate the real caloric 
availability, and overestimate the risk of inadequacy. This is because the measurements overlook 
differences in household composition and because households generally contain more persons who have 
energy requirements less than those of the adult male.  

                                                      
2 Most HCES collect some type of information about individual household members’ occupations, the precoded categories 

for which vary substantially by country. In principle, these data could be used to develop a measure of physical activity level. 
(See Sununtnasuk and Fiedler 2016 for an example.) 
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With either knowledge or an assumption about how the household’s food is distributed among its 
members, the same analysis can be done at the individual level.3 A substantial and growing body of 
analyses posits that food is distributed to household members in direct proportion to their share of the 
household’s total AME. (Appendix 1 contains an age- and gender-based AME.)  

Both the per capita and AME-based approaches implicitly assume that all household members 
always participate in all meals, eating all of the different types of food available. No allowance is made 
for any changes in food availability or for seasonality.  

A more direct approach to estimating the nutrient intake of individual household members would 
be for HCES to “simply” collect data on the meal participation of the members. For nearly all countries 
conducting HCES, however, that approach would require substantial changes in how the surveys are 
implemented. Drawing extensively on a recent review by Conforti, Troubat, and Grunburger (2015), our 
review of 85 countries found only 17 (20 percent) HCES containing any information about household 
meal participation (Table 2.1.).4 Moreover, the modicum of meal participation information collected 
varies substantially by country. The pertinent questions are often located in several different modules of 
the questionnaire, appearing to have been added independently and incrementally, perhaps in response to 
newly evolved data needs. Little attention is directed at the overlap between questions and issues, or to 
the partial redundancy of other meal-related questions. Moreover, we find almost no evidence that the 
relevant pieces have ever been integrated to provide a more thorough, comprehensive, and precise 
accounting of meal participation.5 This highlights the importance of the extent to which HCES 
measurement of food consumption needs to be strengthened by introducing adjustments for meal 
participation. Such strengthening will involve modifying not only HCES questionnaires, but HCES data 
processing and analytic methods. In short, while changes in HCES questionnaires are a sine qua non for 
adjusting HCES-based food consumption estimates for meal participation, they alone are insufficient. 
This will be elaborated on below. 

Table 2.2 and Table 2.3 present greater detail about meal-participation data collected in recent 
HCES, and cross-reference the HCES identified in Table 2.1. As shown in Table 2.2, among the relatively 
few HCES that ask about meal patterns, the most common approach is to collect information on the usual 
number of meals eaten daily. Typically, information about serving guests is collected more frequently 
than data on the participation of household members. Is that an appropriate prioritization from a nutrition 
perspective? Does providing meals to nonhousehold members have a larger nutritional impact on a 
household than understanding when one or more of its members misses a meal?  

                                                      
3 A common practice is to assume that the household’s food is distributed in direct proportion to each member’s share of the 

household’s total AMEs (see Bermudez et al. 2012). 
4 This is the data set used in Conforti, Troubat, and Grunberger (2015), which was shared with the author.  Additional HCES 

containing some meal participation-related questions were subsequently identified and added to those analyzed by Conforti, 
Troubat, and Grunberger (2015). This analysis varies somewhat from that of Conforti, Troubat, and Grunberger (2015): They 
included several countries two or more times, while we included countries only once and included only the most recent survey.  

5 It is important to note that this is not meant in any way to be disparaging of the agencies implementing HCES surveys. 
Most of this work is done within the agencies and is never written up in a formal document or even discussed publicly. A likely 
and notable exception is the agency working with the particular stakeholders who sponsored these new initiatives.   
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Table 2.1 Household consumption and expenditure surveys collecting information on meal participation 
Country Survey Year Information collected on meal participation 

 
Source:  Authors elaboration based on Confoti et al. (2015).  
Notes:  HH = households; NSSO = National Sample Survey Organization. 
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Table 2.2 HCES collecting data for developing more detailed estimates of meal acceptance by 
number and type of meal, and number and level of participation 

Topic Data item collected HCES collecting* 

 
Source:  Authors’ creation. 
Notes:  HCES = Household consumption and expenditure surveys. *Number refer to the specific HCES identified by serial 

numbers. 

Table 2.3 shows the type of information collected by those HCES addressing some aspect of 
meals provided to nonhousehold members. Data capture the number and types of meals, the numbers and 
characteristics of persons participating, or a combination of both. The diversity of approaches and the 
multidimensional considerations involved in capturing these data are striking. What can we learn from 
these disparate approaches that can help to assess their relative value-added and cast light on possibly 
identifying a common way forward?  

Table 2.3 Type of information collected on food given to nonhousehold members 
Type of information  
collected 

Number of 
surveys 

 
Source:  Smith et al. (2014).  
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3.  REVIEWING THE EVIDENCE: THE SIGNIFICANCE OF ADJUSTING FOOD 
CONSUMPTION AND NUTRIENT INTAKE ESTIMATES FOR THE NUMBER OF 

MEAL PARTAKERS 

We found only five Household Consumption and Expenditure Surveys (HCES) studies in which estimates 
of consumption (intakes of energy and/or micronutrients) were adjusted for meal participation (Dop et al. 
2012; Minhas 1991; Conforti, Troubat, and Grunberger 2015; Coates et al. 2016; Tandon and Landes 
2011). One of the studies was done using a unique HCES from Cape Verde, which included a food- 
weighing module for measuring household consumption (Dop et al. 2012). This consumption was 
measured in the home by enumerators who visited before and after each main meal over seven days. 
During this period, all household members, as well as guests, were present. Data were collected on each 
of four meals (breakfast, lunch, afternoon snack, and dinner). Unfortunately, the highly atypical Cape 
Verde HCES study did not provide insight into the significance of controlling for meal participation; 
while it explained the methodology and made the adjustments, it did not report on the size of the 
adjustments or provide any other indication of their importance. 

A second study that made adjustments for meal participation is Minhas’ (1991) analysis of India’s 
1983 HCES. India’s HCES has long had what is by far the most comprehensive set of questions about 
meal participation. Our discussion of it here is limited to its use by Minhas, but we return to a detailed 
analysis of it below (see Section 5 in the subsection, “Why Meals Were Missed”). Minhas (1991) used the 
data on individual meal patterns from questions 10 to 14 of the module shown in Figure 3.1 to develop a 
household level adjustment factor used to factor-in free meals and meals served to others. The adjustment 
factor was:  

(Meals at Home + Free Meals) 

(Meals at Home + Meals Served to Guests + Meals Served to Employees) 

Figure 3.1 Indian HCES household roster and individual household member meal questions 

 
Source:  2010–2011 Indian National Survey Sample Office questionnaire (India, NSSO 2014). 

Table 3.1 shows the composition of total meals reported by Minhas (1991) relative to their 
numerical importance, in total, and stratified by urban-rural residence. On average, urban households 
received relatively more free meals than meals they served to others and to employees. Thus, assuming 
the caloric content of all of the meals is roughly the same, on average the adjustment is likely to result in a 
relatively larger increase in the percentage of urban households with adequate estimated caloric intakes 
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relative to rural households. Nationwide in India in 1983, 4 percent of all meals were served to 
nonhousehold members. We are uncertain whether India’s official nutrition intake reports (for example, 
those of the National Survey Sample Organization [NSSO 2014] and the Ministry of Statistics and 
Program Implementation [MOSPI 2007]) adopt Minhas’ (1991) adjustment, or if it was a one-time 
application. It is likely that the number and importance of such meals have increased in the three-plus 
decades since these data were collected. We revisit this Indian module and provide an update with data 
from the 2011–2012 survey (see Section 5 in the subsection, “Why Meals Were Missed.”). 

Table 3.1 Average number of meals consumed per household by type of meal in the past 30 days, 
India 1983 

Number of meals per HH served to: Number of meals per HH taken AFH  
 Guests during 

ceremonies 
Other  
guests 

Employees HH  
members 

Free Paid for  
meals 

Total  
meals 

 
Source:  Adapted from Minhas (1991). 
Notes:   HH = household; AFH: Away from home. 

The other three studies that reported adjustments in meal participation analyzed participation only 
incidentally, as it related to other issues or characteristics of HCES data, which were their main foci. 
Coates et al. (2016) assessed the consistency of inadequate intake estimates using 24-hour and AME-
based data from Bangladesh. They found that accounting for meal partakers did not improve the 
consistency of the estimates. They did not, however, report the significance of the adjustment in an 
absolute sense, namely, the frequency of households for which the adjustment was made or the magnitude 
of the adjustment.  

Conforti, Troubat, and Grunberger (2015) conducted a multivariate analysis of the impact of key 
survey design characteristics in 77 countries. They found that 17 (22 percent) of the country-survey 
combinations they studied collected data on the number of meal partakers, but that (controlling for the 
national dietary energy supply) the number of meal partakers had no impact on either the estimated 
national average level or the coefficient of variation of apparent energy intakes.6  

The statistical tests of the significance of the adjustments for meal participation in the Coates et 
al. (2016) and Conforti, Troubat, and Grunberger (2015) studies found the adjustments to be insignificant. 
However, it should be noted that this finding should not necessarily be interpreted to mean that meal 
participation is not an important issue. The HCES that currently attempt to make these adjustments are 
few and highly diverse. Moreover, most are plagued by an underreporting of food (eaten) away from 
home (FAFH), which is often a particularly problematic component of meal participation that is prone to 
measurement errors. The questionnaires used in several of the countries analyzed by Conforti, Troubat, 
and Grunberger (2015) appear to capture only a portion of the requisite information. That is, they lack 
face validity, and the results are likely subject to considerable measurement error. By implication, the 
Conforti et al (2015) and Coates et al. (2016) studies may not provide an accurate portrayal of the 
situation in several of the countries examined. In other words, the findings regarding the importance of 
making adjustments for meal participation may be false negatives. This is especially likely to be the case 
in countries in which there is greater travel away from home, and where, more generally, the practice of 
eating away from home is more common.   

                                                      
6 The authors used the HCES-processing software, ADePT (Moltedo, et al. 2014), which is designed to allow adjusting for 

the number of partakers. This is noteworthy because ADePT’s inclusion of this feature will both encourage and facilitate others 
to make the adjustment. 
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There are several reasons why we would expect the importance of and need for these FAFH 
adjustments to be increasing; foremost is the secular, seemingly universal trend of consuming FAFH 
(Meenakshi and Ray 1999; Mihalopoulos and Demoussis 2001; Mutlu and Gracia 2006; Lachat et al. 
2009; Lachat et al., 2012; Meng, Florkowski, and Kolavelli 2012; You 2014; Naska et al. 2015). We 
believe there will be an increase in the sources of measurement error related to capturing meal 
participation—in particular, the growing heterogeneity of behaviors among individual household 
members (with their derivative increased recall burden for the HCES key respondent). This expected 
trend underscores the urgent need to address these shortcomings. The consumption of FAFH is 
disproportionately greater among those who are away from home for more than 24 hours during the recall 
period. How can HCES better capture these data? HCES have one primary respondent who is increasingly 
being challenged to be aware of, remember, and report the meal participation rate of all members of the 
household for all days and all meals of the recall period. This is an unrealistic expectation in all countries. 
The best solution to this problem is to create a household-member-specific set of questions to capture this 
information. The remaining issue is how to structure those questions to best capture the requisite 
information, while minimizing the additional interviewing time required. (The discussion reviews 
empirical evidence on this point below.) In the absence of conducting an experiment, or better yet—in 
lieu of the likely importance of impact-conditioning contextual influences—a series of experiments in 
different countries, these are difficult issues to address with any degree of confidence. 

The fifth and final meal participation study that we reviewed was a more recent analysis 
conducted in Indian to analyze measures of household food security (Tandon and Landes 2011). It used 
household-level regression analysis to estimate the number of calories per meal for different types of 
meals acquired and consumed away from home, and for meals served to guests. Findings revealed that 
adjustments for meals were important determinants of both total household energy intakes and household 
food insecurity. The study explored several alternative methods for estimating the caloric content of 
meals, including different regression specifications, and found the estimates to be highly sensitive to 
relatively minor modifications in method: Using the lowest and highest calorie estimates, the number of 
food-insecure persons varied by 26 percent, from 65.7 million to 85.5 million. These results are 
particularly salient, given that the HCES conducted in India are the only ones that collect meal data on 
individual household members. They suggest that the wide gap in information about meal participation is 
among the foremost issues that must be addressed to improve the relevance and reliability of HCES 
measurement of food consumption and food insecurity.  
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4.  TOWARD IMPROVING UNDERSTANDING OF HOUSEHOLD MEAL PATTERNS 
AND INDIVIDUALS’ MEAL PARTICIPATION 

From Implicitly Assuming All Persons Are Present to Accounting for Individuals’ Meal 
Participation 
In using the AME to proxy the intrahousehold distribution of food, there is a usually overlooked but 
implicit pair of assumptions, as noted earlier. The first is that household members are the only consumers 
of the household’s food. The second is that each member participates in every meal served throughout the 
recall period. The more common the violations of these assumptions are, the more likely the “true” 
intrahousehold distribution of food will deviate from the quantities estimated using the unadjusted AME-
defined “fair share” approach.7  

Most HCES do not currently collect any information on the number of meals routinely eaten in a 
household. Due to the absence of such a benchmark, they do not provide an understanding of the 
significance of the number of meals missed. India and Nigeria are two of the relatively few HCES that 
collect data on usual meal patterns. Looking at data from these countries, it may be inferred that missing a 
meal in India—where the median number of daily meals is two—is nutritionally more significant than it 
is in Nigeria, where the median is three. 

To the extent to which individuals’ presence or absence at meals is noted, the relative importance 
of their missing the meal in terms of how much they generally consume is rarely considered. Thus, no 
information is available with which to make commensurate adjustments in their consumption and that of 
other household members’ (downward for those missing the meal and upward for those attending it). Nor 
is there generally any consideration for the relative significance or the type of meal missed—that is, the 
meal’s relative importance in terms of the proportion of the household’s total intake of daily nutrients that 
has been missed.  

Food consumers and meals can be differentiated by number and type. The most complete and 
precise accounting of food consumption would disaggregate both. Most HCES collect information on the 
number and type of persons, but few collect any data on meals—not even their number. The conceptual 
starting point of collecting information on meals would be to collect numbers of meals. To capture “true” 
individual consumption, those who participate in each meal, along with the number and types of meals 
consumed, must be identified. It may be easier to capture the converse—that is, the number and type of 
meals missed—but estimating them as a residual requires knowing usual meal consumption patterns. That 
would entail identifying the number and type of household and nonhousehold members (for example, age 
and gender) who participate in each meal during the recall period, and differentiating meals by their type 
or average content (for instance, breakfast, lunch, or dinner). We know of no HCES that collects all this 
information. 

The Equivalent Nutrition Unit 
The Equivalent Nutrition Unit (ENU) is a metric that combines information with which to refine 
measures of both the number and type of persons and of meals consumed/missed, to more precisely 
capture the patterns of meal participation among individuals with specific characteristics and differences 
in the nutritional composition of meals (Weisell and Dop 2012). The ENU weights the AME value 
according to the percentage of meals attended. It is equal to the AME if the consumer attends all meals of 
the day (or recall period), and is less than the AME if some meals are missed. The Food and Agriculture 
Organization (FAO) has developed a scheme of relative weights for the four daily meals of breakfast, 
lunch, afternoon snack, and dinner: 0.16, 0.43, 0.11, and 0.30, respectively. Weisell and Dop (2012) note 
that the exact level of the relative importance of meals depends on cultural factors and the number of 
meals usually eaten in a day; they encourage the development of country- and population-specific 

                                                      
7 We acknowledge that there may be offsetting effects and that it is the net effect that is of interest.  
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weights. They provide some plausible examples demonstrating how to construct ENUs and compare them 
with AME-only based adjustments and nonadjusted estimates. We modify and extend their analysis in 
Table 4.1 to investigate the sensitivity of individualized estimates of a household’s consumption of 7,000 
kcal of energy for a family of four. We present several modifications of the individualization 
methodology and of whether meals are counted, as well as of how they are counted.  

Each row in the top panel of Table 4.1 presents data on the individual household member, 
including: sex, age, AME, and the AME-based share of the households’ food. Also included are each 
member’s specific meal pattern for one day, their total weighted and unweighted number of meals, and 
two ENU measures: one based on the individuals’ total weighted number of meals, and the other on their 
total unweighted sum of meals. 

The bottom panel of Table 4.1 presents two distinct sets of four individualized estimates. The two 
sets are distinguished by whether they include calculations for a 29-year-old male dinner guest. The four 
basic estimates are arrayed in order of their becoming increasingly demanding in terms of their additional 
information and data-processing requirements: (1) a simple, unadjusted per capita share that does not take 
into account meals (shown in column BB in the lower panel of Table 4.1); (2) an AME-adjusted share 
that does not take into account meals (column CC); (3) an AME-based share that takes into account the 
unweighted number of meals, including snacks, consumed by each person (column DD); and (4) an 
AME-based share that takes into account the weighted number of meals consumed by each person, using 
(column EE).  
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Table 4.1 Alternative individualized measures of household level energy intake estimates 

 
Source:  Authors’ adaptation and elaboration of Weisell and Dop 2012  
Notes:  AMER = adult male consumption equipment; ENU = equivalent nutrition unit; HH = household.  
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Column FF presents the maximum value of the four estimates as a percentage of the minimum 
value for each person, with and without the guest calculation. Column GG presents the maximum value as 
a percentage of the minimum value for each person across all eight estimates—including both those with 
and without taking into account the guest. In both of the sets of four measures, the per capita measures are 
provided as a reference point. However, we regard the AME-based allocation—by virtue of its adjusting 
for differential age and gender nutritional requirements—as the preferred measure and the benchmark 
against which to juxtapose the two ENU measures, and assess the impact of the two additional meal-
related considerations.  

Results reveal that the different approaches generate estimates with substantial variation. As may 
be seen in column FF, without a guest individual household members’ maximum value ranges from 120 
percent to 187 percent of their respective minimum values, or an average of 144 percent. With a guest, 
they range from 72 percent to 137 percent, and average 119 percent. Figure 4.1 shows the percentage 
share of the household’s 7,000 kcal distributed to each individual member. The four histograms on the left 
show the shares without guests, and the four on the right show the shares when there is a guest. These 
single day-based estimates vary by as much as a factor of three.  

Figure 4.1 Household members’ individualized estimates of household level energy intakes 

 
Source:  Authors’ analysis of Table 4.1 data. 
Notes:  AMER = adult male consumption equipment; ENU = equivalent nutrition unit. 

The approach for assigning distribution shares for energy uses the same methodology that would 
be applied for other nutrients. Therefore, there is no reason to expect a priori that the findings for other 
nutrients are likely to reveal anything other than similar degrees of variability in individual intake 
estimates with and without the adjustment. Indeed, if anything, given the greater relative variability in the 
intrinsic nutrient contents of many foods—particularly of vitamin A and calcium—analysis of nutrients is 
likely to show even greater differences.8 Nor is there reason to expect a priori that multiple day-based 
estimates would necessarily produce aggregations of counterbalancing sets of daily totals that would 
dampen the magnitude of the variations in these estimated levels and shares of energy intakes. Indeed, it 
is plausible that multiple day-based estimates could instead generate aggregations of daily differences 
with similar orders of magnitude. These aggregations would produce cumulative, total-recall, period-
based estimates that would act to multiply the single-day estimates. This would produce even more 

                                                      
8 This is why it generally requires more days to develop good estimates of “usual intakes” of most nutrients, as opposed to 

energy. (See Gibson 2005.) 
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dramatic variations in individuals’ share of the household’s total apparent intakes and their estimated 
absolute intakes, which could seriously misguide programs and policies.  

This discussion of highly plausible, hypothetical examples has demonstrated that adjusting for 
missed meals and meals served to guests can result in significant changes in estimates of household and 
individual apparent nutrients. Just how important these adjustments could be in developing population-
level estimates in any given country will depend on the frequency and distribution of these meal 
behaviors within and across households. Where they are common, it will be more important to collect 
additional data—and to consider using alternative data sources—to discover how to more effectively 
measure the apparent food consumption and food shares of the total household and of individual 
members. It may also be advisable to confine the analysis at the household level rather than estimate 
apparent nutrient intakes at the individual level. If the unit of analysis is the household, then how food is 
distributed among its members is irrelevant. The only necessary considerations are the possibility of the 
household serving some portion of its food to nonhousehold members, or of receiving meals from other 
households. The first consideration represents a leakage from (a reduction in) the food available for the 
household’s own consumption; the second signifies a net addition to the total amount of food available 
for the household’s consumption. 

We echo Weisell and Dop’s (2012) conclusion: 
If family and household members and guests are not taken into consideration in the 
estimation of household food supply, the conclusions drawn as to its adequacy will 
most likely be inaccurate. One can see that the accurate calculation of energy 
requirements of those consuming the household meals and the correct recording of 
those present and absent at the various meals, including guests, strongly influence the 
analysis of the food intake. Even if the data are not available for a precise 
calculation of these factors, an approximate estimate of energy requirements of those 
attending the meals will provide an added value in the analysis [emphasis added]. 
(S162.) 

What Would It Take for HCES to Collect the Data Essential for Constructing an ENU? 
While application of the AME has become quite common, the use of Equivalent Nutrition Units (ENUs) 
has not. For most HCES, developing ENUs is precluded because the requisite information—the numbers, 
types, and relative nutritional importance of meals household members missed and the number of meals 
provided to nonhousehold members—is simply not collected. Indeed, as already noted, it is uncommon 
for HCES to collect any information about meals, even about a household’s usual meal patterns. To 
include a complete accounting of the numbers and types of all meals eaten by each member of the 
household on each day of the reference period would entail a sizeable increase in data collection efforts. 
Could this information be routinely collected using HCES? 

Introducing the numerous additional questions that would be required to capture this information 
may not be a viable option. First, the added time and cost would be prohibitive for current stakeholders 
and might compromise the quality of the survey. In addition, increased fatigue among both interviewers 
and respondents could cause the interview to end prematurely. Second, most HCES rely on a single 
respondent to provide information on the household’s food consumption (or purchases and consumption). 
The cognitive burden this increased level of detail requires would risk a high level of recall and 
measurement error. For example, to provide complete data on meal participation in the average-sized 
household for the modal HCES recall period of 14 days would necessitate an additional 210 data points (5 
persons * 14 days * 3 meals/day). Moreover, it unreasonable to expect that a single household respondent 
is likely to be aware of and can recall all of those data points accurately. And then there would still be 
additional work involved in developing a meal-weighting scheme and collecting information on the 
nonhousehold member’s characteristics and the frequency and specific types of meals they shared. Given 
the time and resource constraints of both the respondents and the enumerators, attempting to collect that 
level of meal-consumption specificity is likely to prompt resistance and perhaps a backlash.  
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Further, the results would likely be, at best, a relatively crude approximation that begs such 
additional questions as: How much more information would be adequate? Is it necessary to recall details 
about specific foods, meals, and days of the specific recall period for each individual household member? 
Or would it be sufficient to collect additional information on individual household members’ “usual meal 
patterns”—not unlike the quest for estimating “usual intake”? Yet another alternative would be to tie the 
measure to a particular experience and obtain a summary of meal patterns during the recall period. This 
could be accomplished by using an approach such as that used in India (discussed below). 

Crafting a Less-than-Comprehensive, Second-Best Approach 
What would be the preferred way to address the meal participation information gap? How might the most 
useful additional information be generated while minimizing the added burden and risk of measurement 
error? What are the trade-offs of adding questions that could improve estimates of the adequacy of 
nutrient intakes and provide a better foundation for informing public health nutrition policies?  

The ideal solution is to develop a series of experiments in which different combinations of 
information are collected—for example, measurements of the additional time and cost of conducting the 
enhanced survey and analyzing the accompanying data. Without the requisite funding to implement such 
an approach, the only alternative is to identify and analyze the HCES that better address the additional 
questions to ferret out their incremental contribution. It will be important to ascertain the ways in which 
various HCES stakeholders assess this contribution, while recognizing the questionable external validity 
of country-specific findings.  

We are reminded of the parable of the six blind men and the elephant in which each man attempts 
to describe the elephant after feeling a particular part—and only a particular part—of the animal. The one 
touching a leg says it is like a pillar. The one touching the tusk describes it as a solid pipe, and the one 
with the trunk says it is similar to a large branch of a tree. The man with the tail likens it to a rope, and the 
one with the ear says it is like a large hand fan. The sixth man feels the belly and compares it to a wall. 
We lack information on what “true consumption” is. Therefore, the nonexperimental nature of the 
approach we used in this study to address the significance of adjusting for meal participation renders the 
approach vulnerable to threats of rival hypotheses. In addition, it will be difficult to dispel the nagging 
issue of the external validity of our findings. Yet that is the best that can be done given the circumstances. 
To provide some indication of the likely magnitude of the problem, it would be useful to examine 
whatever other data sources might exist on the frequency of meals served to guests and meals missed by 
household members. The possibility of conducting a small study to estimate these key parameters should 
also be investigated. We now turn to an exploratory analysis of more recent efforts to capture more 
information about meal participation. 
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5.  EXPLORING THE SIGNIFICANCE OF MEAL PARTICIPATION DATA 
CURRENTLY COLLECTED BY HCES 

As already noted, efforts to strengthen Household Consumption and Expenditure Surveys (HCES) for the 
purpose of estimating the adequacy of nutrient intakes will require: (1) a more detailed understanding of 
the number and key characteristics—including meal participation—of the persons apparently consuming 
the household’s food, and (2) a more detailed understanding of the different types and quantities of food 
apparently consumed by different household members or shared with nonhousehold members. This 
section begins by examining the various ways in which HCES currently collect information on the meal 
participation of household food consumers (the variables included in Tables 2.1–2.3). It then focuses on 
the collection of information about differences in the consumption of a household’s food. 

More Precisely Measuring the Number of Household Members Present 
It would be demanding for most HCES to collect all the data required to make a comprehensive set of 
meal participation adjustments. In addition, there is currently no universally acceptable model HCES 
from which we might obtain empirical estimates of the advantages and disadvantages of alternative 
approaches. Therefore, a sound first step in constructing a forward-looking agenda is to review current 
approaches. What information is currently collected and what adjustments are, or could, be made? Do 
they warrant efforts to make them part of a global agenda for strengthening HCES? What are the tradeoffs 
and which approaches seem to work best?  

The household roster module of HCES contains the questions used to identify individual 
household members: it comprises household members’ names, ages, and gender—data that are critical in 
constructing the AME. Nearly all HCES define a household as a group of persons who regularly sleep in 
the same dwelling and share meals. To make this definition more precise, many HCES ask a follow-up 
question about whether each member spent time away from the household in the past 12 months, and the 
amount of time they were away. A few HCES also ask whether individuals were present in the household 
specifically during the recall period, but not many of those collect information on the number of days they 
were away. (This reflects the fact that the primary purpose of these questions is to more precisely define 
the number of household members present during the recall period—or past 7 days—rather than more 
precisely measuring meal participation.) Three countries—India, Malawi, and Tanzania—also ask the 
number of days during the recall period that each individual ate in the household (30 days in India, and 
seven in Malawi and Tanzania). In the latter two, this question yields some significant findings, with 4.9 
percent and 7.7 percent of household members, respectively, reporting not having eaten in the household 
during any of the previous 7 days.  

To our knowledge, only India collects information on the number of meals eaten by each 
household member throughout the recall period.9 The reader is referred back to Figure 3.1, which shows 
the series of questions (numbers 10–14) that are part of the survey’s household roster module. These 
questions also collect data on the number and sources (or types) of meals individual household members 
ate away from and at home. Question 9 asks about the usual number of meals eaten daily, which 
establishes a person-specific reference point against which to measure reported behavior during the recall 
period. This infers that nonusual behavior is the difference between usual behavior and the individual’s 
reported behavior during the recall period. Question 8 inquires into the number of days away during the 
recall period, providing more insight into individual meal participation. This serves as a prompt for 
respondents to recall one important reason why they may have missed meals in the home. (As discussed 
below, this can be cross-checked with food and meals consumed away from home that are specific food-
list items). This is a novel and powerful approach.  

                                                      
9 Its recall period, however—30 days—is likely to be too long to expect the single key household respondent to be able to 

accurately report the number for all members of the household.   
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Together, the responses to the seven questions constitute a unifying conceptual framework that 
serves as a memory aid. This framework sensitizes both the respondent and the interviewer to each 
household member’s pattern of meal consumption in and (food) away from home (FAFH) during the 
reference period. The framework provides a tool with which both the respondent and the interviewer can 
carry out various consistency checks across the different numbers and types of meals consumed.  

As noted earlier (Table 2.1), only a few countries collect even a portion of this information, and 
those that do have no understanding of an individual’s usual meal patterns. At best, the data they 
occasionally collect relates to the number of meals eaten in the household, usually daily and with no 
accounting for variations among individual household members. 

Usual Daily Meal Patterns and Recall of Actual Meal Participation Patterns  
The Living Standards Measurement Survey-Integrated Survey on Agriculture (LSMS-ISA) initiative was 
funded by the Bill & Melinda Gates Foundation and conducted by the World Health Organization. 
Beginning in Tanzania in 2008 and notably gaining momentum from 2010 to 2012, the initiative 
introduced a process of systematically reviewing and strengthening the LSMS-variety of HCES in a 
number of African countries. Now active in eight countries, the project focuses foremost on strengthening 
the agriculture modules of the surveys. It has also devoted considerable effort to strengthening the 
collection of data on food consumption and introduced a food security module, both of which entailed the 
addition of questions that may be used to more precisely capture various aspects of meal participation 
(World Bank 2016b).10 More specifically, three common sets of modifications were made to better 
capture data on (1) the household’s routine meal consumption pattern, (2) the number of meals eaten 
away from home, and (3) the meals that households provide to nonhousehold members—the least 
common measure. These modifications appear to have been motivated by concerns that people 
increasingly consume FAFH and that this trend is significantly underreported, distorting the precision of 
food security analyses. While these have been common themes in the LSMS-ISA reforms, the specific 
changes introduced in the various countries’ questionnaires have not been identical. In particular, the 
number of questions that have been added to capture FAFH, as well as their specific wording, varies 
substantially. A literature search yielded no information about the impact of these changes, or any 
evidence as to whether these questions are actually being used to examine the significance of, or to adjust 
for, meal participation. We could not even find any analysis specifically involving these changes. Thus, 
we are uncertain about how—or if—the national statistical agencies of the eight African countries are 
using the additional information. 

Given this dearth of information, we conducted some preliminary analysis of meal participation 
data from some recent surveys and report select findings. This was done to provide a general idea of the 
importance of making meal adjustments, and the types and significance of the information collected. 
Figure 3.1 presents a portion of the Nigerian General Household Survey (NGHS). It asks only about the 
number of meals eaten per day during the last seven days, and does not differentiate between the type of 
meal. The question has two household-level (not individual-level) response categories, one to capture the 
number of adults and one for children 6 to 59 months of age. No information is collected for household 
members of other ages. Table 5.1 presents the Nigerian responses, along with responses to the identical 
question used in Niger, and responses to similar questions from Malawi, Tanzania, and Uganda. (The 
specific questions asked in each country are shown in a footnote to Table 5.1.) Whereas the surveys used 
in Nigeria and Niger ask specifically about usual patterns in the past seven days, the other three HCES do 
not ask about a particular reference period: they may be interpreted as capturing data on the household’s 
more common meal routines, rather than specifically on the past week’s patterns. With the exception of 
Uganda, the surveys ask about particular target populations only (adults and children between 6 and 59 
months old). Only the Uganda survey asks questions about meals consumed by the entire household, but 
it collects only the household total.  

                                                      
10 The eight countries are Burkina Faso, Ethiopia, Mali, Malawi, Niger, Nigeria, Tanzania, and Uganda. 
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Figure 5.1 The Nigerian General Household Survey, 2011–2012 
Meal Participation 

 

 
Source: Authors’ analysis of the Nigeria General Household Survey, 2012–2013 data (Nigeria, NBS 2014). 

As may be seen in Table 5.1, in all four of the countries collecting data disaggregated by age, 
children are reported as having more meals. The mean number of adult meals ranges from a high of 2.78 
in Nigeria to a low of 2.54 in Malawi; the mean number of children’s meals ranges from a high of 3.72 in 
Niger, to a low of 2.82 in Malawi. Other things being equal, given these differences in the average 
number of meals eaten, an adult or a child missing a meal in Malawi is a relatively more significant 
nutrition event than an adult or child missing a meal in any of the other countries. This observation 
(again) demonstrates why it is important to collect usual meal pattern data: having a reference point is 
essential for understanding deprivation, whether it be within a country, within a household, or across 
households or countries. This is essential information that all HCES should collect. 

Table 5.1 Number of meals taken per day 
 Uganda Malawi Nigeria Niger Tanzania 

Number 
of meals 

All 
persons Adults 

Children 
6–59 
months Adults 

Children 
6–59 
months Adults 

Children 
6–59 
months Adults 

Children 
6–59 
months 

 
Source:  Authors’ analyses of data from Malawi, NSO (2012), Niger, INS (2012), Nigeria, NBS (2014), Tanzania, NBS (2014), 

and Uganda, BOS (2011).  

As becomes more evident in the detailed Nigerian data in Table 5.2, the children’s numbers are 
not likely to be directly comparable to the adults. With 14 percent and 24 percent of the children in the 
post-planting and post-harvest seasons, respectively, reporting zero, this is probably due to the distorting 
influences of breastfeeding. No information was gathered in any of the countries on children’s 
breastfeeding status. This is important data that should be collected to better understand the significance 
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of children’s meal-eating behaviors (among other things). It is essential to capture mothers’ breastfeeding 
status as well. It is estimated that exclusively and partially breastfeeding women require an additional 505 
and 460 kilocalories per day, respectively— roughly 25 percent of their total daily energy requirements 
(Food and Agriculture Organization 2004). Because of the size of these additional nutritional needs—and 
because pregnant women constitute a unique, critically important public health target population–HCES 
collection of pregnancy status must become routine. Furthermore, it is estimated that, on average, 
pregnant women require an additional 85, 285, and 475 kilocalories per day during the first, second, and 
third trimesters, respectively. Collecting data on women’s trimester of pregnancy and on the breastfeeding 
status of both children and mothers is essential for improving understanding of the requirements and 
adequacy of nutrient intake. This additional information would be most useful if it were collected on an 
individual household member basis, rather than as it is currently collected in LSMS-ISA (at an 
aggregated, household level). 

Table 5.2 Usual daily meal consumption in Nigeria: Percentage of distribution of adults and 
children 6–59 months old, by sector 

 
Source: Authors’ analysis of Nigeria General Household Survey 2012–2013 data (Nigeria, NBS 2014). 
Note:  The survey was a panel consisting of two annual visits. 

Why Meals Were Missed 
The food security module that has been added to a subset of four of the LSMS-ISA country’s 
questionnaires (Niger, Nigeria, Malawi, and Tanzania) includes the following question: “In the past seven 
days, how many days have you or someone in your household had to reduce the number of meals eaten in 
a day?” Table 5.3 reports the responses. It shows the relatively high percentage of households (ranging 
from 13.1 percent to 24.2 percent) reporting that one or more of their members missed one or more meals. 
This table also shows the unconditional average number of days (averaged over the entire population, 
including those not having at least one reduced meal per day), and the conditional average (averaged over 
only those households that had at least one such day). Both the relatively high incidence of this measure 
of food insecurity and the frequency with which it plagued individual households in the past week reflect 
the relatively high level of food insecurity. These measures also underscore the importance of having 
better measures of meal participation to improve nutrient intake estimates—at least in in this particular set 
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of African countries, which is likely to have greater food insecurity than most countries. It is also 
noteworthy, however, that even for these countries, these metrics are but the tip of the iceberg, capturing 
only the number of days that one or more persons had missed one or more meals. This is useful 
information, but it only provides data with which to bracket the low-end total number of meals missed by 
all household members during the recall period. That low-end figure may be estimated as equal to one 
person missing one meal per household per food-insecure day over the previous seven days. This figure, 
which takes into account household size and number of meals the household reported usually eating daily, 
ranges between 2.4 percent of all weekly meals of households reporting at least one food-insecure day 
during the past seven days in Nigeria to 4.3 percent in Tanzania.  

Table 5.3 Missed meals in the past seven days due to food insecurity 
Households reporting one or more household member reduced the number of  
meals eaten one or more days 

Average number of days insecure 

 
Source:  Authors’ analyses of data from NSO Malawi (2012), INS Niger (2012), NBS Nigeria (2014), and NBS Tanzania (2012). 
Notes:  *Calculation assumes one meal was missed per household per food insecure day. 

We examined data from the 2011–2012 Bangladesh Integrated Household Survey (BIHS), which 
is unique in that it captures why meals were missed. This provides a better understanding of the other 
reasons, and their relative importance, why a meal might be missed. The BIHS is particularly 
comprehensive, meticulously constructed, and carefully implemented. It has many of the same 
characteristics as an HCES. Most importantly, the BIHS collects data on the recall of household- level 
food consumption using a precoded list of food items. However, it is not the official HCES of 
Bangladesh. We chose to analyze it because it suggests additional ways in which HCES might be 
modified to better capture particular circumstances of missed meals and the types of meals missed (see 
Table 5.4).  

The BIHS includes both a 24-hour recall (24HR) and an HCES-like module that collects 
information on food purchased over the past seven days. The 24HR module asks a single household 
member (the person identified as most knowledgeable about the households’ eating habits) whether the 
morning, noon, and night meals were eaten by each household member. The results are presented in the 
top portion of Table 5.5. The type of meals missed did not vary dramatically. At 5.6 percent, breakfast 
was the least likely meal to be missed; the night meal was the most commonly missed, at 7.4 percent. A 
total of 6.8 percent of all persons reported missing at least one meal. This is a substantial number that can 
contribute to false-negative reports of inadequate intakes.11  
  

                                                      
11 We assume that public health nutritionists and others concerned about fighting the adverse impacts of malnutrition prefer 

measurement tools that result in more false positives than false negatives. That is, they would rather err on the side of 
overestimating nutritional inadequacies—and doing “too much” as a result of having inaccurately identified prevalence rates 
higher than those that exist in reality—than to be likely to have more “false negatives.” The latter results from incorrectly 
identifying people as not having inadequate intakes and doing “too little” because they are led to believe that the malnutrition 
problem is smaller than it is.  
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The level of detail about the type of meal missed reported in the BIHS allows for application of 
the Food and Agriculture Organization’s (FAO’s) meal weighting scheme (adopted in Weisell and Dop’s 
[2012] ENU, discussed earlier). This facilitates a more granular exploration of the significance of the 
missed meals. The unweighted number of meals missed is 1,891. The Bangladesh data does not report 
snacks, which carry an 11 percent weight in the FAO scheme. The weights of the other three meals were 
renormalized to breakfast (18 percent), lunch (48 percent), and dinner (34 percent). The percentage of 
unweighted meals missed is breakfast (14 percent), lunch (50 percent), and dinner (36 percent). The 
percentage of weighted meals is breakfast (28 percent), lunch (36 percent), and dinner (37 percent). The 
weighted number of meals is 2,195; it is greater due primarily to the most important meal of the day—
lunch—being missed more frequently. The weighting scheme introduces a 16 percent increase in the 
importance of meals being missed.  

Table 5.4 Assessing common implicit assumption in individualizing HCES apparent household-level 
consumption in the absence of meal participation data 

India 2011–2012 

Meal measure  Number 
Relative  
Measures 

 
Source:  Authors’ analysis of 2011–2012 Indian National Survey Sample data. 
Notes:  HCES = household consumption expenditure survey; AME = adult male equivalent. Total households = 250,329,276. 

Total persons = 1,106,131,724. Total AMES = 870,011,459. 

The number and percentage distribution of reasons meals were not taken is shown in the lower 
portion of Table 5.5. Roughly half (49.4 percent) of all missed meals were due to a household member 
staying away from home. When children who did not take a meal because they were exclusively breastfed 
are excluded from the denominator, the percentage of missed meals increases across the three meal-type 
categories, reaches a high of 78 percent for morning meals, and is 66 percent across all three meals, as 
indicated in the last row of Table 5.5. Box 5.1 discusses the pros and cons of including questions about 
why meals were missed. 
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Table 5.5 Meal consumption patterns and reasons why meals were missed 

 
Source:  Authors’ analysis of 2012 Bangladesh Household Integrated Survey data. 

Box 5.1 Should information on the reason a meal was missed be collected? 

 

 
 
 
 
 
 
 
 
 
Source:  The authors. 
 

Is it necessary to understand the causes of meals missed? Does asking such questions serve as a 
memory aid to the key respondent? Is that information otherwise used? Does it, for example, help to 
better understand issues related to household insecurity and vulnerability? Does it provide useful, 
“actionable” information? Or do such questions entail excessive additional interview time, which 
increases the likelihood of the interviewer being turned away or the interviewee prematurely 
terminating the interview, or prompt both parties to cut corners and provide poor data? How might 
that information be otherwise used? Are there particular reasons that should be prioritized and 
included as closed-ended response categories? 

In considering the additional time requirement, it should be noted that the BIHS collects this 
information as part of an individual-based 24HR. This makes it more manageable to collect data 
compared to the typical HCES, which is a household-level survey with a recall period generally 
averaging 7 or 14 days.  
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A large proportion of all meals eaten away from home by Bangladeshis are consumed by a 
disproportionately small number of persons. The BIHS does not specifically ask about persons who 
stayed away from home, nor does it have a specific question asking about meals eaten away from home. 
We presume, however, that a large percentage of those who missed all three meals at home were likely to 
have been away for more than 24 hours. A total of 718 persons (2.6 percent of the whole sample) were 
reported to be currently staying away from home and had missed all three meals in the past 24 hours. 
Those 718 persons missed 2,154 meals (39 percent of all missed meals) and accounted for 79 percent of 
all meals missed by persons currently staying away from home (Table 5.5). The discussion returns to this 
theme below. 

As noted earlier, the India HCES collects the most comprehensive data on actual (as distinct from 
usual) meal patterns. The remainder of this section presents a more detailed analysis of that data. It aims 
to demonstrate the kinds of insights these data can provide, allowing us to better judge the potential value-
added of the additional data collection burden it requires.  

Table 5.6 shows that the common implicit assumption that all persons participate in all meals 
during the recall period results in an overestimation of an astounding 18 billion meals in India over the 
30-day recall period, based on the idea that people eat three meals per day. This is 21.7 percent greater 
than the reported actual number of meals consumed by individual Indians. The reported usual number of 
meals consumed daily per Indian is 2.47, 0.2 percent greater than their reported actual number of meals 
consumed during the recall period. Table 5.6 also shows the importance of adjusting the rate at which 
household members participate in meals, not only for the number of members but also their different 
consumption requirements as captured by age and gender characteristics. The actual number of daily 
meals reported per capita is 2.46, while the AME-adjusted number of meals is 1.93, just 78.5 percent of 
the actual. 

Table 5.6 Number of meals missed by persons missing at least one meal and who reported 
“Currently Staying Away,” Bangladesh Integrated Household Survey 2011/2012 

 
Source:  Authors’ analysis of 2012 Bangladesh Household Integrated Survey data (Akhter et al., 2013). 

As shown in Figure 5.2, the vast majority of meals eaten in the last 30 days (95.5 percent) were 
consumed at home; 4.5 percent, away from home. Meals away from home comprised meals received from 
school, employers, others (including other households and nongovernmental organizations), and on 
payment. The distribution of meals away from home was highly skewed. While they accounted for less 
than one in 20 meals, nearly one in five Indians had at least one such meal. The conditional average—that 
is, the average among persons who had at least one meal away from home—was 16.7 (Table 5.4). Of the 
four types of meals away from home, school meals were the most common, accounting for nearly half of 
the total (Figure 5.2) and 2.2 percent of all meals. Some 8.6 percent of all Indians were reported to have 
consumed a school meal in the previous 30 days.12 A slightly larger share, 8.8 percent, reported having 
received a meal from “others” in that period. 

                                                      
12 The questionnaire does not identify any specific type of school or meal program. As a point of reference, the largest 

school feeding program in the country is the midday-meal program. It is targeted to primary-school students—who generally are 
6 to 11 years old—and upper-primary-school students—who are usually 11 to 14 years old. Some 6.9 percent of children 
reported to have eaten a school meal were 1 to 4 years old.   
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Figure 5.2 Consumption of meals in the last 30 days, India 2011–2012 

 
Source:  Authors’ analysis of 2010-2011 Indian National Survey Sample data (NSO, India 2013). 

A total of 10.3 million persons (0.93 percent) were reported to have eaten all their meals away 
from home in the past 30 days. While the most common type was a school meal (Figure 5.3), Indians 
were slightly more likely to report having received one or more meals from “others” (8.6 percent and 8.8 
percent, respectively). The mean number of “other” meals received by those who had consumed at least 
one meal away from home was 11.0, just 60 percent of the school meals’ mean of 18.8. 

Figure 5.3 Consumption of meals away from home in the last 30 days, India 2011–2012 

 
Source:  Authors’ analysis of 2010–2011 Indian National Survey Sample data (NSSO India 2013). 

As shown in Table 5.7 (column F, row B), only 3.6 percent of Indians reportedly consumed a 
meal for which they paid, either wholly or in part). Paid meals accounted for only 0.8 percent of all meals 
consumed and 18.4 percent of all meals consumed away from home. Of the four types of meals eaten 
away from home, those provided by an employer were the least quantitatively significant in terms of the 
proportion of persons eating one or more, their share of all meals, or their share of all meals away from 
home. However, employer-provided meals had the highest conditional averages of the four types of meals 
away from home. Its mean was 24.3, about one-third greater than the mean for school meals (18.8) or for 
paid meals (17.1). For all three of these meal types, persons who received one or more in the past 30 days 
received them at a rate of five to six days per week; this is probably a reflection of the common schedule 
of schools and workplaces. In contrast, persons who had at least one “others” meal generally had 
substantially fewer such meals (a mean of 11, as shown in column E, row C2 in Table 5.7).  
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Table 5.7 Individual meal consumption in the last 30 days, India 2011–2012 
Unconditional and conditional averages and total numbers by meal type 

 Number of meals taken in the last 30 days from: 
Measure  A 

Number of 
meals usually 
taken in a day, 

last 30 days 

B 
Number of days 

stayed away 
from home, last 

30 days 

C 
 
 
 

School 

D 
 
 
 

Employer 

E 
 
 
 

Others 

F 
 
 
 

On payment 

G 
 

Total away  
from home 

(=C+D+E+F) 

H 
 
 
 

At home 

I 
 

Total meals = 
Away + at home 

(=G=H) 

 
Source:  Authors’ analysis of 2011-2012 Indian National Survey Sample data (India, NSSO 2014). 
Notes:  Unconditional includes all persons, those reporting not consuming any of the meal types indicated and those consuming one or more. Conditional includes only persons 

with one or more meals of the types indicated. 
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The market for different types of meals away from home is highly segmented. Of the 19.9 percent 
of Indians (219,577,690 persons) who had at least one meal away from home, 92.1 percent reported 
having only one type. Less than 2.0 percent of Indians had two or more sources of meals away from 
home. Table 5.8 shows the distribution of different patterns of meals eaten away from home. Of the 15 
possible patterns, 95.4 percent had no meals away from home, only school meals, or only other household 
meals. Those with “other” meals were more likely to have at least one additional source of meal away 
from home. This high level of segmentation and the different types of meals suggests that there is likely 
to be substantial variation in the persons consuming them, as was already noted in the case of children 
and school meals. The high segmentation also suggests that asking Indian households about these various 
sources or types of meals away from home is not particularly onerous; at least not as onerous as it might 
be if multiple household members had multiple sources or types of meals away from home. That might 
not, however, be the case in other countries. 

Table 5.8 The significance of meals away from home by combinations of meal patterns, India 2011–
2012 

Number of 
sources of 
MAFH  

Patterns of  
MAFH 

Number of 
persons with 
this pattern 

All Indians Indians with >0 
MAFH 

Persons with 
this number  

of MAFH 
   Percent of: 

 
Source: Authors’ analysis of 2011–2012 Indian National Survey Sample data (India, NSSO 2014). 
Notes:  HH = household; MAFH = meals away from home. 

The percent of individuals and of households consuming at least one meal away from home 
(MAFH) is shown in Figure 5.4. For each different type of meal, the two percentages diverge 
significantly, revealing the intrahousehold variability of the types of meals eaten away from home. The 
results testify to the fact that relying only on household level data—at least in India—masks important 
variations in meal participation patterns among household members. Given Indians’ patterns of MAFH, 
the only way to effectively capture data on meal participation is with individual-level data. 
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Figure 5.4 Percent of individuals and households consuming at least one meal away from home, 
India 2011/2012 

 
Source:  Authors’ analysis of 2010-2011 Indian National Survey Sample data (NSSO India 2013 [2014 IN REF]). 

Figure 5.5 compares the mean number of MAFH for those who reported staying away from home 
for at least 24 hours and those who did not. It shows that persons away from home had much higher levels 
of consumption of “other” and “paid” meals, and that summed over all four of the different meal types, on 
average they consumed nearly seven times more MAFH than those who stayed at home. As in 
Bangladesh, persons staying away from home account for a disproportionate amount of meals eaten 
outside the home. Both the idiosyncratic nature of staying away from home and the eating patterns of 
MAFH suggest that staying away is an important variable affecting meal participation in ways that are 
likely to distort household-level-based estimates of food consumption and nutrient intake. HCES should 
make a point of including questions about those who stayed away from home during the recall period and 
the duration of their time away. These and additional questions could enable adjusting their consumption 
for different behaviors regarding meal participation. Questions about highly detailed meals at the 
individual level may be too time-intensive to ask. One possible alternative is to use a framework like the 
Indian meals module. Another would involve identifying a few reasons why a high proportion of meals 
were missed at home, such as being away for more than 24 hours.  

Figure 5.5 Mean number of meals away from home: By stayed away from home at least one day 
status (last 30 days), India 2011/2012 

 
Source:  Authors’ analysis of 2010-2011 Indian National Survey Sample data (NSSO, India 2013). 



 

29 

In concluding this section, we note that India’s unique HCES individual-based meal consumption 
module has enabled us to examine patterns of individual household meal participation. The module 
revealed a great deal of heterogeneity in meal participation patterns across households, but, more 
importantly, within households. This heterogeneity will result in important variations in levels of 
estimated and actual food consumption and nutrient intake. This finding suggests that the common 
assumption that all household members partake of all meals is acting to mask intrahousehold variations 
consumption patterns. It also suggests a structural shortcoming of HCES; that is, the items in the food 
consumption module list are examined at the household level only, with the effect, again, of masking 
what is significant intrahousehold variation.  

The extent to which the food list includes specific items that can also be included in an 
individual-specific meal module, like that of India, would enable the linkage and cross-checking of these 
entries, as well as the assignment of the food item only to those individual household members who eat 
them. This relatively recent capability resulted from India’s revision to the 2011–2012 HCES. This 
revision eliminated “cooked meals”—the single item in the food consumption module designed to capture 
FAFH at the household level. This item was replaced with three more detailed and explicit FAFH 
subcategories. These subcategories can be readily linked with three categories of the individual-based 
meals-away- from-home subcategory previously discussed (see Figure 3.1).  

In a recent study of India, it was assumed that the MAFH approach was more accurate because it 
is individual-based (Fiedler and Yadav 2016). The authors hypothesized that the changes enabled those 
more error-prone household-level FAFH questions to be directly linked to the individual-level questions. 
This provides both the respondent and the interviewer with a conceptual framework with which to 
organize and consider the meal pattern of each household member throughout the reference period. The 
study compared the consistency of individual households’ pairs of away-from-home estimates derived 
from the two modules. It found a high level of concordance between each household’s reported quantities: 
the MAFH module-estimated number of meals was only 3 percent greater than the FAFH module-based 
estimate.  

This difference in the two modules’ estimates was compared with the difference in the MAFH 
and FAFH total estimates using a previous version of the HCES (2007–2008), in which the food-item list 
contained just one FAFH item: “cooked meals.” Before the additional food-item categories were 
introduced, there was markedly greater disparity in households’ pairs of estimates; total reported numbers 
of FAFH were just 60 percent those of MAFH. In light of the many potential sources of measurement 
error, the findings should not be regarded as a definitive analysis of the existence of measurement error or 
of its causes. The study, which the authors labeled a “plausibility analysis,” concluded that the revisions 
in the questionnaire had dramatically reduced measurement error. They introduced a similar, individual-
based MAFH module with direct links to specific food items that captured FAFH in the household-based 
food consumption module. This appears to be an important strategy by which many countries can better 
capture individual meal participation while reducing measurement error.  

For purposes of developing a strategy for improving HCES, it is imperative to fully appreciate 
that the earlier round’s relatively greater discrepancy between MAFH and FAFH reflected the 
underreporting of FAFH vis-à-vis MAFH. It is the FAFH module that is the basis for developing 
estimates of household food expenditures. This was a fundamentally important part of the original 
motivation for undertaking the entire HCES and is still a primary motivation for it being conducted. There 
are benefits to using an individual-based MAFH module, and introducing specific food-list items that 
better capture specific types of FAFH: these items can be linked via specific types of MAFH entries to 
specific individual household members. This approach has reduced the underreporting of FAFH- relative 
to MAFH-reported consumption from 60 percent to 3 percent. Armed with these results, the nutrition 
community can anticipate finding considerable support from other HCES stakeholders in seeking to 
introduce the MAFH module, as well as linkable food-module items that capture FAFH. This is a win-
win situation. Moreover, in light of the dramatic reduction in measurement error in FAFH in India, the 
approach is a key recommended reform for globally improving HCES-based inferences about food 
consumption and nutrient intakes.  
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This lesson from India demonstrates that improving HCES-based inferences about food 
consumption and nutrient intakes is not only a matter of improving questionnaires. While that is an 
indispensable part of the process, an equally important part is ensuring that the additional information 
collected is used; that is, processed and analyzed appropriately. It is also essential that any HCES-
strengthening reform package include data-processing guidelines, provide step-by step descriptions, and 
offer ideas for building capacity. 

Guess Who’s Coming to Dinner? Meals Served to Nonhousehold Members  
Another unique feature of the Indian HCES is its collection of data about meals served to nonhousehold 
members. Analysis of the 2011–2012 Indian data revealed significant heterogeneity across households in 
the number of meals served to nonhousehold members. In the 30 days before they were interviewed, 
Indian households reported serving 1.4 billion meals—1.7 percent of total meals—to nonhousehold 
members. The mean number of meals served was 6.2. A total of 43,883 households (0.02 percent of those 
responding) reported having served 1,000 or more meals in the past 30 days. These households accounted 
for 5.9 percent of the total number of meals provided to nonhousehold members. When they are excluded 
from the calculations, the mean number of meals served to nonhousehold members falls from 6.2 to 5.8 
per household. Some 70 percent of reporting households served, at most, five meals (on average, one 
every six days) to nonhousehold members. Calculated over only those providing at least one— but less 
than 1000—meals, the mean number is 12.0 and the median is 6.0.13 

A comparison of the individual-level data on food received from other households with the 
household-level data on the number of meals served to nonhousehold members reveals very different 
responses.14 The household-level question-based estimates of total meals served to nonhousehold 
members is 1,379,067,247. The total number of meals that individuals reported receiving from other 
households was 1,068,039,644—23 percent less. The number of meals served to nonhousehold members 
varied dramatically, depending on whether the household sponsored a ceremony. Those that hosted a 
ceremony comprised only 1.4 percent of all households but served 20.2 percent of all the meals served to 
nonhousehold members. Households that hosted a ceremony provided a mean of 82.4 and a median of 28 
meals to others, compared to five and zero for those that did not have a ceremony. These households are 
likely to be extreme outliers in the overestimation of their consumption if meals they serve others are not 
identified and are subtracted from estimates of the food the household’s members consume. Only a few 
countries (India, Vietnam, and Bangladesh) collect data about special occasions—ceremonies, festivals or 
holidays—that are likely to be associated with these large distorting influences. This is likely to be a 
country-specific topic that warrants clarification, regardless of whether interviewers ask about it.  

These Indian findings are consistent with the earlier discussion about the AME and ENU 
adjustments. It concluded that adjustments for guests are important for the hosting households. However, 
it was noted that the importance of such adjustments for a given country depends on the frequency with 
which households host guests. We turn again to the LSMS-ISA country data to cast light on this topic. 
Another of the common modifications of the LSMS-ISAs involved efforts to better capture meals served 
to guests. Figure 5.6 shows the Nigerian HCES questions, which were the identical questions used in the 
Malawi and Niger surveys. One of the questions in the Tanzanian questionnaire is different. Rather than 
asking the total number of days in the past week when any meal was shared with a nonhousehold 
member, it asks how many people any meal was shared with.15 The effort to differentiate the number of 
                                                      

13 In light of the findings that the nutrient content of FAFH and food eaten at home are significantly different, combined with 
evidence that there is considerable heterogeneity (both within and across households) in who eats FAFH, it is likely that in 
countries where FAFH is relatively important that the use of the AME will be a less accurate proxy for the intrahousehold 
distribution of food. This is a hypothesis that merits testing. 

14  The NSSO’s Round 68 Instruction to Field Staff guidelines defines a ceremony as “an occasion on which a large number 
of meals (not just snacks) were served to nonhousehold members, which significantly affects the household’s total expenditure 
during the last 30 days. The occasion need not be religious.” (NSSO 2014: Section 3.3.14.) 

15 Given that both questionnaires ask about the total number of meals served and that responses are recorded independently 
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meals served to guests of different ages is apparently motivated by the desire to obtain AME-like 
information with which to gauge the relative significance of the quantity of food that is shared. Again, we 
are unaware of whether that information is being used to make such adjustments, or—if it is—how it is 
being used.  

Figure 5.6 Meals shared with nonhousehold members 

 
Source:  Nigeria General Household Survey 2012–2013 Questionnaire (Nigeria, NBS 2014). 

The Uganda National Panel Survey (UNPS) collects less cognitively demanding, but potentially 
less precise, data on the same topics. Its relevant portion is shown in Figure 5.7. The Uganda approach 
does not collect information on the duration of the presence of each category of visitors. Instead, it 
examines whether they were present “on average”—does that mean, for instance, for at least 3.5 days? 
This leaves enormous room for interpretation by both the enumerator and the respondent. Further, the 
survey’s Manual of Instructions provides no additional guidance. It notes simply: “Record the number of 
people who on average were present in the last seven days separately for adults and children by sex. 
Children are persons who have not attained the age of 18” (Uganda Bureau of Statistics 2011, 25). Table 
5.9 shows the responses. Of the 25.3 percent of households that reported at least one visitor in the past 
seven days, 80 percent reported four or fewer, while 69 households reported 20 or more. It is not known 
whether Uganda uses these data to adjust estimates of household members’ food consumption. 

                                                      
for each of four age categories, it is not clear what is being gained by asking about either the number of days in which meals were 
shared or the number of people with whom they were shared.   
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Figure 5.7 Ugandan National Household Survey and National Panel Survey 2009/2010, 2010/2011, 
2011/2012, 2012/2013 

 
Source:  2011–2012 Ugandan National Panel Survey Questionnaire (Uganda, UBOS 2011). 

Table 5.9 Household visitor in the past 7 days, Uganda 2009–2010 
  Mean number of visitors per HH 
Type of 
visitor 

Percent of HHs with 
one or more visitor 

All  
HHs 

Only HHs with  
1+ visitors 

 
Source:  Authors’ analysis of 2011–2012 Indian National Survey Sample data. 
Notes:  HH = household. The Manual Instructions reads: “In this survey, a household is defined as a group of people who have 

been living and eating their meals for at least 6 of the 12 months preceding the interview. Therefore, the member of the 
household is defined on the basis of usual place of residence…There may be guests or visitors present in the household 
on the date of the interview…Note that relatives to the head who happen to be visitors on the date of the survey will be 
recorded as visitors.” 

Both the Nigerian and Ugandan sets of guest questions require considerable cognitive effort on 
the part of the HCES respondent, and are likely subject to considerable recall error—particularly when 
there are substantial numbers of shared meals. Figure 5.8 shows that this is the norm in the five countries 
listed. Not only is serving meals to guests common, involving between 22 percent and 31 percent of all 
households in just the previous seven days, but—as Figure 5.9 shows—the number of meals provided is 
substantial as well. Taking into account meals served to guests appears to be relatively more important in 
these African countries as compared to India, where in the last 30 days 43.3 percent of households 
reported sharing at least one meal with a guest. The Indian unconditional mean number of meals provided 
to guests was 6.2, and the conditional average was 12.7 meals. When these measures are recalculated on a 
per-day basis to make them comparable, India’s unconditional mean number of meals is 0.21, which is 
roughly equal to Niger’s 0.22 (the next–to-lowest number of these five African countries). The Indian 
conditional mean (0.42) is less than Uganda and Malawi’s (0.44), which are tied as the lowest of the five 
African countries. On the basis of this limited sample, it is difficult to say whether the number of guest 
meals in Africa relative to Asia is a systematic regional difference and, therefore, of particular 
importance. It is, however, an issue that merits additional consideration and analysis. 



 

33 

Figure 5.8 Percent of households reported sharing at least one meal with a nonhousehold member 
in the past seven days 

 
Source:  Authors’ analysis of data from NSO Malawi 2012, INS Niger 2012, NBS Nigeria 2014, NBS Tanzania 2014, UBOS 

Uganda 2011. 

Figure 5.9 Average number of meals provided nonhousehold members in the past seven days 

 
Source:  Authors’ analysis of data from NSO Malawi 2012, INS Niger 2012, NBS Nigeria 2014, NBS Tanzania 2014, UBOS 

Uganda 2011. 
Notes:  Unconditional mean = Denominator includes all households. Conditional mean = Denominator includes only 

household providing one + meals. 

We have no data on the content or type of meals served to guests. Comparing them to their 
respective country’s average number of meals eaten per day—and taking into account household size—in 
the last seven days the number of guest meals ranges from slightly more than one person-day of meals in 
Malawi and Uganda, to more than two person-days in Niger and Nigeria, to nearly four person-days of 
meals in Tanzania.16 It may be inferred that in these countries, the amount of the household’s food that is 
being shared ranges among the five African countries from a low of 2.3 percent in Tanzania to a high of 
4.6 percent in Malawi, with an unweighted average of 3.6 percent across these five African countries. By 
comparison, in India the amount is 1.7 percent of the total meals eaten in the past 30 days. 

                                                      
16 It is possible that some of these meals are provided on a commercial basis.  
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Figure 5.10 Percent of all meals shared with a nonhousehold member in the past seven days in five 
African countries 

 
Source:  Authors’ analysis of data from NSO Malawi 2012, INS Niger 2012, NBS Nigeria 2014, NBS Tanzania 2014, UBOS 

Uganda 2011. 

Clearly, a total accounting of the impact of food shared with nonhousehold members requires 
calculating the net effect of these leakages out of the household’s apparent consumption with the 
injections that occur when household members are guests in other households. In the aggregate, the net 
effect is zero, as the number of meals served by households to guests must equal the number of meals 
received by guests (although in India, as was shown, they were far from equal). Still, this information is 
of interest because the content of the meals and the specific characteristics of the households providing 
them may vary systematically, and may have differential nutritional impacts.  

For instance, it has long been discussed that not collecting this information results in a systematic 
over-estimation of consumption by wealthier families and a systematic underestimation of the 
consumption of poorer families. The wealthy can afford and are more likely to provide meals to others 
(including employees, such domestic help), and can provide larger quantities of, and more nutritious, 
foods. In contrast, the poor are more likely to be on the net receiving end of such meals (Bouis 1994; 
Subramanian and Deaton 1996; Deolaliker and Behrman 1988). The only HCES that we are aware of that 
collects information on the number of meals received from other households, however, is the Indian 
survey (discussed earlier).  

As was also noted earlier, some of the LSMS-ISA countries’ questionnaires include a breakdown 
of guests by age. Table 5.10 presents some analyses of data from the Nigerian 2012–2013 survey. Of the 
30.5 percent of Nigerian households that shared at least one meal with a guest in the past seven days, the 
most common practice (43 percent of total occurrences) was a household serving a single age group of 
guests, most commonly those 16 to 65 years old. Sixty-eight percent of households that served at least 
one guest served at least one meal to a person in that age group. In Niger and Uganda, households were 
twice as likely to have an adult guest than a child guest, raising speculation as to whether these might 
include some commercial activities (that is, households selling meals, which is not asked about 
specifically or otherwise detectable). In general, guest meals were not highly concentrated in host 
households. While there were households that served guests three meals a day in each of the seven recall 
days, the average household serving at least one guest meal served three during the entire seven-day recall 
period.  
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Table 5.10 Meals served to nonhousehold members by age group, Nigeria 2012–2013 
 Households with 1+ guests Meals served* 

Age of 
guests Number Percent Mean    Mean Median Total 

Percent of  
all meals 

 
Number of nonhousehold meal guests age 

groups served per host households 
 Households with 1+ guests 

Number or guest 
age groups 

 
Number 

 
Percent 

 

1 611 43% 
2 422 30% 
3 229 16% 
4 161 11% 
Total 1423 100% 

Source:  Authors’ analyses of data from NBS Nigeria 2014. 
Notes:  *Calculations of the averages include all households (1,423) serving at least one guest meal, including those serving 

none to some age categories. 

These data from five African countries suggest that in terms of both the relative size and 
frequency of adult and children’s meals, it is substantially more important to capture information about 
households whether the guests are adults or children. More generally, the frequency and number of meals 
served to guests appears to be another important aspect of meal participation. This information should be 
included so that appropriate adjustments can be made in estimating both the entire households’ and 
individual household members’ food consumption and nutrient intakes. 

Food Away from Home 
The FAFH measure is at the very crossroads of more effectively capturing food quantities and the number 
and types of partakers in meals. Ultimately, HCES data can be strengthened by allowing for better 
inferences about food consumption, nutrient intake, and nutrient status. Doing a better job of collecting 
data on meal participation will entail doing a better job on collecting FAFH and vice versa. 

Our analysis of the Indian HCES individual-level meal module revealed that food consumed 
away from home constitutes a particular challenge to measuring meal participation more successfully. 
This is because FAFH is highly heterogeneous, both in terms of the number and types of meals 
consumed, as well as the individual household members. Heterogeneity in meal types is especially 
challenging because we generally have information only about the value of the food consumed away from 
home (that is, the level of expenditure on it); there is no information about the actual quantity or types of 
foods consumed. Therefore, the nutrient content of the food has to be imputed, and imputation is a 
technique that requires a number of strong assumptions, making it fraught with pitfalls and uncertainties. 
(See Mwangi, Fiedler, and Sununtnasuk 2016). 

More directly pertinent to the topic of meal participation is that the India analysis revealed that 
FAFH consumption can be highly heterogeneous by individual household member. This directly 
undermines the standard presumption that all household members partake in all meals, and contributes to 
inaccurate estimations of food consumption and nutrient intakes. There are relatively few other HCES in 
middle- and low-income countries that assess the extent to which the Indian findings of intrahousehold 



 

36 

heterogeneity in FAFH may be generalized to other countries. There is little reason, however, to expect 
India to be an exception.  

Although many HCES have collected data on food consumption for three decades or more, it is 
only in the last few years that many of them have started to collect information about FAFH. Most have 
added questions incrementally and have done so in what Smith, Dupriez, and Troubat (2014) characterize 
as an “ad hoc and unsatisfactory” manner. The approaches vary enormously, as may be seen in Figures 
5.11 and 5.12, which present a select sample of examples. In most cases, efforts to capture FAFH have 
consisted of adding items to the food list in the food consumption module and collecting information on 
the consumption of FAFH at the household level only.  

Figure 5.11 Select HCES approaches to capturing food away from home 

 
Source:  Indian National Survey Sample Questionnaire (NSSO India 2007 and 2014); Bangladesh Household Income and 

Expenditure Survey Questionnaire (BBS, HIES 2011); Malawi Third Integrated Household Survey Questionnaire 2010–
2011 (NBS, Malawi 2012); Ethiopia 2010–2011 Household Consumption and Expenditure Survey (CSA Ethiopia 2010); 
Uganda National Household Survey Questionnaire 2009–2010 (Uganda, UBOS 2011)  

Two of the LSMS-ISA countries—Nigeria and Tanzania—have added an additional module that 
includes questions asking whether household members consumed any meals or drinks away from home 
during the recall period. (Again, we are unaware of whether or how these data are being used. The 
questions vary in number and content and by level by country. The Nigerian module collects household-
level data. The Tanzanian module asks about each individual household member. Both include breakfast, 
lunch, and dinner, as well as several specific types of common foods and alcoholic and nonalcoholic 
drinks. The relevant portions of the questionnaires are presented in Figures 5.12 and 5.13. Both HCES 
questionnaires have added 12 (of the total of 15) questions to this FAFH module, simply to collect 
additional information on nonmeal foods and drinks.   

Those are a lot of additional questions to capture simply snacks, begging several questions: Is this 
additional detailed data being used in a manner that justifies dedicating the quantity of added questions 
and the length of the interview it requires? Do the empirical findings of the nutritional or economic 
significance of this additional information justify this added investment? Would these questions and the 
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interview time they entail be better “spent” capturing other aspects of FAFH and/or behaviors regarding 
meal participation behavior that are relatively more significant—such as some of the unaddressed issues 
related to meal participation raised in this paper? Figure 5.13 provides some insights for the Tanzania 
case. Only two of the six snack categories that more than 4 percent of individual Tanzanians were 
reported to have consumed away from home in the past seven days were sodas and other nonalcoholic 
drinks (10.1 percent), as well as tea, coffee, samosa, cake, and other hoteli snacks (6.5 percent). 

Figure 5.12 The Nigeria GHPS 2012–2013 FAFH Module 

 
Source:  Nigeria General Household Survey 2012-2013 Questionnaire (NBS, Nigeria 2014). 
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Figure 5.13 The Tanzania TNPS 2012–2013 FAFH Module 

 
Source:  Authors’ analysis of Tanzanian National Panel Survey 2012-2013 (NBS Tanzania 2014). 
Notes:  TNPS = Tanzania National Panel Survey; FAFH = food (eaten) away from home. TSH = Tanzanian shillings. December 13, 2013 exchange rate $1.00 USD = 1,589 TSH. 

A total of 174 responded consuming items with a value of zero. A total of 747 (84%) of which reported consuming a full meal outside of the home. 
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The Tanzanian Enumerator Manual states: 
Section F should include all food or drinks consumed outside the household. 
(Anything the respondent ate or drank outside the household should fit in one of the 
questions in this section.) However, avoid double counting. For example, if the 
respondent ate a full dinner that included barbecue meat, list this EITHER in 
questions 2&3 or 4&5, NOT in BOTH places (Tanzania NBS 2012, 52). 

FAFH is defined differently in the Nigerian survey. The Nigerian Interviewer Instruction Manual 
states: 

This section is designed to capture information on the food that any household 
member bought that was prepared outside of the household. If the food was prepared 
outside the household, whether it was consumed outside the home or inside the home, 
it is considered as a meal taken outside the home [emphasis added.] (Nigeria NBS 
2013, 62). 

There are a substantial number of foods that are specifically asked about in the Nigeria FAFH 
module and that are also included in the Nigerian food list. This list is included in the food module and 
contains: donuts (item #27); biscuits (item #28); meat pies (item #29); dairy- based beverages (items #110 
through #115); nonalcoholic drinks (coffee #120, chocolate drinks #121, tea #122, or any of items #150 
through 155); and alcoholic drinks (items #160 through 164). It is unclear whether foods reported to have 
been consumed in this section are also reported to have been consumed in response to questions in the 
food consumption module. The interview instruction manual makes no mention of this possibility of 
double counting. Nor, however, is there offered any way by which these potentially duplicated items are 
differentiated, suggesting that this was an oversight and that at least some are likely to be duplicated. This 
is troubling.17 

While keeping in mind the apparent data quality issues of the Nigerian survey and the fact that 
the Nigerian responses are at the household level, and that those of Tanzania are based on individual 
household members, it appears as though eating FAFH is roughly three times more common in Nigeria, 
as shown in Tables 5.11 through 5.13. By far, in both countries, the most common type of consumption 
away from home reported is eating a meal. In Tanzania, the specific type of meal is not identified. In 
Nigeria, meals account for 62 percent of total FAFH expenditures (Table 5.11) and more than 70 percent 
of the FAFH occurrences (Table 5.12). The most common Nigerian FAFH is lunch, followed by 
breakfast, snacks, and—lagging far behind—dinner (Table 5.12). If it is assumed that the FAO meal 
weights (used in the Weisell and Dop [2012] ENU example, discussed earlier) are applicable to Nigeria 
and they have been applied, the rank orderings of the importance of these types of FAFH remains 
unchanged (as shown in the bottom portion of Table 5.13). 

When these Tanzanian person-level estimates are aggregated up to the household level, and 
weekly estimates are extrapolated to annual totals, we find that that FAFH expenditures total 24.7 percent 
of annual total household food expenditures and 16.4 percent of annual total household expenditures. 
Even in one of the poorest countries of the world, FAFH figures prominently in the diets and household 
budget of the average family.  

The results from Nigeria clearly demonstrate the significance of FAFH in that country in both 
urban and rural areas. The incidence of some consumption of any food or drink away from home is high, 
with the percentage of households in urban areas 24 percent greater than in rural areas. The consumption 
of meals away from home—specifically identified as breakfast, lunch, or dinner—is also high throughout 
the country, with the urban-area percentage exceeding the rural by 38 percent. Meals account for nearly 
two-thirds of FAFH expenditures, and lunch expenditures alone account for 36 percent of the total. Still, 
one is struck by the high percent of rural households that eat some FAFH. If FAFH is as heterogeneous in 

                                                      
17 One of the authors found three earlier versions of the Nigeria HCES to be seriously flawed, as well. In that work, efforts to 

develop a nutrient analytic file in order to estimate food consumption and nutrient intake were abandoned due to implausible and 
inconsistent responses. 
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Nigeria as it is in India, it will likely be seriously distorting individualized estimates of food consumption. 
This suggests that in the absence of any information to the contrary, it may be preferable to leave 
estimates of food consumption and nutrient intakes at the household level.  

Table 5.11 Expenditures on food away from home, Nigeria Post-Harvest Survey 2012–2013 
 Household spending>0 Amount of expenditure (Nairas)i 

Type of food consumed 
 away from home Number Percent Mean Median 

Standard 
Deviation Total 

Percent  
of total 

 
Source:  Authors’ analysis of Nigerian General Household Survey 2012-203 (NBS, Nigeria 2014). 

Table 5.12 Households with meals consumed away from home in the last seven days, by season 

 
Source:  Authors’ analysis of Nigerian General Household Survey 2012–2013 (NBS, Nigeria 2014). 
Notes:  There were a total of 4,679 and 4,789 households in post-planting and post-harvest surveys, respectively, but some 

households did not answer any of the meals away questions. The numbers reported include only households with at least 
one response. 
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Table 5.13 Meals consumed away from home in the last seven days, by season 

 
Source:  Authors’ analysis of Nigerian General Household Survey 2012–2013 (NBS, Nigeria 2014). 
Notes:  HH = household. The survey was a panel. Each HH was interviewed twice; once during a post-planting round and once 

during a post-harvest round. There were a total of 4,679 and 4,789 households in post-planting and post-harvest surveys, 
respectively, but some households did not answer any of the meals away questions. The numbers reported include only 
households with at least one response. *FAO weights: Breakfast = 0.16; Lunch = 0.43; Dinner = 0.30; Snacks = 0.11. 
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6.  ELEMENTS OF A GLOBAL STRATEGY FOR IMPROVING HCES AS A TOOL 
FOR NUTRITION POLICY MAKING: AN INCREMENTAL, MEAL-FOCUSED 

APPROACH  

Discussion  
How important adjusting for meal participation is depends upon the issue(s) of interest. If there is interest 
in and a need for household-level analyses only, then the only meal participation issue that is important is 
the household food (and its nutrient contents) served to nonhousehold members. If instead the interest is 
in individual household members—and household-level data gathered from the Household Consumption 
and Expenditure Survey (HCES) must be individualized— then all the various issues that have been 
discussed here are pertinent. 

The common, generally implicit assumptions in individualizing HCES data on household food 
consumption are that (1) all household members—and only household members—eat all the food, and (2) 
all household members participate in all of the households’ meals during the recall period. These 
assumptions are increasingly unlikely to hold true individually, but all of them collectively are most 
unlikely. If HCES are going to be used to estimate individual food consumption and nutrient intakes—
and given the current absence of affordable alternative survey data sources—then there is likely to be an 
increasing need to measure who is eating what; that is, to collect data on individual meal participation.  

As has been discussed, only about one-fifth of HCES collect any information about meal 
participation, and those that do collect only partial and piecemeal measures. That may be understandable 
given all of the additional questions needed to capture this multifaceted, often idiosyncratic behavior 
comprehensively. Simple empirical explorations were made of the few HCES that collect (in all cases) 
only some of the data required to measure individual meal participation. These analyses consistently 
revealed that the use of any of the diverse methods by which analyses have attempted to take meal 
participation patterns into account (Box 6.1) all appear to be relatively important sources of commonly 
overlooked variation in the estimated quantity and types of food apparently consumed and, thus, in 
apparent nutrient intakes.  

Box 6.1 Methods to take into account household members’ meal participation 

 

 

 

 

 

 

 

 
 
 
 
Source:  The authors. 

The following methods are commonly used to take into account meal participation:  
• understanding intra- and interhousehold variations in usual meal patterns  
• better accounting for individual household members’ presence in the house during the 

recall period 
• knowing whether all household members ate in the household during the recall period  
• capturing the number of days individual household members ate in the household during 

the recall, and whether individual household members reported missing one or more 
meals 

• determining which meals were missed  
• considering the presence in the household of nonhousehold members with whom the 

household shared at least one meal during the recall period  
• the number and types of meals shared with guests during the recall period,  
• intra-household variations in the frequency of consuming FAFH and 

• intra-household variations in the types of meals or the types of food eaten away from 
home. 
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This study investigated individually and independently the importance of these varied and diverse 
components, all of which would be required to comprehensively capture data on individual meal 
participation. It did not estimate the impacts on nutrient intake or nutrition status of not adjusting for meal 
participation. Those impacts are likely to be highly country specific, difficult to isolate, and—to the extent 
they were quantified—of questionable external validity. They were thereby judged not to justify the 
considerable additional work their derivation would entail. Some of the identified shortcomings 
contribute to underestimating the consumption levels of some individuals and some result in 
overestimating them. The net outcome for any individual, and for the entire population, will include some 
offsetting effects. The extent to which nutritional indicators will be overly optimistic or unduly 
pessimistic cannot be determined a priori. It should be acknowledged, however, that taking all these 
effects into account simultaneously (to the extent that that is possible with any given HCES) may result in 
an additive and, in some cases, a multiplicative effect. This can result in even greater deviations between 
assumed and actual behaviors, and between imputed and actual levels of food consumption and nutrient 
intake levels. Ultimately, the relative importance and net effect of any of the various HCES shortcomings 
depends on the particular HCES in question, its specific measurement of meal participation, and if and 
how adjustments are made for meal participation. More fundamentally, however, it depends on the 
particular country and its specific dietary practices, cultural and environmental factors, and, at the 
individual level “metabolic responses and circadian variations in appetite-regulating hormones and 
digestion” (Huseinovic et al. 2016).  

Unaddressed patterns of meal participation contribute to instability in HCES-based inferences of 
individual food consumption, nutrient intake, and nutrition status. To our knowledge, there currently is no 
HCES that comprehensively addresses all issues related to meal participation. We found India and, to a 
lesser extent, Tanzania to have better-designed questionnaires in terms of capturing data on meal 
participation data. The Indian questionnaire has a number of extraordinary features. First, it includes a 
module that identifies not only the meal pattern of each individual household member throughout the 
recall period, but that also differentiates meals by whether they were eaten at home or away. Further, the 
survey disaggregates meals away from home into four specific types. It also includes each individual’s 
usual daily number of meals, and the number of days the individual spent away from home for at least 24 
consecutive hours during the recall period. This measure accounted for a disproportionately high number 
of meals consumed away from home. In addition, the food module used in the Indian questionnaire 
contains a household-level food list. This list includes three types of meals that can be cross-referenced 
with the household-level meals module to identify the specific individual members who actually ate some 
of the food away from home (FAFH). It does not, however, differentiate the content or specific type of 
meal consumed. Finally, the questionnaire asks about meals served to nonhousehold members, as well as 
whether households sponsored a ceremony during the recall period. This activity accounted for a large 
fraction of all meals served to others.  

Recent changes introduced in the Living Standards Measurement Survey-Integrated Survey on 
Agriculture (LSMS-ISA) questionnaires have incorporated functional equivalents of some of the Indian 
questionnaire’s meal-related information. However, the changes are much more limited and, in general, 
inferior to the more comprehensive Indian approach. Among the five countries—Niger, Nigeria, Malawi, 
Tanzania, and Uganda—that completed the LSMS-ISA, Tanzania is the most exemplary. The Tanzanian 
questionnaire has two standout features. First, it inquires about the number of days each individual 
household member ate at home during the recall period. Second, it contains a household member-specific 
set of questions about FAFH that covers the content of snacks, though the questionnaire does not 
differentiate among the types or content of meals consumed away from home. 

In drawing conclusions and making recommendations from our foray into the limited HCES 
world of meal participation, we return to the parable of the six blind men and the elephant. Our study uses 
a compelling hypothetical example, though it is based on limited data on a limited number of countries. 
Yet, based on our review of the the suggestive empirical data available, we can conclude that the HCES 
should be collecting additional information about meal participation. This information should then be 
utilizing it as a routine part of data processing to adjust for meal participation in the course of developing 
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estimates of food consumption, nutrient intake, and nutrient status. These same considerations, however, 
have a caveat. Early on in the paper, we made the case that the requirements of collecting comprehensive 
data would be prohibitive in terms of additional time and costs. Therefore, it is suggested that this 
initiative should not be unduly ambitious. The additional data collected should be fairly limited and 
strategic in nature to better ensure that they are adopted and that improved inferences come to fruition.  

Given that there would still be considerable error in measuring food consumption and nutrient 
intake, is it worthwhile to pursue the systematic collection of additional information on meals? What is 
the alternative? As discussed earlier, HCES are relied on as a source of household-level information that 
is otherwise unavailable. It is the absence of individual level 24-hour recall that has spawned the use of 
HCES. The surveys have also been generated in response to some strong assumptions about the 
intrahousehold distribution of a given household’s food, and the full participation of all members in all 
the household’s meals served throughout the recall period. If even only some portion of that measurement 
error can be better addressed, it cannot but be regarded as progress in the metrics of food consumption 
and nutrient intake.  

The processes of economic development and modernization are transforming societies, creating 
increasingly mobile populations with increasingly complex lifestyles. These transformations are 
manifested in part by rapidly increasing consumption of food prepared and eaten away from home, and by 
increasingly distinct behavioral patterns—including eating patterns—of individual household members. 
Household members’ meal patterns are increasingly heterogeneous, idiosyncratic, and distinct from those 
of other members of the same household. Ineluctably, efforts to more accurately identify food 
expenditures is a critical component of the original—and still-paramount—aim of all key HCES 
stakeholders. Done by tracking total household expenditures and poverty, this effort will involve tracking 
FAFH more closely, which will, in turn require more closely identifying the meal-eating behaviors of 
individuals.  

HCES will always retain some idiosyncratic characteristics due to country-specific needs and 
interests, as well as cultural differences in dietary matters. The increased attention now being devoted to 
standardizing HCES and to systematically strengthening their common shortcomings has brought focus to 
the complex intersection of three important topics. These topics, which require additional refinement and 
which are part of any forward-looking agenda to improve HCES, are: (1) making the food list more 
nutritionally sensitive, (2) improving the capture of FAFH, and (3) better identifying meals served to 
nonhousehold members and meals missed/not taken by household members over the recall period. Better 
addressing these three overlapping topics has been among the primary motivations for the LSMS-ISA 
modifications. Those modifications include introducing new modules on FAFH and food security, which 
themselves focus on capturing the usual numbers of meals eaten in a day and the number of nonhousehold 
members served meals. Efforts are even made to document key characteristics of those household guests 
to indicate their nutritional significance. It is possible to break apart these overlapping issues to make 
them more manageable and likely to be acted upon. 
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7.  RECOMMENDATIONS 

In any country, it is likely that there is some—perhaps a considerable amount of—preliminary work that 
could be done to gather more information that could be used to make adjustments for meal participation. 
For example, efforts could be made to collect particular data item(s), to inform the likely relative 
importance of particular topics, and to determine the best ways to phrase particular questions or identify 
close-ended responses. That is the case, for instance, in learning usual meal patterns, the relative 
importance of food (eaten) away from home (FAFH), of commonly eaten or provided meals, of the 
importance of ceremonies, and of the relative weights that should be given to breakfast, lunch, and dinner, 
as well as commonly consumed FAFH. Such information may be available from nutrition studies or 
surveys or other sources, or could be obtained from small-scale, pilot studies. These data can be used to 
quantify the relative importance of each of these issues, and thereby inform the best way to proceed in 
terms of prioritizations and sequencing of topics. Bearing this in mind, we present some specific 
recommendations. 

1. All HCES should consider adding an individual household-member-based meal module 
similar to that of India (Figure 3.1), modified for their own recall period.  
In some countries the adoption of this module will eliminate other currently asked questions, 
which would become redundant, such as:  
How many meals, including breakfast, are taken per day in your household?  
How many days in the past was <NAME> present in the household during the past 

(RECALL PERIOD)? Did <NAME> eat meals in this household in the last (RECALL 
PERIOD)? 

How many days was <NAME> present in the household during the past (RECALL 
PERIOD)? 

Does <NAME> get meals at the school (school feeding)? 
Did <NAME> consume any meals/snacks/drinks outside the household in the past (RECALL 

PERIOD)? 
2. If the entire individual household-member-based meal module cannot be added, a 

prioritized ordering of the questions in the module that should be added would be: 
The number of meals <NAME> usually takes in a day. 
The number of days <NAME> stayed away from home during the last (RECALL PERIOD). 
The number of meals that <NAME> purchased and ate away from home during the last 
(RECALL PERIOD). 
The number of meals that <NAME> ate at home during the last (RECALL PERIOD). 
Does <NAME> get meals at the school (school feeding)? 

Additional questions or food items should also be added to better capture FAFH. Here, it is more 
difficult to be prescriptive without narrowing the discussion to specific HCES and making suggestions 
that are congruent with a particular HCES’s current general approach, while taking into account the 
specifics of its current FAFH questions.  

Two distinct, but not necessarily mutually exclusive, approaches have been discussed. The first, 
the Indian approach, involved adding common meal types that can be linked with the meal module 
responses of the individual household member so as to assign the household-level responses more 
selectively. In this way, the responses would be appropriate only to the subset of household members who 
consumed the meal. The second approach was that of the LSMS-ISA countries, which introduced a 
standalone FAFH module. In most instances that module was designed to collect household-level data, 
but in Tanzania it is an individual household-member-based module. For reasons detailed earlier, we 
believe the individual-based approach to be preferable. Meals and snacks can be differentiated to collect 
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additional information about portion sizes or more detailed content data. To accomplish this, it is essential 
that survey supervisors’ and enumerators’ guidelines and trainings emphasize the need to avoid double 
counting these entries (as does Tanzania). In addition, priority should be given to focusing these 
additional efforts on meals as opposed to snacks. The top priority is to get a reliable count of the number 
of meals eaten away from home; consideration should then turn to distinguishing meal types (breakfast, 
lunch, dinner) and methods for estimating their contents. This might consist of adopting any of four 
methods that have been discussed to estimate the nutrient content of FAFH. These are: (1) identifying 
common plates of each (Bermudez et al. 2012); (2) specifying key plates in the food list (following the 
examples of Bangladesh and India, among others); (3) developing something similar to, or simply using, 
the FAO meal weighting scheme discussed earlier (and exemplified in Table 4.1); or (4) applying the 
Subramanian-Deaton (1996) approach, imputing it as equal to the expenditure level multiplied by the 
reciprocal of the cost per nutrient unit of foods for which both quantities and values are reported. Another 
possibility is to undertake work similar to that which Peru’s National Statistics Institute has been 
conducting with the support of the World Bank (Farfan, Genoni, and Vakis 2015). This research sampled 
a variety of eating establishments, collected recipes and samples of prepared foods, and conducted 
laboratory analyses to identify their contents.  

Consideration should also be given to adding the following prioritized questions:  
3. How many meals were served to nonhousehold members during the last (RECALL 

PERIOD)? 
4. Did the household host a ceremony, party, or festival in the past (RECALL PERIOD) 

during which a large number of meals (not just snacks) were served to nonhousehold 
members? If “yes,” how many persons attended the ceremony/party/festival? 

5. During the last days (RECALL PERIOD), did nonhousehold members stay one or more 
nights in the household as a guest? If “yes,” how many nights did they stay? Indicate the 
total number of meals served to these guests during their stay: children under age 15 
years and adults age 16 and over.  
If this question is asked, it should precede question #5, which should be revised to: Other 
than those provided to the persons who stayed overnight in the household, were any other 
meals served to nonhousehold members during the last (RECALL PERIOD)? If “yes,” how 
many were provided to children under age 15 years and adults age 16 and over?  

In addition, all HCES should collect information about women’s breastfeeding status (exclusively 
or partially), and identify the specific children being breastfed (exclusively or partially). HCES should 
also inquire about women’s pregnancy status and the trimester of their pregnancy. While not directly 
related to meal participation, as discussed, these are essential data for making inferences about the 
adequacy of diets, which is the ultimate objective of collecting data on meal participation. 

Some Final Words 
Collecting data on meal participation to improve individualized food consumption and estimates of 
nutrient intake will entail improving questionnaire design. It will also require efforts to improve how the 
data are processed, and these sets of required changes will need to be implemented hand in hand. For 
instance, the Indian HCES’ three meal-specific, household-level food-list items can be cross-checked with 
their corresponding, individual-based meal pattern module entries in the household roster portion of the 
questionnaire. In this way, household-level responses to the entries in the food-item list can be assigned 
exclusively to those persons identified in the meal module responses as personally consuming each of 
those particular meal/food items. Modifications in HCES questionnaires should enable the collection of 
more information with which to make adjustments for meal participation. To accomplish this, it will be 
essential to make that intention known to HCES data processors and analysts alike. Incorporating the 
necessary specifications for such analyses should be developed or added to any existing HCES data-
processing guidelines, analysis plans, or report guidelines, and should be part of any training of HCES 
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data processors and analysts. Ideally, that training should be done to better ensure they are working 
together toward the same goals and have the same expectations.  

As has been noted several times in this paper, we are unaware of the extent to which information 
that was collected and that may be used to adjust for meal participation (at either a household or 
individual level) was motivated by the desire to make such adjustments, or if, in fact, it was ever used 
toward that end. National statistics offices (NSOs) should be encouraged to continue the process, begun 
only a few years ago in many countries, of providing greater access to HCES data, reports, and processes. 
This will enable a better understanding, greater visibility and transparency, and greater discourse about 
the specifics of its HCES work. An important part of this work is encouraging NSOs to document how 
they input, clean, process, and analyze HCES data. 

NSOs face common shortcomings and agendas in their efforts to more rapidly and effectively 
repurpose their HCES. Their objective is to strengthen the relevance of HCES and make them more 
reliable sources of data on food consumption. The shared nature of this work constitutes a public good, in 
the economic sense of the word. The work is a product or service that one country can use without 
reducing its availability or usefulness to another country, and from which no individual or country is 
excluded. As such, this work merits a public platform by which its findings can be made available in a 
manner consistent with its nature as a public good—that is, widely and free of charge.  

Efforts should be made to highlight the various changes in HCES that will facilitate the collection 
of the additional information required to better capture meal participation. Furthermore, it would be useful 
to document the impetus for these changes and to learn whether they are being used to adjust for meal 
participation and, if so, how. It is also important to document how these efforts are viewed by those NSOs 
undertaking them. As part of its mandate to serve as an international household survey clearinghouse and 
as the lead international agency charged with promoting quality, this responsibility should fall to the 
International Household Survey Network. The information could be made available on its website 
(www.ihsn.org). In just the past three to five years, the site has been transformed into a key international 
household survey resource, complete with survey descriptions, documentation, data, methodological 
papers, and reviews. In addition, as the provider of technical assistance and the agency leading the LSMS-
ISA initiative (2016a) and the Inter-Agency Expert Working Group (2016b), the World Bank’s LSMS 
team should also play a significant role in assembling this information.   

Finally, even with the implementation of some of the meal participation enhancements discussed 
here, it appears that there is and will likely remain substantial measurement error in making inferences 
about food consumption and nutrient intakes using HCES. Most countries do not have a viable alternative 
data source with which to investigate these fundamentally important measures. We therefore encourage 
countries to continue their efforts to modify HCES to improve the inferences that can be drawn from 
them. We also urge countries to corroborate HCES data and HCES-derived imputations with estimates 
based on other data sources. These include any available 24-hour-recall survey data (regardless of how 
dated or nonrepresentative the sample), Food and Agriculture Organization Food Balance Sheets, and 
national agricultural data. Such corroboration can help to bracket parameter estimates, providing greater 
confidence that the estimates are reasonable. At the same time, this validation can take into account the 
public health adage that making decisions with imperfect data should be done in a manner to ensure that 
nutrition programs “do no harm.” 
  

http://www.ihsn.org/
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APPENDIX A: SUPPLEMENTARY TABLE 

Table A.1 Adult male consumption equivalents: Moderate physical activity 

 
Source:  FAO (2004). 
Notes:  *Average 6–12 months.  
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APPENDIX B:  HUMAN CONSUMPTION EPENDITURE SURVEYS ANALYZED 

Akhter, U. A., K. Ahmad, V. Chou, R. Hernandez, P. Menon, F. Naeem, F. Naher, et al., 2013. The Status of Food 
Security in the Feed the Future Zone and Other Regions of Bangladesh: Results from the 2011–2012 
Bangladesh Integrated Household Survey (BIHS). Policy Research and Strategy Support Program for Food 
Security and Agricultural Development in Bangladesh. Dhaka: International Food Policy Research 
Institute.  

Niger, INS (Institut National de la Statistique). 2012. Niger Enquete Nationale sur les Conditions de Vie des 
Menages 2010–2011. Accessed May 10, 2016 Catalog.ihsn.org/index.php/catalog/4584.  

National Bureau of Statistics, Ministry of Finance. (NBS Tanzania 2014). Tanzania National Panel Survey 2012–
2013, Wave 3. Accessed May 10, 2016. Catalog.ihsn.org/index.php/catalog/6239.  

Nigeria, NBS (National Bureau of Statistics). 2014. Nigeria General Household Survey, Panel 2012–2013, Wave 2. 
Accessed May 10, 2016. Catalog.ihsn.org/index.php/catalog/4199.  

India, NSSO (National Survey Sample Organization). 2014. Level and Pattern of Consumer Expenditure 2011–12. 
NSS 68th Round. July 2011-July 2012. NSS Report No. 555 (68/1.0/1). New Delhi: Ministry of Statistics 
and Programme Implementation. 

Malawi, NSO (National Statistical Office). 2012. Malawi Third Integrated Household Survey 2010–2011. Accessed 
May 10, 2016. Catalog.ihsn.org/index.php/catalog/2301.  

UBOS (Uganda Bureau of Statistic). 2011. Uganda National Household Survey 2009–2010. Accessed May 10, 
2016. Catalog.ihsn.org/index.php/catalog/2119. 



 

50 

REFERENCES 

Akhter, U.A., K. Ahmad, V. Chou, R. Hernanez, P. Menon, F. Naeem, W. Naher, et al. 2013. The Status of Food 
Security in the Feed the Future Zone and Other Regions of Bangladesh: Results from the 2011–2012 
Bangladesh Integrated Household Survey (BIHS). Policy Research and Strategy Support Program for Food 
Security and Agricultural Development in Bangladesh. Washington, DC: International Food Policy 
Research Institute. 

BBS (Bangladesh Bureau of Statistics. 2011. Bangladesh Household Income and Expenditure Survey. Dhaka. 

Bermudez, O. I., K. Lividini, M.-F. Smitz, and J. L. Fiedler. 2012. “Estimating Micronutrient Intakes from HIES: 
An Example Using the Bangladesh 2005 Household Income and Expenditure Survey.” Food and Nutrition 
Bulletin September (Supplement 3): S208–S213. 

Bouis, H. 1994. “The Effect of Income on Demand for Food in Poor Countries: Are Our Food Consumption 
Databases Giving Us Reliable Estimates?” Journal of Development Economics 44: 199–226. 

Claro R. M., R. B. Levy, D. H. Handoni, and L. Mondini. 2010. “Per Capita Versus Adult-Equivalent Estimates of 
Calories Availability in Household Budget Surveys.” Cadernos de Saudé Pública, Rio de Janeiro 26 (11): 
2188–2195. 

Coates J., B. L. Rogers, A. Blau, and J. Lauer. 2016. “Filling a Dietary Data Gap? Validating the Adult Male 
Equivalent Method of Estimating Individual Nutrient Intakes from Household-Level Data in Ethiopia and 
Bangladesh.” Food Policy, forthcoming. 

Colombia, Ministerio de Salud y Protección Social, Instituto Nacional de Salud, Asociación Colombiana para el 
Avance de la Ciencia, DPS, Bienestar Familiar. 2014. “Encuesta Nacional de la Situación Nutricional 
(ENSIN).” 2015. Bogotá, Colombia. 

Conforti, P., N. Troubat, and K. Grunberger. 2015. “The Impact of Household Budget Survey Design on the 
Measurement of Food Consumption.” Paper presented at the International Statistical Institute’s World 
Congress of Statistics, Rio de Janeiro. Rome: Food and Agriculture Organization of the United Nations, 
Statistics Division. 

Deaton, A., and C. Paxson. 1998. “Economies of Scale, Household Size and the Demand for Food.” Journal of 
Political Economy 106 (5): 897–930.  

Deaton, A., J. Ruiz-Castillo, and D. Thomas. 1989. “The Influence of Household Composition on Household 
Expenditure Patterns: Theory and Spanish Evidence.” Journal of Political Economy 97 (1): 179–200. 

Deolalikar, A. B., and J. R. Behrman. 1988. “Health and Nutrition” In Handbook of Development Economics, edited 
by H. Hollis Chenery and T. M. Srinivasan, 631–711. Amsterdam: Elsevier. 

Dop, M. C., C. Pereira, L. Mistura, C. Martinez, and E. Cardoso. 2012. “Using HIES Data to Explore Dietary and 
Nutrient Intake Patterns: A Case Study of the Nutrition Transition of Cape Verde.” Food and Nutrition 
Bulletin (Supplement 3): S221–227.  

Ethiopia, CSA (Central Statistical Agency). 2010. Ethiopia 2010–2011 Household Consumption and Expenditure 
Survey. Accessed September 30, 2016. http://catalog.ihsn.org/index.php/catalog/3123/download/46155.  

Farfan, G., M. E. Genoni, and R. Vakis. “Capturing Food Away from Home in Welfare Measures.” Food Policy, 
forthcoming. Accessed October 20, 2015 http://econ.worldbank.org/WBSITE/EXTERNAL/ 
EXTDEC/EXTRESEARCH/EXTLSMS/0,,contentMDK:23506659~pagePK:64168445~piPK:64168309~t
heSitePK:3358997,00.html. 

Fiedler, J. L. 2013. “Towards Overcoming the Food Consumption Information Gap: Strengthening Household 
Consumption and Expenditures Surveys for Food and Nutrition Policymaking.” Global Food Security  
2 (1): 56–63. http://dx.doi.org/10.1016/j.gfs.2012.09.002.  

Fiedler, J. L., G. Carletto, and O. Dupriez. 2012a. “Still Waiting for Godot?  Improving Household Consumption 
and Expenditures Surveys to Enable More Evidence-Based Nutrition Policies.” Food and Nutrition Bulletin 
September (Supplement 3): S242–251. 

http://www.sciencedirect.com/science/handbooks/15734471
http://catalog.ihsn.org/index.php/catalog/3123/download/46155
http://econ.worldbank.org/WBSITE/EXTERNAL/EXTDEC/EXTRESEARCH/EXTLSMS/0,,contentMDK:23506659%7EpagePK:64168445%7EpiPK:64168309%7EtheSitePK:3358997,00.html
http://econ.worldbank.org/WBSITE/EXTERNAL/EXTDEC/EXTRESEARCH/EXTLSMS/0,,contentMDK:23506659%7EpagePK:64168445%7EpiPK:64168309%7EtheSitePK:3358997,00.html
http://econ.worldbank.org/WBSITE/EXTERNAL/EXTDEC/EXTRESEARCH/EXTLSMS/0,,contentMDK:23506659%7EpagePK:64168445%7EpiPK:64168309%7EtheSitePK:3358997,00.html
http://dx.doi.org/10.1016/j.gfs.2012.09.002


 

51 

Fiedler, J. L., and K. Lividni. 2016. “Monitoring Diet Quality and Nutrition Status with Household Consumption 
and Expenditure Surveys:  Some Suggestions for a Bangladesh Baseline.” Manuscript submitted to Food 
Security. Washington, DC: International Food Policy Research Institute.  

Fiedler, J., L., K. Lividini, O. Bermudez, and M.-F. Smitz. 2012b. “Household Consumption and Expenditures 
Surveys (HCES): A Primer for Food and Nutrition Analysts.” Food and Nutrition Bulletin September 
(Supplement 3): S170–S184. 

Fiedler, J. L., Y. Martin-Prével, and M. Moursi. 2013. “Relative Costs of 24-Hour Recall and Household 
Consumption and Expenditures Surveys for Nutrition Analysis.” Food and Nutrition Bulletin 34(3): 318–
330. 

Fiedler, J. L., and S. Yadav. 2016. “How Can We Better Capture Food Away from Home? Lessons from India’s 
Linking Person-Level Meal and Household-Level Food Data.” Food Policy, forthcoming.  

FAO (Food and Agriculture Organization of the United Nations). 2003. “Food Energy Methods of Analysis and 
Conversion Factors.” Food and Nutrition Paper 77. Report of a Technical Working Group, December 3–6 
2002, Rome. Accessed February 12, 2012 
http://www.fao.org/DOCREP/006/y5022e/y5022e00.htm#Contents  

––––. 2004. Human Energy Requirements. Report of a Joint FAO/WHO/UNU Expert Consultation. Food and 
Nutrition Technical Report Series. Rome.  http://www..org/3/a-y5686e.pdf. 

FAO (Food and Agriculture Organization of the United Nations) and World Bank. 2015. ADePT-FSM. Accessed 
April 23, 2015. http://www.fao.org/economic/ess/ess-fs/fs-methods/adept-fsn/en/. 

Gibson, J. 2013. “The Crisis in Food Price Data.” Global Food Security 2: 97–103. 

Gibson, J., and B. Kim. 2011. “Testing the Infrequent Purchases Model Using Direct Measurement of Hidden 
Consumption from Food Stocks.” American Journal of Agricultural Economics 94 (1): 257–270. 

———. 2012. “Quality, Quantity and Nutritional Impacts of Rice Price Changes in Vietnam.” World Development 
43: 329–340. 

Gibson, R. S. 2005. Principles of Nutritional Assessment, 2nd ed. New York: Oxford University Press. 

Huseinovic, E., A. Winkvist, N. Slimani, M. K. Park, H. Freisling, H. Boeing, G. Buckland, et al. 2016. “Meal 
Patterns Across Ten European Countries-Results from the European Prospective Investigation into Cancer 
and Nutrition (EPIC) Calibration Study.” Public Health Nutrition 19 (15): 2769-2780. 
doi:10.1017/S1368980016001142. 

IEAG-DRSD (Independent Expert Advisory Group on a Data Revolution for Sustainable Development). 2014. A 
World That Counts: Mobilizing the Data Revolution for Sustainable Development. New York: United 
Nations. Accessed April 23, 2015 http://www.undatarevolution.org/report/. 

India, NSSO (National Survey Sample Organization). 2007. “Nutritional Intake in India 2004–2005. NSS 61st 
Round. July 2004–June 2005. NSS Report No. 513 (61/1.0/6). New Delhi: Ministry of Statistics and 
Programme Implementation.  

———. 2014. Level and Pattern of Consumer Expenditure 2011–12. NSS 68th Round. July 2011-July 2012. NSS 
Report No. 555 (68/1.0/1). New Delhi: Ministry of Statistics and Programme Implementation.  

INDDEX (International Dietary Data Expansion) Project. 2016. Accessed March 23, 2016 
http://inddex.nutrition.tufts.edu/.   

INFORMAS (International Network for Food and Obesity/Non-Communicable Diseases Research, Monitoring and 
Action Suppor). 2015. INFORMAS: Benchmarking Food Environments. Accessed December 10, 2015 
http://www.worldobesity.org/what-we-do/policy-prevention/projects/informas/. 

IAWG-RAS (Inter-Agency Working Group on Rural and Agricultural Statistics). 2014. Workshop on Improving the 
Relevance and Reliability of Food Data from Household Consumption and Expenditure Surveys. Accessed 
April 23, 2015. http://go.worldbank.org/E0QUSB5XB0. 

http://www.fao.org/DOCREP/006/y5022e/y5022e00.htm#Contents
http://www.fao.org/3/a-y5686e.pdf
http://www.fao.org/economic/ess/ess-fs/fs-methods/adept-fsn/en/
http://www.undatarevolution.org/report/
http://www.worldobesity.org/what-we-do/policy-prevention/projects/informas/
http://go.worldbank.org/E0QUSB5XB0


 

52 

IHSN (International Household Survey Network). 2015. Household Survey Methods. Accessed April 30, 2015 
http://www.ihsn.org/home/projects/survey-methods.  

Lachat, C., L. N. B. Khanh, N. C. Khan, N. Q. Dung, N. D. Van Anh, D. Roberfroid, and P. Kolsteren. 2009. 
“Eating Out of Home in Vietnamese Adolescents.” American Journal of Clinical Nutrition 90: 1648–1655. 

Lachat, C., E. Nago, R. Verstraeten, D. Roberfroid J. Van Camp and P. Kolsteren.  2012 “Eating Out of Home and 
Its Association with Dietary Intake: A Systematic Review of the Evidence.” Obesity Review 13: 329–346. 

Lim, S. S., T. Vos, A. D. Flaxman, G. Danaei, K. Shibuya, H. Adair-Rohani, M.A. AlMazroa, et al. 2010. “A 
Comparative Risk Assessment of Burden of Disease and Injury Attributable to 67 Risk Factors and Risk 
Factor Clusters in 21 Regions, 1990–2010: A Systematic Analysis for the Global Burden of Disease 
Study.” Lancet 380: 2224–2260. 

Meenakshi, J. V., R. Ray. 1999. “Regional Differences in India’s Food Expenditure Pattern: A Complete Demand 
Systems Approach.” Journal of International Development 11 (1): 47-74. 

Meng, T., W. J. Florkowski, and S. Kolavalii. 2012. “Food Expenditures and Income in Rural Households in the 
Northern Region of Ghana.” Agricultural and Applied Economics Association Meeting. Seattle, 
Washington, US.  

Mihalopoulos, V., and M. Demoussis. 2001. “Greek Household Consumption of Food Away from Home: A 
Microeconometric Approach. European Review of Agricultural Economics 28: 421–432. 

Minhas, B. S. 1991. “On Estimating the Inadequacy of Energy Intakes: Revealed Food Consumption Behavior 
Versus Nutritional Norms (Nutritional status of Indian people in 1983).” Journal of Development Studies 
28 (1): 1–38. 

Moltedo, A., N. Troubat, M. Lokshin, and Z.  Sajaia. 2014. “Analyzing Food Security Using Household Survey 
Data: Streamlined Analysis with ADePT Software. SOI: 10.1596/978-1-4648-0133-4.” Washington, DC: 
World Bank.  

Mutlu, S., and A. Gracia. 2006. “Spanish Food Expenditure Away from Home: By Type of Meal.” Applied 
Economics 38 (9): 1037–1047. 

Mwangi D. M., J. L. Fiedler, and C. Sununtnasuk. 2016. “Estimating Nutrient Consumption from Composite Foods 
and Foods Consumed Away from Home: An Extension of the Subramanian-Deaton Cost Per Calorie 
Approach.” Project report submitted to INDDEX. Washington DC: International Food Policy Research 
Institute. 

Naska, A., M., Katsoulis, P. Orfanos, C. Lachat, and K. Gedrich (on behalf of the HECTOR Consortium). 2015. 
“Eating Out Is Different from Eating at Home among Individuals Who Occasionally Eat Out: A Cross-
Sectional Study among Middle-Aged Adults from Eleven European Countries.” British Journal of Nutrition 
113 (12): 1–14. 

National Bureau of Statistics, Ministry of Finance. (NBS Tanzania 2014). Tanzania National Panel Survey 2012–
2013, Wave 3. Accessed May 10, 2016. Catalog.ihsn.org/index.php/catalog/6239.  

Nigeria, NBS (National Bureau of Statistics). 2014. Interview Instruction Manual, General Household Survey-Panel, 
Post Planting (2nd Wave, August 2012). Accessed June 28, 2016. 
file:///D:/Users/jfiedler/Downloads/Interviewer_Instruction_Manual_2013_PHW2.pdf.  

Rogers, B. L., J. Coates, and A. Blau. 2012. “Testing the Assumption of Equitable Intra-household Distribution 
Using Household and Individual Consumption Data.” Paper presented at the Eighth International 
Conference on Diet and Activity Measurement (ICDAM-8), Rome, May 14.  

SDSN (Leadership Council of the Sustainable Development Solutions Network). 2015. “Indicators and a Monitoring 
Framework for the Sustainable Development Goals Launching a Data Revolution for the SDGs. A Report 
to the Secretary-General of the United Nations.” Accessed April 6, 2016. tp://unsdsn.org/wp-
content/uploads/2015/05/150612-FINAL-SDSN-Indicator-Report1.pdf   

Serajuddin, U., H. Uematsu, C. Wieser, N. Yoshida, and A. Dabalen. 2015. Data Deprivation: Another Deprivation 
to End. World Bank Policy Research Working Paper No. 7252. Washington DC: World Bank. 

http://www.ihsn.org/home/projects/survey-methods
http://unsdsn.org/wp-content/uploads/2015/05/150612-FINAL-SDSN-Indicator-Report1.pdf
http://unsdsn.org/wp-content/uploads/2015/05/150612-FINAL-SDSN-Indicator-Report1.pdf


 

53 

Smith, L. C., O. Dupriez, and N. Troubat. 2014. Assessment of the Reliability and Relevance of the Food Data 
Collected in National Household Consumption and Expenditure Surveys. Accessed April 30, 2015. 
http://www.ihsn.org/home/food.    

Subramanian, S., and A. Deaton. 1996. “The Demand for Food and Calories.” Journal of Political Economy 104 (1): 
133–162. 

Sununtnasuk, C., and J. L. Fiedler. 2016. “Can Household-Based Food Consumption Surveys Be Used to Make 
Inferences About Nutrient Intakes and Inadequacies? A Bangladesh Case Study.” Food Policy 
(forthcoming). 

Swinburn, B., G. Sacks, S. Vandevijvere et al. for INFORMAS. (2013). “INFORMAS (International Network for 
Food and Obesity/Non-Communicable Diseases Research Monitoring and Action Support): Overview and 
Key Principles.” Obesity Review 14 (suppl 1): S1–S12. Doi:10.1111/obr.12087.  

Tandon, S., and R. Landes. 2011. “The Sensitivity of Food Security in India to Alternative Estimation Methods.” 
Economic and Political Weekly 46 (22): 92–99. 

Tanzania, NBS (National Bureau of Statistics). 2012. Enumerator Manual: National Panel Survey (NPS 2012–
2013). Accessed June 28, 2016. Interviewer_Manual_NPS_Y3_English_FINAL%20(1).pdf  

Troubat, N., and K. Grünberger. 2016. “Impact of Survey Design in the Estimation of Habitual Food Consumption 
of Mongolian Urban Households.” Food Policy (forthcoming).  

UBOS (Uganda Bureau of Statistics). 2010. Uganda National Panel Survey, 2009–2010 Interviewer’s Manual of 
Instructions. Accessed June 28, 2016. www.ubos.org/onlinefiles/uploads/ubos/pdf%20documents/ 
UNPS%2009_10_ManualofInstructions.pdf. 

UN (United Nations) and FAO (Food and Agriculture Organization of the United Nations). 2010. Improving 
Statistics for Food Security, Sustainable Agriculture and Rural Development. An Action Plan to Implement 
the Global Strategy. Rome: UN and FAO. 

UNSG (United Nations Secretary-General). 2015. “Economic and Social Council, Statistical Commission, 2015. 
Report of the World Bank on Improving Household Surveys in the Post-2015 Development Era: Issues and 
Recommendations Towards a Shared Agenda. March 3–6, 2015. Accessed April 20, 2015 
http://unstats.un.org/unsd/statcom/doc15/2015-10-HouseholdSurveys-E.pdf. 

Wang H., H. Wang, L. Dwyer-Lindgren, K. T. Lofgren, J. K. Rajaratnam, J. R. Marcus, A. Levin-Rector, et al. 
2012. “Age-Specific and Sex-Specific Mortality in 187 Countries, 1970–2010: A Systematic Analysis for 
the Global Burden of Disease Study 2010.” Lancet 380: 2071–2094. 

Weisell, R., and M. C. Dop. 2012. “The Adult Male Equivalent Concept and Its Application to Household 
Consumption and Expenditures Surveys (HCES).” Food and Nutrition Bulletin 33: (3 supplement): S157–
S162. 

World Bank. 2016a. LSMS-ISA. Accessed May 23, 2016. http://econ.worldbank.org/WBSITE/EXTERNAL/ 
EXTDEC/EXTRESEARCH/EXTLSMS/0,,contentMDK:23512006~pagePK:64168445~piPK:64168309~t
heSitePK:3358997,00.html   

———. 2016b. Accessed March 23, 2016 http://siteresources.worldbank.org/INTLSMS/Resources/3358986-
1239390183563/6012606-1421874972431/Food_Consumption_Workshop_Report_FINAL.pdf   

WHO (World Health Organization), Department of Nutrition for Health and Development, United Nations. 2016. 
Resolution adopted by the UN General Assembly on the UN Decade of Action on Nutrition (2016–2025). 
General Assembly Proclaims the Decade of Action on Nutrition. Geneva: WHO. 

You, J. 2014. “Dietary Change, Nutrient Transition and Food Security in Fast-Growing China” In Handbook on 
Food: Demand, Supply, Sustainability and Security, edited by R. Jha, R. Gaiha, and A. B. Deolaikar. 
Northampton, MA, US: Edward Elgar. 

http://www.ihsn.org/home/food
http://unstats.un.org/unsd/statcom/doc15/2015-10-HouseholdSurveys-E.pdf
http://econ.worldbank.org/WBSITE/EXTERNAL/EXTDEC/EXTRESEARCH/EXTLSMS/0,,contentMDK:23512006%7EpagePK:64168445%7EpiPK:64168309%7EtheSitePK:3358997,00.html
http://econ.worldbank.org/WBSITE/EXTERNAL/EXTDEC/EXTRESEARCH/EXTLSMS/0,,contentMDK:23512006%7EpagePK:64168445%7EpiPK:64168309%7EtheSitePK:3358997,00.html
http://econ.worldbank.org/WBSITE/EXTERNAL/EXTDEC/EXTRESEARCH/EXTLSMS/0,,contentMDK:23512006%7EpagePK:64168445%7EpiPK:64168309%7EtheSitePK:3358997,00.html
http://siteresources.worldbank.org/INTLSMS/Resources/3358986-1239390183563/6012606-1421874972431/Food_Consumption_Workshop_Report_FINAL.pdf
http://siteresources.worldbank.org/INTLSMS/Resources/3358986-1239390183563/6012606-1421874972431/Food_Consumption_Workshop_Report_FINAL.pdf
http://www.un.org/ga/search/view_doc.asp?symbol=A/70/L.42


 



 



 



 

RECENT IFPRI DISCUSSION PAPERS 

For earlier discussion papers, please go to www.ifpri.org/publications/discussion_papers. 
All discussion papers can be downloaded free of charge. 

1570. Improving household consumption and expenditure surveys’ food consumption metrics: Developing a strategic approach 
to the unfinished agenda. John L. Fiedler and Dena M. Mwangi, 2016. 

1569. Microcredit in Viet Nam: Does it matter? Jonathan Haughton and Shahidur R. Khandker, 2016. 

1568. Micronutrient policy process in Malawi. Suresh C. Babu, Steven Haggblade, Elizabeth Mkandawire, Flora Nankhuni, and 
Sheryl Hendriks, 2016. 

1567. Framework to assess performance and impact of pluralistic agricultural extension systems: The best-fit framework 
revisited. Guy Faure, Kristin E. Davis, Catherine Ragasa, Steven Franzel, and Suresh C. Babu, 2016. 

1566. Food markets and nutrition in the Democratic Republic of the Congo (2004–2005). Wim Marivoet, 2016. 

1565. Learning from China?: Manufacturing, investment, and technology transfer in Nigeria. Yunnan Chen, Irene Yuan Sun, 
Rex Uzonna Ukaejiofo, Tang Xiaoyang, and Deborah Brautigam, 2016. 

1564. Using cognitive interviewing to improve the Women’s Empowerment in Agriculture Index survey instruments: Evidence 
from Bangladesh and Uganda. Hazel Malapit, Kathryn Sproule, and Chiara Kovarik, 2016. 

1563. New modalities for managing drought risk in rainfed agriculture: Evidence from a discrete choice experiment in Odisha, 
India. Patrick S. Ward and Simrin Makhija, 2016. 

1562. Using zero tillage to ameliorate yield losses from weather shocks: Evidence from panel data in Haryana, India. Md. 
Tajuddin Khan, Avinash Kishore, Divya Pandey, and P. K. Joshi, 2016. 

1561. Limits to Green Revolution in rice in Africa: The case of Ghana. Catherine Ragasa and Antony Chapoto, 2016. 

1560. Will China’s demographic transition exacerbate its income inequality?: A CGE modeling with top-down microsimulation. 
Xinxin Wang, Kevin Z. Chen, Sherman Robinson, and Zuhui Huang, 2016. 

1559. Comparing apples to apples: A new indicator of research and development investment intensity in agriculture. Alejandro 
Nin-Pratt, 2016. 

1558. Have Chinese firms become smaller?: If so, why? Qiming Yang, Xiaobo Zhang, and Wu Zhu, 2016. 

1557. Export competition issues after Nairobi: The recent World Trade Organization agreements and their implications for 
developing countries. Eugenio Díaz-Bonilla and Jonathan Hepburn, 2016. 

1556. Adoption of food safety measures among Nepalese milk producers: Do smallholders benefit? Anjani Kumar, Ganesh 
Thapa, P. K. Joshi, and Devesh Roy, 2016. 

1555. Making pulses affordable again: Policy options from the farm to retail in India. P. K. Joshi, Avinash Kishore, and Devesh 
Roy, 2016. 

1554. Implications of slowing growth in emerging market economies for hunger and poverty in rural areas of developing 
countries. David Laborde and Will Martin, 2016. 

1553. Impacts of CAADP on Africa’s agricultural-led development. Samuel Benin, 2016 

1552. Do beliefs about agricultural inputs counterfeiting: Correspond with actual rates of counterfeiting? Maha Ashour, Lucy 
Billings, Daniel Gilligan, Jessica B. Hoel, and Naureen Karachiwalla, 2016. 

1551. Agricultural inputs policy under macroeconomic uncertainty: Applying the Kaleidoscope Model to Ghana’s Fertilizer 
Subsidy Programme (2008–2015). Danielle Resnick and David Mather, 2016. 

1550. Gender dimensions on farmers’ preferences for direct-seeded rice with drum seeder in India. Md. Tajuddin Khan, 
Avinash Kishore, and P. K. Joshi, 2016. 

1549. A farm-level perspective of the policy challenges for export diversification in Malawi: Example of the oilseeds and maize 
sectors. Michael E. Johnson, Brent Edelman, and Cynthia Kazembe, 2016. 

1548. The distribution of power and household behavior: Evidence from Niger. Fleur Wouterse, 2016. 

http://www.ifpri.org/publications?sort_by=ds_year&f%5B0%5D=sm_content_subtype_to_terms%3A88


 

 

INTERNATIONAL FOOD POLICY  
RESEARCH INSTITUTE 

www.ifpri.org  

IFPRI HEADQUARTERS 
2033 K Street, NW 
Washington, DC 20006-1002 USA  
Tel.: +1-202-862-5600 
Fax: +1-202-467-4439 
Email: ifpri@cgiar.org 

mailto:ifpri@cgiar.org

	Abstract
	AcknowledgementS
	1.  Introduction
	2.  Using HCES to Estimate Nutrient Intakes and Nutrition Status
	From Consumption and Purchases to Availability and Apparent Consumption
	From Apparent Consumption to Usual Intakes and Adequacy Assessment
	From Household-Level to Individual-Level Estimates of Consumption

	3.  Reviewing the Evidence: The Significance of Adjusting Food Consumption and Nutrient Intake Estimates for the Number of Meal Partakers
	4.  Toward Improving Understanding of Household Meal Patterns and Individuals’ Meal Participation
	From Implicitly Assuming All Persons Are Present to Accounting for Individuals’ Meal Participation
	The Equivalent Nutrition Unit
	What Would It Take for HCES to Collect the Data Essential for Constructing an ENU?
	Crafting a Less-than-Comprehensive, Second-Best Approach

	5.  Exploring the Significance of Meal Participation Data Currently Collected by HCES
	More Precisely Measuring the Number of Household Members Present
	Usual Daily Meal Patterns and Recall of Actual Meal Participation Patterns
	Why Meals Were Missed

	Guess Who’s Coming to Dinner? Meals Served to Nonhousehold Members
	Food Away from Home

	6.  Elements of a Global Strategy for Improving HCES as a Tool for Nutrition Policy Making: An Incremental, Meal-Focused Approach
	Discussion

	7.  Recommendations
	Some Final Words

	Appendix A: Supplementary Table
	Appendix B:  Human Consumption Ependiture Surveys Analyzed
	References
	RECENT IFPRI DISCUSSION PAPERS

