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known as stunting, and is expressed as height-for-age z score (HAZ) 
below -2 from the median height of WHO reference population. 
HAZ score below -3 from the WHO growth standard defines severe 
stunting [5]. In contrast, acute malnutrition arises from a short-term 
nutritional inadequacy due to transitory food insecurity or other 
emergency situations such as famine and drought. Acute malnutrition 
is expressed as low weight-for-height z score (WHZ) below -2 from 
the median weight of WHO reference population or a mid-upper 
arm circumference of <11.5cm for SAM and 11.5cm-12.5cm for 
MAM cases [6]. WHZ score between -2 and -3 on the WHO growth 
standard defines moderate wasting whereas WHZ score <-3 from 
the WHO growth standard defines severe wasting [5]. Globally, 33 
million children are moderately and 17 million severely wasted 
[7,8]. If untreated, severe wasting increases the risks of mortality and 
morbidity significantly (by nine-fold), resulting in a million deaths 
among children annually [6,9].
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Background

Ready-to-Use Foods (RUFs) play a vital role in the treatment and/
or prevention of undernutrition in vulnerable individuals such as 
young children, and adults with compromised health status. RUFs 
are broadly grouped as therapeutic or supplementary (RUTF or 
RUSF, respectively) [1]. RUFs, as their name indicate, can be directly 
consumed from their packages without requiring preparation or 
trained personnel to administer them. Nutritionally, RUFs are 
comparable with Formula-75 (F-75) and Formula-100 (F-100) [2], 
that are milk-based therapeutic foods to rehabilitate children with 
severe acute malnutrition (SAM) treated in hospitals or feeding 
centres. RUTFs are primarily used in the nutritional rehabilitation 
of children with SAM whereas RUSFs are meant to treat children 
with moderate acute malnutrition (MAM) [3]. RUSF also refers to a 
medium-quantity or large-quantity lipid-based nutrient supplement 
(MQ/LQ-LNS) used to treat/supplement the nutrition of adults 
with compromised health status (such as those with HIV), and to a 
small-quantity lipid-based nutrient supplement (SQ-LNS) used to 
supplement the diet of children being given complementary foods but 
needing an improved diet [4].

Undernutrition can be acute or chronic in form. Chronic 
undernutrition results from a long term or recurrent inadequate diet 
and/or other co-morbidities (such as infectious diseases). In children, 
chronic undernutrition manifests itself in a linear growth deficit, 
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Ethiopia continues to carry a significant burden of acute malnutrition. 
According to the 2016 Demographic and Health Survey (DHS), 10% 
of all children under the age of 5years are wasted and 3% are severely 
wasted [10]. The DHS occurs every 5 years and the proportion of 
wasted children, unlike stunting, has not declined meaningfully since 
the first DHS in Ethiopia in 2000. Stunting has declined by about six 
percentage points every five years in the last 15 years although there 
still remains high burden of child stunting (38%) in the country. 
Moderate wasting, i.e. MAM, is twice the prevalence (7%) as severe 
wasting, i.e. SAM (3%) in Ethiopia [10]. Children with MAM not only 
have greater risk of mortality but also could progress to SAM (and 
increased risk of mortality) in the absence of adequate nutritional 
support [11]. Hence addressing MAM in the affected children 
through appropriate nutrition intervention prevents the mortality.

Traditionally, children with severe acute malnutrition were 
treated in an inpatient setting in therapeutic feeding centres (TFC), 
hospitals or other health facilities where F-75 or F-100 are used as 
dietary therapy until the children are stabilized and their appetite and 
tolerance for regular food is regained [2]. These special formula diets 
need to be administered by trained health personnel as they require 
sterile preparation. Due to the limited availability of health facilities 
and trained personnel, coverage and effectiveness of this treatment 
regimen is limited. However, with the innovation of Ready-to-Use 
Therapeutic Foods, World Health Organization (WHO) along with 
other UN agencies endorsed the Community-based Therapeutic Care 
(CTC) as the preferred treatment model, as opposed the conventional 
inpatient care [9]. RUFs and their use in outpatient setting has resulted 
in increases in coverage of SAM and MAM treatment, mainly because 
affected children with no medical complications but with appetite, can 
now be treated in their homes and communities. RUFs can be used 
where there is limited access to clean water and they have prolonged 
shelf-life because of their very low moisture content [1,12-14].

Over the last decade, Ethiopia has used RUTF/RUSF in the treatment 
of children with SAM or MAM, and lately HIV infected adults 
initiating antiretroviral treatment. However, the overall experience of 
RUF use in Ethiopia has not been explored. This paper aims to provide 
a scoping review of all published RUTF and RUSF studies in Ethiopia 
we retrieved using specific search terms and reflect on observed 
opportunities and challenges that have important implications for 
future programs engaging in formulations, production and delivery 
of RUTF and RUSF for treatment and prevention of all forms of 
malnutrition in Ethiopia.

Methods

Criteria for inclusion

This scoping review included all studies found with a direct or 
indirect reference to RUTF or RUSF or LNS products and their use in 
the treatment of malnourished children or other targets, as well as in 
supplementing diets of groups to prevent under nutrition in Ethiopia. 
We included all Ethiopia focused RUF studies our search retrieved 
and published up to September 2018, with no regards to the size or 
design of the studies.

Search terms and database

Key search terms used include “Ready-to-Use Therapeutic Food” 
or “RUTF”, Ready-to-Use Supplementary Food” or “RUSF” or “Lipid-
based Nutrient Supplements” or “LNS” AND “Ethiopia”. Databases 
searched include Ovid MEDLINE, PUBMED, and GOOGLE. 
MEDLINE search was not used as MeSH (Medical Subject Headings) 
would not include the search terms and the articles generated 
were not relevant to the topic. We also located one article through 
hand-searching and reference checking. One article was excluded
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Figure 1: Flow diagram of citations from various databases for Ethiopia-based RUTF/RUSF/LNS related 
studies (2006 -2017); flow chart adapted from the PRISMA Statement [15].
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from PUBMED search after reviewing the title and abstract. We 
restricted our search for articles in English language published up to 
September 2018. The earliest article retrieved was from 2006 which 
coincides with the time WHO and other UN agencies issued a joint 
statement endorsing the community-based management of severe 
acute malnutrition with the innovation of RUTF [9]. Figure1 shows 
a summary of the search process and the literature retrieved from 
each database as well as the screening process. The flow chat has been 
adapted from the PRISMA publication [15].

Analysis and presentation of data

The full length of each article was reviewed to extract relevant 
information for the current review. Emphasis was given to identifying 
the main objectives of the studies, design, target/study population, 
type of ready-to-use food involved and key findings. Summary 
information on these key elements has been presented in Tables 1 
and 2 (Supplementary File). A column was included to note some 
key remarks and conclusions from each study. Some studies involved 
multiple countries including Ethiopia; however, we presented only 
the information pertinent to Ethiopia. Overall, the studies have been 
organized in two main categories arranged chronologically by year 
of publication: Table 1 presents summary of all studies dealing with 
ready-to-use therapeutic foods (RUTF) whereas Table 2 presents 
summary of ready-to-use supplementary foods (RUSF). RUSF also 
include those supplementary or complementary food products known 
as small quantity or large quantity lipid-based nutrient supplements 
(SQ-LNS and LQ-LNS, respectively). The studies in each table are 
further grouped based on whether they deal with HIV or non-HIV 
infected population.

Results

General description of the studies

A total of 23 original research articles published up to September 
2018 were considered for the current review. Most articles (19 of 
the 23) dealt with the use of RUTF (9/19) or RUSF (9/19) to treat 
acute cases of undernutrition or supplement existing diet to prevent 
chronic undernutrition in children or adults in Ethiopia. One study 
assessed adherence to the nutrition support program among HIV 
positive patients receiving both RUTF and RUSF [16]. Another study 
[17] examined supply chain related factors that affected community 
level availability of medicinal supplies, including RUTF, used in the 
treatment of common childhood illnesses. The remaining 3/23 articles 
dealt with the formulation and acceptability of novel RUTF [18,19] or 
RUSF [20] products from local ingredients.

Five of the 23 studies had a qualitative (n=3) or mixed methods 
(n=2) approach to explore issues surrounding the use of RUTF or 
RUSF while the remaining 18 followed a quantitative approach to 
assess and evaluate effectiveness of programs in the treatment of acute 
malnutrition. Fifteen of the 23 studies involved SAM (n=11) or MAM 
(n=4) children in the age group of 6-59 months (or their caregivers 
and/or community health workers), while seven studies dealt with 
HIV infected adults participating in antiretroviral treatment (ART) 
and nutrition support programs.

Use of Ready-to-Use Therapeutic Foods (RUTF) in Ethiopia

Fourteen studies involved RUTF use. Of these, 12 dealt with non-
HIV population while 2 studies dealt with HIV positive population 
(Table 1). Fourteen studies involved the use of RUTF product in the

treatment of children < 5 years suffering from SAM, and in nine 
studies the RUTF product was Plumpy’Nut®. Another three studies 
did not specify the RUTF product involved, but Plumpy’Nut® would 
be the likely product [17,21,22]. The remaining 2/14 described novel 
RUTF product formulations from local ingredients [18,19].

Studies of Plumpy’Nut® rollout and use: Five qualitative or mixed 
method studies examined introduction and continued use of 
Plumpy’Nut® [16,22-25]. After the 2007 endorsement by joint UN 
agencies of the community-based management of SAM using RUTF 
products [9], researchers took interest in evaluating the effectiveness 
and cost of managing SAM with RUTF, perceptions around RUTF, 
barriers to access SAM services, and poor adherence to therapeutic 
programs in Outpatient therapeutic Program (OTP) settings. The 
earliest study of RUF use in Ethiopia examined the experience of 
rolling out OTP services for treatment of SAM from hospital to the 
community level health posts [23]. This study found that OTP for 
management of SAM at community level worked well with the use 
of Plumpy’Nut® but also noted supply related challenges with the 
RUTF product. A study by Tekeste et al. [22] considered cost related 
issues around treatment of SAM with RUTF in CTC versus in TFC. 
The findings showed cure rates were high at ~95% in both treatment 
models but treatment cost/child in CTC ($135) was less costly as 
inpatient care ($285)[22]. A study conducted in 2014 found distance, 
high opportunity costs, child refusal of the RUTF, and poor knowledge 
of available services as key barriers to access SAM treatment services 
in Ethiopia [24]. A similar study explored factors influencing 
adherence to nutrition support program among HIV positive adults 
in a facility-based study and found low adherence due to disliking the 
taste of the RUF, missing follow-up appointments, sigma and sharing 
of the RUTF [16]. This study also found that low level of education, 
poor knowledge about benefits of RUF, longer program duration, 
consumption of >2sachets/day and not being informed about the 
length of the program, as factors negatively influencing adherence. A 
study by Tadesse et al. [25] assessed caregivers’ perceptions toward 
RUTF (Plumpy’nut®) use to treat SAM. Overall, Plumpy’nut® was 
perceived as effective, but was also found to be a food for other family 
members, and at times, a commodity for sale.

Effectiveness of RUTF use in SAM children and HIV children 
and Adults: Seven studies followed a quantitative approach to assess 
effectiveness of the SAM treatment using RUTF products in OTP 
settings [17,21,26-30]. Chaiken et al. [27] wrote in 2006 an early 
examination of RUTF effectiveness in CTC versus conventional 
approach to treating SAM in South Ethiopia. They found that the 
former resulted in comparable recovery rates from SAM but with far 
higher coverage rates compared to the latter. Several studies assessed 
treatment outcomes [21, 28, 30] and factors affecting time to recovery 
[29] of SAM children treated with Plumpy’nut® in OTP setting in 
Ethiopia. Each of these studies found significant positive contribution 
of RUTF in recovery of SAM children but noted supply related and 
operational challenges such as inadequate supply of products and 
poor capacity of service providers. Yebyo et al. [30] reported below 
minimum (<75%) recovery rate of SAM children in north Ethiopia 
and attributed the cause to poor capacity of OTP service providers. 
Another study identified challenges on the side of the beneficiaries 
(unintended use of RUTF) and OTP providers (inadequate supply 
of RUTF and use of inappropriate exit criteria) [21]. Limitation with 
RUTF product availability in Ethiopia was also noted by Chandani et 
al. [17] while examining supply chain factors affecting basic medicines 
to treat childhood illness. Mengesha et al. [29] identified the type 
of malnutrition (i.e., kwashiorkor or marasmus), older age, lower
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rate of MUAC gain and lower admission weight as factors affecting 
recovery time of SAM children in south Ethiopia. A similar study 
in south Ethiopia also found below standard recovery rates of SAM 
and recommended strengthening capacity of OTP providers [28]. 
Bhagavathula et al. [26] reported on lower than expected recovery 
rates of HIV infected SAM or MAM children or adults in Gondar 
Hospital and speculated possible food sharing or the selling of RUTF 
among adults as possible cause. 

Novel RUTF formulations from local ingredients: A study by Ryan 
et al. [18] used linear programming tool to create novel RUTF based 
on local ingredients but of equivalent nutrient and energy profile as 
the standard RUTF. The study signaled potential for local production 
of RUTF by producing 32 new formulations the final ingredients of 
which included fish, dairy powder and seeds, grains and legumes. 
Later, acceptability of some of the new formulations were assessed by 
the same group. Children similarly preferred and tolerated the new 
formulations as the standard Plumpy’Nut® [19]. The study noted that 
alternative RUTF could be developed at 60% of the cost for standard 
RUTF.

Ready-to-Use Supplementary Foods (RUSF) in Ethiopia

A total of nine articles were retrieved dealing with RUSF spanning 
the period 2006 - September 2018. Table 2 summarizes the nine 
studies as those dealing with non-HIV population and HIV positive 
patients. The studies involved various RUSF products and covered a 
range of issues surrounding their use both for MAM cases of children 
and HIV infected adults as well as use in the complementary feeding 
of children.

RUSF in MAM and complementary feeding children: Three 
studies are summarized in this group [31-33]. One study compared 
recovery rates of MAM children participating in supplementary 
feeding programs that used RUSF (Supplementary Plumpy; Nutriset) 
and Corn-Soy Blend (CSB), fortified blended flour [34]. The result 
indicated better recovery rate in the RUSF group (15% more) than the 
CSB group despite larger ration size in the CSB group [31]. A follow 
up study showed existence of significant sharing of CSB flour with 
other family members compared to the RUSF product (Plumpy’Sup) 
[32]. The study suggested strengthening the nutrition education 
component of supplementary feeding program to ensure RUSF 
are used only for intended target. The third RUSF study assessed 
willingness to pay (WTP) for 1 week’s supply of Nutributter® (RUSF) 
by parents of complementary feeding children in urban settings [33]. 
The finding showed high “stated” WTP (96%) which did not much 
with “actual” WTP during simulated market experiment. The study 
also noted that “stated” WTP may not be predictive of “actual” WTP.

RUSF in HIV infected adults: Of the nine RUSF studies, five dealt with 
use in HIV infected adults participating in ART [35-39]. The study 
by Olsen et al. [37] explored the use; perceptions and acceptability 
of RUSF (Plumpy’S upTM) by HIV infected adults initiating ART in 
Jimma area, southwest Ethiopia. Findings showed the product was 
well accepted-thought as “nutritious” and protective from the negative 
side effects of ART drugs. However, the risk of HIV status disclosure 
and its social consequences was raised as main concern. The authors 
suggested that such nutrition support programs should consider social 
contexts to minimize unintended consequences to beneficiaries due 
to their use of RUSF. The remaining four studies evaluated the effect of 
lipid-based nutrient supplements (LNS) containing whey/soy protein, 
and the timing of the supplementation, on various outcomes among 

HIV positive adults. One study found beneficial effects on weight gain, 
grip strength and immune function [36]; another study [35] found 
an interaction between LNS consumption and plasma concentration 
of components of the ART drugs but also noted that the “clinical 
relevance” of the interaction was not clear. This study also reported a 
28% poor adherence (i.e., <75% consumption of the daily LNS ration) 
as well as some dropouts (22/282) because participants disliked the 
product. The third study showed better quality of life among those 
HIV positive adults who received LNS in the first three months of 
ART compared to those who did not receive LNS in early stages 
[38]. The fourth study compared level of serum 25-hydroxyvitamin 
D (25OHD) status among HIV positive adults who received LNS 
containing vitamin D3 or no supplementation during the first three 
months in ART programs [39]. The result showed LNS supplemented 
group had increased levels while the no-supplement group had 
decreased levels of serum 25OHD, indicating the need to replenish 
vitamin D levels to prevent reduction during ART.

Local production of RUSF: Only one study dealt with a locally 
produced RUSF product and its potential use in the treatment 
of MAM children in Ethiopia. This single study assessed sensory 
acceptability of four chickpea-based RUSF formulations in various 
regions of Ethiopia [20]. The study found an overall higher rating 
for “chickpea-only” product by mothers of the children. It also noted 
that older children (48-59 months) ate more of the product compared 
to younger children (6-11 months). The study suggested that World 
Food Program’s Purchase for Progress program could utilize this 
opportunity to promote chickpea production for market.

Discussion

The problem of malnutrition has been a significant concern in 
Ethiopia for many years due to chronic and transitory food insecurity 
and other emergency situations such drought and famine. Recurrent 
drought, erratic rainfall patterns, small farm-holdings, as well as poor 
farming practices have limited crop yield in Ethiopia and, thus, causing 
segments of the population to experience chronic and transitory 
food insecurity [40]. Vulnerable households, particularity those with 
young children, suffer associated nutritional consequences of food 
insecurity, including SAM and MAM. Children with severe acute 
malnutrition are at greater risk of dying compared to those with WHZ 
> -1 [6,41]. The importance of life saving nutrition interventions to 
affected children cannot be overemphasized. Although several studies 
in Ethiopia reported on use and effectiveness of RUTF and RUSF in 
the management of malnutrition, available evidence on RUTF and 
RUSF in Ethiopia published within the last 10 years shows many 
opportunities and challenges to RUF use.

One of the opportunities observed for RUF use in Ethiopia is a 
growing number of target groups. Initially, RUTFs were used to treat 
children with SAM [27]. Then, RUF use included the treatment of 
MAM children [31]. However, research reporting on the type, use 
and effect of RUFs in the treatment of MAM in Ethiopia are limited, 
warranting the need for more research. Likewise, RUF use has found a 
role in nutrition support programs for HIV infected adults [16,35,37] 
or children [26] participating in ART programs. There is also a 
move to introduce SQ-LNS in the diet of young children (<2 years) 
to prevent chronic undernutrition [33]. The use of LNS products to 
prevent undernutrition or promote linear growth in young children 
has been reported in other developing countries such as Mali [42] and 
in Democratic Republic of Congo [43]. Besides the growing target 
group for RUF use, initiatives have been observed to formulate novel 
RUFs products from local ingredients [18-20]. Similar attempts have
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been reported in other countries such as India, Pakistan and Ghana 
[19]. The novel RUFs formulation effort has been argued to cut down 
cost of standard RUFs while increasing coverage and its economic 
sustainability. Another observed trend is the diversity in the types of 
RUF products available. Products range from the standard therapeutic 
foods, to supplementary, and complementary foods that are packaged 
in small, medium or large quantity-this facilitates the targeting of 
various groups and enhances program effectiveness.

Various challenges associated RUFs use in Ethiopia, particularly 
among HIV infected adults, were observed. The sharing of RUF 
products with other family members and/or selling as market 
commodity, or disliking the taste of the product were significant 
problems contributing to poor adherence [16]. Similar studies in 
Malawi [44] and Kenya [45] raised the issue of poor acceptance of the 
RUTF products by HIV infected adults-partly because the products 
are less adapted to adults as they were originally made for young 
children-and suggested the need to develop products more suited for 
adult taste. However, a study in Haiti showed high acceptability of 
RUTF products among HIV infected adults compared to Corn-Soy 
Blend (CSB) [46]. The study by Karakochuk et al. [32] reported the 
existence of significant food sharing practice of RUFs and CSB flour 
among family members after observing lower recovery rates in RUSF 
and CSB fed children with MAM in an earlier study [31]. The studies 
have noted that the practice of sharing was greater among those in 
the CSB flour than RUSF group. These unintended uses of RUFs were 
also reported elsewhere in Ethiopia [21, 25] and Haiti [46]. Sharing of 
RUF has been reported in studies in Malawi and Niger where mothers 
shared foods intended for young children with other family members 
[47, 48].Since RUFs are packaged based on the nutritional needs of 
targeted children, the unintended use (such as sharing and selling)
of these product decreases the quantity available for the intended 
child, leading to increased risk of morbidity and mortality. Unlike the 
CSB, studies have noted that RUF were shared mostly among children 
<5y within the same family [32,48]. Hence, emergency nutrition 
and prevention programs should account for potential sharing of 
RUFs while assigning ration size and strengthen nutrition education 
component of such programs to increase effectiveness.

High cost associated with RUF products-mainly due to the cost 
of powdered milk included as ingredient, was another key concern. 
The high cost of standard RUFs put the economic sustainability of 
the products into question as the places most needing the products 
are low-income countries. This has triggered the need to explore 
alternative products, such as those that use local ingredients. Ethiopia 
based studies on this issue are limited although evidence exists for the 
technological feasibility of local production of RUFs [13]. The need 
to cut down cost by considering new formulations of RUFs, such as 
those replacing costly dairy ingredient in standard RUFs, have been 
previously suggested [49]. However, as shown in a Malawi case study, 
replacing the dairy ingredient in the standard RUFs with non-dairy 
alternative may not be as effective [49,50]. More research is needed 
to complement the limited evidence on the issue of local RUFs 
production and effectiveness of such products in Ethiopia.

The issue of stigma associated with RUFs use among HIV infected 
adults was raised as a barrier to service utilization and poor adherence 
to nutrition support programs [16,37]. Strengthening nutrition 
support programs, patient counseling as well as innovative ways 
to minimize the association of RUFs use and HIV status, such as 
developing similar products for a non-HIV population, should be 
sought to mitigate the stigma.

Lastly, studies dealing with the use of LNS products in the 
prevention of chronic undernutrition and the promotion of linear 
growth are very limited or non-existent in Ethiopia. The exception is 
the single study that explored market demand and parents’ willingness 
to pay for Nutributter® in urban Ethiopia [33]. Research results from 
other developing countries, such as Malawi, Ghana, Bruikna Faso, 
Chad and Haiti, were inconclusive on benefits of LNS to linear growth 
[51,52]. Hence, further research is needed to understand the effect of 
LNS in prevention of chronic undernutrition in Ethiopia.

A limitation of our scoping review was lack of searching the gray 
literature as reports on RUTFs may be produced but not published in 
journals; hence this review by no means is exhaustive. For example, 
Ready-to-Use Complementary Food is a new initiative not yet 
described in Ethiopia [4].

The studies reviewed touched on a range of areas, including 
effectiveness of RUTF/RUSF in the treatment SAM or MAM (mainly 
in community-based therapeutic care), local production of RUF, 
perceptions toward RUF by beneficiaries, product cost and challenges 
associated with the implementation of SAM/MAM care in the 
outpatient setting. We also noted an increasing trend in diversity of 
the target groups and RUF products over the last decade.

Conclusions

The current review has shown that Ready-to-Use Foods have been 
integral part of the management of acute malnutrition in Ethiopia, 
particularly among children 6-59 months of age. The study also 
showed a growing interest in the use of RUFs including lipid-based 
nutrient supplements among HIV positive adults. Several of the studies 
reviewed primarily explored effectiveness of SAM treatment in OTP 
settings. Some studies have explored cost of RUF products, barriers 
to access, perceptions and experiences of beneficiaries and program 
implementers surrounding RUFs and their use in therapeutic and 
supplementary feeding programs. Small numbers of studies have also 
considered potentials for production of novel RUTF or RUSF from 
local ingredients. Overall, an increase in diversity of target groups for 
RUFs products, diversity in products in kind and packaging of the 
products themselves, along with a potential for a cost-effective local 
production, has been observed. Food sharing, trading of RUFs as 
commodity, high cost of standard RUFs, as well as stigma associated 
with RUF use and disliking the taste of RUFs were some of the key 
challenges observed warranting the attention of nutrition support 
program providers and product developers.

Authors Contributions

C.H. and S.W. conceived of the idea; G.E. and S.W. designed and 
conducted the review of literature; G.E. drafted the manuscript; S.W. 
and C.H. critically reviewed the manuscript. All authors gave final 
approval.

Funding

Funding for this study was provided by the Global Institute for 
Food Security, University of Saskatchewan, Canada.

Acknowledgements

We would like to thanks Global Institute for Food Security, 
University of Saskatchewan for financial support.

Citation: Ersino G, Whiting SJ, Henry CJ (2018) Ready-to-Use Therapeutic and Supplementary Foods in Ethiopia from 2006-2018: Scoping Review. Int J Clin 
Nutr Diet 4: 138. doi: https://doi.org/10.15344/2456-8171/2018/138

       Page 5 of  7



Int J Clin Nutr Diet                                                                                                                                                                                                IJCND, an open access journal                                                                                                                                          
ISSN: 2456-8171                                                                                                                                                                                                     Volume 4. 2018. 138   

Competing Interests

The authors declare they have no competing interests. 

References

1. Nutriset (2017) Nutriset.

2. WHO (1999) Management of severe malnutrition: A manual for physicians 
and other senior health workers. Geneva: World Health Organization.

3. World Food Programme (2016) Technical Specifications for Ready-to-Use 
Supplementary Food: RUSF. Technical specification. 

4. VALID International (2017) VALID Nutrition: Our products.  

5. WHO (2015) World Health Organization: Global data base on child growth 
and malnutrition: Cut-off points and summary statistics. 

6. WHO (2009) WHO child growth standards and the identification of severe 
acute malnutrition in infants and children: A Joint Statement by the World 
Health Organization and the United Nations Children’s Fund. Geneva, 
Switzerland and New York, NY, USA: World Health Organization and 
UNICEF.

7. International Food Policy Research Institute (2016) Global Nutrition Report 
2016: From Promise to Impact: Ending Malnutrition by 2030. Washington, 
DC: International Food Policy Research Institute.

8. WHO (2017) World Health Organization: Malnutrition: Factsheet.

9. WHO (2007) Community-based managment of severe acute malnutrition: 
A joint Statement by the World Health Organization, the World Food 
Programme, the United Nations System Standing Committee on Nutrition 
and the United Nations Children’s Fund. 

10. Central Statistiacl Agency, ICF (2016) Ethiopia Demographic and Health 
Survey 2016: Key Indicators Report Addis Ababa, Ethiopia and Rockville, 
Maryland, USA: CSA and ICF.

11. James P, Sadler K, Wondafrash M, Argaw A, Luo H, et al. (2016) Children 
with moderate acute malnutrition with no access to supplementary feeding 
programmes experience high rates of deterioration and no improvement: 
results from a prospective cohort study in rural Ethiopia. PLoS One.

12. Guimón J, Guimón P (2012) How ready-to-use therapeutic food shapes a 
new technological regime to treat child malnutrition. Tech Fore Soc Change 
79: 1319-1327.

13. Manary MJ (2006) Local production and provision of ready-to-use 
therapeutic food (RUTF) spread for the treatment of severe childhood 
malnutrition. Food Nutr Bull 27: S83-S89.

14. Santini A, Novellino E, Armini V, Ritieni A (2013) State of the art of Ready-to-
Use Therapeutic Food: a tool for nutraceuticals addition to foodstuff. Food 
Chem 140: 843-839.

15. Moher D, Liberati A, Tetzlaff J, Altman D, The PRISMA Group, et al. (2009) 
Preferred reporting items for systematic reviews and meta-analyses: The 
PRISMA Statement. PLoS Med.

16. Kebede MA, Haidar J (2014) Factors influencing adherence to the food by 
prescription program among adult HIV positive patients in Addis Ababa, 
Ethiopia: a facility-based, cross-sectional study. Infect Dis Poverty 3:20.

17. Chandani Y, Noel M, Pomeroy A, Andersson S, Pahl MK, et al. (2012) Factors 
affecting availability of essential medicines among community health 
workers in Ethiopia, Malawi, and Rwanda: solving the last mile puzzle. Am J 
Trop Med Hyg 87: 120-126.

18. Ryan KN, Adams KP, Vosti SA, Ordiz MI, Cimo ED, et al. (2014) A 
comprehensive linear programming tool to optimize formulations of ready-
to-use therapeutic foods: An application to Ethiopia. Am J Clin Nutr 100: 
1551-1558.

19. Weber JM, Ryan KN, Tandon R, Mathur M, Girma T,  et al. (2017) Acceptability 
of locally produced ready-to-use therapeutic foods in Ethiopia, Ghana, 
Pakistan and India. Matern Child Nutr.

20. Tekele A, Tessema M, Hailu T, Samuel A, Assefa T,  et al. (2015) Sensory 
Evaluation acceptability for a food supplementary chickpea-based Ready-
to-Use among moderately malnourished children aged 6-59 months. J Ag 
SciTech B.

21. Tadesse E, Ekstrom EC, Berhane Y (2016) Challenges in implementing the 
integrated community-based outpatient therapeutic program for severely 
malnourished children in rural southern Ethiopia. Nutrients.

22. Tekeste A, Wondafrash M, Azene G, Deribe K (2012) Cost effectiveness of 
community-based and in-patient therapeutic feeding programs to treat 
severe acute malnutrition in Ethiopia. Cost Eff Resour Alloc 10: 4.

23. Belachew T, Nekatibeb H (2007) Assessment of outpatient therapeutic 
programme for severe acute malnutrition in three regions of Ethiopia. East 
Afr Med J 84: 577-588.

24. Puett C, Guerrero S (2015) Barriers to access for severe acute malnutrition 
treatment services in Pakistan and Ethiopia: a comparative qualitative 
analysis. Pub Hlth Nutr 18: 1873-1882.

25. Tadesse E, Berhane Y, Hjern A, Olsson P, Ekstrom EC (2015) Perceptions 
of usage and unintended consequences of provision of ready-to-use 
therapeutic food for management of severe acute child malnutrition. A 
qualitative study in Southern Ethiopia. Hlth Policy Plan 30: 1334-1341.

26. Bhagavathula AS, Tegegn HG, Dawson A, Elnour AA, Shehab A, et al. (2016) 
Retention and treatment outcomes of an undernutrition program for HIV 
patients involving Ready-to-Use Therapeutic Food at Gondar University 
Hospital, Ethiopia: A cross-sectional study. J Clin Diagn Res 10: 1-6.

27. Chaiken MS, Deconinck H, Degefie T (2006) The promise of a community-
based approach to managing severe malnutrition: A case study from 
Ethiopia. Food Nutr Bull 27: 96-104.

28. Kabalo MY, Seifu CN (2017) Treatment outcomes of severe acute 
malnutrition in children treated within Outpatient Therapeutic Program 
(OTP) at Wolaita Zone, Southern Ethiopia: retrospective cross-sectional 
study. J Health Popul Nutr 36: 7.

29. Mengesha MM, Deyessa N, Tegegne BS, Dessie Y (2016) Treatment 
outcome and factors affecting time to recovery in children with severe 
acute malnutrition treated at outpatient therapeutic care program. Global 
Hlth Action 9: 30704.

30. Yebyo HG, Kendall C, Nigusse D, Lemma W (2013) Outpatient therapeutic 
feeding program outcomes and determinants in treatment of severe acute 
malnutrition in tigray, northern ethiopia: a retrospective cohort study. PLoS 
One 8: e65840.

31. Karakochuk C, van den Briel T, Stephens D, Zlotkin S (2012) Treatment 
of moderate acute malnutrition with ready-to-use supplementary food 
results in higher overall recovery rates compared with a corn-soya blend in 
children in southern Ethiopia: an operations research trial. Am J Clin Nutr 
96: 911-916.

32. Karakochuk CD, van den Briel T, Stephens D, Zlotkin S (2015) Food sharing 
practices in households receiving supplemental foods for the treatment 
of moderate acute malnutrition in Ethiopian children. J Hunger Environ 
Nutr10: 343-355.

33. Segre J, Winnard K, Abrha TH, Abebe Y, Shilane D, et al. (2015) Willingness 
to pay for lipid-based nutrient supplements for young children in four 
urban sites of Ethiopia. Matern Child Nutr 4:16-30.

34. United States Agency for International Development (2017) Corn Soy 
Blend/Plus Commodity Fact Sheet.

35. Abdissa A, Olsen MF, Yilma D, Tesfaye M, Girma T,  et al. (2015) Lipid-based 
nutrient supplements do not affect efavirenz but lower plasma nevirapine 
concentrations in Ethiopian adult HIV patients. HIV Med 16: 403-411.

36. Olsen MF, Abdissa A, Kaestel P, Tesfaye M, Yilma D, et al. (2014) Effects 
of nutritional supplementation for HIV patients starting antiretroviral 
treatment: randomised controlled trial in Ethiopia. BMJ 348: 3187.

37. Olsen MF, Tesfaye M, Kaestel P, Friis H, Holm L, et al. (2013) Use, perceptions, 
and acceptability of a ready-to-use supplementary food among adult HIV 
patients initiating antiretroviral treatment: a qualitative study in Ethiopia. 
Patient Prefer Adher7: 481-488.

38. Tesfaye M, Kaestel P, Olsen MF, Girma T, Yilma D,  et al. (2016) The effect 
of nutritional supplementation on quality of life in people living with HIV: a 
randomised controlled trial. Trop Med Int Health21: 735-742.

39. Yilma D, Kaestel P, Olsen MF, Abdissa A, Tesfaye M, et al. (2016) Change 
in serum 25-hydroxyvitamin D with antiretroviral treatment initiation and 
nutritional intervention in HIV-positive adults. Br J Nutr 8: 1-8.

40. Mohamed AA (2017) Food security situation in Ethiopia: A review study. Int 
J Hlth Econ Policy Anal 2: 86-96.

41. Black RE, Allen LH, Bhutta ZA, Caulfield LE, de Onis M, et al. (2008) Maternal 
and child undernutrition: global and regional exposures and health 
consequences. Lancet 371: 243-260. 

Citation: Ersino G, Whiting SJ, Henry CJ (2018) Ready-to-Use Therapeutic and Supplementary Foods in Ethiopia from 2006-2018: Scoping Review. Int J Clin 
Nutr Diet 4: 138. doi: https://doi.org/10.15344/2456-8171/2018/138

       Page 6 of  7

http://www.nutriset.fr/
https://www.who.int/nutrition/publications/severemalnutrition/9241545119/en/
https://www.who.int/nutrition/publications/severemalnutrition/9241545119/en/
https://documents.wfp.org/stellent/groups/public/documents/manual_guide_proced/wfp281200.pdf
https://documents.wfp.org/stellent/groups/public/documents/manual_guide_proced/wfp281200.pdf
http://www.validnutrition.org/our-products/Accessed
http://www.who.int/nutgrowthdb/about/introduction/en/index5.html
http://www.who.int/nutgrowthdb/about/introduction/en/index5.html
http://apps.who.int/iris/bitstream/handle/10665/44129/9789241598163_eng.pdf%3Fsequence%3D1
http://apps.who.int/iris/bitstream/handle/10665/44129/9789241598163_eng.pdf%3Fsequence%3D1
http://apps.who.int/iris/bitstream/handle/10665/44129/9789241598163_eng.pdf%3Fsequence%3D1
http://apps.who.int/iris/bitstream/handle/10665/44129/9789241598163_eng.pdf%3Fsequence%3D1
http://apps.who.int/iris/bitstream/handle/10665/44129/9789241598163_eng.pdf%3Fsequence%3D1
http://www.ifpri.org/publication/global-nutrition-report-2016-promise-impact-ending-malnutrition-2030
http://www.ifpri.org/publication/global-nutrition-report-2016-promise-impact-ending-malnutrition-2030
http://www.ifpri.org/publication/global-nutrition-report-2016-promise-impact-ending-malnutrition-2030
http://www.who.int/mediacentre/factsheets/malnutrition/en/
http://www.who.int/nutrition/topics/Statement_community_based_man_sev_acute_mal_eng.pdf
http://www.who.int/nutrition/topics/Statement_community_based_man_sev_acute_mal_eng.pdf
http://www.who.int/nutrition/topics/Statement_community_based_man_sev_acute_mal_eng.pdf
http://www.who.int/nutrition/topics/Statement_community_based_man_sev_acute_mal_eng.pdf
https://journals.plos.org/plosone/article%3Fid%3D10.1371/journal.pone.0153530
https://journals.plos.org/plosone/article%3Fid%3D10.1371/journal.pone.0153530
https://journals.plos.org/plosone/article%3Fid%3D10.1371/journal.pone.0153530
https://journals.plos.org/plosone/article%3Fid%3D10.1371/journal.pone.0153530
https://www.sciencedirect.com/science/article/pii/S004016251200100X
https://www.sciencedirect.com/science/article/pii/S004016251200100X
https://www.sciencedirect.com/science/article/pii/S004016251200100X
https://www.ncbi.nlm.nih.gov/pubmed/17076214
https://www.ncbi.nlm.nih.gov/pubmed/17076214
https://www.ncbi.nlm.nih.gov/pubmed/17076214
https://www.ncbi.nlm.nih.gov/pubmed/23692774
https://www.ncbi.nlm.nih.gov/pubmed/23692774
https://www.ncbi.nlm.nih.gov/pubmed/23692774
https://journals.plos.org/plosmedicine/article%3Fid%3D10.1371/journal.pmed.1000097
https://journals.plos.org/plosmedicine/article%3Fid%3D10.1371/journal.pmed.1000097
https://journals.plos.org/plosmedicine/article%3Fid%3D10.1371/journal.pmed.1000097
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4101708/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4101708/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4101708/
https://www.ncbi.nlm.nih.gov/pubmed/23136287
https://www.ncbi.nlm.nih.gov/pubmed/23136287
https://www.ncbi.nlm.nih.gov/pubmed/23136287
https://www.ncbi.nlm.nih.gov/pubmed/23136287
https://www.ncbi.nlm.nih.gov/pubmed/25411290
https://www.ncbi.nlm.nih.gov/pubmed/25411290
https://www.ncbi.nlm.nih.gov/pubmed/25411290
https://www.ncbi.nlm.nih.gov/pubmed/25411290
https://www.ncbi.nlm.nih.gov/pubmed/26776270
https://www.ncbi.nlm.nih.gov/pubmed/26776270
https://www.ncbi.nlm.nih.gov/pubmed/26776270
https://www.researchgate.net/publication/283445143_Sensory_Evaluation_Acceptability_for_a_Food_Supplementary_Chickpea-Based_Ready-to-Use_among_Moderately_Malnourished_Children_Aged_6-59_Months
https://www.researchgate.net/publication/283445143_Sensory_Evaluation_Acceptability_for_a_Food_Supplementary_Chickpea-Based_Ready-to-Use_among_Moderately_Malnourished_Children_Aged_6-59_Months
https://www.researchgate.net/publication/283445143_Sensory_Evaluation_Acceptability_for_a_Food_Supplementary_Chickpea-Based_Ready-to-Use_among_Moderately_Malnourished_Children_Aged_6-59_Months
https://www.researchgate.net/publication/283445143_Sensory_Evaluation_Acceptability_for_a_Food_Supplementary_Chickpea-Based_Ready-to-Use_among_Moderately_Malnourished_Children_Aged_6-59_Months
https://www.ncbi.nlm.nih.gov/pubmed/27128936
https://www.ncbi.nlm.nih.gov/pubmed/27128936
https://www.ncbi.nlm.nih.gov/pubmed/27128936
https://www.ncbi.nlm.nih.gov/pubmed/27128936
https://www.ncbi.nlm.nih.gov/pubmed/27128936
https://www.ncbi.nlm.nih.gov/pubmed/27128936
https://www.ncbi.nlm.nih.gov/pubmed/18402310
https://www.ncbi.nlm.nih.gov/pubmed/18402310
https://www.ncbi.nlm.nih.gov/pubmed/18402310
https://www.ncbi.nlm.nih.gov/pubmed/26017477
https://www.ncbi.nlm.nih.gov/pubmed/26017477
https://www.ncbi.nlm.nih.gov/pubmed/26017477
https://www.ncbi.nlm.nih.gov/pubmed/25749873
https://www.ncbi.nlm.nih.gov/pubmed/25749873
https://www.ncbi.nlm.nih.gov/pubmed/25749873
https://www.ncbi.nlm.nih.gov/pubmed/25749873
https://www.ncbi.nlm.nih.gov/pubmed/27656469
https://www.ncbi.nlm.nih.gov/pubmed/27656469
https://www.ncbi.nlm.nih.gov/pubmed/27656469
https://www.ncbi.nlm.nih.gov/pubmed/27656469
https://www.ncbi.nlm.nih.gov/pubmed/16786976
https://www.ncbi.nlm.nih.gov/pubmed/16786976
https://www.ncbi.nlm.nih.gov/pubmed/16786976
https://www.ncbi.nlm.nih.gov/pubmed/28279227
https://www.ncbi.nlm.nih.gov/pubmed/28279227
https://www.ncbi.nlm.nih.gov/pubmed/28279227
https://www.ncbi.nlm.nih.gov/pubmed/28279227
https://www.ncbi.nlm.nih.gov/pubmed/27396484
https://www.ncbi.nlm.nih.gov/pubmed/27396484
https://www.ncbi.nlm.nih.gov/pubmed/27396484
https://www.ncbi.nlm.nih.gov/pubmed/27396484
https://www.ncbi.nlm.nih.gov/pubmed/23755286
https://www.ncbi.nlm.nih.gov/pubmed/23755286
https://www.ncbi.nlm.nih.gov/pubmed/23755286
https://www.ncbi.nlm.nih.gov/pubmed/23755286
https://www.ncbi.nlm.nih.gov/pubmed/22952175
https://www.ncbi.nlm.nih.gov/pubmed/22952175
https://www.ncbi.nlm.nih.gov/pubmed/22952175
https://www.ncbi.nlm.nih.gov/pubmed/22952175
https://www.ncbi.nlm.nih.gov/pubmed/22952175
https://www.tandfonline.com/doi/abs/10.1080/19320248.2014.962772
https://www.tandfonline.com/doi/abs/10.1080/19320248.2014.962772
https://www.tandfonline.com/doi/abs/10.1080/19320248.2014.962772
https://www.tandfonline.com/doi/abs/10.1080/19320248.2014.962772
https://www.ncbi.nlm.nih.gov/pubmed/23241477
https://www.ncbi.nlm.nih.gov/pubmed/23241477
https://www.ncbi.nlm.nih.gov/pubmed/23241477
https://www.usaid.gov/what-we-do/agriculture-and-food-security/food-assistance/resources/implementation-tools/corn-soy
https://www.usaid.gov/what-we-do/agriculture-and-food-security/food-assistance/resources/implementation-tools/corn-soy
https://www.ncbi.nlm.nih.gov/pubmed/25974723
https://www.ncbi.nlm.nih.gov/pubmed/25974723
https://www.ncbi.nlm.nih.gov/pubmed/25974723
https://www.bmj.com/content/348/bmj.g3187
https://www.bmj.com/content/348/bmj.g3187
https://www.bmj.com/content/348/bmj.g3187
https://www.ncbi.nlm.nih.gov/pubmed/23766634
https://www.ncbi.nlm.nih.gov/pubmed/23766634
https://www.ncbi.nlm.nih.gov/pubmed/23766634
https://www.ncbi.nlm.nih.gov/pubmed/23766634
https://www.ncbi.nlm.nih.gov/pubmed/27115126
https://www.ncbi.nlm.nih.gov/pubmed/27115126
https://www.ncbi.nlm.nih.gov/pubmed/27115126
https://www.ncbi.nlm.nih.gov/pubmed/27821214
https://www.ncbi.nlm.nih.gov/pubmed/27821214
https://www.ncbi.nlm.nih.gov/pubmed/27821214
http://article.sciencepublishinggroup.com/pdf/10.11648.j.hep.20170203.11.pdf
http://article.sciencepublishinggroup.com/pdf/10.11648.j.hep.20170203.11.pdf
https://www.ncbi.nlm.nih.gov/pubmed/18207566
https://www.ncbi.nlm.nih.gov/pubmed/18207566
https://www.ncbi.nlm.nih.gov/pubmed/18207566


Int J Clin Nutr Diet                                                                                                                                                                                                IJCND, an open access journal                                                                                                                                          
ISSN: 2456-8171                                                                                                                                                                                                     Volume 4. 2018. 138   

42. Ackatia-Armah RS, McDonald CM, Doumbia S, Erhardt JG, Hamer DH, 
et al. (2015) Malian children with moderate acute malnutrition who are 
treated with lipid-based dietary supplements have greater weight gains 
and recovery rates than those treated with locally produced cereal-legume 
products: a community-based, cluster-randomized trial. Am J Clin Nutr 101: 
632-645.

43. Bisimwa G, Owino VO, Bahwere P, Dramaix M, Donnen P,  et al. (2012)
Randomized controlled trial of the effectiveness of a soybean-maize-
sorghum-based ready-to-use complementary food paste on infant growth 
in South Kivu, Democratic Republic of Congo. Am J Clin Nutr 95: 1157-1164.

44. Rodas-Moya S, Kodish S, Manary M, Grede N, de Pee S, et al. (2016) 
Preferences for food and nutritional supplements among adult people 
living with HIV in Malawi. Public Health Nutr 19: 693-702.

45. Dibari F, Bahwere P, Le Gall I, Guerrero S, Mwaniki D, et al. (2012) A qualitative 
investigation of adherence to nutritional therapy in malnourished adult 
AIDS patients in Kenya. Pub Hlth Nutr 15: 316-323.

46. Beckett AG, Humphries D, Jerome JG, Teng JE, Ulysse P, et al. (2016) 
Acceptability and use of ready-to-use supplementary food compared to 
corn-soy blend as a targeted ration in an HIV program in rural Haiti: a 
qualitative study. AIDS Res Ther 13: 11

47. Ashorn U, Alho L, Arimond M, Dewey KG, Maleta K, et al. (2015) Malawian 
mothers consider lipid-based nutrient supplements acceptable for children 
throughout a 1-year intervention, but deviation from user recommendations 
is common. J Nutr 145: 1588-1595.

48. Cohuet S, Marquer C, Shepherd S, Captier V, Langendorf C, et al. (2012) 
Intra-household use and acceptability of Ready-to-Use-Supplementary-
Foods distributed in Niger between July and December 2010. Appetite 59: 
698-705.

49. Briend A, Akomo P, Bahwere P, de Pee S, Dibari F, et al. (2006) Developing 
food supplements for moderately malnourished children: Lessons learned 
from ready-to-use therapeutic foods. Food Nutr Bull 36: 53-58.

50. Dibari F (2015) Design and pre-testing of lipid-based, ready-to-use foods 
for the prevention and treatment of malnutrition in low-resource settings 
(Doctoral thesis): University of College London.

51. Matsungo TM, Kruger HS, Smuts CM, Faber M (2017) Lipid-based nutrient 
supplements and linear growth in children under 2 years: a review. Proc 
Nutr Soc 76: 1-9.

52. Huybregts L, Houngbe F, Salpeteur C, Brown R, Roberfroid D, et al. (2012) 
The effect of adding ready-to-use supplementary food to a general food 
distribution on child nutritional status and morbidity: a cluster-randomized 
controlled trial. PLoS Med 9: e1001313.

53. The Sphere Project (2011) Minimum standards in food security and 
nutrition. In: Greaney P, Pfiffner S, Wilson D, editors. The Sphere Handbook. 
Hampshire, Hobbs the Printers; United Kingdom.

Citation: Ersino G, Whiting SJ, Henry CJ (2018) Ready-to-Use Therapeutic and Supplementary Foods in Ethiopia from 2006-2018: Scoping Review. Int J Clin 
Nutr Diet 4: 138. doi: https://doi.org/10.15344/2456-8171/2018/138

       Page 7 of  7

https://www.ncbi.nlm.nih.gov/pubmed/25733649
https://www.ncbi.nlm.nih.gov/pubmed/25733649
https://www.ncbi.nlm.nih.gov/pubmed/25733649
https://www.ncbi.nlm.nih.gov/pubmed/25733649
https://www.ncbi.nlm.nih.gov/pubmed/25733649
https://www.ncbi.nlm.nih.gov/pubmed/25733649
https://www.ncbi.nlm.nih.gov/pubmed/22492382
https://www.ncbi.nlm.nih.gov/pubmed/22492382
https://www.ncbi.nlm.nih.gov/pubmed/22492382
https://www.ncbi.nlm.nih.gov/pubmed/22492382
https://www.ncbi.nlm.nih.gov/pubmed/26054934
https://www.ncbi.nlm.nih.gov/pubmed/26054934
https://www.ncbi.nlm.nih.gov/pubmed/26054934
https://www.ncbi.nlm.nih.gov/pubmed/21294939
https://www.ncbi.nlm.nih.gov/pubmed/21294939
https://www.ncbi.nlm.nih.gov/pubmed/21294939
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4757996/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4757996/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4757996/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4757996/
https://www.ncbi.nlm.nih.gov/pubmed/25995276
https://www.ncbi.nlm.nih.gov/pubmed/25995276
https://www.ncbi.nlm.nih.gov/pubmed/25995276
https://www.ncbi.nlm.nih.gov/pubmed/25995276
https://www.ncbi.nlm.nih.gov/pubmed/22867910
https://www.ncbi.nlm.nih.gov/pubmed/22867910
https://www.ncbi.nlm.nih.gov/pubmed/22867910
https://www.ncbi.nlm.nih.gov/pubmed/22867910
https://www.ncbi.nlm.nih.gov/pubmed/25902615
https://www.ncbi.nlm.nih.gov/pubmed/25902615
https://www.ncbi.nlm.nih.gov/pubmed/25902615
http://discovery.ucl.ac.uk/1447208/1/Filippo%20Dibari-Thesis-Final-140809-without%20Ch%20on%20MN.pdf
http://discovery.ucl.ac.uk/1447208/1/Filippo%20Dibari-Thesis-Final-140809-without%20Ch%20on%20MN.pdf
http://discovery.ucl.ac.uk/1447208/1/Filippo%20Dibari-Thesis-Final-140809-without%20Ch%20on%20MN.pdf
https://www.ncbi.nlm.nih.gov/pubmed/28285607
https://www.ncbi.nlm.nih.gov/pubmed/28285607
https://www.ncbi.nlm.nih.gov/pubmed/28285607
https://www.ncbi.nlm.nih.gov/pubmed/23028263
https://www.ncbi.nlm.nih.gov/pubmed/23028263
https://www.ncbi.nlm.nih.gov/pubmed/23028263
https://www.ncbi.nlm.nih.gov/pubmed/23028263

