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ABSTRACT  
 
In order to identify micronutrients likely to be deficient in food aid beneficiary 
populations and to guide the formulation of food aid products, this review was 
undertaken to summarize published data about micronutrient deficiencies in food aid 
beneficiaries as compared to the general population in seven African countries (Niger, 
Ethiopia, Kenya, Uganda, Rwanda, Zambia, and Zimbabwe). These countries were 
identified by SUSTAIN as having received significant quantities of United States 
Public Law 480 (P.L. 480) Title II fortified and blended food aid products from 2001–
2006. Information was drawn from agency reports, personal communications, national 
survey data, and academic literature, primarily published since the year 2000. Among 
food aid beneficiaries in these countries, vitamin A and iron deficiencies were most 
prevalent. Deficiencies in zinc, folate (particularly in pregnancy), vitamins B-12, C, 
and D, thiamine, riboflavin, and calcium are likely prevalent based on low intake and 
physical signs of deficiency documented in the literature. In some cases, food aid 
rations provide insufficient quantity and quality of micronutrients, especially when 
used over extended periods of time as the sole food source. In nearly all the countries 
reviewed, deficiencies in vitamin A, iron, iodine, and other micronutrients are also 
quite common in the general population (those not receiving food aid). Micronutrient 
status information for food aid beneficiaries came mainly from studies in 
refugee/emergency settings, with few published studies found documenting the 
nutritional status of non-emergency food aid recipients. Useful insights were obtained 
by the review although limited micronutrient data were available for food aid 
beneficiaries. The micronutrient status of food aid beneficiaries should be monitored, 
with food aid products formulated to match the deficiencies present. Where possible, 
the use of anthropometry, simplified dietary assessment methods, and physical 
inspection are recommended to estimate micronutrient status where biochemical tests 
are not feasible. Agencies that currently monitor the nutritional status of food aid 
recipients are urged to make reports available to researchers, relief agencies, and the 
public.   
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INTRODUCTION 
 

This literature review was undertaken in order to summarize existing information on 
micronutrient deficiencies in food aid beneficiaries (FAB) and the general population 
(GP) in seven countries African countries (Niger, Ethiopia, Kenya, Uganda, Rwanda, 
Zambia, and Zimbabwe) to prioritize those micronutrients likely to be deficient in 
FAB populations and to guide the formulation of food aid products. These seven 
countries were identified by the agency which commissioned the review (SUSTAIN) 
as countries that received significant quantities of U.S. Public Law (P.L.) 480 Title II 
fortified and blended food aid products from 2001–2006. The review was 
commissioned as part of the Food Aid Quality Enhancement Project to improve 
understanding of the nutritional needs of FAB populations and to prioritize those 
micronutrients likely to be deficient in FAB populations to guide the formulation of 
food aid products.  An understanding of the micronutrient needs of FAB is important 
to direct the formulation of these products, especially given the substantial 
investments made by non-profit and governmental agencies in food aid.  
 
Food aid programs are varied and serve wide-ranging goals. Currently, a large 
proportion of food aid is directed toward emergency and refugee settings in which 
food aid often serves as the primary source of food for populations with frequently 
limited access to other sources of food. In these settings, it is important that food aid 
products provide essential micronutrients. Prevalence of deficiency is likely greater in 
FAB, especially those that depend solely on food rations to meet their nutritional 
needs. This is especially true for populations relying on rations for extended periods 
of time and lacking other means of obtaining food items such as animal source foods 
(ASF) and fresh fruits and vegetables [1]. Food aid rations tend to consist mainly of 
grain products; with a small portion consisting of fortified blended food products such 
as corn soya blend (CSB). Some reports have indicated that food aid rations provide 
insufficient micronutrients such as riboflavin, calcium, and vitamin C, in part due to 
insufficient total quantity of food [2, 3]. Table 1 provides summary nutritional 
information regarding nutritional properties of common food aid commodities [4, 5]. 
In non-emergency food aid programs such as food for work, food for peace, and 
school feeding programs, food aid serves as a supplement to the normal diet and is not 
expected to fulfill all nutritional needs. Given the different types of populations served 
by food aid programs, the nutritional needs and status of beneficiaries are quite 
heterogeneous. 
 
In nearly all the countries reviewed, deficiencies in vitamin A, iron, iodine, and other 
micronutrients such as zinc and calcium are common in the general population (GP). 
Vitamin A deficiency (VAD) is endemic throughout Africa, is the leading cause of 
childhood preventable blindness, and contributes to the risk of morbidity and 
mortality from infectious disease in children and pregnant women [6]. Iron deficiency, 
with and without anemia, may be the “most prevalent micronutrient deficiency in 
emergencies” as foods containing more readily absorbed heme iron are seldom part of 
cereal-based food aid diets, and iron is not readily bioavailable in many cereal-based 
diets if phytate and fiber content is high [6]. Few studies directly assess iron 
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deficiency per se. Anemia, which is most commonly reported, may be caused by 
multiple other nutrient deficiencies as well as congenital anemia and malaria.  
Zinc deficiency is assumed to be widespread in areas where diets lack diversity and 
non-dairy ASF [7]. An estimated 20% of the world’s population is at risk for zinc 
deficiency, with higher risk for deficiency (34.6%) in Sub-Saharan Africa [8].  Risk 
for zinc deficiency is likely high in pregnant women in developing countries, as 
typical diets often supply inadequate bioavailable zinc [9]. Deficiencies in other 
micronutrients are discussed in more detail in the results reported below. 
 
METHODS 
 
Prevalence data for micronutrient deficiencies were obtained from Demographic and 
Health Survey reports, national survey data, and other publications. The World Health 
Organization (WHO) Vitamin and Mineral Information System was utilized to 
identify relevant studies. Journal articles (primarily post 2000) were located utilizing 
databases, references cited in reports, and other published literature. A number of 
nongovernmental and governmental agencies were contacted to request reports and 
data. Those agencies that supplied information are listed in Table 2. Food aid 
beneficiaries were considered to be those reported to be receiving food aid from any 
source. 
 
RESULTS 
 
The available data on the status of the general population (GP) and FAB populations 
in the countries reviewed suggest significant deficiencies in key micronutrients.  
 
Vitamin A 
The prevalence of vitamin A deficiency (VAD), defined as low serum retinol 
concentrations (<0.7 µmol/L), in both the GP and FAB is generally high and indicates 
varying, but significant, levels of deficiency in most countries.  
 
Studies of VAD in FAB are summarized in Table 3. In Ethiopia prevalence values 
from studies in FAB populations are much higher than the 10% cutoff value used to 
define VAD as a serious public health issue in a population [10]. This suggests that 
VAD poses a serious public health issue in these populations, with variations in 
prevalence seen among refugee camps. Six to 59 month-old children in Fugnido and 
Kebribeyah camps had mean retinol concentrations of 0.74 ± 0.2 and 0.88 ± 0.2 
µmol/L, respectively [11]. A 2001 micronutrient survey among Somali refugee 
children in Ethiopia showed high VAD prevalence (20.5%) [12]. In Kenya, a 1998 
survey in adolescent refugees in Kakuma camp documented VAD in 15% and night 
blindness in 24% [13]. A school-based supplementary feeding program using 
micronutrient-fortified food was implemented in this camp during the 1990s and was 
ongoing in 1998. In preschool children in Kakuma, a survey in 2000–2002 found a 
mean retinol concentration of 0.72 ± 0.2 µmol/L, and VAD in ~50% of these children 
[11]. In Uganda, only one study of vitamin A status in Ugandan FAB was found. 
More than half the children aged 6–59 months in Acholpil refugee camp had VAD, 
and mean serum retinol concentration was 0.66 ± 0.2 µmol/L [11]. In Zambia, a 
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micronutrient survey in Nangweshi refugee camp in 2004 showed VAD in 20.3% of 
adolescents (10–19y). This was lower than the prevalence in 2003 before a 
fortification program was introduced (46.4%) [14]. No reports documenting the 
vitamin A status of FAB in Niger, Rwanda, and Zimbabwe were found. 
 
Data on VAD status of the GP is summarized in Table 4 [11, 12, 15-34]. In general, 
FAB children seem to experience a greater VAD prevalence than GP children based 
upon indicators such as night blindness, though caution should be used in comparing 
prevalence rates from the two populations. In countries for which data was available, 
the prevalence values for Bitot’s spots and night blindness exceed World Health 
Organization cutoff points used to indicate the presence of public health problems 
(0.5% prevalence for Bitot’s spots and 1% for night blindness in children) [35]. In all 
countries for which data were available, VAD prevalence based on serum retinol 
concentrations below the reference cut-off point (0.7 µmol/L) was more than 10% in 
children under age 6 in the GP.   
 
Iron 
Anemia from multiple etiologies is reported. The majority of anemia is probably 
related to iron deficiency; however, multiple etiologies contribute. Iron deficiency 
anemia (IDA) is reported when values were available. The WHO criteria for assessing 
the public health significance of anemia (from all sources) within a population is 
based on prevalence rates: >40% constitutes a severe public health concern; 20–40% 
moderate public health concern; and 5–20% a mild public health concern [36, 37].  
 
Results from studies of anemia and iron status in FAB are shown in Table 5. In 
refugee settings in Ethiopia anemia appears to present a severe public health problem 
among FAB children with prevalence values ranging from 12.8–62.9%. Prevalence 
varies from camp to camp making it difficult to generalize to all FAB. Malaria also 
contributes to anemia, with 42.0% prevalence of malaria documented in a sub-sample 
in Fugnido camp [11]. Based on available data, anemia represents a severe public 
health problem in children, adolescents, and pregnant women in camps studied in 
Kenya, with iron deficiency accounting for a considerable proportion. In Kakuma 
camp in 2001 and 2005, anemia was documented in >50% of children younger than 
five years old, with slide-positive malaria infection prevalence of 6.7% [3, 11]. 
Almost half of adolescent refugees in this camp were found to be anemic, and 62.5% 
of anemic adolescents tested for transferrin receptor concentration were iron deficient 
[13]. Anemia was highly prevalent in pregnant women (75% in Dadaab camp) [3].  
Food baskets provided in 2 camps (Kakuma and Dabaab) in Kenya provided 81% of 
the Food and Agriculture Organization/Word Health Organization recommended iron 
intake [3]. In Alcholpii refugee camp in Uganda anemia was a severe public health 
problem in children (6–59 months), with anemia documented in 72.9% (mean 
hemoglobin (Hb) 98 ± 17 g/L) and iron deficiency (serum-soluble transferrin receptor 
(sTfR) concentration >8.5 mg/L) in 75% [11]. Malaria prevalence was high (60.0%) 
[11]. Anemia prevalence in adolescents and women was lower, indicating a moderate 
public health problem [11].  In Zambia, anemia was documented in children, 
adolescents, and non-pregnant women in one refugee camp in Zambia. Prevalence 
values for total anemia in all three groups were ~25% following a year-long food 
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fortification program [14]. No documentation of anemia and iron status in food aid 
beneficiaries in Niger, Rwanda, or Zimbabwe was found. 
 
Table 6 summaries the anemia and iron status of the GP [16-25]. In children under 
age five years, anemia represents a severe public health problem (prevalence >40%) 
for the GP as well as for FAB (in countries where data was available). The anemia 
status of FAB varies from location to location, even within a specific country, with 
some FAB prevalence values below and some above the values for the GP. Iron 
deficiency was only assessed in FAB in two countries (Ethiopia and Kenya). In 
Kenya, iron deficiency appears to be more prevalent in FAB than in the GP. 
 
Iodine 
Total goiter prevalence (TGP), which includes visible and palpable goiter, and urinary 
iodine (UI) levels are often used to assess iodine deficiency (ID). A TGP greater than 
30% in the population indicates of a severe public health iodine deficiency problem 
[38]. Median UI levels are used to define the public health severity of ID: mild public 
health problem (50–99 µg/L); moderate public health problem (20–49 µg/L); severe 
public health problem (<20 µg/L) [38]. The percent of the population with UI levels 
below the 100 µg/L cut-off level indicates prevalence of ID [38]. 
 
Surveys conducted in 2001 among adolescent refugees in two long-term refugee 
camps in Ethiopia revealed high median UI concentrations (1074 µg/L in Fugnido and 
254 µg/L in Kebribeya) [39]. Hence, ID does not seem to represent a public health 
problem in the two populations studied. Individual UI concentrations ranged from 14 
to 8400 µg/L [39]. Prevalence of visible goiter was low (1.3%), and iodized salt 
rations distributed by WFP were calculated to contribute up to 440 µg 
iodine/person/day [39]. A 2001 survey conducted in long-term refugees in Kakuma 
camp in Kenya showed a high median UI concentration (620 µg/L) [39]. It appears 
that iodine consumption is more than adequate in FAB in this camp, though no data 
was found for other camps. In Uganda, a 2001 survey among long-term refugees in 
the Acholpii camp showed a median UI concentration of 726 µg/L (range: 150–3400 
µg/L) [39]. Concentrations for all adolescents studied were over the 100 µg/L 
deficiency cutoff point. Visible goiter prevalence was 0.4% [39]. A 2003 survey 
among long-term adolescent refugees in the Nangweshi camp in Zambia revealed a 
median UI concentration of 570 µg/L (range: 65–6630 µg/L) [39]. Visible goiter 
prevalence was 0%. Hence, ID is not a problem in the population studied in this camp. 
No documentation of the iodine status of FAB in Niger, Rwanda, or Zimbabwe was 
found. The data available for FAB in refugee settings in Ethiopia, Kenya, Uganda, 
and Zambia suggest that excess iodine, rather than insufficient iodine, is of concern 
based on UI levels.  
 
In the GP, the prevalence of iodine deficiency varies from country to county based on 
data available for urinary iodine concentration, with the highest prevalence in Zambia 
and Ethiopia, followed by Kenya, Zimbabwe, and Uganda (Table 7) [27, 40-44].  
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Zinc 
No assessments of the zinc status of FAB populations in the countries reviewed here 
were found. In the general population in Ethiopia and Kenya, a limited number of 
studies were found documenting zinc status. One study of pregnant women (n=99) in 
rural Southern Ethiopia documented low plasma zinc concentrations in 72%, with 
99% at risk for inadequate zinc intake given their low dietary intake of zinc and ASF 
[45]. In a study of 5–11 month-old Ethiopian infants, zinc concentration in breast milk 
of mothers of stunted infants (9.2 µmol/L  ± 0.3) was found to be significantly less 
than that in the milk of mothers of non-stunted infants (10.4 µmol/L; P = 0.02) [46]. 
In Kenya, a 1999 national micronutrient survey revealed a geometric mean of serum 
zinc concentration ranging from 55.2–86.1 µg/dL (n=541 children) [20]. The overall 
sample mean was 65.1 µg/dL, and the proportion of low serum zinc (<65 µg/dL) was 
50.8% [20].  These results indicate risk of zinc deficiency in ~50% of the population 
sampled. Another study of 555 rural school children in Embu district showed low 
baseline serum zinc concentrations (<10.7 µmol/L) in 65.6% of the children [16].  
 
Folate 
No data was found on folate deficiency in FAB in the countries included in this 
review. Folate deficiency was not documented in studies of the general population in 
Kenya during the 1980s, and a later study of school-aged children in rural Kenya 
found a high percentage of low normal values but almost no low plasma folate 
concentrations [16]. A study of 1669 pregnant women in Harare, Zimbabwe revealed 
a mean serum folate value of 11.6 nmol/L which varied significantly by season, as did 
the proportion of women with folate values less than the <6.7 nmol/L cut-off value for 
deficiency [47].  
 
Other Micronutrients 
 
Thiamine (Vitamin B-1) – Beriberi outbreaks have occurred in refugees and 
internally displaced persons (IDP) dependent on food aid, with a recent outbreak 
reported in Cote d'Ivoire [48]. In the countries included in this review, forty cases of 
beriberi were observed in 1993 among refugees in Ethiopia, and deficiency was 
reported in Kenyan IDP in 2000 [6, 49]. The presence of at least one confirmed 
clinical case in a population is considered a mild public health problem [50]. The 
number of refugees at risk is unclear, making it difficult to assess the magnitude of the 
public health problem.  
 
Riboflavin (Vitamin B-2) – No reports of riboflavin deficiency in FAB were found. 
Riboflavin deficiency is more prevalent in areas where few ASF are consumed [51]. 
In a study of 555 rural Kenyan school children (ages 5–14y) consuming a primarily 
plant-based diet, 24.3% had red blood cell riboflavin concentrations <170 µmol/L at 
baseline [16]. In Zimbabwe, riboflavin deficiency (erythrocyte glutathione reductase 
activation coefficient of 1.4+) was documented in 33.8% of 154 women at increased 
risk for preeclampsia attending an antenatal clinic [52]. These studies suggest 
deficiency in the general population.  
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Niacin (Vitamin B-3) – Pellagra has been seen in refugee and IDP populations reliant 
upon maize and without beans or groundnuts, with the presence of one confirmed 
clinical case in a population considered a mild problem [6, 50]. A pellagra prevalence 
of 1.5% was reported in Zimbabwe in 1988 [53]. However, no recent reports of 
outbreaks were found in the other countries reviewed here.  
 
Vitamin B-12 (cobalamin) – No studies of vitamin B-12 status in FAB were found. 
Low plasma vitamin B-12 concentrations have been documented in some of the 
countries reviewed. In rural Kenyan schoolchildren, 30.5% had severely low 
concentrations (<125 pmol/L) and 37.7% had moderately low concentrations (125–
221 pmol/L) [16]. An earlier study in Zimbabwe showed vitamin B-12 deficiency as 
the main cause of megaloblastic anemia [54].  
 
Vitamin C (ascorbic acid) – Clinical vitamin C deficiency (scurvy) has been 
documented in populations reliant on food aid for long periods of time without access 
to fresh vegetables and fruit [51]. Scurvy was reported in Ethiopia in 1993 and 1994 
[55]. Deficiency resulting in scurvy was reported in Kenyan populations dependent on 
food aid in 1994 and 1995 [6]. In Somali refugees in Kenya, a major outbreak was 
observed in 1994, an epidemic in 1996, and cases reported from 1997–1998 [55]. 
More recent reports were not found in the countries reviewed. 
 
Vitamin D – Published reports of rickets in FAB were not found. In Ethiopia, cases of 
rickets in children have been found to result mainly from inadequate vitamin D intake 
and lack of exposure to sunshine [56]. A resurgence of rickets has been documented 
in toddlers in rural Kenya with deficiencies in vitamin D and calcium as probable 
contributing factors [57].  
 
Calcium – A study of 99 pregnant women in the general population of rural Southern 
Ethiopia documented risk for inadequate dietary intake of calcium in 74% [45]. A 
study in Ethiopian children in the general population documented low calcium intake 
(~650 mg) as compared to the recommended daily allowance (800 mg for age group) 
[56]. Cases of rickets reported in Kenyan toddlers indicate both calcium and vitamin 
D deficiency as contributing factors [57].  
 
Selenium – No deficiency prevalence values were found for FAB.  A 1993 study in 
Niger concluded that, given selenium concentrations in breast milk and maternal 
serum, the selenium status in the general population of Niger was adequate [58].  A 
cross-sectional study of 318 women seropositive for HIV Type 1 in the general 
population of Mombasa, Kenya, showed selenium deficiency (serum selenium 
concentration <85 µg/L) in 11% [59].  
 
DISCUSSION  
 
Data on prevalence of deficiencies indicate that vitamin A and iron deficiencies 
continue to represent significant public health problems in the GP and FAB in the 
countries under review. In FAB, excessive iodine intake may be problematic based on 
high urinary levels. Calcium, iron, zinc, riboflavin, and vitamin B-12, which are found 
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in ASF, should receive particular attention, as food rations are often low in ASF. It is 
difficult to draw definitive conclusions regarding the micronutrient status of FAB 
populations in the countries reviewed due to the limited amount of information 
available on the micronutrient status of FAB. This review includes beneficiaries of 
food aid from any source, although most information on FAB micronutrient status 
was obtained from studies in refugee/emergency settings as few micronutrient studies 
in non-emergency FAB were found. Data collected in refugee/emergency situations 
cannot be generalized to all FAB as levels and types of food aid received vary greatly 
between FAB populations. Additionally, data for FAB in one refugee camp do not 
necessarily reflect the nutritional status of all refugee FAB as local circumstances and 
conditions differ. In some cases, refugee camps include populations from other 
countries.  
 
Except for World Food Programme (WFP) reports, few articles published in the 
academic literature included information on the source of food aid or its nutritional 
content. Results are not readily comparable due to use of different indicators and 
sampling frames and study populations with dissimilar local circumstances. Many 
agencies contacted for this review were unaware of studies of the micronutrient status 
of FAB, particularly after receipt of food aid. A number of logistical and budgetary 
constraints impede assessment of micronutrient status in field settings.  Data on 
nutritional status of refugee populations is often limited to anthropometric data and 
obvious clinical signs, making it difficult to assess the micronutrient status of these 
populations. Some WFP/United Nations High Commissioner for Refugees Joint 
Assessment Mission (JAM) reports contain limited information on the nutritional 
status of refugees. However, JAMs do not always include a nutritionist with expertise 
in assessment [1].  
 
The WFP conducts annual surveys in many refugee camps to assess acute 
malnutrition using anthropometric indicators; however, these surveys are cross 
sectional and rarely assess micronutrient status [1]. Some baseline studies in 
populations before receiving food aid have been published, but assessments of the 
impact of food aid on micronutrient status of beneficiaries are difficult to find. School 
feeding programs do not commonly monitor nutritional status as an outcome, using 
instead school attendance as an indicator of success. One WFP evaluation was found 
that assessed a nutritional indicator (stunting) in FAB children as compared to the 
general population [60]. Other nongovernmental organizations (NGO) providing food 
aid that were contacted likewise did not collect data on the micronutrient status of 
FAB. While some NGOs do assess nutritional status using anthropometric data and 
screen for anemia and night blindness in some beneficiaries, very few assess 
deficiencies of other micronutrients such as zinc, calcium, vitamin D, and the B 
vitamins. Moreover, results from NGO nutrition surveys are not commonly published 
or widely disseminated. Most nutritional status studies that have been conducted 
target the general public and children <5 years of age who may or may not be 
receiving food support. 
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CONCLUSIONS 
 
More data are needed on the macro- and micronutrient impact of feeding on FAB 
participating in food aid programs, including school feeding and maternal and child 
nutrition programs. More evaluations of the FAB nutritional status and wider 
dissemination of results are critically needed. Numerous logistical, staffing, and 
funding constraints make assessment of micronutrient status difficult, especially in 
settings where laboratory facilities and trained staff may be unavailable and the 
population is constantly changing. However, collaboration with government agencies 
and universities may provide resources for assessment of micronutrient status.  
 
Nutritional outcomes that can be assessed without complex tests include height and 
weight to assess growth and energy intake in children and zinc (indirectly) in the case 
of height, weight gain during pregnancy, and reported birth weight. Hemoglobin can 
be assessed on site with equipment such as Hemocue or less expensive, although less 
accurate, methods. Microanalysis methods exist for selected micronutrients that allow 
collection of blood samples on filter paper for later laboratory analysis. These 
biochemical micronutrient assessments provide valuable information. Food frequency 
questionnaires can be used to estimate intake of macro and micronutrients. 
Additionally, use of simple physical inspection can document signs of moderate to 
severe deficiencies, which represent the tip of the iceberg as less severe cases are 
likely present. This information can guide future interventions. Agencies and 
governments using food aid may already be assessing the nutritional status of 
beneficiaries, but information is not always available for public review. Such 
information should be widely circulated as it would be extremely useful for aid 
agencies and governmental policy makers to better understand micronutrient 
deficiencies present in FAB and improve the nutrient content of food aid the nutrition 
situation of FAB.  
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Table 1: Nutritional Content per 100 g for selected food aid commodities 

 Energy Protein Fat Ca Iron  Vit. A Thiamine Riboflavin  Niacin Folate Vit. C 

(kcal) (g) (g) (mg) (mg) (µg)  (mg) (mg) (mg)  (µg) (mg) 

Cereals                       

Wheat 330 12.3 1.5 36 4 0 0.3 0.07 5 51 0 

Rice 360 7 0.5 7 1.2 0 0.2 0.08 2.6 11 0 

Sorghum/Millet 335 11 3 26 4.5 0 0.34 0.15 3.3 U 0 

Maize 350 10 4 13 4.9 0 0.32 0.12 1.7 U 0 

Processed Cereals                      

Maize meal 360 9 3.5 10 2.5 0 0.3 0.1 1.8 U 0 

Wheat flour 350 11.5 1.5 29 3.7 0 0.28 0.14 4.5 U 0 

Bulgur wheat 350 11 1.5 23 7.8 0 0.3 0.1 5.5 38 0 

Blended Food                       

Corn Soya 

Blend 

380 18 6 513 18.5 500 0.65 0.5 6.8 U 40 

Wheat Soya 

Blend 

370 20 6 750 20.8 498 1.5 0.6 9.1 U 40 

Dairy Products                      

Dried Skim 

Milk (enriched) 

360 36 1 1257 1 1500 0.42 1.55 1 50 0 

Dried Whole 

Milk 

500 25 27 912 0.5 280 0.28 1.21 0.6 37 0 
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 Energy Protein Fat Ca Iron  Vit. A Thiamine Riboflavin  Niacin Folate Vit. C 

(kcal) (g) (g) (mg) (mg) (µg)  (mg) (mg) (mg)  (µg) (mg) 

Meat and Fish                       

Canned meat 220 21 15 14 4.1 0 0.2 0.23 3.2 2 0 

Dried salted 

fish 

270 47 7.5 343 2.8 0 0.07 0.11 8.6 U 0 

Canned fish 305 22 24 330 2.7 0 0.4 0.3 6.5 16 0 

Oils and Fats                       

Vegetable oil 885 - 100 0 0 0 0 0 0 0 0 

Pulses                       

Beans 335 20 1.2 143 8.2 0 0.5 0.22 2.1 180 0 

Peas 335 22 1.4 130 5.2 0 0.6 0.19 3 100 0 

Lentils 340 20 0.6 51 9 0 0.5 0.25 2.6 U 0 

U - Unknown 

Sources: [4, 5] 
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Table 2: Agencies that Responded to Requests for Information 

Agency name 

The World Food Programme  

World Vision 

Catholic Relief Services 

Africare 

Save the Children 

The Micronutrient Initiative 

UNICEF 

 



            Volume  9  No. 4  2009 
June 2009 

 
 

 

 

1005

 
Table 3: Studies of vitamin A deficiency (VAD) in food aid beneficiaries 

Location Population studied  Sample 

size 

Indicator(s) Prevalence 

(%) 

Reference 

Fugnido camp, 

Ethiopia 

Refugee children, 6–

59 months 

124 VAD  

(Serum retinol 

concentration <0.70 

µmol/L) 

43.6 [11] 

   Medium risk for 

VAD  

(Serum retinol 

concentration 0.35–

0.70 µmol/L) 

40.3  

Kebribeyah camp, 

Ethiopia 

Refugee children, 6–

59 months 

151 VAD  

(Serum retinol 

concentration <0.70 

µmol/L) 

20.5 [11] 

      Medium risk for 

VAD  

(Serum retinol 

concentration 0.35–

0.70 µmol/L) 

19.9  

Kakuma camp, 

Kenya 

Adolescent refugees 196 VAD   

(Serum retinol 

concentration <0.70 

15 [13] 
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µmol/L) 

   Night blindness 24  

Kakuma camp, 

Kenya 

Refugee children, 6–

59 months 

110 VAD    

(Serum retinol 

concentration <0.70 

µmol/L) 

47.2 [11] 

      Medium risk for 

VAD  

(Serum retinol 

concentration 0.35–

0.70 µmol/L) 

46.4  

Acholpil refugee 

camp, Uganda 

Refugee children, 6–

59 months 

81 VAD  

(Serum retinol 

concentration <0.70 

µmol/L) 

61.7 [11] 

   Medium risk for 

VAD  

(Serum retinol 

concentration 0.35–

0.70 µmol/L) 

53.1  

      High risk for VAD 

(Serum retinol 

concentration <0.35 

µmol/L) 

9  
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Nangweshi 

refugee camp, 

Zambia 

Adolescent refugees, 

10–19y  

204 VAD  

(Serum retinol 

concentration <0.70 

µmol/L) 

20.3 [14] 

 

 

 Medium risk for 

VAD  

(Serum retinol 

concentration 0.35–

0.70 µmol/L) 

19.8 

 

      

High risk for VAD 

(Serum retinol 

concentration <0.35 

µmol/L) 

0.6 
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Table 4: Prevalence rates (%) of deficiencies in the general population in 

children less than 5 years old 
 
 Night blindness 

(%) 

Bitot’s spots 

(%) 

Vitamin A deficiency (Serum 

retinol concentration <0.70 

µmol/L),  

(%) 

Ethiopia 4.7-7.2 2.2 61.2 

Kenya 1.5 0.6-2.0 41–90.6 

Uganda - - 28 

Rwanda - - 21a 

Zambia 0.6c 0.6 54.1 

Zimbabweb - - 35.8  

Niger 2.1  - 23.8 

aInfants, 6–12 months, cut-off level for deficiency was serum retinol concentration 
<20 µg/dL 
bData listed for Zimbabwe does not reflect the recent political situation and its impact 
on nutritional status 
cChildren, 24-71 months 
Data sources: [11, 12, 15-34] 
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Table 5: Studies of anemia and iron status in food aid beneficiaries 

Location Population studied  Sample 
size 

Indicator(s) Prevalence 
(%) 

Reference 

Kebribeyha camp, 

Ethiopia  

Somali refugee 

children, 6–59 

months 

n not 

specified 

IDA, indicator not 

specified 

12.8 2001 micronutrient 

survey cited in [3] 

Pugnido camp, Ethiopia Sudanese refugees n not 

specified 

IDA, indicator not 

specified 

65.1 2001 micronutrient 

survey cited in [3] 

Fugnido camp, Ethiopia Refugee children, 

6–59 months  

202 Anemia (Hb <11.0 

g/dL) 

62.9 [11] 

   Severe anemia (Hb 

<7.0 g/dL) 

9.4  

   Iron deficiency 

(sTfR cut-off >8.5 

mg/L) 

65  

Kebribeyah camp, 

Ethiopia 

Refugee children, 

6–59 months 

210 Anemia (Hb <11.0 

g/dL) 

12.8 [11] 

   Severe anemia (Hb 

<7.0 g/dL) 

1  

   Iron deficiency 

(sTfR cut-off >8.5 

mg/L) 

22.6  
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Fugnido camp, Ethiopia Adolescents 

refugees, 10–19y  

157 Anemia (Hb <11.0 

g/dL) 

11.5 [11] 

Fugnido camp, Ethiopia Non-pregnant 

refugee women, 

20–55y  

98 Anemia (Hb <11.0 

g/dL) 

14.2 [11] 

Kakuma camp, Turkana 

District, Kenya 

Refugee children, 

6–59 months 

194 Anemia (Hb <11.0 

g/dL) 

66.2 [11] 

   Severe anemia (Hb 

<7.0 g/dL) 

1.3  

   Iron deficiency 

(sTfR cut-off >8.5 

mg/L)  

9.8  

Kakuma camp, Kenya Refugee children  n not 

specified 

Anemia (Hb <11.0 

g/dL) 

61.3 2001 micronutrient 

study cited in [3] 

   Severe anemia (Hb 

<7.0 g/dL) 

6.2  

Kakuma camp, Kenya Adolescent 

refugees  

391 Anemia (Hb <11.5 

to <13.0 g/dl 

depending on age 

and sex) 

45.9 [13] 

   Iron deficiency 

(sTfR concentration 

>8.3µg/mL) 

43  
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Dadaab camp, Garissa 

district, Kenya 

Pregnant women   n not 

specified 

Anemia, cut-off 

not specified  

75 2001 micronutrient 

study cited in [3] 

Acholpii refugee camp, 

Uganda 

Refugee children, 

6–59 months 

225 Anemia (Hb <11.0 

g/dL) 

72.9 [11] 

   Severe anemia (Hb 

<7.0 g/dL) 

5.3  

   Iron deficiency 

(sTfR cut-off >8.5 

mg/L) 

75  

 Adolescents 

refugees, 10–19y  

223 Anemia (Hb <11.0 

g/dL) 

32.7 [11] 

 Non-pregnant 

women 20–55y 

192 Anemia (Hb <11.0 

g/dL) 

31.3 [11] 

Nangweshi refugee 

camp, Zambia 

Refugee children, 

6–59 months 

 136 Total anemia 24.3 [14] 

   Mild anemia (Hb 

10–10.9 g/dL) 

10.3  

   Moderate anemia 

(Hb 7–9.9 g/dL) 

12.5  

    Severe anemia (Hb 

<7.0 g/dL) 

1.5  

 Adolescent 176 Total anemia 24.4 [14] 
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refugees, 10–19y  

   Mild anemia (Hb 

10–10.9 g/dL) 

14.2  

   Moderate anemia 

(Hb 7–9.9 g/dL) 

6.8  

   Severe anemia (Hb 

<7.0 g/dL) 

3.4  

 Non-pregnant 

women 15–49y 

97 Total anemia 22.7 [14] 

   Mild anemia (Hb 

11–11.9 g/dL) 

7.2  

   Moderate anemia 

(Hb 8–10.9 g/dL) 

10.3  

      Severe anemia (Hb 

<8 g/dL) 

5.2   

IDA: Iron deficiency anemia 

Hb: Hemoglobin 

sTfR: serum-soluble transferrin receptor 
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Table 6: Prevalence rates (%) of anemia and iron deficiency in the general 
population 

 
 Iron deficiency 

(%) 

Anemia, children,  

6–59 mos. 

(%) 

Anemia, women 

(%) 

Ethiopia - 54 27 

Kenya 20a 17–98b 49 

Uganda - 64 30 

Rwanda - 56 33 

Zambia 41c 53 29 

Zimbabwed - 58 38 

Niger - 84 46 

- No data available 

aChildren, deficiency defined as serum ferritin concentration <12 µg/dL 

bData from a national sample of children ages 6-72 months old, 17% prevalence in the 

central highlands with 98% prevalence in the coastal regions 

cWomen, deficiency defined as serum iron concentration <7 µg/dL 

dData listed for Zimbabwe does not reflect the recent political situation and its impact 

on nutritional status 

Data sources: [16-25] 
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Table 7: Prevalence rates (%) of deficiencies in the general population 

 Iodine deficiency, UI<100 µg/L 

(%) 

Ethiopia 68.4a 

Kenya 36.7 

Uganda 11.9 

Rwanda 0 

Zambia 72.0 

Zimbabwe 14.8 

Niger - 

UI: Urinary iodine concentration 

- No data available 

aChildren 

Data sources: [27, 40-44] 
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