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Table 18. Pearson’s correlations of calorie consumption per capita with measures of dietary 
diversity and food frequency, food and cash beneficiaries, tsunami-affected areas in Sri Lanka 

Correlation coefficient 

By type of transferType of proxy 
indicator 

Number of 
foods/food 

groups 
Dietary 

diversity
Food 

frequency Truncation Weighting
Total 

sample Food Cash 

8 X  NA No .06** .05** .07** 

12 X  NA No .10*** .06*** .14***

15 X  NA No .14*** .10*** .18***

Alternative dietary 
diversity scores 

219 X  NA No .16*** .12*** .22***

World Food Programme 
Food Consumption 
Score 

8  X Yes Yes –.01 –.04 .04 

8  X Yes No .04 .01 .06 

12  X Yes No .05* .00 .10* 

15  X No Yes .02 –.04 .09 

15  X No No .08*** .04*** .13***

Alternative food 
consumption scores 

219  X No No .17*** .10*** .24***
Notes: NA = not applicable. The 12 food groups roughly correspond to the groups used for the Food and Nutrition Technical 
Assistance Project Household Dietary Diversity Score. Information for the dietary diversity and food frequency indicators, based 
on 219 food items, was taken from the IFPRI comprehensive food consumption module. Number of observations = 1,300. * = 
significant at the 10 percent level. ** = significant at the 5 percent level. *** = significant at the 1 percent level. 

If we analyze subsamples of households receiving cash or food transfers separately, we see that 
correlation coefficients are consistently lower for food beneficiaries than for cash beneficiaries (see Table 
18). This is in line with the confounding effect of food transfers we mentioned earlier. Looking at 
differences by type of transfer, we find that cash beneficiaries consume, on average, about 80 kilocalories 
per capita less but have significantly higher dietary diversity regarding the number of foods consumed. 

Imposing a quantity restriction for the consideration of a food or food group in the score 
dramatically improves the correlations for all proxy indicators; see Table 19. We now obtain correlation 
coefficients in a similar range as for Burundi and Haiti (when applying no quantity restriction for these 
countries). The higher the quantity limit, the better is the performance of the proxy indicators. The 12-
group food frequency indicator (with truncation and without weighting) now appears as a viable 
alternative to the food consumption scores without truncation. For the 45-gram restriction, a slight 
advantage of the food frequency vis-à-vis the dietary diversity indicators emerges. Other basic patterns 
remain unchanged: alternative versions of the FCS without truncation perform better than the weighted 
and truncated FCS based on eight food groups. Higher levels of disaggregation of food groups still tend to 
produce higher correlations. 

Descriptive statistics by calorie consumption group give us further insights into the effects of 
truncating, weighting, and excluding small quantities. The descriptive results show that households with 
poor calorie consumption consume pulses, fish, milk, and vegetables more frequently than households 
with adequate calorie consumption (see Appendix Table A.21). This counterintuitive pattern of more 
frequent consumption of some foods among households with lower calories per capita translates to the 
eight food group scores via aggregation. 

For staples and the pulses and nuts group, the truncation levels off the ability to differentiate 
among calorie consumption groups. In the case of the tsunami-affected households in Sri Lanka, the 
weighting factors weaken the ability of the FCS to predict calorie consumption per capita. After 
aggregation of food frequencies and truncation, oils and fats are the only food group that can strongly 
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differentiate among calorie consumption groups and do so in the expected direction. Yet this group has a 
low weighting factor of 0.5. The differences for the vegetable group are significant, but its food group 
score falls with increasing calorie consumption. A similar trend is observed for the milk group, which has 
a high weight of 4. The meat, fish, and eggs group shows no clear trend but peaks for the middle group 
with borderline calorie consumption and is also weighted with the factor 4. 

Table 19. Pearson’s correlations of calorie consumption per capita with measures of dietary 
diversity and food frequency, with exclusion of small quantities, tsunami-affected areas in Sri 
Lanka 

Correlation Coefficient 

Limit for exclusion from 
score 

Type of proxy 
indicator 

Number of 
foods/food 

groups 
Dietary 

diversity
Food 

frequency Truncation Weighting 5 grams 
15 

grams 45 grams

8 X  NA No .26*** .43*** .50*** 

12 X  NA No .33*** .48*** .50*** 

15 X  NA No .35*** .50*** .55*** 

Alternative dietary 
diversity scores 

219 X  NA No .40*** .50*** .51*** 

World Food Programme 
Food Consumption 
Score 

8  X Yes Yes .25*** .40*** .43*** 

8  X Yes No .24*** .42*** .54*** 

12  X Yes No .31*** .49*** .52*** 

15  X No Yes .32*** .48*** .53*** 

15  X No No .32*** .50*** .61*** 

Alternative food 
consumption scores 

219  X No No .53*** .59*** .61*** 
Notes: NA = not applicable. The 12 food groups roughly correspond to the groups used for the Food and Nutrition Technical 
Assistance Project Household Dietary Diversity Score. Information for the dietary diversity and food frequency indicators, based 
on 219 food items, was taken from the IFPRI comprehensive food consumption module. Number of observations = 1,300. 
*** = significant at the 1 percent level. 

This explains why only the unweighted version of the FCS without truncation shows any ability 
to differentiate across calorie consumption categories. For the FCS with weighting and truncation, the 
mean values even slightly fall when going from the lowest to the highest calorie consumption group (the 
differences are not significant). 

When approximating the exclusion of foods consumed in small quantities (15 grams) from the 
food frequencies, the counterintuitive patterns for pulses, fish, milk, and vegetables disappear completely. 
We find consistent increases in mean food frequencies from the poor to the adequate calorie consumption 
group, with highly significant differences. This shows that households with lower calorie consumption 
consume these foods more frequently, but in smaller quantities than households with higher calorie 
consumption. The favorable effect of excluding small quantities translates to the aggregated food group 
scores. As a consequence, the predictive power of all four FCS versions is boosted enormously when 
excluding quantities of 15 grams or less, with the nontruncated, unweighted score performing best. 

We also note that excluding small quantities leads to considerable declines in average frequencies 
for many foods. Consumption frequencies for eggs and nuts drop to almost zero, and there are noteworthy 
declines for other foods as well, especially for fish and milk. This shifts the mean of the FCS and changes 
the meaning of the cutoffs for creating FCGs. We will examine the cutoffs used for the FCS classification 
in the next section. 
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Revisiting the Cutoffs 

Looking for alternative cutoff points for the FCS, we find no acceptable combinations of sensitivity and 
specificity that would balance errors of inclusion and exclusion (see Appendix Tables A.22 and A.23). 
This is to be expected, given the poor association between the FCS and calorie consumption per capita 
discussed earlier. The statistics for the AUC shown in Appendix Table A.19 confirm that the FCS without 
quantity restriction is not suitable for classifying households by level of calorie consumption. The AUC 
of the FCS is virtually identical to 0.50, and all other proxy indicators remain below the acceptable 
threshold of 0.60 as well. 

Given the importance of excluding small quantities for the Sri Lankan setting, we prefer to use an 
FCS version with quantity restriction to improve the cross-classification. Using an AUC of about 0.70 or 
higher as a criterion for a suitable proxy indicator (see Appendix Table A.20), we select a weighted and 
truncated FCS with food frequencies excluded from the score for quantities of 15 grams or less. Table 20 
shows the resulting cross-tabulation with calorie consumption categories and FCGs for cutoffs of 24 and 
34. Inevitably, the proportion of false positives (errors of inclusion) has increased, while the proportion of 
false negatives (errors of exclusion) has declined considerably. The new cutoffs have been set to result in 
matching prevalence rates for the two indicators. The share of households on the diagonal of the table 
(“good match”) has slightly increased. The proportion of close matches has increased notably, and the 
proportion of poor matches has been more than halved. 

Table 20. Cross-tabulation of food consumption groups (FCGs), based on the food consumption 
score with exclusion of small quantities (≤ 15 grams) and categories of calorie consumption, 
tsunami-affected areas in Sri Lanka  

Categories of calorie consumption per capita 

Percentage of cases Poor Borderline Acceptable Total 

Poor ≤ 24 11.5 7.8 5.5 24.8 

Borderline > 24 – ≤ 34 7.0 9.7 13.2 29.9 

Acceptable > 34 5.7 12.9 26.6 45.2 
FCGs 

Total 24.2 30.5 45.3 100.0 

      

  Good match 47.8%   

  Close match 41.0%   

  Poor match 11.2%   
Note: Numbers do not sum exactly because of rounding. 

The optimal cutoffs of 24 and 34 for the FCS with a 15-gram restriction are below the cutoffs for 
“high sugar and oil consumption” used for the FCS without quantity restriction but lead to much more 
accurate estimates of the prevalence of calorie deficiency.22 For the FCS without quantity restriction, the 
cutoffs would have been raised to 69 and 86 to arrive at corresponding prevalence rates, and this method 
would result in much higher misclassification. 

                                                      
22 The cutoffs suggested by sensitivity-specificity analysis for the Food Consumption Score with 15-gram restriction would 

be slightly different—around 27 and 32—but are in a range similar to the range for matching prevalence estimates. 



 

 
 

46

4. SYNTHESIS AND DISCUSSION OF FINDINGS 

This study confirms the usefulness of dietary diversity and food frequency indicators, including WFP’s 
FCS, for assessing household food security (as measured by calorie consumption per capita). We 
summarize our findings in the following sections and draw lessons for improving the data collection, 
calculation method, and cutoff points for the FCS. 

Summary of Findings on the Association between Proxy Indicators and the Benchmark 
Variable 

We observe robust, medium-sized, positive correlations between calorie consumption per capita and 
WFP’s FCS in Burundi (rural areas) and Haiti (North and Northeast regions), but not in our sample of 
tsunami-affected households in Sri Lanka. Correlations improve when we account for the frequency of 
consumption as well as the diversity of diets. The increase of correlation coefficients with higher levels of 
disaggregation of the proxy indicators is another very consistent pattern we find for all three study sites. 
Simulating the exclusion of foods consumed in small quantities from the food frequency and dietary 
diversity scores markedly and consistently improves these correlations; see Table 21. 

Table 21. Overview of Pearson’s correlations of calorie consumption per capita with measures of 
dietary diversity and food frequency, with and without exclusion of small quantities 

Correlation coefficients (range for alternative scores) 

No quantity restriction 
Exclusion from score if ≤ 15 grams are 

consumed 

Type of proxy indicator Burundi Haiti Sri Lanka Burundi Haiti Sri Lanka 

Alternative dietary 
diversity scores 

.14–.24 .33–.44 .06–.16 .32–.33 .42–.53 .43–.50 

World Food Programme 
Food Consumption Score 

.27 .44 –.01 .36 .50 .40 

Alternative food 
consumption scores 

.28–.40 .45–.52 .04–.17 .39–.52 .54–.69 .42–.59 

Notes: All food consumption scores are based on food frequencies. See Table 3 for details on the composition of alternative 
dietary diversity and food consumption scores, sample sizes, and significance of correlation coefficients. 

The correlation coefficients for the FCS calculated according to WFP’s guidelines generally fall 
in between the highest correlations for dietary diversity scores and the lowest correlations for alternative 
FCSs. The most important strategy to obtain stronger associations with calorie consumption per capita 
would be to exclude small consumption quantities from the FCS (such as ≤ 15 grams; compare Table 21). 
For all settings, we also observe slight increases in the correlations when the truncation and weighting of 
the standard FCS are omitted, but these effects are minor. 

It is straightforward to explain the effects of truncation and weighting. When the food frequencies 
for main staples (cereals, roots and tubers, plantains and bananas, and processed foods such as bread and 
pasta) are summed, the mean of the resulting food-group score increases when moving from the poor to 
the adequate calorie consumption group. The food-group score for main staples also shows highly 
significant differences across the three calorie consumption groups, which means it, too, differentiates 
among levels of calorie consumption. The significant differences of the main staple food group score are 
eroded by the truncation at a value of seven because almost all households have a food group score higher 
than seven after the food frequencies for main staples are summed. That said, truncation helps achieve 
greater comparability of the FCS across countries. 



 

 
 

47

Likewise, for the purpose of predicting diet quantity, the weighting of food group scores might be 
improved.23 For all three settings, correlation coefficients slightly drop when the weights are applied. In 
our bivariate analysis, we identified the food groups for which food frequencies differentiate best among 
calorie consumption categories, with average frequencies increasing from the lowest to the highest calorie 
consumption category. To improve the prediction of calorie consumption per capita via the FCS, these 
food groups should be assigned the highest weights. These food groups vary across countries, and we do 
not find empirical support for using the weights presently recommended by WFP.24 However, our 
findings also do not provide a strong rationale for omitting the weights, nor do they suggest a different set 
of universally applicable weights. 

The unweighted food frequency indicator aggregated from 12 truncated food group scores 
(following the FANTA HDDS classification) performs slightly better than the FCS (with or without 
weighting) that is based on eight truncated food group scores. For 12-group indicator, the disaggregation 
of the main staples group into cereals and cereal products and roots and tubers diminishes the leveling 
effect of the truncation. Significant variance across calorie consumption groups is likely to be left for 
these two groups when they are not lumped together. In addition, the “other foods” group following the 
FANTA HDDS classification is able to differentiate across calorie consumption groups in our case 
studies. This 12-food-group indicator would be slightly superior to the FCS and could be easily 
constructed from data collected with the WFP food consumption module if one line for other foods 
(beverages, condiments, spices) were added to the questionnaire. 

Summary of Findings on Cutoffs 

The cutoff points that are presently recommended by WFP lead to serious underestimation of food 
insecurity (as measured by calorie consumption per capita) in all three study sites. For Burundi and Sri 
Lanka, the differences between the prevalence of calorie deficiency and the proportion of households in 
the poor or borderline FCG according to the FCS classification are most striking. Cross-tabulations of the 
FCGs with calorie consumption categories show large errors of exclusion that lead to low sensitivity (that 
is, a low share of calorie-deficient households’ being identified by the FCS classification). 

Adjusting cutoff points to capture the prevalence of calorie deficiency in our study populations 
more accurately is one option to deal with the problem of large errors of exclusion, or low sensitivity. 
Table 22 gives an overview of recommended and adjusted cutoff points for the FCS classification 
(because the focus of this study is improving the FCS, no cutoffs are presented for alternative proxy 
indicators of food security). The adjusted cutoff points are much higher than the recommended ones. 

The picture improves considerably when food frequencies with consumption quantities of 15 
grams or less are excluded from the FCS (see the right-hand-side of Table 22). For Burundi and Sri 
Lanka, the cutoffs adjusted to the FCS with a 15-gram quantity restriction are relatively close to the 
existing cutoff points used by WFP. For Haiti, the cutoffs adjusted to the FCS with a 15-gram restriction 
remain considerably above the WFP cutoffs, however. Figures 14 to 16 show how varying thresholds for 
exclusion of small quantities affects estimates of food insecurity from the FCS; the cutoff of 45 grams is 
included mainly to illustrate the effect of varying the threshold because operationalizing this cutoff in the 
field would be challenging. 

                                                      
23 We note that our analysis does not examine the usefulness of the weights for assessing diet quality. Diet quality is another 

aspect besides diet quantity that the weights are meant to consider (see the justification of weights in Box 3).  
24 We find that the best candidates among food groups vary with the local food consumption pattern. They do not always 

coincide with the food groups to which WFP assigned the highest weights. For Burundi, the food groups that differentiate best 
among calorie consumption groups are the pulses and nuts, which also have a relatively high weighting factor of 3, and oil, which 
has a low weighting factor of 0.5. For Haiti, pulses and nuts, as well as meat, fish, and eggs, are the best candidates, a pattern that 
matches WFP’s weighting factors relatively well. For Sri Lanka, oil is the only food group with highly significant differences 
across calorie consumption groups when small quantities are not excluded from the scores. After excluding small quantities, oil 
(with a low weight of 0.5) and meat, fish, and eggs (with a high weight of 4) stand out.  
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Table 22. Overview of recommended and adjusted cutoff points for the food consumption score 

Cutoffs adjusted to match prevalence of calorie deficiency 

Cutoffs recommended by 
World Food Programme No quantity restriction 

Exclusion from score if ≤ 15 grams are 
consumed 

Normal 
High sugar and oil 

consumption Burundi Haiti Sri Lankaa Burundi Haiti Sri Lanka 

21 28 37 45 69 27 38.5 24.5 

35 42 47 61 86 36.5 51.5 34 
a These cutoff points for Sri Lanka are not very meaningful because the Food Consumption Score without quantity restriction 
lacks a positive association with calorie consumption per capita. They are shown only as an example. 

Figure 14. Estimates of food insecurity from calorie consumption per capita and food consumption 
scores (FCS) with and without exclusion of small quantities, FCS cutoffs of 21 and 35, rural 
Burundi 
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Figure 15. Estimates of food insecurity from calorie consumption per capita and food consumption 
scores (FCS) with and without exclusion of small quantities, FCS cutoffs of 28 and 42, Haiti, North 
and Northeast regions 
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Figure 16. Estimates of food insecurity from calorie consumption per capita and food consumption 
scores (FCS) with and without exclusion of small quantities, FCS cutoffs of 28 and 42, tsunami-
affected households in Sri Lanka 
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For Burundi, a quantity restriction of 15 grams for calculating the FCS would give us a realistic 
estimate of overall food insecurity. For Sri Lanka, this threshold would already lead to an overestimate of 
food insecurity when used with the cutoffs for high sugar and oil consumption.25 Because of the particular 
food consumption pattern with a highly diverse diet and frequent consumption of small quantities in Sri 
Lanka, a 45-gram threshold would produce an extreme overestimate of nearly 98 percent of households’ 
being food insecure and 88 percent severely food insecure. By contrast, a 45-gram restriction for the FCS 
leads to estimates of food insecurity for Haiti that are just about right. 

This suggests that country-specific adaptation of the cutoffs for the FCS and/or varying the 
thresholds for excluding small quantities is necessary. 

Recommendations for Data Collection 

We recommend the exclusion of small quantities when collecting food frequency data for the FCS. The 
exclusion of foods consumed in condiment quantities from food frequencies requires consideration during 
data collection. The existing FCS Technical Guidance Sheet recommends two separate lines in the food 
frequency module for fish and for milk/dairy, distinguishing between use for flavor only and consumption 
as main food; see Appendix Table A.1. 

Listing foods consumed as main food or condiments in separate rows has the disadvantage that 
overlap in frequencies of consumption might not be captured; for example, dairy as a main food and milk 
in tea in small amounts could have been consumed on the same day. For some purposes, such as 
systematically testing the effect of excluding small quantities on the FCS, it would be helpful to know on 
how many days the food was consumed in any quantity, on how many days it was eaten in larger 
quantities, and on how many days it was eaten only in condiment quantities. The (schematic) 
questionnaire format shown in Table 23 would allow collection of this kind of information. 

Table 23. Alternative questionnaire format for excluding foods consumed as condiments 

Food item 

Days eaten in past week, 
as main food or 

condiment  
(0-7 days) 

Days eaten only in small amounts in past 
week: 1 tablespoon per person per day or 

lessa 
(0-7 days) 

List of staples    

List of nonstaples   
a The quantity limit of 1 tablespoon is only an example; 1 teaspoon might also be used if this threshold is more appropriate. One 
teaspoon corresponds to about 5 grams; one tablespoon corresponds to 15 grams of foods such as milk, sugar, oil, tomato paste, 
or dried coconut meat. Foods like flour, fish powder, or spices have lower weights per teaspoon or tablespoon. A tablespoon or 
teaspoon could be shown to the respondent; assessing foods in volumetric quantities is usually much easier than estimating food 
weights. 

The total number of days a food was eaten could be used for comparison with data from earlier 
surveys when no provision for excluding small quantities was made (such as previous rounds of the 
Burundi and Haiti FSMSs). The number of days a food was eaten in larger amounts would be taken into 
account for the FCS. It can be calculated as the difference between the total number of days the food was 
consumed and the number of days it was eaten only in condiment quantities. This information also would 
be helpful for identifying foods for which small consumption quantities should be excluded routinely: this 
would be primarily foods for which the frequency of consuming larger amounts makes up a small fraction 
of the total food frequency. 

Trying to exclude small quantities from food frequencies of main staples is not recommended, 
because they are eaten mostly in larger amounts. Our explorations showed that applying quantity 

                                                      
25 The use of these higher cutoffs is debatable for Sri Lanka and Haiti; moreover, when excluding small quantities, the 

average consumption frequency of oil and sugar falls. 
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restrictions to staples did not make much of a difference for the FCS (partly due to the truncation of food 
group scores). 

The nonstaple foods for which quantity restrictions should be applied will vary with the local 
context. For Sri Lanka, the ability to differentiate across calorie consumption groups increased greatly for 
all seven nonstaple food-group scores when excluding quantities of ≤ 15 grams per person and 
consumption day. For Burundi and Haiti, the quantity restriction made a difference for only some food 
groups. In all three settings, vegetables, sugar, and oil were good candidates for imposing a limit of 15 
grams. This quantity restriction did not increase the significance of differences for eggs in any of the three 
sites. However, excluding condiment quantities from food frequencies can have benefits even when it 
does not improve the ability of the food-group score to differentiate across levels of calorie consumption. 
This is the case when frequent consumption of a food in small amounts inflates the FCS; see the example 
of nuts discussed for Sri Lanka in Section 3. 

Regarding the food list in the WFP food consumption modules, we note discrepancies between 
the Haiti and Burundi FSMSs. For example, sugar was not included in the food consumption module for 
Burundi, although it is supposed to be one of the eight major aggregate food groups. For Burundi, we find 
a list of six vegetables for which food frequencies are requested, including tomatoes, carrots, cabbage, 
and three types of local leaves. Onions, which are one of the most frequently consumed vegetables in 
Burundi (they are eaten by more than half of all households according to our detailed food consumption 
data), are not included. For Haiti, the food frequency of vegetables is inquired about only for 
vegetables/leaves as an entire group. 
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5. CONCLUSIONS 

Overall, our findings on the usefulness of the dietary diversity and food frequency indicators tested in this 
study are encouraging. The associations with calorie consumption per capita are mostly as expected with 
regard to direction and strength (especially when small quantities are excluded from food frequencies). In 
two out of three study sites, food frequency scores are clearly superior to simpler measures of diet 
diversity (food or food group count). Higher levels of disaggregation are advantageous, but with 
diminishing marginal returns. It is therefore not worthwhile to set up a very detailed food list for 
collecting information on dietary diversity or food frequency; a list grouping food items into broader 
categories will be sufficient. 

All these observations support the use of WFP’s FCS for food security assessments. However, the 
cutoff points recommended by WFP to define poor, borderline, and adequate FCGs are far too low when 
the FCS classification is compared to estimates of calorie deficiency from our survey data and other 
sources, and the association of the FCS with calorie consumption per capita is very weak in one out of 
three sites (Sri Lanka) if small consumption quantities are not excluded from the score. To further 
improve the validity of the FCS for predicting calorie deficiency, we make the following suggestions, in 
descending order of importance: 

1. Exclude foods consumed in small quantities from the FCS. Applying this principle 
consistently appears to be the most important measure to improve the FCS. We expect that 
the association between the FCS and calorie consumption per capita would improve, in 
particular for settings where frequent consumption of small amounts confounds the score. At 
the same time, the cutoff points for the FCS recommended by WFP would become more 
suitable, if not adequate, for predicting the prevalence of calorie deficiency accurately; 
frequent consumption of foods in small quantities tends to inflate the FCS. We recommend 
that foods generally consumed as condiments (milk or sugar for tea or fish powder, for 
example) be excluded from the frequency of consumption used for calculating the FCS, as 
suggested by WFP in its most recent guidelines. We note that finding appropriate cutoffs for 
the FCS would require repeating the validation exercise after excluding condiments from the 
score; our findings in this regard should be considered tentative because we had to rely on an 
approximation method to exclude small quantities, and volumetric cutoffs, such as less than 1 
teaspoon/tablespoon, would be more appropriate for field use than gram cutoffs. 

2. Adjust the cutoff points for the FCS. The present cutoff points of 21 and 35 (or, 
alternatively, 28 and 42 for populations with high sugar and oil consumption) lead to serious 
underestimates of food insecurity when compared to the yardstick of calorie consumption per 
capita. Thus, reducing the large errors of exclusion is paramount and can be done by raising 
the cutoffs. The problem can also be mitigated to some extent by excluding small quantities 
from the FCS and thereby shifting its mean, but this measure is unlikely to be sufficient. We 
find no evidence for the existence of universal cutoffs, with or without exclusion of small 
quantities. 

3. Skip the truncation or use a 12-group classification. The truncation levels off some 
significant variation of the food group score for main staples across calorie consumption 
groups. The predictive power of the FCS is diminished slightly by this step. Alternatively, a 
12-group food frequency indicator with truncated food group scores that follows the FANTA 
HDDS classification could be used. This would have benefits similar to those achieved when 
skipping the truncation because main staples are split into two groups and the additional 
group for “other foods” (beverages, condiments) differentiates well across levels of calorie 
consumption. 

4. Reconsider the weighting factors. This is the last and least important point in our list of 
suggestions. The weights are meant to take into account qualitative and quantitative aspects 
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of the diet, as WFP’s justification of weighting factors demonstrates. Our results show that 
using WFP’s weighting factors does not produce stronger associations between the FCS and 
calorie consumption per capita. Correlation coefficients slightly drop when the weights are 
applied. This means the weights do not fulfill one part of their purpose, that is, to improve the 
association of the FCS with diet quantity. The weights may still be useful to enhance the 
ability of the FCS to reflect diet quality; we could not research this question within the scope 
of this study. Based on our present knowledge, there is no strong rationale for dropping the 
weights. Yet if WFP is mainly interested in assessing the quantitative aspect of food security, 
the simpler approach (no weights) might be preferred, since the more complex procedure 
does not improve correlations with calorie consumption per capita. 

We note several limitations of our study. We did not validate the proxy indicators against diet 
quality, because measuring micronutrient adequacy requires the collection of individual 24-hour recall 
data, as explained in the introduction. This was beyond the scope of our study. The use of seven-day 
household recall data is a limitation for our analysis; information about dietary intakes from individual 
24-hour recalls is generally considered more accurate. The lack of precise information about the effects of 
excluding small quantities from food frequencies is another constraint that could be overcome more easily 
by modifying the food consumption modules. 

Another concern that emerges from our analysis is that the provision of food aid seems to weaken 
the association of the FCS with calorie consumption. We observe that food aid beneficiaries in Sri Lanka 
have higher calorie consumption and lower dietary diversity than cash beneficiaries. This confounds the 
relationship between the FCS and calorie consumption per capita. The validity of food frequency and 
dietary diversity indicators for predicting calorie consumption may be called into question for populations 
that are heavily dependent on food aid. 

Finally, dietary patterns in South Asia greatly differ from those in Sub-Saharan Africa, and this 
may require region-specific adaptations of the FCS method. The consumption of a wide variety of foods 
in small quantities is typical not only for our Sri Lankan setting but for South Asian countries in general. 
Smith and Wiesmann (2007) show that dietary diversity is much higher in South Asia than in Sub-
Saharan Africa (see, also, Wiesmann et al. 2006; Arimond et al. 2008), but the share of calories from 
starchy staples and the prevalence of severe to moderate calorie deficiency are about the same; higher 
dietary diversity in South Asia does not necessarily indicate better diet quality or greater food security. 
This should be taken into account with regard to cutoffs for the FCS and also concerning thresholds for 
exclusion of foods eaten as condiments. 

With these limitations in mind, we end by noting the following issues for which further study 
would be useful: 

 exclude foods consumed in small amounts from food frequencies in the process of data 
collection, and explore the effects on the FCS and its association with calorie consumption; 

 identify foods that are primary candidates for excluding small quantities and define 
appropriate thresholds (which could be expressed in volumetric measures such as teaspoons 
or tablespoons); 

 adapt cutoff points for the FCS at the level of countries or (sub)regions, considering the 
particular dietary patterns in South Asia; 

 examine the impact of food transfers on the validity of the FCS; 

 validate dietary diversity and food frequency indicators against micronutrient adequacy as a 
measure of diet quality from individual 24-hour recalls; and 

 research whether two separate proxy indicators should be used for predicting diet quantity 
and diet quality. 
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APPENDIX:  SUPPLEMENTARY BOX AND TABLES 

Box A.1. Summary of results from the qualitative survey in Haiti, North and Northeast regions 

A qualitative survey was conducted to provide more information about the factors that affect household food consumption and 
about household behavior patterns and perspectives on food consumption. A total of 15 households were interviewed, with 
enumerators usually speaking to the female head of household or the person responsible for purchasing and preparing food. 

The questions covered four main topic areas: (1) what households perceive as “eating well,” (2) how decisions about 
food consumption are made, (3) the relative well-being of households (in terms of food consumption) compared to the recent 
past, and (4) patterns of eating with other households. 

Perceptions of “Eating Well” 
When asked what “eating well” means to the household, eight households responded that it meant eating three meals per day, and 
two responded that these had to be complete meals. Several of these households specified that even though the number of meals 
is important, food quality is also critical. Four other households echoed this sentiment, with one head of household explaining, 
“Certainly we eat to fill our bellies, but both quality and quantity should be taken into consideration.”a 

All but two households said that eating well meant consuming a variety of foods. The foods that households most 
commonly mentioned as important for a varied diet were meat (10 households), vegetables (9 households), beans (8 households), 
milk (7 households), and eggs (7 households). Three of these households explained that the body needs three food groups, which 
were generally described as 

foods that help build the body (e.g., meat, eggs, beans, milk); 
foods that provide energy and strength (e.g., milk, corn, rice, oil, bananas); and 
foods that protect the body (e.g., vegetables, fruits, juice).b 

One household described the following two categories: food from Haiti and food from the Dominican Republic. The 
female head of household explained, “Food coming from the Dominican Republic is not recommended because the food coming 
from Haitian gardens is better.”a 

Two households explained that these notions of eating well were difficult for them to attain. One said, “Eating well is 
far from becoming a reality,” and the other said, “Eating well is a utopia. With life so expensive, how can we say we eat well?” 

Decisions about Household Food Consumption 
All but two households mentioned that money was the main factor influencing their decisions about household food 
consumption. After money, the season (five households reporting this), food availability at the market (five households reporting 
this), and food prices (four households reporting this) determined food consumption. While two households said that taste and 
food preferences affected food consumption, four households said they could not base food consumption decisions on food 
preferences. One household explained, “We can’t pay high prices for the luxury of eating what we want. We eat what we can 
find.”c 

Relative Well-being over Time 
All of the households interviewed stated that they ate better in the past. The most common explanation for this was that 
environmental conditions (drought and flood) had ruined gardens and harvests (six households reporting this). The next most 
common reasons were high food prices (five households reporting this) and higher prices for other goods (three households 
reporting this). Two households mentioned that they had less work and that potential clients had less to spend, resulting in the 
household’s having less money with which to buy food. 

Patterns of Eating with Other Households 
Every household but one said that they do not send children or any other household members to eat with other households. Some 
explained that this was fundamentally not part of their tradition, while others said that they did not have enough to share or did 
not want to beg from other families. One head of household explained that the children occasionally go to neighbors’ houses to 
find something to eat but that he had been putting in a greater effort to prevent this “bad habit.” One family said they shared food 
with people in the neighborhood, usually the midday meal. 
_____________________ 
a Household in the town of Carice. 
b One household mentioned meat and eggs for this category. 
c Household in the town of Grison Garde. 
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Table A.1.  Example of a food frequency module used by the World Food Programme 

Question: I would like to ask you about all the different foods that your household members have eaten in the last 
seven days. Could you please tell me how many days in the past week your household has eaten the following 
foods? (For each food, ask what the primary source of each food item eaten that week was, as well as the second 
main source of food, if any.) 

Sources of food 
 (see codes below) 

Food item 

Days eaten in 
past week 
(0-7 days) Primary Secondary 

1. Maize    

2. Rice    

3. Bread/wheat    

4. Tubers    

5. Groundnuts and pulses    

6. Fish (eaten as a main food)    

7. Fish powder (used for flavor only)    

8. Red meat (sheep/goat/beef)    

9. White meat (poultry)    

10. Vegetable oil, fats    

11. Eggs    

12. Milk and dairy products (main food)    

13. Milk in tea in small amounts    

14. Vegetables (including leaves)    

15. Fruits    

16. Sweets, sugar    

Food Source Codes: 

purchase = 1; own production = 2; traded goods/services, barter = 3; borrowed = 

4; received as gift = 5; food aid = 6; other (specify) = 7. 

Source: World Food Programme (2007). 
Note: This example is not final and will be updated and further detailed in the forthcoming Vulnerability Analysis and Mapping 
Questionnaire Design guidance. 
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Table A.2. Section of questionnaire used for seven-day food frequency recall, by major food groups 
in the Sri Lanka survey 

1. Please ask about the consumption of the food groups listed in the table. 
Record the number of days (zero to seven) on which household members have eaten foods from these food groups in 
the PAST WEEK. Quote the examples given in parentheses to make sure the respondent is aware of various 
prepared or canned foods belonging to these food groups. 

On how many days 
during the past week did 
you consume these 
foods? 

Food item Code Number (0-7) 

2. 3. 4. 

Rice and rice products (rice flour, pittu, hoppers, string hoppers)  2001  

Wheat and wheat products (bread, noodles)  2002  

Other cereals (millet, maize, barley, etc.)  2003  

Roots and tubers (cassava, potatoes, etc.)  2004  

Lentils, beans, other pulses and pulse products (thosai, papadam, soya meat)  2005  

Meat (chicken, beef, goat, pork) or meat products (sausages, bacon, packed/canned meat)  2006  

Fish (fresh, dried, and canned)  2007  

Eggs  2008  

Milk and milk powder, curd, yogurt, cheese, etc.  2009  

Cooking oil  2010  

Nuts (coconut, groundnut, cashewnut)  2011  

Vegetables (fresh and canned)  2012  

Fruits (fresh, dried, and canned)  2013  

Household sugar  2014  

Confectionery (ice cream, candy, chocolates, biscuits, cakes)  2015  

Source: Evaluation of the cash transfer pilot project, follow-up household survey questionnaire, 2006. The survey was conducted 
by the World Food Programme and the International Food Policy Research Institute and administered by Manohar Sharma and 
his team; the content and purpose of the survey are explained in Sharma (2006). 
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Table A.3. Excerpt from Comprehensive Food Consumption Module developed for Haiti 

SECTION 7: CONSOMMATION ALIMENTAIRE PENDANT LA SEMAINE PASSÉE—COMPRÉHENSIVE 
 

7.07  7.08 7.09 7.10A 7.10B 7.11 7.12 7.13 

QUELLE QUANTITÉ 

AU TOTAL DE […] 

VOTRE MÉNAGE A-
T-IL CONSOMMÉ? 

CODE 

PENDANT LA SEMAINE PASSÉE 

(7 DERNIERS JOURS), VOTRE 

MÉNAGE, A-T-IL CONSOMMÉ DE 

[…] 
OUI .1 
NON .0 

(»ALIMENT SUIVANT) 

COMBIEN DE 

JOURS 

PENDANT LA 

SEMAINE 

PASSÉE 

VOTRE 

MÉNAGE A-T-
IL 

CONSOMMÉ 

DE […]? 

QUANTITÉ 

TOTALE  

(7 JOURS) 

UNITÉ DE 
MESUREa 

EST-CE QUE 

L’ALIMENT A ÉTÉ 

MANGÉ 

PRINCIPALEMENT 

COMME 

CONDIMENT ? 
OUI .1 
NON .0 

QUEL ÉTAIT LE 

MODE 

PRINCIPAL 

D’ACQUISITION 

DE […]?b 

 
(SI 4, 5 OU 99 

»ALIMENT 

SUIVANT) 

QUELLE ÉTAIT 

LA VALEUR 

MARCHANDE 

APPROXIMATIVE 

DE […] 

CONSOMMÉ PAR 

VOTRE MÉNAGE 

(EN GOURDES)? 

ESPACE POUR LES 

CALCULS 
ET LES NOTES 

 CÉRÉALES          
101 MAÏS—EN ÉPIS (GRILLÉ, 

BOUILLI) (ZEPI MAYI) 
        

102 MAÏS—MOULU         
103 MAÏS—FARINE          
104 BLÉ—EN GRAIN          
105 BLÉ—FARINE (FARINE FRANS)         

 etc. 
 
aUNITÉ DE MESURE    

1. Gobelet (ti marmite) 6. Plat (repas complet) 10. Bouteille de rhum (750 ml) 14. Gallon 
2. Marmite (grande marmite) 7. Kola (375 ml) 11. Cuillère (petite = 5 ml)  15. Kilogramme 
3. Ti boite ou mesure (1/3 gobelet) 8. Kè (1/2 kola) 12. Litre 16. Gramme 
4. Pièce/Unité  9. Glosse  13. Millilitre 17. Autre unité (précisez dans 

l’espace à droite) 
5. Paquet    

 
bMODE D’ACQUISITION  

1. Propre production 4. Transfert de l’étranger  
2. Achat 5. Aide alimentaire (ONG, PAM, etc.) 
3. Dons (famille, amis, voisins, communauté) 99. Ne sait pas/non applicable/pas de réponse

 

Note: ONG = Organisation non gouvernementale (non-governmental organization); PAM =  Programme alimentaire mondial (World Food Programme). A 
question about the frequency of consumption of each item was included to construct a highly disaggregated food frequency indicator (see section 2.3).
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Table A.4. Food groups in the Food Frequency Module for the Burundi Food Security Monitoring 
Surveys 

1 Corn 

2 Wheat 

3 Sorghum 

4 Rice 

5 Manioc (roots, flour) 

6 Sweet potatoes/tubers 

7 Plantains/bananas 

Main staples 

8 Peanuts/legumes/beans Pulses 

9 Vegetable oil/other fats  Oil 

10 Fish 

11 Poultry 

12 Meat 

13 Eggs 

14 Insects (termites/crickets) 

Meat and fish 

15 Milk/dairy Milk 

16 Fruit Fruit 

17 Bread/donuts  Main staples 

18 Tomatoes 

19 Cabbage 

20 Carrots 

21 Amaranth leaves 

22 Manioc leaves 

23 Peanut leaves/bean leaves 

Vegetables 

Source: Burundi: Etude sur la sécurité alimentaire et vulnérabilité, questionnaire de ménage, 2007. The survey was conducted by 
the World Food Programme in rural Burundi in 2007. 
Note: Food frequency for sugar was not included in this section by the World Food Programme and was calculated from the 
comprehensive food consumption module. 
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Table A.5. Food groups in the Food Frequency Module for the Haiti Food Security Monitoring 
Surveys 

1 Corn 

2 Wheat 

3 Millet 

4 Rice 

5 CSB, WSB 

6 Manioc 

7 Sweet potatoes/yams/potatoes 

8 Plantains/bananas 

9 Breadfruit/breadfruit nut 

Main staples 

10 Legumes 

11 Peanuts/nuts/peanut butter 
Pulses 

12 Vegetable oil/fats/coconut  Oil 

13 Fish/seafood 

14 Poultry 

15 Meat 

16 Eggs 

Meat and fish 

17 milk/dairy Milk 

18 Vegetables/leaves Vegetables 

19 Fruits Fruit 

20 Spaghetti/macaroni  

21 Bread/donuts 
Main staples 

22 Sugar Sugar 

23 Bouillon — 

Source: Haïti: Suivi de la sécurité alimentaire – questionnaire du ménage, 2008. The survey was conducted by the World Food 
Programme in the North and Northeast regions of Haiti in 2008. 
Note: CSB = corn soy blend; WSB = wheat soy blend. Dash indicates that this food item could not be assigned to any of the 8 
major food groups. 
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Table A.6. Pearson’s and Spearman rank correlations of calorie consumption with measures of 
dietary diversity and food frequency, calories per capita and per adult equivalent, rural Burundi 

Correlation coefficient 

Pearson’s Spearman rank 

Type of proxy 
indicator 

Number 
of 

foods/ 
food 

groups 
Dietary 

diversity 
Food 

frequency Truncation Weighting

Calories 
per 

capita 

Calories 
per adult 

equivalent 

Calories 
per 

capita 

Calories 
per adult 

equivalent

8 X  NA No .14*** .16*** .15*** .16*** 

12 X  NA No .19*** .21*** .21*** .21*** 

24 X  NA No .20*** .22*** .20*** .21*** 

Alternative 
dietary diversity 
scores 

120 X  NA No .24*** .26*** .26*** .26*** 

World Food 
Programme Food 
Consumption 
Score 

8  X Yes Yes .27*** .28*** .32*** .33*** 

8  X Yes No .28*** .30*** .33*** .34*** 

12  X Yes No .34*** .35*** .37*** .38*** 

24  X No Yes .33*** .34*** .36*** .37*** 

24  X No No .34*** .35*** .37*** .37*** 

Alternative food 
consumption 
scores 

120  X No No .40*** .40*** .42*** .42*** 
Notes: NA = not applicable. The 12 food groups roughly correspond to the groups used for the Food and Nutrition Technical 
Assistance Project Household Dietary Diversity Score. Information for the dietary diversity and food frequency indicators, based 
on 120 food items, was taken from the IFPRI comprehensive food consumption module. Number of observations = 381. 
*** = Significant at the 1 percent level. 
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Table A.7. Area under the Curve (AUC) from receiver operating characteristic analysis for 
measures of dietary diversity and food frequency, 1,470 and 2,100 kilocalories per capita cutoffs, 
rural Burundi 

AUC 

Type of proxy 
indicator 

Number of 
foods/food 

groups 
Dietary 

diversity 
Food 

frequency Truncation Weighting

1,470 
kilocalories/ 
capita/day 

cutoff 

2,100 
kilocalories/ 
capita/day 

cutoff 

8 X  NA No 0.57** 0.57*** 

12 X  NA No 0.59*** 0.60*** 

24 X  NA No 0.58*** 0.60*** 

Alternative dietary 
diversity scores 

120 X  NA No 0.61*** 0.65*** 

World Food 
Programme Food 
Consumption Score 

8  X Yes Yes 0.66*** 0.64*** 

8  X Yes No 0.67*** 0.65*** 

12  X Yes No 0.67*** 0.68*** 

24  X No Yes 0.67*** 0.67*** 

24  X No No 0.67*** 0.67*** 

Alternative food 
consumption scores 

120  X No No 0.69*** 0.71*** 
Notes: NA = not applicable. The 12 food groups roughly correspond to the groups used for the Food and Nutrition Technical 
Assistance Project Household Dietary Diversity Score. Information for the dietary diversity and food frequency indicators, based 
on 120 food items, was taken from the IFPRI comprehensive food consumption module. The asterisks indicate whether the AUC 
is significantly different from 0.50, the threshold that indicates no association between the test and the benchmark variable. 
Number of observations = 381. ** = Significant at the 5 percent level, *** = significant at the 1 percent level. 
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Table A.8. Area under the Curve (AUC) from receiver operating characteristic analysis for 
measures of dietary diversity and food frequency with exclusion of small quantities, 1,470 and 2,100 
kilocalories per capita cutoffs, rural Burundi 

AUC 
Limit for exclusion from 

score: 15 grams 

Type of proxy 
indicator 

Number of 
foods/food 

groups 
Dietary 

diversity 
Food 

frequency Truncation Weighting

1,470 
kilocalories/ 
capita/day 

cutoff 

2,100 
kilocalories/ 
capita/day 

cutoff 

8 X  NA No 0.68*** 0.65*** 

12 X  NA No 0.67*** 0.67*** 

24 X  NA No 0.64*** 0.67*** 

Alternative 
dietary diversity 
scores 

120 X  NA No 0.68*** 0.70*** 

World Food 
Programme 
Food 
Consumption 
Score 

8  X Yes Yes 0.70*** 0.67*** 

8  X Yes No 0.72*** 0.69*** 

12  X Yes No 0.71*** 0.71*** 

24  X No Yes 0.70*** 0.70*** 

24  X No No 0.71*** 0.71*** 

Alternative food 
consumption 
scores 

120  X No No 0.76*** 0.77*** 
Notes: NA = not applicable. The 12 food groups roughly correspond to the groups used for the Food and Nutrition Technical 
Assistance Project Household Dietary Diversity Score. Information for the dietary diversity and food frequency indicators, based 
on 120 food items, was taken from the IFPRI comprehensive food consumption module. The asterisks indicate whether the AUC 
is significantly different from 0.50, the threshold that indicates no association between the test and the benchmark variable. 
Number of observations = 381. *** = Significant at the 1 percent level. 
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Table A.9. Descriptive statistics, by calorie consumption group, rural Burundi, October 2007 

 No quantity restriction Food frequency = 0 if 15 g/capita/consumption day consumed

  By calorie consumption category  By calorie consumption category 

 
Total 

sample Poor Borderline Adequate

Significance 
of group 

differences 
Total 

sample Poor Borderline Adequate 

Significance 
of group 

differences 

 Mean values F-statistic Mean values F-statistic 

Food frequency scores           
Corn 1.23 1.01 1.31 1.49 3.0* 1.15 0.94 1.24 1.41 3.0* 
Wheat 0.02 0.03 0.02 0.02 0.1 0.02 0.02 0.02 0.02 0.0 
Sorghum 0.32 0.34 0.22 0.37 0.4 0.30 0.31 0.22 0.34 0.3 
Rice 0.44 0.31 0.40 0.68 6.0*** 0.37 0.24 0.33 0.61 6.3*** 
Manioc 3.38 2.91 3.74 3.82 6.0*** 3.31 2.85 3.64 3.76 5.7*** 
Sweet potatoes/tubers 3.18 3.43 2.69 3.18 2.8* 3.05 3.32 2.55 3.04 3.0* 
Plaintains/bananas 1.16 0.94 1.07 1.56 6.2*** 1.00 0.81 0.82 1.44 8.7*** 
Pulses/peanuts 2.88 2.27 2.96 3.75 12.4*** 2.70 2.09 2.93 3.46 10.8*** 
Oil/fats 4.39 3.74 4.65 5.20 11.8*** 2.33 1.23 2.90 3.57 26.9*** 
Fish 2.04 1.74 2.44 2.18 3.7** 0.81 0.48 1.10 1.11 7.2*** 
Poultry 0.10 0.09 0.16 0.07 0.7 0.02 0.01 0.02 0.03 0.3 
Meat 0.24 0.15 0.16 0.43 6.8*** 0.19 0.12 0.10 0.39 7.7*** 
Eggs 0.02 0.01 0.01 0.04 2.0 0.00 0.00 0.00 0.00 — 
Insects 0.01 0.00 0.01 0.04 1.0 0.00 0.00 0.01 0.00 1.6 
Milk/dairy 0.10 0.10 0.01 0.18 1.7 0.08 0.06 0.01 0.16 1.7 
Fruit 0.48 0.23 0.52 0.82 5.7*** 0.28 0.11 0.33 0.51 4.9*** 
Bread/donuts 1.92 1.88 1.95 1.97 0.1 0.12 0.11 0.12 0.15 0.2 
Tomatoes 0.38 0.37 0.30 0.46 0.5 0.28 0.27 0.21 0.34 0.4 
Cabbage 1.07 0.79 1.23 1.39 4.4** 0.92 0.71 0.99 1.18 2.8* 
Carrots 0.11 0.11 0.04 0.18 1.5 0.00 0.00 0.00 0.00 — 
Amaranth leaves 1.71 1.74 1.37 1.93 1.4 1.30 1.31 1.09 1.47 0.8 
Manioc leaves 1.63 1.46 1.98 1.62 1.8 1.16 0.92 1.52 1.25 3.0** 
Peanut leaves/bean leaves 0.65 0.71 0.71 0.49 0.9 0.26 0.20 0.37 0.26 1.2 
Sugar 0.59 0.45 0.59 0.79 1.8 0.38 0.20 0.38 0.65 4.4** 

(continued) 
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Table A.9. Continued 

 No quantity restriction Food frequency = 0 if 15 g/capita/consumption day consumed

  By calorie consumption category  By calorie consumption category 

 
Total 

sample Poor Borderline Adequate

Significance 
of group 

differences 
Total 

sample Poor Borderline Adequate 

Significance 
of group 

differences 

 Mean values F-statistic Mean values F-statistic 
Food frequency scores, nontruncated          

Main staples 11.65 10.85 11.38 13.10 10.7*** 9.33 8.60 8.95 10.77 14.8*** 
Pulses/nuts 2.88 2.27 2.96 3.75 12.4*** 2.70 2.09 2.93 3.46 10.8*** 
Vegetables 5.55 5.18 5.64 6.06 1.9 3.92 3.40 4.18 4.52 3.6** 
Fruits 0.48 0.23 0.52 0.82 5.7*** 0.28 0.11 0.33 0.51 4.9*** 
Meat/fish/eggs 2.40 1.98 2.79 2.75 4.8*** 1.03 0.61 1.23 1.52 10.2*** 
Milk 0.10 0.1 0.01 0.18 1.7 0.08 0.06 0.01 0.16 1.7 
Sugar 0.59 0.45 0.59 0.79 1.8 0.38 0.20 0.38 0.65 4.4** 
Oil 4.39 3.74 4.63 5.20 11.8*** 2.33 1.23 2.90 3.57 26.9*** 

Food group scores, truncated         
Main staples 6.86 6.81 6.92 6.90 1.5 6.65 6.55 6.64 6.82 2.4* 
Pulses/nuts 2.88 2.27 2.96 3.75 12.4*** 2.70 2.09 2.93 3.46 10.8*** 
Vegetables 4.67 4.43 4.87 4.89 1.5 3.46 3.06 3.80 3.82 3.3*** 
Fruits 0.48 0.23 0.52 0.82 5.7*** 0.28 0.11 0.33 0.51 4.9*** 
Meat/fish/eggs 2.31 1.93 2.64 2.65 5.2*** 1.02 0.60 1.22 1.51 10.4*** 
Milk 0.10 0.10 0.01 0.18 1.7 0.08 0.06 0.01 0.16 1.7 
Sugar 0.59 0.45 0.59 0.79 1.8 0.38 0.20 0.38 0.65 4.4** 
Oil 4.39 3.74 4.63 5.20 11.8*** 2.33 1.23 2.90 3.57 26.9*** 

Food Consumption Scores (FCSs)          
WFP FCS 39.7 35.3 41.3 45.1 17.13*** 30.9 25.9 32.8 37.1 27.6*** 
Unweighted FCS with 

truncation 22.3 20.0 23.1 25.2 18.86*** 16.9 13.9 18.2 20.5 36.5*** 
Weighted FCS with 

truncation 50.5 44.3 51.6 59.0 20.7*** 36.8 30.4 37.8 45.8 31.3*** 
Unweighted FCS w/o 

truncation 28.0 24.8 28.5 32.7 21.8*** 20.1 16.3 20.9 25.2 37.3*** 
Notes: g = grams; WFP = World Food Programme. Number of observations = 381. * = Significant at the 10 percent level; ** = significant at the 5 percent level; *** significant at 
the 1 percent level.



 

 
 

65

Table A.10. Sensitivity-specificity analysis for rural Burundi, 1,470 kilocalories per capita cutoff 

Percentage of 
observations at or 
below cutoff point 

Cutoff 
point Sensitivity Specificity

Positive 
predicted 

value 

Proportion 
of false 

positives 

Proportion 
of false 

negatives 
Proportion 

misclassified 

Sum of 
sensitivity and 

specificity 
0.3 ≤6 0.6 100.0 100.0 0.0 45.9 45.9 100.6 
0.3 ≤7 0.6 100.0 100.0 0.0 45.9 45.9 100.6 
0.3 ≤8 0.6 100.0 100.0 0.0 45.9 45.9 100.6 
0.3 ≤9 0.6 100.0 100.0 0.0 45.9 45.9 100.6 
0.3 ≤10 0.6 100.0 100.0 0.0 45.9 45.9 100.6 
0.3 ≤11 0.6 100.0 100.0 0.0 45.9 45.9 100.6 
0.8 ≤12 1.7 100.0 100.0 0.0 45.4 45.4 101.7 
0.8 ≤13 1.7 100.0 100.0 0.0 45.4 45.4 101.7 
2.1 ≤14 2.8 98.5 62.5 0.8 44.9 45.7 101.4 
2.9 ≤15 4.0 98.1 63.6 1.1 44.4 45.4 102.0 
3.1 ≤16 4.0 97.6 58.3 1.3 44.4 45.7 101.5 
3.4 ≤17 4.6 97.6 61.5 1.3 44.1 45.4 102.1 
4.2 ≤18 5.7 97.1 62.5 1.6 43.6 45.1 102.8 
6.0 ≤19 9.1 96.6 69.6 1.8 42.0 43.8 105.7 
7.3 ≤20 11.9 96.6 75.0 1.8 40.7 42.5 108.5 
9.7 ≤21 14.8 94.6 70.3 2.9 39.4 42.3 109.4 

12.3 ≤22 18.2 92.7 68.1 3.9 37.8 41.7 110.9 
14.4 ≤23 21.6 91.7 69.1 4.5 36.2 40.7 113.3 
16.0 ≤24 23.3 90.2 67.2 5.3 35.4 40.7 113.5 
18.4 ≤25 25.6 87.8 64.3 6.6 34.4 40.9 113.4 
20.2 ≤26 26.7 85.4 61.0 7.9 33.9 41.7 112.1 
22.3 ≤27 29.6 83.9 61.2 8.7 32.6 41.2 113.5 
24.4 ≤28 31.8 82.0 60.2 9.7 31.5 41.2 113.8 
27.6 ≤29 35.8 79.5 60.0 11.0 29.7 40.7 115.3 
30.2 ≤30 39.2 77.6 60.0 12.1 28.1 40.2 116.8 
31.8 ≤31 42.1 77.1 61.2 12.3 26.8 39.1 119.1 
33.3 ≤32 43.2 75.1 59.8 13.4 26.3 39.6 118.3 
36.0 ≤33 47.2 73.7 60.6 14.2 24.4 38.6 120.8 
38.6 ≤34 51.7 72.7 61.9 14.7 22.3 37.0 124.4 
42.0 ≤35 56.3 70.2 61.9 16.0 20.2 36.2 126.5 
44.4 ≤36 58.5 67.8 61.0 17.3 19.2 36.5 126.3 
46.5 ≤37 60.8 65.9 60.5 18.4 18.1 36.5 126.7 
48.3 ≤38 62.5 63.9 59.8 19.4 17.3 36.8 126.4 
51.4 ≤39 66.5 61.5 59.7 20.7 15.5 36.2 127.9 
53.8 ≤40 68.2 58.5 58.5 22.3 14.7 37.0 126.7 
55.9 ≤41 70.5 56.6 58.2 23.4 13.7 37.0 127.0 
59.1 ≤42 72.7 52.7 56.9 25.5 12.6 38.1 125.4 
60.6 ≤43 73.3 50.2 55.8 26.8 12.3 39.1 123.5 
64.3 ≤44 77.8 47.3 55.9 28.4 10.2 38.6 125.2 
66.9 ≤45 79.0 43.4 54.5 30.5 9.7 40.2 122.4 
69.0 ≤46 80.1 40.5 53.6 32.0 9.2 41.2 120.6 
71.4 ≤47 81.8 37.6 52.9 33.6 8.4 42.0 119.4 
72.7 ≤48 83.0 36.1 52.7 34.4 7.9 42.3 119.1 
74.0 ≤49 83.5 34.2 52.1 35.4 7.6 43.0 117.7 
76.4 ≤50 84.1 30.2 50.9 37.5 7.4 44.9 114.3 
78.0 ≤51 86.4 29.3 51.2 38.1 6.3 44.4 115.6 
79.8 ≤52 87.5 26.8 50.7 39.4 5.8 45.1 114.3 
81.1 ≤53 88.1 24.9 50.2 40.4 5.5 45.9 113.0 

Cutoff recommended by the World 
Food Programme. 

Cutoffs to balance sensitivity and specificity, 
that is, errors of exclusion and inclusion 
(includes ≤ 37 here). 

Cutoff for best match of proportion of 
food-insecure households. 

(continued)  
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Table A.10. Continued 
Number of 
observations at or 
below cutoff 

Cutoff 
point Sensitivity Specificity

Positive 
predicted 

value 

Proportion 
of false 

positives 

Proportion 
of false 

negatives 
Proportion 

misclassified 

Sum of 
sensitivity and 

specificity 
83.7 ≤54 90.3 22.0 49.8 42.0 4.5 46.5 112.3 
84.5 ≤55 91.5 21.5 50.0 42.3 3.9 46.2 112.9 
86.6 ≤56 93.8 19.5 50.0 43.3 2.9 46.2 113.3 
87.7 ≤57 94.3 18.1 49.7 44.1 2.6 46.7 112.4 
89.8 ≤58 94.9 14.6 48.8 45.9 2.4 48.3 109.5 
91.3 ≤59 96.0 12.7 48.6 47.0 1.8 48.8 108.7 
92.4 ≤60 97.2 11.7 48.6 47.5 1.3 48.8 108.9 
93.7 ≤61 97.7 9.8 48.2 48.6 1.1 49.6 107.5 
94.5 ≤62 97.7 8.3 47.8 49.3 1.1 50.4 106.0 
95.0 ≤63 97.7 7.3 47.5 49.9 1.1 50.9 105.0 
95.8 ≤64 98.3 6.3 47.4 50.4 0.8 51.2 104.6 
96.1 ≤65 98.3 5.9 47.3 50.7 0.8 51.4 104.2 
96.1 ≤66 98.3 5.9 47.3 50.7 0.8 51.4 104.2 
96.1 ≤67 98.3 5.9 47.3 50.7 0.8 51.4 104.2 
96.3 ≤68 98.9 5.9 47.4 50.7 0.5 51.2 104.7 
96.6 ≤69 98.9 5.4 47.3 50.9 0.5 51.4 104.2 
96.6 ≤70 98.9 5.4 47.3 50.9 0.5 51.4 104.2 
96.6 ≤71 98.9 5.4 47.3 50.9 0.5 51.4 104.2 
97.1 ≤72 98.9 4.4 47.0 51.4 0.5 52.0 103.3 
97.6 ≤73 99.4 3.9 47.0 51.7 0.3 52.0 103.3 
98.7 ≤74 99.4 2.0 46.5 52.8 0.3 53.0 101.4 
98.7 ≤75 99.4 2.0 46.5 52.8 0.3 53.0 101.4 
98.7 ≤76 99.4 2.0 46.5 52.8 0.3 53.0 101.4 
98.7 ≤77 99.4 2.0 46.5 52.8 0.3 53.0 101.4 
98.7 ≤78 99.4 2.0 46.5 52.8 0.3 53.0 101.4 
98.7 ≤79 99.4 2.0 46.5 52.8 0.3 53.0 101.4 
99.0 ≤80 99.4 1.5 46.4 53.0 0.3 53.3 100.9 
99.0 ≤81 99.4 1.5 46.4 53.0 0.3 53.3 100.9 
99.2 ≤82 99.4 1.0 46.3 53.3 0.3 53.5 100.4 
99.2 ≤83 99.4 1.0 46.3 53.3 0.3 53.5 100.4 
99.2 ≤84 99.4 1.0 46.3 53.3 0.3 53.5 100.4 
99.5 ≤85 99.4 0.5 46.2 53.5 0.3 53.8 99.9 
99.5 ≤86 99.4 0.5 46.2 53.5 0.3 53.8 99.9 
99.5 ≤87 99.4 0.5 46.2 53.5 0.3 53.8 99.9 
99.5 ≤88 99.4 0.5 46.2 53.5 0.3 53.8 99.9 
99.5 ≤89 99.4 0.5 46.2 53.5 0.3 53.8 99.9 
99.5 ≤90 99.4 0.5 46.2 53.5 0.3 53.8 99.9 
99.5 ≤91 99.4 0.5 46.2 53.5 0.3 53.8 99.9 
99.5 ≤92 99.4 0.5 46.2 53.5 0.3 53.8 99.9 
99.5 ≤93 99.4 0.5 46.2 53.5 0.3 53.8 99.9 
99.5 ≤94 99.4 0.5 46.2 53.5 0.3 53.8 99.9 
99.5 ≤95 99.4 0.5 46.2 53.5 0.3 53.8 99.9 
99.5 ≤96 99.4 0.5 46.2 53.5 0.3 53.8 99.9 
99.5 ≤97 99.4 0.5 46.2 53.5 0.3 53.8 99.9 
99.7 ≤98 100.0 0.5 46.3 53.5 0.0 53.5 100.5 
99.7 ≤99 100.0 0.5 46.3 53.5 0.0 53.5 100.5 

100.0 ≤100 100.0 0.0 46.2 53.8 0.0 53.8 100.0 
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Table A.11. Sensitivity-specificity analysis for rural Burundi, 2,100 kilocalories per capita cutoff 

Percentage of 
observations 
at or below 
cutoff point 

Cutoff 
point Sensitivity Specificity 

Positive 
predicted 

value 

Proportion 
of false 

positives 

Proportion 
of false 

negatives 
Proportion 

misclassified 

Sum of 
sensitivity 

and 
specificity 

0.3 ≤6 0.4 100.0 100.0 0.0 69.8 69.8 100.4 
0.3 ≤7 0.4 100.0 100.0 0.0 69.8 69.8 100.4 
0.3 ≤8 0.4 100.0 100.0 0.0 69.8 69.8 100.4 
0.3 ≤9 0.4 100.0 100.0 0.0 69.8 69.8 100.4 
0.3 ≤10 0.4 100.0 100.0 0.0 69.8 69.8 100.4 
0.3 ≤11 0.4 100.0 100.0 0.0 69.8 69.8 100.4 
0.8 ≤12 1.1 100.0 100.0 0.0 69.3 69.3 101.1 
0.8 ≤13 1.1 100.0 100.0 0.0 69.3 69.3 101.1 
2.1 ≤14 2.3 98.3 75.0 0.5 68.5 69.0 100.5 
2.9 ≤15 3.4 98.3 81.8 0.5 67.7 68.2 101.6 
3.1 ≤16 3.4 97.4 75.0 0.8 67.7 68.5 100.7 
3.4 ≤17 3.8 97.4 76.9 0.8 67.5 68.2 101.1 
4.2 ≤18 4.5 96.5 75.0 1.1 66.9 68.0 101.0 
6.0 ≤19 7.1 96.5 82.6 1.1 65.1 66.1 103.6 
7.3 ≤20 9.0 96.5 85.7 1.1 63.8 64.8 105.5 
9.7 ≤21 12.4 96.5 89.2 1.1 61.4 62.5 108.9 

12.3 ≤22 15.0 93.9 85.1 1.8 59.6 61.4 108.8 
14.4 ≤23 17.6 93.0 85.5 2.1 57.7 59.8 110.6 
16.0 ≤24 19.1 91.2 83.6 2.6 56.7 59.3 110.3 
18.4 ≤25 21.4 88.6 81.4 3.4 55.1 58.5 109.9 
20.2 ≤26 22.1 84.2 76.6 4.7 54.6 59.3 106.3 
22.3 ≤27 24.3 82.5 76.5 5.3 53.0 58.3 106.8 
24.4 ≤28 26.6 80.7 76.3 5.8 51.4 57.2 107.3 
27.6 ≤29 30.3 79.0 77.1 6.3 48.8 55.1 109.3 
30.2 ≤30 33.7 78.1 78.3 6.6 46.5 53.0 111.8 
31.8 ≤31 36.0 78.1 79.3 6.6 44.9 51.4 114.0 
33.3 ≤32 38.2 78.1 80.3 6.6 43.3 49.9 116.3 
36.0 ≤33 41.6 77.2 81.0 6.8 40.9 47.8 118.8 
38.6 ≤34 44.9 76.3 81.6 7.1 38.6 45.7 121.3 
42.0 ≤35 48.3 72.8 80.6 8.1 36.2 44.4 121.1 
44.4 ≤36 50.6 70.2 79.9 8.9 34.7 43.6 120.7 
46.5 ≤37 52.4 67.5 79.1 9.7 33.3 43.0 120.0 
48.3 ≤38 54.7 66.7 79.4 10.0 31.8 41.7 121.4 
51.4 ≤39 58.1 64.0 79.1 10.8 29.4 40.2 122.1 
53.8 ≤40 59.9 60.5 78.1 11.8 28.1 39.9 120.5 
55.9 ≤41 62.2 58.8 77.9 12.3 26.5 38.9 120.9 
59.1 ≤42 65.2 55.3 77.3 13.4 24.4 37.8 120.4 
60.6 ≤43 66.3 52.6 76.6 14.2 23.6 37.8 118.9 
64.3 ≤44 71.2 51.8 77.6 14.4 20.2 34.7 122.9 
66.9 ≤45 72.7 46.5 76.1 16.0 19.2 35.2 119.2 
69.0 ≤46 74.2 43.0 75.3 17.1 18.1 35.2 117.1 
71.4 ≤47 77.2 42.1 75.7 17.3 16.0 33.3 119.3 
72.7 ≤48 78.3 40.4 75.5 17.9 15.2 33.1 118.6 
74.0 ≤49 80.2 40.4 75.9 17.9 13.9 31.8 120.5 
76.4 ≤50 80.9 34.2 74.2 19.7 13.4 33.1 115.1 
78.0 ≤51 82.8 33.3 74.4 20.0 12.1 32.0 116.1 
79.8 ≤52 84.3 30.7 74.0 20.7 11.0 31.8 115.0 
81.1 ≤53 85.0 28.1 73.5 21.5 10.5 32.0 113.1 

Cutoff recommended by the World Cutoffs to balance sensitivity and specificity, Cutoff for best match of proportion of 
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Food Programme. that is, errors of exclusion and inclusion. food insecure households. 

(continued) 
Table A.11. Continued) 

Number of 
observations 
at or below 
cutoff 

Cutoff 
point Sensitivity Specificity 

Positive 
predicted 

value 

Proportion 
of false 

positives 

Proportion 
of false 

negatives 
Proportion 

misclassified 

Sum of 
sensitivity 

and 
specificity 

83.7 ≤54 88.0 26.3 73.7 22.1 8.4 30.5 114.3 
84.5 ≤55 88.8 25.4 73.6 22.3 7.9 30.2 114.2 
86.6 ≤56 90.6 22.8 73.3 23.1 6.6 29.7 113.4 
87.7 ≤57 91.4 21.1 73.1 23.6 6.0 29.7 112.4 
89.8 ≤58 92.9 17.5 72.5 24.7 5.0 29.7 110.4 
91.3 ≤59 94.8 16.7 72.7 24.9 3.7 28.6 111.4 
92.4 ≤60 96.3 16.7 73.0 24.9 2.6 27.6 112.9 
93.7 ≤61 97.4 14.9 72.8 25.5 1.8 27.3 112.3 
94.5 ≤62 97.4 12.3 72.2 26.3 1.8 28.1 109.7 
95.0 ≤63 97.8 11.4 72.1 26.5 1.6 28.1 109.2 
95.8 ≤64 98.1 9.7 71.8 27.0 1.3 28.4 107.8 
96.1 ≤65 98.5 9.7 71.9 27.0 1.1 28.1 108.2 
96.1 ≤66 98.5 9.7 71.9 27.0 1.1 28.1 108.2 
96.1 ≤67 98.5 9.7 71.9 27.0 1.1 28.1 108.2 
96.3 ≤68 98.9 9.7 71.9 27.0 0.8 27.8 108.5 
96.6 ≤69 98.9 8.8 71.7 27.3 0.8 28.1 107.7 
96.6 ≤70 98.9 8.8 71.7 27.3 0.8 28.1 107.7 
96.6 ≤71 98.9 8.8 71.7 27.3 0.8 28.1 107.7 
97.1 ≤72 99.3 7.9 71.6 27.6 0.5 28.1 107.2 
97.6 ≤73 99.6 7.0 71.5 27.8 0.3 28.1 106.6 
98.7 ≤74 99.6 3.5 70.7 28.9 0.3 29.1 103.1 
98.7 ≤75 99.6 3.5 70.7 28.9 0.3 29.1 103.1 
98.7 ≤76 99.6 3.5 70.7 28.9 0.3 29.1 103.1 
98.7 ≤77 99.6 3.5 70.7 28.9 0.3 29.1 103.1 
98.7 ≤78 99.6 3.5 70.7 28.9 0.3 29.1 103.1 
98.7 ≤79 99.6 3.5 70.7 28.9 0.3 29.1 103.1 
99.0 ≤80 99.6 2.6 70.6 29.1 0.3 29.4 102.3 
99.0 ≤81 99.6 2.6 70.6 29.1 0.3 29.4 102.3 
99.2 ≤82 99.6 1.8 70.4 29.4 0.3 29.7 101.4 
99.2 ≤83 99.6 1.8 70.4 29.4 0.3 29.7 101.4 
99.2 ≤84 99.6 1.8 70.4 29.4 0.3 29.7 101.4 
99.5 ≤85 99.6 0.9 70.2 29.7 0.3 29.9 100.5 
99.5 ≤86 99.6 0.9 70.2 29.7 0.3 29.9 100.5 
99.5 ≤87 99.6 0.9 70.2 29.7 0.3 29.9 100.5 
99.5 ≤88 99.6 0.9 70.2 29.7 0.3 29.9 100.5 
99.5 ≤89 99.6 0.9 70.2 29.7 0.3 29.9 100.5 
99.5 ≤90 99.6 0.9 70.2 29.7 0.3 29.9 100.5 
99.5 ≤91 99.6 0.9 70.2 29.7 0.3 29.9 100.5 
99.5 ≤92 99.6 0.9 70.2 29.7 0.3 29.9 100.5 
99.5 ≤93 99.6 0.9 70.2 29.7 0.3 29.9 100.5 
99.5 ≤94 99.6 0.9 70.2 29.7 0.3 29.9 100.5 
99.5 ≤95 99.6 0.9 70.2 29.7 0.3 29.9 100.5 
99.5 ≤96 99.6 0.9 70.2 29.7 0.3 29.9 100.5 
99.5 ≤97 99.6 0.9 70.2 29.7 0.3 29.9 100.5 
99.7 ≤98 100.0 0.9 70.3 29.7 0.0 29.7 100.9 
99.7 ≤99 100.0 0.9 70.3 29.7 0.0 29.7 100.9 

100.0 ≤100 100.0 0.0 70.1 29.9 0.0 29.9 100.0 
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Table A.12. Pearson’s and Spearman rank correlations of calorie consumption with measures of 
dietary diversity and food frequency, calories per capita and per adult equivalent, Haiti, North and 
Northeast regions 

Correlation coefficient 

Pearson’s Spearman Rank 

Type of proxy 
indicator 

Number 
of foods/ 

food 
groups 

Dietary 
diversity 

Food 
frequency Truncation Weighting

Calories 
per 

capita 

Calories 
per adult 

equivalent 

Calories 
per 

capita 

Calories 
per adult 

equivalent

8 X  NA No .33*** .31*** .37*** .36*** 

12 X  NA No .34*** .33*** .37*** .36*** 

22 X  NA No .35*** .35*** .38*** .38*** 

Alternative 
dietary 
diversity scores 

141 X  NA No .41*** .39*** .44*** .42*** 

World Food 
Programme 
Food 
Consumption 
Score 

8  X Yes Yes .44*** .43*** .48*** .47*** 

8  X Yes No .45*** .44*** .49*** .49*** 

12  X Yes No .46*** .45*** .49*** .48*** 

22  X No Yes .46*** .46*** .50*** .49*** 

22  X No No .47*** .46*** .50*** .49*** 

Alternative 
food 
consumption 
scores 

141  X No No .52*** .50*** .57*** .56*** 
Notes: NA = not applicable. The 12 food groups roughly correspond to the groups used for the Food and Nutrition Technical 
Assistance Project Household Dietary Diversity Score. Information for the dietary diversity and food frequency indicators, based 
on 141 food items, was taken from the IFPRI comprehensive food consumption module. Number of observations = 390. 
*** = Significant at the 1 percent level. 
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Table A.13. Area under the curve (AUC) from receiver operating characteristic analysis for 
measures of dietary diversity and food frequency, 1,470 and 2,100 kilocalories per capita cutoffs, 
Haiti, North and Northeast regions 

AUC 

Type of proxy 
indicator 

Number of 
foods/food 

groups 
Dietary 

diversity 
Food 

frequency Truncation Weighting

1,470 
kilocalories/ 
capita/day 

cutoff 

2,100 
kilocalories/ 
capita/day 

cutoff 

8 X  NA No 0.67*** 0.70*** 

12 X  NA No 0.71*** 0.70*** 

22 X  NA No 0.71*** 0.71*** 

Alternative 
dietary diversity 
scores 

141 X  NA No 0.74*** 0.74*** 

World Food 
Programme 
Food 
Consumption 
Score 

8  X Yes Yes 0.75*** 0.76*** 

8  X Yes No 0.76*** 0.77*** 

12  X Yes No 0.75*** 0.77*** 

22  X No Yes 0.77*** 0.77*** 

22  X No No 0.77*** 0.77*** 

Alternative food 
consumption 
scores 

141  X No No 0.80*** 0.80*** 
Notes: NA = not applicable. The 12 food groups roughly correspond to the groups used for the Food and Nutrition Technical 
Assistance Project Household Dietary Diversity Score. Information for the dietary diversity and food frequency indicators, based 
on 141 food items, was taken from the IFPRI comprehensive food consumption module. The asterisks indicate whether the AUC 
is significantly different from 0.50, the threshold that indicates no association between the test and the benchmark variable. 
Number of observations = 390. *** = Significant at the 1 percent level. 
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Table A.14. Area under the curve (AUC) from receiver operating characteristic analysis for 
measures of dietary diversity and food frequency with exclusion of small quantities, 1,470 and 2,100 
kilocalories per capita cutoffs, Haiti, North and Northeast regions 

AUC 
Limit for exclusion from 

score: 15 grams 

Type of proxy 
indicator 

Number of 
foods/food 

groups 
Dietary 

diversity 
Food 

frequency Truncation Weighting

1,470 
kilocalories/ 
capita/day 

cutoff 

2,100 
kilocalories/ 
capita/day 

cutoff 

8 X  NA No 0.73*** 0.74*** 

12 X  NA No 0.77*** 0.74*** 

22 X  NA No 0.77*** 0.75*** 

Alternative 
dietary diversity 
scores 

141 X  NA No 0.80*** 0.79*** 

World Food 
Programme 
Food 
Consumption 
Score 

8  X Yes Yes 0.80*** 0.78*** 

8  X Yes No 0.80*** 0.80*** 

12  X Yes No 0.82*** 0.80*** 

22  X No Yes 0.84*** 0.82*** 

22  X No No 0.84*** 0.82*** 

Alternative food 
consumption 
scores 

141  X No No 0.87*** 0.88*** 
Notes: NA = not applicable. The 12 food groups roughly correspond to the groups used for the Food and Nutrition Technical 
Assistance Project Household Dietary Diversity Score. Information for the dietary diversity and food frequency indicators, based 
on 141 food items, was taken from the IFPRI comprehensive food consumption module. The asterisks indicate whether the AUC 
is significantly different from 0.50, the threshold that indicates no association between the test and the benchmark variable. 
Number of observations = 390. *** = Significant at the 1 percent level. 
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Table A.15. Descriptive statistics, by calorie consumption group, Haiti, North and Northeast regions, February 2008 

 No quantity restriction Food frequency = 0 if 15 g/capita/consumption day consumed

  By calorie consumption category  By calorie consumption category 

 
Total 

sample Poor Borderline Adequate

Significance 
of group 

differences 
Total 

sample Poor Borderline Adequate 

Significance 
of group 

differences 

 Mean values F-statistic Mean values F-statistic 

Food frequency scores           
Corn 1.38 1.36 1.24 1.45 0.7 1.32 1.26 1.19 1.41 0.8 
Wheat 0.46 0.40 0.35 0.53 1.5 0.44 0.33 0.34 0.53 2.2 
Millet 0.27 0.19 0.15 0.37 2.6* 0.26 0.14 0.15 0.36 3.0* 
Rice 4.75 3.76 4.60 5.23 14.8*** 4.73 3.67 4.59 5.23 16.3*** 
CSB/WSB 0.11 0.09 0.18 0.08 0.8 0.03 0.00 0.04 0.04 0.6 
Manioc 2.40 1.97 2.71 2.43 2.3* 2.32 1.79 2.57 2.42 2.9* 
Sweet potatoes/yams/ 

potatoes 2.40 1.97 2.37 2.59 3.2** 2.29 1.87 2.26 2.47 2.9* 
Plaintains/bananas 1.90 1.40 1.42 2.33 10.6*** 1.65 0.90 1.27 2.14 15.4*** 
Breadfruit/breadfruit nut 0.24 0.15 0.24 0.28 0.6 0.15 0.07 0.15 0.17 0.8 
Pulses 4.99 3.53 4.69 5.73 35.1*** 4.82 3.14 4.55 5.64 40.6*** 
Nuts/peanut butter 1.58 0.94 1.24 2.01 7.2*** 0.65 0.22 0.63 0.85 4.2** 
Oil/fats/coconut 6.72 6.37 6.75 6.85 5.0*** 5.96 4.37 5.91 6.64 31.3*** 
Fish/seafood 1.39 0.93 1.03 1.74 8.1*** 0.57 0.37 0.42 0.71 2.7* 
Poultry 0.38 0.28 0.32 0.45 1.6 0.30 0.20 0.24 0.37 1.9 
Meat 1.64 1.03 1.43 2.00 11.8*** 1.43 0.78 1.18 1.82 15.3*** 
Eggs 0.84 0.38 0.65 1.12 7.1*** 0.48 0.19 0.35 0.67 5.1*** 
Milk/dairy 1.73 1.15 1.19 2.22 10.4*** 1.59 0.85 1.06 2.14 14.5*** 
Vegetables/leaves 1.74 1.14 1.54 2.08 9.2*** 1.70 0.97 1.54 2.08 13.0*** 
Fruits 2.93 1.91 2.37 3.62 15.7*** 2.69 1.69 2.10 3.38 15.5*** 
Spaghetti/macaroni 2.11 1.47 1.66 2.58 11.4*** 1.88 0.98 1.58 2.39 16.5*** 
Bread/donuts 4.41 3.70 3.97 4.91 7.5*** 3.43 2.40 2.76 4.18 13.9*** 
Sugar 4.85 3.94 4.33 5.46 15.7*** 4.45 3.30 3.92 5.17 18.5*** 

(continued) 
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Table A.15. Continued 

 No quantity restriction Food frequency = 0 if 15 g/capita/consumption day consumed

  By calorie consumption category  By calorie consumption category 

 
Total 

sample Poor Borderline Adequate

Significance 
of group 

differences 
Total 

sample Poor Borderline Adequate 

Significance 
of group 

differences 

 Mean values F-statistic Mean values F-statistic 
Food frequency scores, nontruncated          

Main staples 20.42 16.43 18.89 22.79 28.5*** 18.48 13.40 16.90 21.33 50.9*** 
Pulses/nuts 6.57 4.48 5.93 7.74 31.9*** 5.47 3.36 5.18 6.49 38.3*** 
Vegetables 1.74 1.14 1.54 2.08 9.2*** 1.70 0.97 1.54 2.08 13.0*** 
Fruits 2.93 1.91 2.37 3.62 15.7*** 2.69 1.69 2.10 3.38 15.5*** 
Meat/fish/eggs 4.25 2.63 3.41 5.31 24.4*** 2.78 1.53 2.19 3.57 21.7*** 
Milk 1.73 1.15 1.19 2.22 10.4*** 1.59 0.85 1.06 2.14 14.5*** 
Sugar 4.85 3.94 4.33 5.46 15.7*** 4.45 3.30 3.92 5.17 18.5*** 
Oil 6.72 6.37 6.75 6.85 5.0*** 5.96 4.37 5.91 6.64 31.3*** 

Food group scores, truncated         
Main staples 6.97 6.91 6.98 7.00 3.3** 6.95 6.85 6.96 6.99 5.3*** 
Pulses/nuts 5.45 4.13 5.12 6.16 33.4*** 5.03 3.35 4.73 5.86 42.0*** 
Vegetables 1.74 1.14 1.54 2.08 9.2*** 1.70 0.97 1.54 2.08 13.0*** 
Fruits 2.93 1.91 2.37 3.62 15.7*** 2.69 1.69 2.10 3.38 15.5*** 
Meat/fish/eggs 3.71 2.44 3.07 4.53 28.9*** 2.60 1.49 2.09 3.29 24.2*** 
Milk 1.73 1.15 1.19 2.22 10.4*** 1.59 0.85 1.06 2.14 14.5*** 
Sugar 4.85 3.94 4.33 5.46 15.7*** 4.45 3.30 3.92 5.17 18.5*** 
Oil 6.72 6.37 6.75 6.85 5.0*** 5.96 4.37 5.91 6.64 31.3*** 

Food Consumption Scores (FCSs)          
WFP FCS 62.5 48.8 55.8 71.3 52.8*** 55.3 39.6 49.3 64.7 68.9*** 
Unweighted FCS with 

truncation 34.1 28.0 31.4 37.9 53.2*** 31.0 22.9 28.3 35.6 81.4*** 
Weighted FCS w/o 

truncation 94.9 69.6 83.4 110.8 55.1*** 80.4 52.9 70.9 96.3 92.1*** 
Unweighted FCS w/o 

truncation 49.2 38.1 44.4 56.1 56.1*** 43.1 29.5 38.8 50.8 102.6*** 
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Notes: g = grams; CSB/WSB = corn soy blend/wheat soy blend; WFP = World Food Programme. Number of observations = 390. * = Significant at the 10 percent level; ** = 
significant at the 5 percent level; *** significant at the 1 percent level.
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Table A.16. Sensitivity-specificity analysis for Haiti, North and Northeast regions, 1,470 
kilocalories per capita cutoff 

Percentage of 
observations at or 
below cutoff point 

Cutoff 
point Sensitivity Specificity

Positive 
predicted 

value 

Proportion 
of false 

positives 

Proportion 
of false 

negatives 
Proportion 

misclassified 

Sum of 
sensitivity and 

specificity 
0.3 ≤13 1.2 100.0 100.0 0.0 21.8 21.8 101.2 
1.0 ≤14 1.2 99.0 25.0 0.8 21.8 22.6 100.2 
1.0 ≤15 1.2 99.0 25.0 0.8 21.8 22.6 100.2 
1.0 ≤16 1.2 99.0 25.0 0.8 21.8 22.6 100.2 
1.0 ≤17 1.2 99.0 25.0 0.8 21.8 22.6 100.2 
1.3 ≤18 2.3 99.0 40.0 0.8 21.5 22.3 101.3 
1.3 ≤19 2.3 99.0 40.0 0.8 21.5 22.3 101.3 
1.8 ≤20 4.7 99.0 57.1 0.8 21.0 21.8 103.7 
2.3 ≤21 5.8 98.7 55.6 1.0 20.8 21.8 104.5 
2.8 ≤22 5.8 98.0 45.5 1.5 20.8 22.3 103.8 
2.8 ≤23 5.8 98.0 45.5 1.5 20.8 22.3 103.8 
3.1 ≤24 5.8 97.7 41.7 1.8 20.8 22.6 103.5 
3.3 ≤25 7.0 97.7 46.2 1.8 20.5 22.3 104.7 
3.3 ≤26 7.0 97.7 46.2 1.8 20.5 22.3 104.7 
3.6 ≤27 7.0 97.4 42.9 2.1 20.5 22.6 104.4 
4.6 ≤28 9.3 96.7 44.4 2.6 20.0 22.6 106.0 
4.9 ≤29 10.5 96.7 47.4 2.6 19.7 22.3 107.2 
5.9 ≤30 14.0 96.4 52.2 2.8 19.0 21.8 110.3 
6.9 ≤31 17.4 96.1 55.6 3.1 18.2 21.3 113.5 
7.9 ≤32 19.8 95.4 54.8 3.6 17.7 21.3 115.2 
9.2 ≤33 23.3 94.7 55.6 4.1 16.9 21.0 118.0 
9.7 ≤34 23.3 94.1 52.6 4.6 16.9 21.5 117.3 

10.5 ≤35 24.4 93.4 51.2 5.1 16.7 21.8 117.8 
11.8 ≤36 25.6 92.1 47.8 6.2 16.4 22.6 117.7 
13.1 ≤37 29.1 91.5 49.0 6.7 15.6 22.3 120.5 
14.4 ≤38 33.7 91.1 51.8 6.9 14.6 21.5 124.8 
15.1 ≤39 34.9 90.5 50.9 7.4 14.4 21.8 125.3 
16.4 ≤40 36.1 89.1 48.4 8.5 14.1 22.6 125.2 
16.9 ≤41 38.4 89.1 50.0 8.5 13.6 22.1 127.5 
18.5 ≤42 40.7 87.8 48.6 9.5 13.1 22.6 128.5 
19.5 ≤43 41.9 86.8 47.4 10.3 12.8 23.1 128.7 
21.3 ≤44 45.4 85.5 47.0 11.3 12.1 23.3 130.9 
22.6 ≤45 46.5 84.2 45.5 12.3 11.8 24.1 130.7 
23.8 ≤46 48.8 83.2 45.2 13.1 11.3 24.4 132.1 
25.6 ≤47 51.2 81.6 44.0 14.4 10.8 25.1 132.7 
26.4 ≤48 51.2 80.6 42.7 15.1 10.8 25.9 131.8 
28.5 ≤49 53.5 78.6 41.4 16.7 10.3 26.9 132.1 
31.5 ≤50 54.7 75.0 38.2 19.5 10.0 29.5 129.7 
32.6 ≤51 55.8 74.0 37.8 20.3 9.7 30.0 129.8 
34.6 ≤52 60.5 72.7 38.5 21.3 8.7 30.0 133.2 
36.4 ≤53 64.0 71.4 38.7 22.3 8.0 30.3 135.3 
37.4 ≤54 66.3 70.7 39.0 22.8 7.4 30.3 137.0 
39.0 ≤55 68.6 69.4 38.8 23.9 6.9 30.8 138.0 
40.0 ≤56 69.8 68.4 38.5 24.6 6.7 31.3 138.2 
41.3 ≤57 70.9 67.1 37.9 25.6 6.4 32.1 138.0 
41.5 ≤58 72.1 67.1 38.3 25.6 6.2 31.8 139.2 
43.8 ≤59 75.6 65.1 38.0 27.2 5.4 32.6 140.7 

Cutoffs recommended by the World Food 
Programme (higher cutoff for high sugar and 
oil consumption is used). 

Cutoffs to balance sensitivity and 
specificity, that is, errors of exclusion and 
inclusion. 

Cutoff for best match of proportion 
of food-insecure households. 

(continued) 
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Table A.16. Continued 
Number of 
observations at 
or below cutoff 

Cutoff 
point Sensitivity Specificity

Positive 
predicted 

value 

Proportion 
of false 

positives 

Proportion 
of false 

negatives 
Proportion 

misclassified 

Sum of 
sensitivity and 

specificity 
45.1 ≤60 76.7 63.8 37.5 28.2 5.1 33.3 140.6 
46.4 ≤61 77.9 62.5 37.0 29.2 4.9 34.1 140.4 
48.7 ≤62 79.1 59.9 35.8 31.3 4.6 35.9 138.9 
50.3 ≤63 79.1 57.9 34.7 32.8 4.6 37.4 137.0 
51.3 ≤64 79.1 56.6 34.0 33.9 4.6 38.5 135.7 
53.1 ≤65 80.2 54.6 33.3 35.4 4.4 39.7 134.8 
54.6 ≤66 81.4 53.0 32.9 36.7 4.1 40.8 134.4 
56.4 ≤67 83.7 51.3 32.7 38.0 3.6 41.5 135.0 
59.5 ≤68 86.1 48.0 31.9 40.5 3.1 43.6 134.1 
60.0 ≤69 87.2 47.7 32.1 40.8 2.8 43.6 134.9 
62.3 ≤70 87.2 44.7 30.9 43.1 2.8 45.9 132.0 
64.6 ≤71 89.5 42.4 30.6 44.9 2.3 47.2 132.0 
65.1 ≤72 89.5 41.8 30.3 45.4 2.3 47.7 131.3 
66.2 ≤73 89.5 40.5 29.8 46.4 2.3 48.7 130.0 
67.9 ≤74 93.0 39.1 30.2 47.4 1.5 49.0 132.2 
70.5 ≤75 94.2 36.2 29.5 49.7 1.3 51.0 130.4 
72.3 ≤76 94.2 33.9 28.7 51.5 1.3 52.8 128.1 
73.8 ≤77 94.2 31.9 28.1 53.1 1.3 54.4 126.1 
75.9 ≤78 95.4 29.6 27.7 54.9 1.0 55.9 125.0 
78.7 ≤79 95.4 26.0 26.7 57.7 1.0 58.7 121.3 
80.0 ≤80 95.4 24.3 26.3 59.0 1.0 60.0 119.7 
81.3 ≤81 95.4 22.7 25.9 60.3 1.0 61.3 118.1 
82.8 ≤82 95.4 20.7 25.4 61.8 1.0 62.8 116.1 
84.4 ≤83 95.4 18.8 24.9 63.3 1.0 64.4 114.1 
85.9 ≤84 95.4 16.8 24.5 64.9 1.0 65.9 112.1 
87.7 ≤85 95.4 14.5 24.0 66.7 1.0 67.7 109.8 
88.2 ≤86 96.5 14.1 24.1 66.9 0.8 67.7 110.7 
89.2 ≤87 96.5 12.8 23.9 68.0 0.8 68.7 109.3 
90.0 ≤88 96.5 11.8 23.7 68.7 0.8 69.5 108.4 
90.5 ≤89 96.5 11.2 23.5 69.2 0.8 70.0 107.7 
90.8 ≤90 96.5 10.9 23.5 69.5 0.8 70.3 107.4 
91.5 ≤91 96.5 9.9 23.3 70.3 0.8 71.0 106.4 
91.8 ≤92 96.5 9.5 23.2 70.5 0.8 71.3 106.1 
92.3 ≤93 96.5 8.9 23.1 71.0 0.8 71.8 105.4 
92.8 ≤94 97.7 8.6 23.2 71.3 0.5 71.8 106.2 
93.3 ≤95 97.7 7.9 23.1 71.8 0.5 72.3 105.6 
93.6 ≤96 97.7 7.6 23.0 72.1 0.5 72.6 105.2 
94.4 ≤97 98.8 6.9 23.1 72.6 0.3 72.8 105.8 
95.1 ≤98 100.0 6.3 23.2 73.1 0.0 73.1 106.3 
96.4 ≤99 100.0 4.6 22.9 74.4 0.0 74.4 104.6 
96.9 ≤100 100.0 4.0 22.8 74.9 0.0 74.9 104.0 
97.2 ≤101 100.0 3.6 22.7 75.1 0.0 75.1 103.6 
97.4 ≤102 100.0 3.3 22.6 75.4 0.0 75.4 103.3 
97.4 ≤103 100.0 3.3 22.6 75.4 0.0 75.4 103.3 
97.4 ≤104 100.0 3.3 22.6 75.4 0.0 75.4 103.3 
97.7 ≤105 100.0 3.0 22.6 75.6 0.0 75.6 103.0 
98.2 ≤106 100.0 2.3 22.5 76.2 0.0 76.2 102.3 
99.2 ≤107 100.0 1.0 22.2 77.2 0.0 77.2 101.0 
99.5 ≤108 100.0 0.7 22.2 77.4 0.0 77.4 100.7 
99.5 ≤109 100.0 0.7 22.2 77.4 0.0 77.4 100.7 
99.5 ≤110 100.0 0.7 22.2 77.4 0.0 77.4 100.7 
99.5 ≤111 100.0 0.7 22.2 77.4 0.0 77.4 100.7 

100.0 ≤112 100.0 0.0 22.1 78.0 0.0 78.0 100.0 
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Table A.17. Sensitivity-specificity analysis for Haiti, North and Northeast regions, 2,100 
kilocalories per capita cutoff 

Percentage of 
observations at or 
below cutoff point 

Cutoff 
point Sensitivity Specificity

Positive 
predicted 

value 

Proportion 
of false 

positives 

Proportion 
of false 

negatives 
Proportion 

misclassified 

Sum of 
sensitivity and 

specificity 
0.3 ≤13 0.6 100.0 100.0 0.0 46.7 46.7 100.6 
1.0 ≤14 1.1 99.0 50.0 0.5 46.4 46.9 100.1 
1.0 ≤15 1.1 99.0 50.0 0.5 46.4 46.9 100.1 
1.0 ≤16 1.1 99.0 50.0 0.5 46.4 46.9 100.1 
1.0 ≤17 1.1 99.0 50.0 0.5 46.4 46.9 100.1 
1.3 ≤18 1.6 99.0 60.0 0.5 46.2 46.7 100.7 
1.3 ≤19 1.6 99.0 60.0 0.5 46.2 46.7 100.7 
1.8 ≤20 2.7 99.0 71.4 0.5 45.6 46.2 101.8 
2.3 ≤21 3.8 99.0 77.8 0.5 45.1 45.6 102.9 
2.8 ≤22 4.9 99.0 81.8 0.5 44.6 45.1 104.0 
2.8 ≤23 4.9 99.0 81.8 0.5 44.6 45.1 104.0 
3.1 ≤24 5.5 99.0 83.3 0.5 44.4 44.9 104.5 
3.3 ≤25 6.0 99.0 84.6 0.5 44.1 44.6 105.0 
3.3 ≤26 6.0 99.0 84.6 0.5 44.1 44.6 105.0 
3.6 ≤27 6.6 99.0 85.7 0.5 43.9 44.4 105.6 
4.6 ≤28 8.2 98.6 83.3 0.8 43.1 43.9 106.8 
4.9 ≤29 8.7 98.6 84.2 0.8 42.8 43.6 107.3 
5.9 ≤30 10.4 98.1 82.6 1.0 42.1 43.1 108.5 
6.9 ≤31 12.6 98.1 85.2 1.0 41.0 42.1 110.6 
7.9 ≤32 14.8 98.1 87.1 1.0 40.0 41.0 112.8 
9.2 ≤33 17.5 98.1 88.9 1.0 38.7 39.7 115.6 
9.7 ≤34 18.6 98.1 89.5 1.0 38.2 39.2 116.7 

10.5 ≤35 19.1 97.1 85.4 1.5 38.0 39.5 116.2 
11.8 ≤36 21.9 97.1 87.0 1.5 36.7 38.2 119.0 
13.1 ≤37 23.5 96.1 84.3 2.1 35.9 38.0 119.6 
14.4 ≤38 26.2 96.1 85.7 2.1 34.6 36.7 122.4 
15.1 ≤39 27.9 96.1 86.4 2.1 33.9 35.9 124.0 
16.4 ≤40 30.1 95.7 85.9 2.3 32.8 35.1 125.7 
16.9 ≤41 31.2 95.7 86.4 2.3 32.3 34.6 126.8 
18.5 ≤42 33.3 94.7 84.7 2.8 31.3 34.1 128.0 
19.5 ≤43 35.0 94.2 84.2 3.1 30.5 33.6 129.2 
21.3 ≤44 37.2 92.8 81.9 3.9 29.5 33.3 129.9 
22.6 ≤45 38.8 91.8 80.7 4.4 28.7 33.1 130.6 
23.8 ≤46 41.0 91.3 80.7 4.6 27.7 32.3 132.3 
25.6 ≤47 42.6 89.4 78.0 5.6 26.9 32.6 132.0 
26.4 ≤48 43.7 88.9 77.7 5.9 26.4 32.3 132.6 
28.5 ≤49 45.9 87.0 75.7 6.9 25.4 32.3 132.9 
31.5 ≤50 48.6 83.6 72.4 8.7 24.1 32.8 132.2 
32.6 ≤51 50.3 83.1 72.4 9.0 23.3 32.3 133.4 
34.6 ≤52 53.0 81.6 71.9 9.7 22.1 31.8 134.7 
36.4 ≤53 55.2 80.2 71.1 10.5 21.0 31.5 135.4 
37.4 ≤54 56.8 79.7 71.2 10.8 20.3 31.0 136.5 
39.0 ≤55 58.5 78.3 70.4 11.5 19.5 31.0 136.7 
40.0 ≤56 59.0 76.8 69.2 12.3 19.2 31.5 135.8 
41.3 ≤57 60.7 75.9 68.9 12.8 18.5 31.3 136.5 
41.5 ≤58 61.2 75.9 69.1 12.8 18.2 31.0 137.1 
43.8 ≤59 64.5 74.4 69.0 13.6 16.7 30.3 138.9 

Cutoffs recommended by the World Food 
Programme (higher cutoff for high sugar and 
oil consumption is used). 

Cutoffs to balance sensitivity and 
specificity, that is, errors of exclusion 
and inclusion. 

Cutoff for best match of proportion of 
food insecure households. 

(continued) 
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Table A.17. Continued 
Number of 
observations at or 
below cutoff 

Cutoff 
point Sensitivity Specificity

Positive 
predicted 

value 

Proportion 
of false 

positives 

Proportion 
of false 

negatives 
Proportion 

misclassified 

Sum of 
sensitivity and 

specificity 
45.1 ≤60 65.0 72.5 67.6 14.6 16.4 31.0 137.5 
46.4 ≤61 65.6 70.5 66.3 15.6 16.2 31.8 136.1 
48.7 ≤62 68.3 68.6 65.8 16.7 14.9 31.5 136.9 
50.3 ≤63 68.9 66.2 64.3 18.0 14.6 32.6 135.0 
51.3 ≤64 71.0 66.2 65.0 18.0 13.6 31.5 137.2 
53.1 ≤65 73.2 64.7 64.7 18.7 12.6 31.3 138.0 
54.6 ≤66 74.3 62.8 63.9 19.7 12.1 31.8 137.1 
56.4 ≤67 76.5 61.4 63.6 20.5 11.0 31.5 137.9 
59.5 ≤68 79.8 58.5 62.9 22.1 9.5 31.5 138.2 
60.0 ≤69 80.9 58.5 63.3 22.1 9.0 31.0 139.3 
62.3 ≤70 80.9 54.1 60.9 24.4 9.0 33.3 135.0 
64.6 ≤71 83.6 52.2 60.7 25.4 7.7 33.1 135.8 
65.1 ≤72 84.2 51.7 60.6 25.6 7.4 33.1 135.8 
66.2 ≤73 84.7 50.2 60.1 26.4 7.2 33.6 134.9 
67.9 ≤74 86.9 48.8 60.0 27.2 6.2 33.3 135.7 
70.5 ≤75 88.5 45.4 58.9 29.0 5.4 34.4 133.9 
72.3 ≤76 89.6 43.0 58.2 30.3 4.9 35.1 132.6 
73.8 ≤77 89.6 40.1 56.9 31.8 4.9 36.7 129.7 
75.9 ≤78 91.3 37.7 56.4 33.1 4.1 37.2 128.9 
78.7 ≤79 92.4 33.3 55.1 35.4 3.6 39.0 125.7 
80.0 ≤80 92.9 31.4 54.5 36.4 3.3 39.7 124.3 
81.3 ≤81 94.0 30.0 54.3 37.2 2.8 40.0 123.9 
82.8 ≤82 95.1 28.0 53.9 38.2 2.3 40.5 123.1 
84.4 ≤83 95.6 25.6 53.2 39.5 2.1 41.5 121.2 
85.9 ≤84 96.2 23.2 52.5 40.8 1.8 42.6 119.4 
87.7 ≤85 96.2 19.8 51.5 42.6 1.8 44.4 116.0 
88.2 ≤86 96.7 19.3 51.5 42.8 1.5 44.4 116.0 
89.2 ≤87 96.7 17.4 50.9 43.9 1.5 45.4 114.1 
90.0 ≤88 96.7 15.9 50.4 44.6 1.5 46.2 112.7 
90.5 ≤89 96.7 15.0 50.1 45.1 1.5 46.7 111.7 
90.8 ≤90 97.3 15.0 50.3 45.1 1.3 46.4 112.2 
91.5 ≤91 97.3 13.5 49.9 45.9 1.3 47.2 110.8 
91.8 ≤92 97.3 13.0 49.7 46.2 1.3 47.4 110.3 
92.3 ≤93 97.3 12.1 49.4 46.7 1.3 48.0 109.4 
92.8 ≤94 97.8 11.6 49.5 46.9 1.0 48.0 109.4 
93.3 ≤95 98.4 11.1 49.5 47.2 0.8 48.0 109.5 
93.6 ≤96 98.4 10.6 49.3 47.4 0.8 48.2 109.0 
94.4 ≤97 98.9 9.7 49.2 48.0 0.5 48.5 108.6 
95.1 ≤98 99.5 8.7 49.1 48.5 0.3 48.7 108.2 
96.4 ≤99 99.5 6.3 48.4 49.7 0.3 50.0 105.7 
96.9 ≤100 99.5 5.3 48.2 50.3 0.3 50.5 104.8 
97.2 ≤101 99.5 4.8 48.0 50.5 0.3 50.8 104.3 
97.4 ≤102 99.5 4.4 47.9 50.8 0.3 51.0 103.8 
97.4 ≤103 99.5 4.4 47.9 50.8 0.3 51.0 103.8 
97.4 ≤104 99.5 4.4 47.9 50.8 0.3 51.0 103.8 
97.7 ≤105 99.5 3.9 47.8 51.0 0.3 51.3 103.3 
98.2 ≤106 99.5 2.9 47.5 51.5 0.3 51.8 102.4 
99.2 ≤107 99.5 1.0 47.0 52.6 0.3 52.8 100.4 
99.5 ≤108 99.5 0.5 46.9 52.8 0.3 53.1 99.9 
99.5 ≤109 99.5 0.5 46.9 52.8 0.3 53.1 99.9 
99.5 ≤110 99.5 0.5 46.9 52.8 0.3 53.1 99.9 
99.5 ≤111 99.5 0.5 46.9 52.8 0.3 53.1 99.9 
100.0 ≤112 100.0 0.0 46.9 53.1 0.0 53.1 100.0 
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Table A.18. Pearson’s and Spearman rank correlations of calorie consumption with measures of 
dietary diversity and food frequency, calories per capita and per adult equivalent, tsunami-affected 
areas in Sri Lanka 

Correlation coefficient 

Pearson’s Spearman Rank 

Type of proxy 
indicator 

Number 
of foods/ 

food 
groups 

Dietary 
diversity 

Food 
frequency Truncation Weighting

Calories 
per 

capita 

Calories 
per adult 

equivalent 

Calories 
per 

capita 

Calories 
per adult 

equivalent

8 X  NA No .06** .06** .03 .03 

12 X  NA No .10*** .11*** .10*** .10*** 

15 X  NA No .14*** .15*** .14*** .15*** 

Alternative 
dietary 
diversity 
scores 

219 X  NA No .16*** .17*** .16*** .17*** 

World Food 
Programme 
Food 
Consumption 
Score 

8  X Yes Yes –.01 –.01 –.02 –.03 

8  X Yes No .04 .03 .01 .00 

12  X Yes No .05* .06** .03 .03 

15  X No Yes .02 .03 .01 .00 

15  X No No .08*** .09*** .07** .07** 

Alternative 
food 
consumption 
scores 

219  X No No .17*** .18*** .14*** .16*** 
Notes: NA = not applicable. The 12 food groups roughly correspond to the groups used for the Food and Nutrition Technical 
Assistance Project Household Dietary Diversity Score. Information for the dietary diversity and food frequency indicators, based 
on 219 food items, was taken from the IFPRI comprehensive food consumption module. Number of observations = 1,300. 
* = Significant at the 10 percent level; ** = significant at the 5 percent level; *** = significant at the 1 percent level. 
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Table A.19. Area under the curve (AUC) from receiver operating characteristic analysis for 
measures of dietary diversity and food frequency, 1,470 and 2,100 kilocalories per capita cutoffs, 
tsunami-affected areas in Sri Lanka 

AUC 

Type of proxy 
indicator 

Number 
of foods/ 

food 
groups 

Dietary 
diversity 

Food 
frequency Truncation Weighting

1,470 
kilocalories/ 
capita/day 

cutoff 

2,100 
kilocalories/ 
capita/day 

cutoff 

8 X  NA No 0.52 0.50 

12 X  NA No 0.57*** 0.53 

15 X  NA No 0.58*** 0.55*** 

Alternative 
dietary diversity 
scores 

219 X  NA No 0.60*** 0.56*** 

World Food 
Programme Food 
Consumption 
Score 

8  X Yes Yes 0.49 0.49 

8  X Yes No 0.51 0.50 

12  X Yes No 0.53 0.51 

15  X No Yes 0.51 0.50 

15  X No No 0.54* 0.53** 

Alternative food 
consumption 
scores 

219  X No No 0.57*** 0.56*** 
Notes: NA = not applicable. The 12 food groups roughly correspond to the groups used for the Food and Nutrition Technical 
Assistance Project Household Dietary Diversity Score. Information for the dietary diversity and food frequency indicators, based 
on 219 food items, was taken from the IFPRI comprehensive food consumption module. The asterisks indicate whether the AUC 
is significantly different from 0.50, the threshold that indicates no association between the test and the benchmark variable. 
Number of observations = 1,300. * = Significant at the 10 percent level; ** = significant at the 5 percent level; *** = significant 
at the 1 percent level. 
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Table A.20. Area under the curve (AUC) from receiver operating characteristic analysis for 
measures of dietary diversity and food frequency with exclusion of small quantities, 1,470 and 2,100 
kilocalories per capita cutoffs, tsunami-affected areas in Sri Lanka  

AUC 
Limit for exclusion from score: 

15 grams 

Type of proxy 
indicator 

Number 
of foods/ 

food 
groups 

Dietary 
diversity 

Food 
frequency Truncation Weighting

1,470 
kilocalories/ 
capita/day 

cutoff 

2,100 
kilocalories/ 
capita/day 

cutoff 

8 X  NA No 0.73*** 0.70*** 

12 X  NA No 0.75*** 0.73*** 

15 X  NA No 0.77*** 0.74*** 

Alternative 
dietary diversity 
scores 

219 X  NA No 0.75*** 0.73*** 

World Food 
Programme 
Food 
Consumption 
Score 

8  X Yes Yes 0.72*** 0.69*** 

8  X Yes No 0.73*** 0.70*** 

12  X Yes No 0.75*** 0.73*** 

15  X No Yes 0.76*** 0.73*** 

15  X No No 0.77*** 0.74*** 

Alternative food 
consumption 
scores 

219  X No No 0.77*** 0.77*** 
Notes: NA = not applicable. The 12 food groups roughly correspond to the groups used for the Food and Nutrition Technical 
Assistance Project Household Dietary Diversity Score. Information for the dietary diversity and food frequency indicators, based 
on 219 food items, was taken from the IFPRI comprehensive food consumption module. The asterisks indicate whether the AUC 
is significantly different from 0.50, the threshold that indicates no association between the test and the benchmark variable. 
Number of observations = 1,300. *** = Significant at the 1 percent level. 
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Table A.21. Descriptive statistics, by calorie consumption group, tsunami-affected areas in Sri Lanka, February–March 2006 

 No quantity restriction Food frequency = 0 if 15 g/capita/consumption day consumed

  By calorie consumption category  By calorie consumption category 

 
Total 

sample Poor Borderline Adequate

Significance 
of group 

differences 
Total 

sample Poor Borderline Adequate 

Significance 
of group 

differences 

 Mean values F-statistic Mean values F-statistic 

Food frequency scores           
Rice 6.80 6.79 6.76 6.84 1.0 6.77 6.68 6.74 6.83 2.3 
Wheat 4.07 3.64 3.94 4.38 11.1*** 3.32 2.35 3.06 4.02 47.8*** 
Other cereals 1.87 1.31 1.81 2.22 25.7*** 0.29 0.12 0.27 0.39 8.9*** 
Roots/tubers 2.72 2.43 2.81 2.81 6.6*** 0.95 0.51 0.79 1.28 31.4*** 
Pulses 2.01 2.61 1.89 1.77 17.8*** 0.82 0.44 0.79 1.04 17.8*** 
Meat 1.09 0.77 1.08 1.26 15.0*** 0.61 0.34 0.51 0.82 26.0*** 
Fish 3.58 3.82 3.66 3.39 5.0*** 1.35 0.71 1.33 1.70 27.1*** 
Eggs 1.39 1.34 1.39 1.42 0.3 0.03 0.02 0.04 0.03 0.8 
Milk/dairy 4.28 4.51 4.30 4.14 1.6 0.43 0.24 0.20 0.69 16.9*** 
Oil 4.45 4.01 4.27 4.80 12.9*** 3.69 2.62 3.31 4.52 61.8*** 
Nuts 5.93 5.85 5.91 5.99 0.5 0.01 0.00 0.00 0.02 1.4 
Vegetables 4.05 4.24 4.25 3.81 3.3** 3.11 2.37 3.19 3.45 13.2*** 
Fruits 2.16 1.93 2.25 2.23 2.5* 1.24 0.86 1.26 1.44 10.0*** 
Sugar 6.63 6.45 6.68 6.69 3.1** 6.34 5.90 6.40 6.54 11.1*** 
Confectionary 1.94 1.89 1.93 1.98 0.2 0.31 0.12 0.18 0.49 16.9*** 

Food Group Scores, nontruncated          
Main staples 15.46 14.17 15.32 16.24 31.4*** 11.33 9.67 10.87 12.52 82.8*** 
Pulses/nuts 7.95 8.46 7.80 7.77 5.2*** 0.83 0.44 0.79 1.06 18.6*** 
Vegetables 4.05 4.24 4.25 3.81 3.3** 1.24 0.86 1.26 1.44 10.0*** 
Fruits 2.16 1.93 2.25 2.23 2.5* 3.11 2.37 3.19 3.45 13.2*** 
Meat/fish/eggs 6.05 5.94 6.13 6.06 0.4 1.99 1.07 1.87 2.55 41.9*** 
Milk 4.28 4.51 4.30 4.14 1.6 0.43 0.24 0.20 0.69 16.9*** 
Sugar 8.57 8.34 8.61 8.67 1.6 6.65 6.03 6.58 7.03 21.8*** 
Oil 4.45 4.01 4.27 4.80 12.9*** 3.69 2.62 3.31 4.52 61.8*** 

(continued) 
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Table A.21. Continued 

 No quantity restriction Food frequency = 0 if 15 g/capita/consumption day consumed

  By calorie consumption category  By calorie consumption category 

 
Total 

sample Poor Borderline Adequate

Significance 
of group 

differences 
Total 

sample Poor Borderline Adequate 

Significance 
of group 

differences 

 Mean values F-statistic Mean values F-statistic 
Food group scores, truncated          

Main staples 6.99 6.99 6.97 7.00 2.5* 6.92 6.85 6.93 6.95 2.4* 
Pulses/nuts 6.19 6.12 6.16 6.26 0.7 0.83 0.44 0.79 1.06 18.5*** 
Vegetables 4.05 4.24 4.25 3.81 3.3** 3.11 2.37 3.19 3.45 13.2*** 
Fruits 2.16 1.93 2.25 2.23 2.5* 1.24 0.86 1.26 1.44 10.0*** 
Meat/fish/eggs 5.31 5.25 5.39 5.29 0.6 1.93 1.04 1.84 2.47 43.8*** 
Milk 4.28 4.51 4.30 4.14 1.6 0.43 0.24 0.20 0.69 16.9*** 
Sugar 6.74 6.64 6.75 6.79 1.6 6.37 5.97 6.40 6.57 10.0*** 
Oil 4.45 4.01 4.27 4.80 12.9*** 3.69 2.62 3.31 4.52 61.8*** 

Food Consumption Scores (FCSs)          
WFP FCS 82.7 82.9 83.2 82.3 0.3 35.2 27.7 33.7 40.2 91.8*** 
Unweighted FCS with 

truncation 40.2 39.7 40.3 40.3 0.9 24.5 20.4 23.9 27.1 118.4*** 
Weighted FCS without 

truncation 106.6 105.9 106.6 107.0 0.2 44.3 33.4 41.8 51.9 143.2*** 
Unweighted FCS without 

truncation 53.0 51.6 52.9 53.7 3.8** 29.3 23.3 28.1 33.3 176.9*** 

Notes: g = grams; WFP = World Food Programme. Food items/food groups and mean values of food frequencies/food group scores by calorie 
consumption category are in bold italics if mean values decline from poor to acceptable calorie consumption and this counterintuitive tendency 
is reversed when quantities of 15 grams or less are excluded. Number of observations = 1,300. * = Significant at the 10 percent level; ** = 
significant at the 5 percent level; *** significant at the 1 percent level. 
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Table A.22. Sensitivity-specificity analysis for tsunami-affected areas in Sri Lanka, 1,470 
kilocalories per capita cutoff 

Percentage of 
observations at or 
below cutoff point 

Cutoff 
point Sensitivity Specificity

Positive 
predicted 

value 

Proportion 
of false 

positives 

Proportion 
of false 

negatives 
Proportion 

misclassified 

Sum of 
sensitivity and 

specificity 
0.0 ≤21 0.0 100.0 — 0.0 24.2 24.2 100.0 
0.0 ≤22 0.0 100.0 — 0.0 24.2 24.2 100.0 
0.0 ≤23 0.0 100.0 — 0.0 24.2 24.2 100.0 
0.0 ≤24 0.0 100.0 — 0.0 24.2 24.2 100.0 
0.0 ≤25 0.0 100.0 — 0.0 24.2 24.2 100.0 
0.0 ≤26 0.0 100.0 — 0.0 24.2 24.2 100.0 
0.0 ≤27 0.0 100.0 — 0.0 24.2 24.2 100.0 
0.0 ≤28 0.0 100.0 — 0.0 24.2 24.2 100.0 
0.0 ≤29 0.0 100.0 — 0.0 24.2 24.2 100.0 
0.0 ≤30 0.0 100.0 — 0.0 24.2 24.2 100.0 
0.1 ≤31 0.0 99.9 0.0 0.1 24.2 24.3 99.9 
0.3 ≤32 0.3 99.7 25.0 0.2 24.2 24.4 100.0 
0.3 ≤33 0.3 99.7 25.0 0.2 24.2 24.4 100.0 
0.5 ≤34 0.6 99.6 33.3 0.3 24.1 24.4 100.2 
0.5 ≤35 1.0 99.6 42.9 0.3 24.0 24.3 100.6 
0.7 ≤36 1.3 99.5 44.4 0.4 23.9 24.3 100.8 
1.0 ≤37 1.3 99.1 30.8 0.7 23.9 24.6 100.4 
1.2 ≤38 1.6 98.9 31.3 0.9 23.9 24.7 100.5 
1.5 ≤39 2.5 98.9 42.1 0.9 23.6 24.5 101.4 
1.7 ≤40 2.9 98.7 40.9 1.0 23.5 24.5 101.5 
1.8 ≤41 2.9 98.6 39.1 1.1 23.5 24.6 101.4 
1.9 ≤42 2.9 98.4 36.0 1.2 23.5 24.8 101.2 
2.2 ≤43 2.9 98.1 32.1 1.5 23.5 25.0 100.9 
2.3 ≤44 2.9 97.9 30.0 1.6 23.5 25.2 100.7 
2.5 ≤45 2.9 97.6 27.3 1.9 23.5 25.4 100.4 
2.9 ≤46 3.2 97.2 26.3 2.2 23.5 25.6 100.3 
3.1 ≤47 3.5 97.1 27.5 2.2 23.4 25.6 100.6 
3.5 ≤48 4.1 96.7 28.3 2.5 23.2 25.8 100.8 
4.2 ≤49 5.1 96.0 29.1 3.0 23.0 26.0 101.1 
5.1 ≤50 6.0 95.2 28.8 3.6 22.8 26.4 101.3 
5.6 ≤51 6.7 94.7 28.8 4.0 22.6 26.6 101.4 
6.0 ≤52 7.0 94.3 28.2 4.3 22.5 26.9 101.3 
6.8 ≤53 7.3 93.3 25.8 5.1 22.5 27.5 100.6 
7.2 ≤54 7.6 92.9 25.5 5.4 22.4 27.8 100.5 
8.2 ≤55 8.3 91.9 24.5 6.2 22.2 28.4 100.1 
8.8 ≤56 8.9 91.3 24.6 6.6 22.1 28.7 100.2 
9.8 ≤57 10.2 90.3 25.0 7.4 21.8 29.2 100.4 

11.0 ≤58 11.1 89.0 24.5 8.3 21.5 29.9 100.2 
11.5 ≤59 11.8 88.5 24.7 8.7 21.4 30.1 100.3 
12.8 ≤60 13.3 87.4 25.3 9.5 21.0 30.5 100.7 
13.7 ≤61 14.6 86.6 25.8 10.2 20.7 30.9 101.2 
14.9 ≤62 16.2 85.5 26.3 11.0 20.3 31.3 101.7 
15.8 ≤63 17.1 84.6 26.2 11.7 20.1 31.8 101.7 
16.8 ≤64 18.1 83.7 26.2 12.4 19.9 32.2 101.8 
17.9 ≤65 18.7 82.3 25.3 13.4 19.7 33.1 101.1 
20.0 ≤66 21.3 80.4 25.8 14.9 19.1 33.9 101.7 

Cutoffs recommended by the World Food 
Programme (higher cutoff for high sugar and 
oil consumption is used). 

Cutoffs to balance sensitivity and 
specificity, that is, errors of exclusion and 
inclusion (no appropriate cutoffs here). 

Cutoff for best match of proportion 
of food-insecure households. 

(continued) 
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Table A.22. Continued 
Number of 
observations at or 
below cutoff 

Cutoff 
point Sensitivity Specificity

Positive 
predicted 

value 

Proportion 
of false 

positives 

Proportion 
of false 

negatives 
Proportion 

misclassified 

Sum of 
sensitivity and 

specificity 
21.2 ≤67 21.9 79.1 25.1 15.9 18.9 34.8 101.0 
23.3 ≤68 24.8 77.2 25.7 17.3 18.2 35.5 101.9 
24.7 69 26.0 75.7 25.6 18.4 17.9 36.3 101.8 
26.8 ≤70 27.6 73.4 24.9 20.2 17.5 37.7 101.0 
28.8 ≤71 28.6 71.2 24.1 21.9 17.3 39.2 99.7 
30.4 ≤72 29.5 69.3 23.5 23.2 17.1 40.3 98.9 
32.1 ≤73 31.1 67.6 23.5 24.5 16.7 41.2 98.7 
33.6 ≤74 31.8 65.8 22.9 25.9 16.5 42.5 97.5 
36.2 ≤75 33.0 62.8 22.1 28.2 16.2 44.4 95.9 
37.7 ≤76 34.9 61.4 22.5 29.2 15.8 45.0 96.3 
39.9 ≤77 37.5 59.3 22.7 30.9 15.2 46.0 96.8 
41.2 ≤78 38.1 57.8 22.4 32.0 15.0 47.0 95.9 
43.1 ≤79 39.7 55.8 22.3 33.5 14.6 48.1 95.5 
44.7 ≤80 41.9 54.4 22.7 34.5 14.1 48.6 96.3 
46.1 ≤81 43.2 53.0 22.7 35.6 13.8 49.4 96.2 
47.9 ≤82 44.8 51.1 22.6 37.1 13.4 50.5 95.8 
49.1 ≤83 46.4 50.1 22.9 37.9 13.0 50.9 96.4 
51.0 ≤84 48.9 48.3 23.2 39.2 12.4 51.5 97.2 
52.6 ≤85 50.2 46.6 23.1 40.5 12.1 52.5 96.8 
54.0 ≤86 51.8 45.3 23.2 41.5 11.7 53.2 97.0 
55.9 ≤87 54.3 43.6 23.5 42.8 11.1 53.9 97.8 
57.7 ≤88 57.5 42.2 24.1 43.8 10.3 54.1 99.7 
59.0 ≤89 58.4 40.8 24.0 44.9 10.1 54.9 99.2 
60.1 ≤90 58.7 39.5 23.7 45.9 10.0 55.9 98.2 
61.4 ≤91 61.0 38.5 24.1 46.6 9.5 56.1 99.4 
62.2 ≤92 61.3 37.5 23.9 47.4 9.4 56.8 98.7 
63.6 ≤93 63.2 36.2 24.1 48.3 8.9 57.2 99.4 
65.9 ≤94 65.7 34.0 24.2 50.0 8.3 58.3 99.7 
67.4 ≤95 67.0 32.5 24.1 51.2 8.0 59.2 99.5 
69.2 ≤96 69.5 30.9 24.3 52.4 7.4 59.8 100.4 
72.1 ≤97 72.1 27.9 24.2 54.6 6.8 61.4 100.0 
74.3 ≤98 74.3 25.7 24.2 56.3 6.2 62.5 100.0 
76.2 ≤99 75.9 23.8 24.1 57.8 5.9 63.6 99.6 
78.2 ≤100 78.1 21.8 24.2 59.2 5.3 64.5 99.9 
79.8 ≤101 79.4 20.0 24.1 60.6 5.0 65.6 99.4 
81.9 ≤102 80.6 17.7 23.9 62.4 4.7 67.1 98.3 
83.9 ≤103 82.9 15.7 23.9 63.9 4.2 68.0 98.6 
86.7 ≤104 84.4 12.6 23.6 66.2 3.8 70.0 97.0 
90.0 ≤105 88.6 9.5 23.9 68.5 2.8 71.3 98.1 
91.8 ≤106 91.8 8.2 24.2 69.5 2.0 71.5 100.0 
94.3 ≤107 95.2 6.0 24.5 71.2 1.2 72.4 101.2 
96.0 ≤108 97.5 4.5 24.6 72.4 0.6 73.0 101.9 
97.2 ≤109 98.1 3.2 24.5 73.4 0.5 73.9 101.2 
98.2 ≤110 98.7 2.0 24.4 74.2 0.3 74.5 100.8 
98.9 ≤111 98.7 1.0 24.2 75.0 0.3 75.3 99.8 

100.0 ≤112 100.0 0.0 24.2 75.8 0.0 75.8 100.0 
Note: Dashes indicate that the statistic cannot be calculated, because this would involve dividing by zero. 
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Table A.23. Sensitivity-specificity analysis for tsunami-affected areas in Sri Lanka, 2,100 
kilocalories per capita cutoff 

Percentage of 
observations at or 
below cutoff point 

Cutoff 
point Sensitivity Specificity

Positive 
predicted 

value 

Proportion 
of false 

positives 

Proportion 
of false 

negatives 
Proportion 

misclassified 

Sum of 
sensitivity and 

specificity 
0.0 ≤21 0.00 100.00 — 0.00 54.69 54.69 100.00 
0.0 ≤22 0.00 100.00 — 0.00 54.69 54.69 100.00 
0.0 ≤23 0.00 100.00 — 0.00 54.69 54.69 100.00 
0.0 ≤24 0.00 100.00 — 0.00 54.69 54.69 100.00 
0.0 ≤25 0.00 100.00 — 0.00 54.69 54.69 100.00 
0.0 ≤26 0.00 100.00 — 0.00 54.69 54.69 100.00 
0.0 ≤27 0.00 100.00 — 0.00 54.69 54.69 100.00 
0.0 ≤28 0.00 100.00 — 0.00 54.69 54.69 100.00 
0.0 ≤29 0.00 100.00 — 0.00 54.69 54.69 100.00 
0.0 ≤30 0.00 100.00 — 0.00 54.69 54.69 100.00 
0.1 ≤31 0.00 99.83 0.00 0.08 54.69 54.77 99.83 
0.3 ≤32 0.14 99.49 25.00 0.23 54.62 54.85 99.63 
0.3 ≤33 0.14 99.49 25.00 0.23 54.62 54.85 99.63 
0.5 ≤34 0.28 99.32 33.33 0.31 54.54 54.85 99.60 
0.5 ≤35 0.42 99.32 42.86 0.31 54.46 54.77 99.74 
0.7 ≤36 0.56 99.15 44.44 0.38 54.38 54.77 99.71 
1.0 ≤37 0.98 98.98 53.85 0.46 54.15 54.62 99.97 
1.2 ≤38 1.41 98.98 62.50 0.46 53.92 54.38 100.39 
1.5 ≤39 1.83 98.98 68.42 0.46 53.69 54.15 100.81 
1.7 ≤40 2.11 98.81 68.18 0.54 53.54 54.08 100.92 
1.8 ≤41 2.11 98.64 65.22 0.62 53.54 54.15 100.75 
1.9 ≤42 2.25 98.47 64.00 0.69 53.46 54.15 100.72 
2.2 ≤43 2.25 97.96 57.14 0.92 53.46 54.38 100.21 
2.3 ≤44 2.53 97.96 60.00 0.92 53.31 54.23 100.49 
2.5 ≤45 2.67 97.62 57.58 1.08 53.23 54.31 100.30 
2.9 ≤46 2.95 97.11 55.26 1.31 53.08 54.38 100.07 
3.1 ≤47 3.09 96.94 55.00 1.38 53.00 54.38 100.04 
3.5 ≤48 3.66 96.60 56.52 1.54 52.69 54.23 100.26 
4.2 ≤49 4.78 96.43 61.82 1.62 52.08 53.69 101.22 
5.1 ≤50 6.05 96.10 65.15 1.77 51.38 53.15 102.14 
5.6 ≤51 6.47 95.42 63.01 2.08 51.15 53.23 101.89 
6.0 ≤52 6.61 94.74 60.26 2.38 51.08 53.46 101.35 
6.8 ≤53 7.17 93.55 57.30 2.92 50.77 53.69 100.72 
7.2 ≤54 7.59 93.21 57.45 3.08 50.54 53.62 100.80 
8.2 ≤55 8.58 92.36 57.55 3.46 50.00 53.46 100.94 
8.8 ≤56 9.14 91.68 57.02 3.77 49.69 53.46 100.82 
9.8 ≤57 10.41 90.83 57.81 4.15 49.00 53.15 101.24 

11.0 ≤58 11.25 89.30 55.94 4.85 48.54 53.38 100.56 
11.5 ≤59 11.67 88.62 55.33 5.15 48.31 53.46 100.30 
12.8 ≤60 13.08 87.61 56.02 5.62 47.54 53.15 100.69 
13.7 ≤61 14.06 86.76 56.18 6.00 47.00 53.00 100.82 
14.9 ≤62 15.47 85.74 56.70 6.46 46.23 52.69 101.21 
15.8 ≤63 16.46 84.89 56.80 6.85 45.69 52.54 101.35 
16.8 ≤64 17.30 83.87 56.42 7.31 45.23 52.54 101.17 
17.9 ≤65 18.57 82.85 56.65 7.77 44.54 52.31 101.42 
20.0 ≤66 20.68 80.81 56.54 8.69 43.38 52.08 101.49 

Cutoffs recommended by the World Food 
Programme (higher cutoff for high sugar and 
oil consumption is used). 

Cutoffs to balance sensitivity and 
specificity, that is, errors of exclusion and 
inclusion (no appropriate cutoffs here). 

Cutoff for best match of proportion of 
food-insecure households. 

(continued) 
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Table A.23. Continued 
Number of 
observations at or 
below cutoff 

Cutoff 
point Sensitivity Specificity

Positive 
predicted 

value 

Proportion 
of false 

positives 

Proportion 
of false 

negatives 
Proportion 

misclassified 

Sum of 
sensitivity and 

specificity 
21.2 ≤67 22.22 80.14 57.45 9.00 42.54 51.54 102.36 
23.3 ≤68 24.47 78.10 57.43 9.92 41.31 51.23 102.57 
24.7 ≤69 25.74 76.57 57.01 10.62 40.62 51.23 102.31 
26.8 ≤70 27.14 73.51 55.30 12.00 39.85 51.85 100.66 
28.8 ≤71 28.83 71.31 54.81 13.00 38.92 51.92 100.14 
30.4 ≤72 30.52 69.78 54.94 13.69 38.00 51.69 100.30 
32.1 ≤73 31.93 67.74 54.44 14.62 37.23 51.85 99.67 
33.6 ≤74 33.33 66.04 54.23 15.38 36.46 51.85 99.38 
36.2 ≤75 35.16 62.65 53.19 16.92 35.46 52.38 97.81 
37.7 ≤76 36.57 60.95 53.06 17.69 34.69 52.38 97.52 
39.9 ≤77 38.26 58.06 52.41 19.00 33.77 52.77 96.32 
41.2 ≤78 39.24 56.37 52.05 19.77 33.23 53.00 95.61 
43.1 ≤79 40.93 54.33 51.96 20.69 32.31 53.00 95.26 
44.7 ≤80 42.76 52.97 52.32 21.31 31.31 52.62 95.73 
46.1 ≤81 43.74 51.10 51.92 22.15 30.77 52.92 94.84 
47.9 ≤82 45.15 48.73 51.52 23.23 30.00 53.23 93.87 
49.1 ≤83 46.69 48.05 52.04 23.54 29.15 52.69 94.74 
51.0 ≤84 48.24 45.67 51.73 24.62 28.31 52.92 93.91 
52.6 ≤85 50.07 44.31 52.05 25.23 27.31 52.54 94.38 
54.0 ≤86 51.20 42.61 51.85 26.00 26.69 52.69 93.81 
55.9 ≤87 53.16 40.75 51.99 26.85 25.62 52.46 93.91 
57.7 ≤88 55.41 39.56 52.53 27.38 24.38 51.77 94.97 
59.0 ≤89 57.10 38.71 52.93 27.77 23.46 51.23 95.81 
60.1 ≤90 57.67 37.01 52.50 28.54 23.15 51.69 94.68 
61.4 ≤91 59.35 36.16 52.88 28.92 22.23 51.15 95.52 
62.2 ≤92 59.92 34.97 52.66 29.46 21.92 51.38 94.89 
63.6 ≤93 61.32 33.62 52.72 30.08 21.15 51.23 94.94 
65.9 ≤94 64.28 32.09 53.33 30.77 19.54 50.31 96.36 
67.4 ≤95 65.82 30.73 53.42 31.38 18.69 50.08 96.55 
69.2 ≤96 68.21 29.54 53.89 31.92 17.38 49.31 97.76 
72.1 ≤97 71.45 27.16 54.22 33.00 15.62 48.62 98.61 
74.3 ≤98 73.70 24.96 54.24 34.00 14.38 48.38 98.66 
76.2 ≤99 76.09 23.77 54.65 34.54 13.08 47.62 99.86 
78.2 ≤100 77.78 21.39 54.43 35.62 12.15 47.77 99.17 
79.8 ≤101 79.89 20.20 54.72 36.15 11.00 47.15 100.09 
81.9 ≤102 81.72 17.83 54.55 37.23 10.00 47.23 99.54 
83.9 ≤103 83.12 15.11 54.17 38.46 9.23 47.69 98.23 
86.7 ≤104 85.94 12.39 54.21 39.69 7.69 47.38 98.33 
90.0 ≤105 89.03 8.83 54.10 41.31 6.00 47.31 97.86 
91.8 ≤106 91.28 7.64 54.40 41.85 4.77 46.62 98.92 
94.3 ≤107 94.23 5.60 54.65 42.77 3.15 45.92 99.84 
96.0 ≤108 96.48 4.58 54.97 43.23 1.92 45.15 101.07 
97.2 ≤109 97.61 3.40 54.95 43.77 1.31 45.08 101.00 
98.2 ≤110 98.31 2.04 54.78 44.38 0.92 45.31 100.35 
98.9 ≤111 98.87 1.02 54.67 44.85 0.62 45.46 99.89 

100.0 ≤112 100.00 0.00 54.69 45.31 0.00 45.31 100.00 
Cutoff recommended by the World 
Food Programme (higher cutoff 
used). 

Cutoffs to balance sensitivity and specificity, that 
is, errors of exclusion and inclusion (no 
appropriate cutoffs here). 

Cutoff for best match of proportion of 
food-insecure households. 

Note: Dashes indicate that the statistic cannot be calculated, because this would involve dividing by zero. 
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