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Abstract 
This commentary highlights the need to consider contextual factors when selecting recall 

periods for assessing dietary diversity in children in low- and middle-income countries 

(LMICs). The 24-hour recall approach is standard but may be inadequate in LMICs, where 

food availability is seasonal. As a result, many infants and young children do not appear to 

meet minimum dietary diversity within the recommended 24 hours and the validity of this 

finding may be uncertain. Extending the recall to 7 days often reveals occasional and useful 

consumption of animal-source foods, fruits, vegetables, and legumes. Thus, longer recall 

periods may better reflect habitual intake and improve assessment accuracy in resource-

limited settings.  

 

INTRODUCTION 
Various studies have shown that a varied diet is linked to a 

higher intake of essential micronutrients; their absence has 

adverse effects on children's growth in both physical and 

cognitive domains (Onyango et al. 2014; Prado and Dewey, 

2014). Among the eight recognized food groups, it is advised 

that at least five be consumed on a daily basis to meet the 

minimum dietary diversity.  These food groups include 

breast milk; cereals and grains, roots, tubers, and plantains; 

pulses, nuts and seeds; dairy products; flesh foods; eggs; 

vitamin-A rich fruits and vegetables; and other fruits and 

vegetables (WHO and UNICEF, 2021).  

Dietary recall utilizes various time periods. Participants 

in a 24-hour dietary recall interview are less likely to suffer 

from recall bias, thus increasing the reliability of the data. 

However, a significant limitation of the 24-hour recall is its 

limited ability to account for day-to-day variability in 

dietary intake. At aggregate level for a large sample, this is 

dealt with by holding interviews on each day of the week. A 

single cross-sectional study also has a seasonal limitation, 

more pronounced in populations with diets that are subject 

to seasonal and economic variability, as is often the case in 

many low and middle income countries (LMICs), especially 

outside of cities.  

In contrast, the 7-day dietary recall offers a more 

comprehensive approach by collecting information on all 

foods and beverages consumed over a week. This method is 

better suited for assessing habitual dietary patterns and  

 

 
 

capturing a more accurate picture of dietary diversity and 

nutrient intake but the likelihood of recall bias is higher. It 

also puts a larger burden on both researchers and 

respondents and requires more resources. In lieu of 3 days or 

7 days’ recall, a repeat 24 hour recalls might give similar 

results; however, this method is also resource intensive, is 

analytically complex, and requires repeat availability of 

respondents, potentially limiting its feasibility in large-scale 

studies. 

All the mentioned time frames have their advantages 

and disadvantages, depending on the context where they are 

to be implemented. All time-frames are more likely to give 

better results when combined with other methods, for 

example, utilizing a food frequency questionnaire (FFQ). 

The food-frequency questionnaire captures habitual intakes 

over an extended period of time, usually weeks, months or 

years (FAO, 2018). This method is however limited in its 

ability to quantify the amount of food consumed. Combining 

a 24-hour dietary recall with a FFQ would resolve the 

problem of assessing habitual dietary intake while capturing 

information on both quantity and frequency of food. 

However, the problem that’s likely to arise from this is the 

complex analytical procedure involved and introduction of 

recall bias. Similarly, a 7-day recall can integrate a food 

frequency approach thus capturing information on the 

number of times a particular food was consumed within the 

past 7 days with limited recall bias as the time frame is more 

restricted than in typical FFQs. 
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These issues are particularly important when it comes to 

infant and young child feeding, especially complementary 

feeding. Complementary feeding is essential (after 6 

months) to provide a child's energy and nutrients needs 

(WHO, 2007; Dewey, 2013). Children's development, growth, 

and overall health depend on timely, adequate, and safe 

complementary feeding (CF), which includes considerations 

for quantity, quality, variety, consistency, safety, and 

hygiene (Hollis et al. 2020). The indicators commonly used 

in determining the adequacy of complementary feeding 

include the Minimum dietary diversity (MDD), Minimum 

meal frequency (MMF) and the Minimum acceptable diet 

(MAD).  

The WHO indicator for dietary diversity in infants and 

young children (IYC), MDD, utilizes a 24-hour recall. To do 

this, either a list-based method or the open recall method is 

recommended.  When resources allow, recalls can be 

extended to longer time frames with the 3-day or 7-day time 

frame being the most commonly used (WFP, 2008; FAO, 

2018). 

The present commentary seeks to make a case for 

considering context prior to selecting a time frame for recall 

interviews during a dietary intake assessment of IYC, 

especially in LMICs. 

FOOD CULTURE AND FOOD RELATED PECULIARITIES OF 

LMICS  

In most LMICs, including Africa, agricultural production is 

rain-fed and thus food availability is highly seasonal, raising 

concerns about the steady supply of fresh nutrient dense 

foods (Wertheim-Heck and Raneri, 2019; Ekesa et al. 2020; 

Surendran et al. 2020; Schreinemachers et al. 2020). This is 

compounded by poor food processing and preservation 

techniques as such, fresh nutrient dense foods especially 

fruits and vegetables are only available and affordable at 

harvest seasons while they become expensive and 

unaffordable at other seasons. As such, staple foods that can 

be easily stored through traditional processing methods are 

those that are readily available across all seasons without 

significant change in price. Thus, the diet of most people in 

LMICs is limited to these staple foods with the consumption 

of other foods when they are affordable and in season. This 

argues for dietary assessment approaches that cover an 

entire year and thus include all seasons. 

Cultural factors also affect dietary intake in LMIC. For 

instance, the consumption of animal-based foods is 

influenced by age, socioeconomic status, gender and 

residence (Kupka et al. 2020; White et al. 2017). Thus, older 

people, the wealthy, males and people living in urban areas 

are more likely to consume animal-based foods compared to 

their counterparts. Culturally, women and children are often 

targets of restrictions related to animal-based foods as the 

consumption of these foods by children may be surrounded 

by myths such as causing misbehavior in children and also 

negative pregnancy outcomes in women (Kariuki et al. 2017; 

Vasilevski and Carolan-Olah, 2016). 

In most LMICs, complementary feeding starts with the 

introduction of thin gruels and porridges that are mostly 

sweetened with sugar and/ or milk. This feeding practice 

usually starts with “baby food” and begins to include family 

meals either directly served or spontaneously shared with 

the child while older household members are eating.  

Due to the inherently unpredictable nature of 

complementary foods in LMICs, it is better to capture intake 

within 7-day time-frame within which it’s more likely for a 

child to have been fed more varieties of foods either during 

the normal feeding times or spontaneous feeding when 

joining older family members.  

SUPPORTING EVIDENCE FROM OTHER STUDIES 

Using the 24-hour time-frame, most children in LMICs in 

Africa do not meet the minimum dietary diversity and 

consequently fall short of the criteria for the minimum 

acceptable diet. A review of 49 LMICs (Baye and Kennedy, 

2020) found that the percentage of children meeting the 

criterion for MMF, MDD and MAD varies greatly across 

regions of LMICs. Sub-Sahara Africa was reported to have 

the lowest number of children meeting these criteria at 41%, 

15% and 9% for MMF, MDD and MAD respectively. In 

contrast, the Latin America and Caribbean region were 

reported to have the highest number of children that met 

these criteria at 72%, 54%, and 40% respectively. Country-

wise, the number of children consuming the MDD ranged 

from 5% in Burkina Faso to 78% in Peru. Those who achieved 

Minimum Dietary Diversity were less than 30% in 38 of the 

countries reviewed and only 4 countries had MDD higher 

than 50%. 

In contrast, most children from developed countries 

were able to meet the criteria. Even in China, Wu et al. (2015) 

reported that by 24 months between 90 to 98% of all 

available complementary foods in the food environment of 

the family have been introduced to the children and could 

possibly be consumed within the time-frame of 24 hours. By 

6 months, the daily intake of at least 70% of the children 

contains fruits while between ages 6 to 8 months, 70% of the 

children consume various vegetables daily. Among the 

protein foods sources, eggs were first introduced and over 

55% of infants 6 months old and 90% of children 12 months 

and above consume egg daily. Fish and meat were mostly 

introduced later and by 8 months over 50% of the children 

consume these daily. Bean and its products were mostly the 

last food introduced with only half of the children 

consuming it daily before 12 months. Grains mostly, rice 

flour was the first food introduced and by 5 months, over 50 

% of the children were already being fed foods containing 

rice flour while other grains and porridges were introduced 

by 6 months of age and were being consumed on a daily basis 

by over 50% of the children.  

Going by the current standard and considering the food 

culture in most LMICs especially with respect to infant and 

young child feeding and peculiarities surrounding feeding 

habits of children, a single 24-hour recall be sufficient to 

adequately capture the routine dietary habits of children? Or 

will it risk under-reporting the nutrient intakes of the 

children in these settings? To address these questions, we 

experimented with both recall time frames (Hammed, 2024) 

in selected local government areas in Oyo state, Nigeria. This 

study was conducted among 727 children aged 6 to 23 

months in two urban and two peri-urban LGAs in Ibadan 

metropolis. The difference between the 24 hours and 7 days’ 

recall were assessed using a paired sample T-test at 95% 

level of significance. The results (Table 1) revealed 
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significant differences in the frequency of consumption of 

foods from the 8 food groups recommended by WHO for 

children 6 to 23 months within two reference times, 24 hours 

and 7 days. Comparing both time frames, statistically 

significant increase was seen in the frequency of 

consumption of foods from food groups that have lower 

consumption rates within 24 hours specifically food groups 

like other fruits and vegetables (40.9%), flesh foods (48.4%), 

vitamin A rich fruits and vegetables (59.7%), eggs (95.8%) 

and, pulses, nuts and seeds (97.7%). Likewise, the 

percentage of children meeting the requirements for the 

minimum dietary diversity and minimum acceptable diet 

increased significantly by 45.2% and 38.3% respectively 

when assessed within 7 days. 

Kesinro et al. (2022) studying 197 children aged 6 to 24 

months in Badagry Local Government Area of Lagos State, 

Nigeria, found even larger differences when 7-day recall was 

used, as shown in Table 2.  

Studies from other LMICs have also provided evidence 

for a significant increase in the number of food groups 

consumed by IYC when the timeframe is extended to 7 days. 

These studies used both the 24-hour recall and the 7 days’ 

recall or food frequency questionnaire. The sample size in 

these studies ranges from 127 children (Atim et al., 2024) to 

591 children aged 6 to 23 months (Biks et al., 2018).  Two 

studies from Senegal (Downs et al., 2019; Thiam et al., 2022) 

showed significant increase in the consumption of foods 

groups that have very low consumption within the 24-hour 

time frame particularly, fruits and vegetables; flesh foods 

and fish; legumes and nuts; and eggs. Similarly, studies from 

Uganda (Bwenge Malembaka et al., 2019; Atim et al., 2024), 

Ethiopia (Biks et al., 2018), Ghana (Bandoh and Kenu, 2017) 

and Thailand (Thaweekul et al., 2021) also reported increase 

in the consumption of these foods without significant 

change in the consumption of starchy staples (cereals, roots 

and tubers). 

Table 1. Difference in frequency of consumption from the 8 food groups within 24 hours and 7 days (Hammed, 2024) 

Food groups 24 hours (%) 7 days (%) Difference (%) Percent increase 

Grains, root, tubers and plantain 93.4 94.5 1.10 1.18 

Breast milk 75.3 77.0 1.70 2.26 

Dairy products* 75.9 89.8 13.90 18.31 

Flesh foods* 52.1 77.3 25.20 48.37 

Other fruits and vegetables* 54.3 76.5 22.20 40.88 

Vitamin A rich fruits and vegetables* 40.4 64.5 24.10 59.65 

Eggs* 35.4 69.3 33.90 95.76 

Pulses Nuts and Seeds* 39.2 77.6 38.40 97.96 

Minimum dietary diversity* 58.0 84.2 26.20 45.17 

Minimum acceptable diet* 37.1 51.3 14.20 38.27 
 

* signifies a statistically significant difference between the 24 hours and 7 days’ recall. 
 

Table 2: Difference in frequency of consumption from the 8 food groups within 24 hours and 7 days (Kesinro et al., 

2022) 
Food groups 24 hours (%) 7 days (%) Difference (%) Percent increase 

Eggs  86.3  86.3  0.00 0.00 

Grains/Roots/Tubers  94.4  97.5  3.10 3.28 

Vitamin A rich fruits and vegetables  73.1  93.4  20.30 27.77 

Fish and sea foods  71.1  92.9  21.80 30.66 

Milk and dairy products  55.3  92.4  37.10 67.09 

Pulses, legumes and nuts  40.6  93.9  53.30 131.28 

Other fruits and vegetables  22.8  96.4  73.60 322.81 

Meat/poultry/organs  8.6  85.8  77.20 897.67 

CONCLUSION  
Diets in LMICs are often influenced by seasonal food 

availability, economic constraints and cultural factors and 

are thus subject to high variability if usual intake is 

considered within a 24-hour recall period. The 7-day recall’s 

ability to capture a broader range of dietary intake makes it 

more suitable for studies aiming to understand habitual 

eating patterns particularly when it relates to IYC, as 

children within this age group have inherent peculiarities 

that might affect daily food intake and acceptance. A single 

24-hour dietary recall appears to often result in under 

reporting of IYC’s dietary intakes and practices. 
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