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ABSTRACT

Background: Ethiopia has long history of food insecurity andtritional problems affecting

large proportion of the population caused by susbes droughts. Even during the relatively
good non-drought seasons, levels of malnutritionchildren and women in Ethiopia were
extremely high. Outpatient therapeutic feeding paog which is one of the nutritional
intervention programs, is used to treat severe acptotein energy malnutrition without
complication. In Tigray Region the recovery rat2%) and defaulter rate (8.8%) of outpatient

therapeutic feeding program were below the Sphiemedsirds.

Objective: To asses treatment outcomes of outpatient thermppragram and its determinants

among malnourished children in Enderta woret@imray, Ethiopia, 2012.

Methods: A prospective institution based cohort study wapleyed. The respondents were
332 children of 6-59 months age who were routirgelgnitted to OTP providing health facilities
and their mothers/caregivers in Enderta woreda,rdygRegion from January-April, 2012. After
determining the average number of admissions fohed the 11 health facilities; the sample size
was proportionally allocated according to theirsiand selected consecutively.

Results: Concerning the outcomes of treatment, 255 pati€rns3%) have recovered, with a

median time to recovery of 49(28-56) days and nnates of weight gain were 8.3 (13.7) g/ kg/

day. Fifty eight patients (17.5%) defaulted andrtineedian stay in the programme was 28 (14—
49) days. This study showed that, the Mean weayhtdight and mid upper arm circumference
while defaulting were 73.3(36.5) and 11.3(#0.7) pestively. The Kaplan Meier survival curve

showed difference in time to recovery in varialdesh as: sex of the child, age of the child,
weight/height of the child at admission, materngé at first marriage, distance of health facility,

means of water storage at home way of food premardor < 5 children . All these variables had

statistically significant association with treatmeyutcome of malnutrition on multiple variable

proportional hazard Cox model except age of théddmd way of food preparation.

Conclusions and recommendationsTreatment outcomes in terms of recovery rate, destih

and non response rate were within the sphere staisdbut the defaulter rate, mean length of
stay and weight gains were below the sphere stalsdeéBex of the child, , weight/height of the
child at admission, maternal age at first marriagkstance of health institution and means of
water storage at home were the independent pradiabtreatment outcomes. To reduce child



mortality and morbidity from mal nutrition; it isefbter to direct efforts to address the high
defaulter rate, longer length of stay and low weigdin.

Key words: Treatment outcomes, Outpatient therapeutic program, Under five children

ACKNOWLEDGEMENTS

My heartfelt thank goes to my advisors Dr. Kifle MEmichael and Birtukuan Tsehayneh for
their unreserved encouragement, provision of relg\eanely comments and guidance.

| would like to forward my heartfelt gratefulnegsdupervisors, data collectors and respondents,
without them this work could not be real.

| am grateful to Jimma Universitgollege of Public Health and Medical Science, Depant of

Epidemiologyfor giving me this chance.

My appreciation also extends to Regional healtheBurof Tigray, Enderta woreda health office

and the health centers for providing me the necggstrmation.

It gives me a great honor to thank my parentsnéi$eand classmates that gave me continuous

support and inspiration to finish my thesis.



CONTENTS

=1 I ¥ AN O PP PPPPPPR iii
ACKNOWLEDGEMENTS ... ..otiiiiiiiiiiiie e ettt te e ettt e e e s sstee e e e anate e e e e srmeeeasssseeeeeennneeens iv
LISt Of 1Al .. s viii
LISt OF FIQUIES .o e e e e e e e e e e e e e e e e e e iX
ACRONYMS/ABRIVATIONS ...ttt ettt ettt e e rnme e e e e e e e e snnneeas X
CHAPTER ONE: INTRODUCTION .....ciiiiiittiiiies e atieeeeeesiteeeeessisaeessssnsseeessssnneessnssseessans 1
1.1, BACKGrOUNG ... mmmmmm e st s bt sebebnnnnnnes 1
1.2. Statement Of the ProbIEem ............eieii i e 2
CHAPTER TWO: LITERATURE REVIEW ......coiiiiiiieriii ettt 5
2.1. Burden of child MalnUIITION...........c..iutmmmee e e e 5
2.2. Treatment Outcomes Of OTP ... es 6
2.3. Determinants of treatmMent OULCOMES..........comummmserrrmrrmnmnmnnnnnnnnnnenennnennnnnennnnneneeeseeees 7
2.4, Significance Of the StUAY ..........uuieiiiitceecee e e e e e e eee e 10
2.5. RESEAICH QUESTION ... ..uuiiiiiiiiiiiiiiiiitieeeeee ettt rereee et e e e e eaeeeeeeeeees 11
CHAPTER THREE: OBJIECTIVE ... .ottt ettt see e ste et eeesnmna e e snnnneee e 12
3. 1. General ODJECHVE ... ..ottt e e e e e e e e e e e e e 12
3.2, SPECITIC ODJECHVES. ... ettt ettt te e et e e e e e ee e e e e eaeeeeeaeeeeeas 12
CHAPTER FOUR: METHODS AND MATERIALS ..ottt 13
4.1, Study area and PEIIOU ........uuuriiiiiiirrrrrer e e r e aa e e e e e e e aaaeas 13
A (10 1Yo [T (o | PP 13



G T o o 10 = (o o P 13

700G Tt I Yo TH [ (ot = o To ] o TU] = 11 o o [ PP 13
4.3.2.  StUAY POPUIALION ..oeeeiiiiiiiiiiiiiieiieeee s ettt mmnnmssesessenenes 13
4.5. Sample size and Sampling technique /Sampling proegd...............ccccvvvvvvvvviieienennnne. 13
4.5.1. SAMPIE SIZE coeeeiiiiiiiiiiiiiiiieiet ettt eeeeeere bbbt atbrntarnrnrnes 13
4.5.2. Sampling TECANIQUE ......coooiiiiiei bbb ren e eeees 14

4.6. Data collection and MEASUIEMENT ............ccummmrerrreeeeeeeesaiiiiieneeeeeees e annreeeeseas e 16
4.6.1. VariabIles ... 16
4.6.2. Data collection instrument (t0O0I) .........oo oo 16
4.6.3. Data COlECHION ....uue e 17

4.7. Operational defiNitiONS .....cccooiii i 18

4.8. Data analysiS PrOCEAUIES ........cooiiiii ittt ettt e e et e e e e eeaaaaaaaaaaaeaens 20

4.9. Data quality ManagemeNnt..... ..o e 20

4.10. Ethical consideration ............oooo oo 20

4.11.  DiSSEMINALION PlAN ....eviiiiiiiiiiiiiiiiit e aa e ra e 21

CHAPTER FIVE: RESULTS ...ttt s e e e 22

5.1. Socio-Demographic /Economic Characteristics ofRBgicipants ...............ccceeeeeeee. 22

5.2, ENVIronmMental fACtOrS ..........uuiiiiiiiiiiceeeee et e e 25

5.3. Maternal and child related factors ..........ccceeeveeiiiiiiiini e 27
5.3.1.  Maternal fACOrS .......cc.uuiiiiiiiiie e ettt e e e e e e e en e 27
5.3.2. Child related fAaCIOrS ........coiiiiiiiiiti et e e e 28

5.4. Treatment outcome Of OTP ... e, 29

5.5. Comparison of time to recovery among the diffegnoups of children....................... 30

5.6. Factors associated with survival time of childr&n@TP................cccooiviiiiiiiniin 34

CHAPTER SIX: DISCUSSIONS .....cooitiiiies it ieemme e sieee e sttee e e e s sisaee e e s ansbaeaessnneesannneeeeeeannnes 36

Vi



CHAPTER SEVEN: CONCLUSIONS AND RECOMMONDATIONS

7.1, CONCIUSIONS ....uiitiiieiee ettt cee e e ettt e et sttt e e e e e e e e s bbb e e e e e nbbb e s e e eeeeeeeananes 40
7.2. RECOMMENUALIONS ....oeiiiiiiiiiiiiiiii et e eeeeeee e e e e e e e et e e e e e e s e s bbb e e e s e e bbb e e e eeeeens 41
8. REFERENCES ...ttt ettt ettt e et erne et e e e e snnaeeeas 42
ANNEXES ... ..ottt eme ettt e ettt e e e e et e e ookt e e e et bt e e e e e bbb e e e e et e e e e e nbeeeas 45
ANNEX | QUESHIONNAIIE ....uuuiii et eeeeee e e e e e e e et e e e e e e e e et e e e eeaaaeeessessssaa e aeeeeeesnsnananns 45
Annex Il outpatient reCOrd CArd ...........oiceeeeeuuiuiiii e s bbb abeneannennnnnes 59
Annex Il Target weight for discharge when no Hawsilable...................ccin . 61

63

vii



List of tables

Table 1: Sample size determination using diffeparameters.............cccccceiiiiiivv . 14
Table 2: classification Of @EM@ ........ .. ceeeaa i e e e eeeeeeseeeeeeees 19
Table 3: Socio-demographic characteristics of dagig@pants of outpatient therapeutic feeding
program in Enderta woreda, Tigray regional Stad@42EC ... 23
Table 4: Socio-economic characteristics of theigpents of outpatient therapeutic feeding
program in Enderta woreda, Tigray regional Stad@42EC ............ccooeeeieiiiiiiiiieee e 25
Table 5: Environmental characteristics of the paréints of outpatient therapeutic feeding
program in Enderta woreda, Tigray regional stad@42EC ... 26
Table 6: Maternal characteristics of the partictpanf outpatient therapeutic feeding program in
Enderta woreda, Tigray regional state, 2004 E.C...........uuuuuumummmmmmmminiiniinnnnnnseeseseneneenne 27
Table 7: Child characteristics of the participasfteutpatient therapeutic feeding program in
Enderta woreda, Tigray Regional State, 2004 EC...........ocoooiiiiiiiiieee 29
Table 8: Log Rank test of significance for the jiceats of survival/treatment outcomes of OTP
in Enderta woreda, Tigray regional state, 2004 &GAE) ..........covvvrriiiiiiiiiiiieiieeeee s e 34
Table 9: Proportional hazards Cox model multiplealde analysis of determinants of

survival/treatment outcomes of OTP in Enderta wayddgray regional state, 2004 EC............. 35

viii



List of Figures

Figure 1: Conceptual | framework of the determisasfttreatment outcomes of OTP (adapted by
reviewing different lItratUreS) ... 9
Figure 2: Schematic presentation of sampling proeedf treatment outcomes of OTP and its
determinants Enderta woreda, Tigray regional S84 EC. ...........coovviiiiiiiiiiiiiiiiiiiceceeeeeeee. 15
Figure 3: Distribution of livestock in the houseti®lof the study subjects in enderta woreda,
tigray regional state, 2004 EC..........o e 25
Figure 4: Distribution of sources of drinking watdrparticipants of Enderta woreda, Tigray
regional state, 2004EC .........ouiiiiiiiiiiceememeeeneenaeeaa e st ra b bt br bbb b nbnnrannnnnnnnnnes 26
Figure 5: Distribution of number of mothers andresponding number of < 15 years children in
Enderta worada, Tigray regional state, 2004EC............uuuuruumimmimmmmiiiieaanseeeeeenennnn. 28
Figure 6: Treatment outcomes of OTP among malnbed<hildren in Enderta woreda, Tigray
regional state, 2004EC .........cuuiiiiiiiiiceememeeeneeeueeata e st rabb e b e bbb e b nbnnrnnnnrnnnnnnes 30
Figure 7: Kaplan-Meier survival curve among paptnts by water storage means at household
level in Enderta woreda, Tigray regional state,LBE. ..............uumiminiiiiiiin s e eeneennes 30
Figure 8: Kaplan-Meier survival curves among pgraats by distance of health institution in
Enderta woreda, Tigray regional state, 2004EC............uuuuuuumimmimmmmiiniieannseeeeeenenne. 31
Figure 9: Kaplan-Meier survival curve among childt®y their mother’s age at first marriage in
Enderta woreda, Tigray regional state, 2004 EC............uuuuuumummmmmmmiiimnmeesseeseenenene 32
Figure 10: Kaplan-Meier survival curve of children OTP by their sex in Enderta woreda,
Tigray regional state, 2004 EC .............oumeeeeueunnnnentneuinennneannnneaeeaeeaeannnn——eseessesesssesssssssmssnes 32
Figure 11: Figure 10 Kaplan-Meier survival curvechfidren on OTP by age in Enderta woreda,
Tigray regional state, 2004 EC .............oumeeeeueunnnneneenuenennneaneneeaeeeeeaeaan—n—sesesssesssssesssssssmssnes 33
Figure 12: Kaplan-Meier survival curve of children OTP by WFH at admission in Enderta

woreda, Tigray regional state, 2004 EC...........oooiiiiiiiiiiii e 33



ACRONYMS/ABRIVATIONS

AIDS Acquired Immunodeficiency Syndrome

CMAM Community-based Management of Acute Malnidrit
CSO Central Statistic Office

CTC Community-based Therapeutic Care

DHS Demographic Health Survey

DPPC Disaster prevention and preparedness caiomis
GAM Global Acute Malnutrition

GDP Gross Domestic Product

HIV Human Immunodeficiency virus

IQR Intra Quartile Range

LOS Length of stay

MDG Millennium Development Goal

MOH Ministry of Health

MUAC Middle Upper Arm Circumference

NCHS National Centre for Health Statistics

OoTP Outpatient Therapeutic Feeding Program

PEM Protein Energy Malnutrition

RUTF Ready to Use Therapeutic Food

SAM Severe Acute Malnutrition

SD Standard deviations

SFP Supplementary Feeding Program

SNNPR Southern Nations and Nationalities Peotegjion
TB Tuberculosis

TFC Therapeutic Feeding Center

WFH Weight for Height Measurement



WFP

World Food Program

Xi



CHAPTER ONE: INTRODUCTION
1.1. Background

Although the world produces enough food to feedawee, in 2011 almost 1 billion children, men

and women go to bed hungry every night. Millionshefse, particularly young children, suffer the

dire effects of under-nutritiopl].

As a policy report prepared for the United Kingdgovernment states; “Half of the world’s

undernourished people, three-quarters of Africaalnourished children, and the majority of

people living in absolute poverty can be found wals farms”[ 2].

Every year some 9 million children across the walilel before they reach their fifth birthday, and

about one-third of these untimely deaths are atieith to under-nutritiof3]. For every child who

dies as a result of under-nutrition, there are maiijjons more who suffer permanent damage to

their health; this impairs the rest of their liv@®day, some 178 million children under the age of

five suffer from stunted growth as a result of undetrition [4].

In spite of important advances in prevention arghttnent, malnutrition continues to be a

worldwide problem. Internationally, some 55 millichildren under the age of five are estimated

to be wasted, of whom 19 million (35%) are sevevehgted or severely malnourishigs].

Millennium development goal number 1 (MDG 1) deglimith poverty and hunger will certainly
not be met considering the recent food price cudigch has increased the number of hungry and
food insecure people in the developing world. MD&eéks to reduce under-five mortality by two
thirds. The existing evidence from controlled daadi studies indicate that there are demonstrated
effective interventions, which if implemented toakc would reduce by 30-50 % the burden of
death and disability within a 3-5 year period fangnhcountries. As an example if exclusive breast
feeding from birth to six months was achieved fbchildren (promoted, protected and supported)

the expected impact would include a reduction ofesmoderate malnutrition by 30-50 %



leading to a reduction of 11 % in mortality of undige children. The impact on economic
development has been quantified recently as 7-8 @Grass domestic product (GDP) in severely
affected countries and down to 3-4 % in less a#f@atountries. Progress in Latin America and

Asia has been made, however the situation in shbr8a Africa has gotten worgé].

Ethiopia has long history of food insecurity andritional problems affecting large proportion of
the population caused by successive droughts. Ewgimg the relatively good non-drought

seasons, levels of malnutrition in children and warm Ethiopia were extremely high putting the

survival of these groups of the population at areperil[7].

The most important forms of malnutrition in Ethiapare protein energy malnutrition (PEM),

vitamin A deficiency, lodine deficiency disordeesnd Iron deficiency anemigs]. The National

Demographic Health Survey (DHS) conducted by CéiStatistic Agency (CSA) in Ethiopia in

2011(Preliminary Report) showed that the prevalesfceasting, under weight and stunting was
10%, 29% and 44%, respectively which is very highis report also showed that a higher
percentage of males are underweight compared eitfales (31% and 27 %, respectively); thirty
percent of rural children are underweight compaséth 16 percent of urban children; and the

percentage of children who are underweight is eighés higher for those born to uneducated

mothers as for those whose mothers have more gwamdary education (32 % versus 4[®).

In Tigray the prevalence of wasting, under weigid atunting was very high; 10.3%, 35.1% and

51.4 %, respectivel7]. The level of chronic child malnutrition was woistthe eastern (15.6%)

and the central (11.2%) zones as compared to ttike western (7.5%) and southern (8.4%) zones.
Older children were more likely to be malnourisheghild age, maternal anthropometric

characteristics, inadequate complementary foodsaaea of residence were the main contributing

factors to child malnutritiof9].
1.2. Statement of the problem

In response to the high malnutrition rate UNICEE&nkehed Enhanced Outreach Strategy (EOS)
Program all over Ethiopia in collaboration with etlpartners (WFP, MOH & DPPC) and has been



operationalized in Tigray since 2005. The strateyplved the screening of under-five children,
pregnant and lactating mothers in food insecurasate identify acutely malnourished cases. This

program is intended to bridge the Health Extensiaokage.

The national strategy for the treatment of severgeamalnutrition is based on therapeutic feeding
units (TFUs) carried out at the local hospitals &edlth centers, using national protocols to treat
severe acute malnutrition. Based on that, there 8gTFU, In patient) and 132 (OTP, Out
Patient) sites for case management of severte atalnutrition in Tigray which are supported
by UNICEF. They have a capacity of managing ab@j2d0 malnourished children per month.
On the other hand, Out Patient Therapeutic Prod@iiP) roll out to health posts is promising.

Currently 150 Health Posts are treating Severe @&Malnutrition (SAM) without complication in

23 districts[10].

In Tigray region, the recovery (cure) rate of OT72% which is below the sphere standard (the
2" Jowest in the country next to Oromia i.e 66%). Tredaulter rate was also lower (8.8%) next to
Oromia (9%). In this region a few randomly seleatadds of the defaulters were analyzed, and the
average mid upper arm circumference (MUAC) wheradkihg was 10.2 cm. This indicates that
children defaulted when they were still at a higik of mortality. Length of stay (50.7 days) and
average weight gain (4.6g/kg/day) are the lowestescwhen compared with the standard set by
the National Guidelines. The practice of documen®AM cases as unknown does not distinguish
which cases were deaths, defaulter or other. Tndency gives false confidence to the health
workers that they are reaching the Sphere standasdany defaulter recorded as unknown has not

been counted as a defaulter. The relapse (4%) tfutngion after OTP is the highest in the
country followed by SNNPR region, i.e. 2%1].

According to the 2004 E.C first quarter OTP act@atreport of Tigray region, in Enderta worada
there were 516 children on OTP at the beginninthefmonth of the quarter. There was also 299
children discharged from the program at the enthisf month; out of which only 205(68.56%)
were cured. This shows under-performance of OTRwhis compared with the sphere standard
which is required to be > 75%. The rest, 48(16.05856§15.05) and 1 are defaulters, non-response

and deaths respectively. These results of defaaifie non-response also show poor performance

of OTP when compared with the sphere standgtés.



Important causes associated with failure of treatnwere considered to be limited practical
competency of health professionals and restrictionghe supply and materials needed for
effective treatment. An important limiting factdrat has not yet been adequately resolved/studied

are individual factors like infections such as malaTB and HIV/AIDS, maternal factors and

distance of residence from OTP s[t@,11]. From reports reviewed and discussions made, the

main reported causes of absent or default hasewt bstablished. Distance was analyzed and, it
seems not to be a contributing factor even thotgkd who defaulted seem to have to travel twice
the distance compared to those discharged as clinedcalculated defaulter distance is less than
three hours which is considered the maximum digtahe mother should travel. So distance has

no contribution to defaulting. There is need forrencvestigation to be done as to establish the

reasons for defaultingl1].

Therefore, the aim of this study is to describe tleatment outcomes of out-patient therapeutic
feeding program and to identify their determinaftse treatment outcomes like cure rate, death
rate and non-response will accurately be descriyenhvesting the health status of children who
lost from follow-up (un-known status). This will @d the under estimation of death rates or
defaulters by solving misclassifications. Concegnthe determinants, they will exhaustively be

assessed prospectively.



CHAPTER TWO: LITERATURE REVIEW

2.1. Burden of child malnutrition

FAO 2010 report showed that 925 million people wmdernourished. This constitutes 13.6 % of
the estimated world population of 6.8 billion. Alst@ll of the undernourished people are living in
developing countries i.e developed world 19 milliokear east & north Africa 37 million(26%),
Latin America & Caribbean 53 million(4%), Sub-SadrarAfrica 239 million(26%), Asia & the
pacific 578 million(70%)[13].

According to the most recent estimate that Hungatesl could find, malnutrition, as measured by
stunting, affects 32.5 % (one in three) of childierdeveloping countries [14]. Geographically,
more than 70 % of malnourished children live in&<6 % in Africa and 4 % in Latin America
and the Caribbean. Under-nutrition among pregnamhen in developing countries leads to 1 out
of 6 infants born with low birth weight. This isthonly a risk factor for neonatal deaths, but also
causes learning disabilities, mental retardatiagrhealth, blindness and premature dedtte
adverse effects of under-nutrition span through Itfe#gime of the children who survive into
adolescence and adulthood. Stunted women are likelyave obstetric complications such as
obstructed labor [15].

In Ethiopia, following successive seasons of betmgrage rains, since 2009 an estimated 6.2
million people remain food insecure, mainly in thastern half of the country, and require
emergency food assistance [16]. The roll-out of Qddntinues to increase the coverage of
nutrition intervention in the country, allowing camnities to access life saving treatments at
nearby health posts. Since the beginning of Fepr2@t0, UNICEF reports that an additional 318
TFP sites have been established, increasing takertomber of TFP sites in the country to 5,018.
In addition; the coverage of nutrition interventiaith a combination of Therapeutic Feeding and
Targeted Supplementary Feeding Programmes hasagemdrom 58.8 % in December 2009 to
69.6 % in January 2010 in ‘Priority 1’ hotspot wadas in Oromia, Amhara, Tigray, Somali, Afar
and SNNPR [17].



2.2. Treatment Outcomes of OTP

Regarding the characteristics of admitted childrére proportion presented with edema at
admission was 57.1%. In terms of outcomes out 8f @¥Wldren admitted during the intervention
period, successful treatment rate and fatality vegee 82.6% and 8.7% respectively. Withdrawal
rates were 5.8% [18]. A study conducted in Ethiapi2007 showed that more children defaulted
(47%) than recovered (45%). Seven % of admissiaTe neferred to hospital and the case fatality
was only 1%. For recovered children, the mediam oatveight gain was approximately 5-6 g/kg/d

and the median length of stay was approximatel¢43days [19].

According to a prospective cohort study conductedsouthern Bangladesh, by June 2010
community health volunteers had identified and te@aover 700 children with severe acute
malnutrition in one district of Barisal Division southern Bangladesh. Over 92% of these children
recovered and only one child died during treatm@npreliminary analysis of study data shows
that average length of stay for the first 211 reced children was around 32 days and average
weight gain was 7.9g/kg/day. The coverage (i.ember of children suffering from SAM reached
by this program) was also extremely good, whicB9%o (95 CI: 78.0% - 95.9%) [20].

A retrospective cohort study conducted in Ethiapi2000/01 showed, the mean scores of weight
for height (WFH) at admission for all survivors nee-3-03 (0-77) and —3-65 (0-63) for patients
who died. Concerning the outcomes of treatment, ddidents (85%) recovered, with a median
time to recovery of 42 (28-56) days. Seven patietfis) died; median time to death was 14 (7—
26) days. Eight patients (5%) defaulted; their raaditay in the programme was 14 (7-28) days.
Overall Median time to clinical resolution of oedgmvas 28-0 (21-0-35-0) Days. Overall, median
rate of weight gain was 3-2 (1-9-5-6) g/kg/daydhents who recovered, median rates of weight
gain were 4-8 (3-0-8-1) g/ kg/ day in marasmic,(2-0- 4-3) g/kg/day in marasmic kwashiorkor,
and 2-7 (0O- 4-8) g/kg/day in kwashiorkor patieAtshe end of the programme, 11(6.4%) patients
were discharged after a median stay of 70 (42—@8%% in the program. Mean weight-for height
in standardized score §cores) on discharge to the supplementary feediogramme was —1-88
[21].

According to ENN Special Supplement Series, NoN@yember 2004, the recovery rate among
malnourished children in Hadiya, Wolayta, South @y@idamo and Harargie were 85%, 69.6%,
74.6%, 83.8% and 81.5% respectively. In the saodysthe rate defaulting from OTP in Hadiya,
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Wolayta, South Wolo, Sidamo and Harargie were 453%%0, 9.7%, 4.4% & 15.4% respectively.
And the death rate in Hadiya, Wolayta, South W8idamo and Harargie were 4.1%, 1.5%, 7.5%,
1.3% & 1.4 % respectively [22].

Length of stay (LOS) and average weight gain a@ ¢dvthe programme’s lowest scorers when
compared with the standard set by the National @ues. However compared to valid standards
they are well within range. An analysis of discleaogrds at the health facilities revealed a mean
LOS of 50.7 days in both Oromia and Tigray with arerage weight gain of 4.6g/kg/day. The
average LOS expected in OTP is less than 60 dalys am average weight gain of more than
8.0g/kg/day. Any deviation from this would mean,dacrease in the cost efficiency of the
programme, as children would be kept in the prognanfor longer unnecessarily. The overall
national trend of relapses over the review perexhss to have an increasing trend [11].

The timely and appropriate management of sever¢e aoalnutrition (SAM) in hospitals and
community settings using standardized criteria ifigantly improves clinical outcomes and
survival. Studies suggest that home and commurseth management strategies with new ready-
to-use therapeutic foods (RUTF) have considerabd¢erpial for treating SAM at scale.
Appropriate management of SAM could reduce deattestd this condition by 55%, averting 3.6
million disability adjusted life years (DALYS) lo§23].

2.3. Determinants of treatment outcomes

The median age of participants was 36 (IQR 24-4@)ths for girls and 36 (12—48) months for
boys. About 99 (58%) participants were girls, 68%3 had oedema caused by malnutrition (50
[29%] had kwashiorkor malnutrition and 14 [8%] nms=mrac kwashiorkor), and 106 had marasmus.
Overall, mean WFH ratio at admission, Zrscores, was —3:05 (SD 0-77). The Mean scores of
WFH at admission were -3-34 (0-47) for marasmie7#30-41) for marasmic kwashiorkor, and —
2-20 (0-68) for kwashiorkor admissions. The mediare to clinical resolution of oedema was
28-0 (24-5-38-5) days for marasmic kwashiorkor 2nd (21-0-35-0) days for kwashiorkor
patients respectively [20].

In sub-Saharan countries, mortality is three tiniegher in HIV infected children with
malnutrition than in non infected children. Therasasignificant difference in cure rate?(%
336.5, p-value=0.0001) and death raté £X13.9, p-value=0.008) by age [24].



In line with expectations, the overall mortalitygan under the age of 6months was significantly
higher than children aged 6 to 59 months (4.7%\3% respectively, p<0.01). A risk ratio of 1.29
(95% CI: 1.08-1.53, p<0.01) was observed. It isongnt to note that the lack of contextual and
survey data on infants under the age of 6 montrentmié was not possible to compare inpatient

mortality with mortality amongst infants under thge of 6 months in the general population [25].

According a follow up study conducted in Senegalir fvariables were linked (P, 0.05) to change
in weight for age (WFA) in the univariate analyfs each of the 14 variables. Change of WFA
was higher in underweight children (mean (SD): #0@.61), +0.42 (0.61) and-0.16 (0.62) in the,
<-2, (-2;-1) and <1 Z-score WA categories, respectively. In boys@mange of WFA was higher
{+0.6(0.68)} than that of girls {+0.49(0.61)}. Th€hange of WFA in relation to age of the
children is +0.40(0.72), +0.63(0.64), +0.56(0.6Hd +0.63(0.55) in the 6-11, 12-17, 18-23 & 24
months respectively. It was also higher in childv@mose mother was not working outside the
home (+0.55 (0.65), +0.55 (0.66) and+0.40 (0.62}he housewife, unemployed worker and
working outside the home categories of mother’'sipation, respectively) [26].

Important causes associated with failure of treatnwere considered to be limited practical
competency of health professionals and restrictiongdhe supply and materials needed for
effective treatment. An important limiting factdrat has not yet been adequately resolved is the
need to address the treatment of children who ptesgth SM but have underlying severe
infections such as malaria, TB and HIV/AIDS [6]. Matrition is the end result of chronic
nutritional and, frequently, emotional deprivatidoy caregivers who, because of poor
understanding, poverty or family problems, are Umab provide the child with the nutrition and
care he or she requires(27).

From reports reviewed and discussions made the reported causes of absent or default has not
been established. Distance was analyzed and, #sireeghin the Semi-quantitative Evaluation of
Access and Coverage (SQUEAC) report, it seemsoniog ta contributing factor even though those
who defaulted seem to have to travel twice theadist compared to those discharged as cured.
The calculated defaulter distance is less thanethmeurs which is considered the maximum
distance the mother should travel. So distancenbasontribution to defaulting. There is need for

more investigation to be done as to establishehseans for defaulting [11].
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2.4.  Significance of the study

Severe malnutrition is both a medical and a satisbrder. That is, the medical problems of the
child result, in part, from the social problemstioé home in which the child lives. Malnutrition is
the end result of chronic nutritional and, freqignémotional deprivation by caregivers who,
because of poor understanding, poverty or famibgbj@ms, are unable to provide the child with

the nutrition and care he or she requires.

The effectiveness of a nutritional intervention agoseverely undernourished children may
depend on the specific context of its implementatidowever, among reasons why programmes
should work in theory but do not work in practicld be that some causes of malnutrition which
depend on the individual cannot be addressed by itkervention. Moreover, individual
determinants of differential benefit from the intention can differ from the targeting criteria or
the risk factors of malnutrition. Consequently cuerization of the determinants of benefit,
which are rarely addressed/studied, would be usifubrder to help improve intervention

outcomes.

Therefore, the aim of this study is to describe tieatment outcomes of out-patient therapeutic
feeding program and to identify their determinaftse treatment outcomes like cure rate, death
rate and non-response will accurately be descrilyethvestigating the health status of children
who lost from follow-up (un-known status). This halvoid the under estimation of death rates or
defaulters by solving misclassifications. Concegnthe determinants, they will exhaustively be
assessed prospectively. As a result, this studyheip OTP care providers to improve the quality
of OTP service by addressing the determinantswhiatbe identified. This study will also help
planers and policy makers as input for decisioningaknd it will serve as reference for those who
are interested. In turn, these all benefits arecetqul to contribute for the reduction of child

morbidity, mortality and disability from under-nition.

Above all, since there is no research conductesinmlar area of interest, in the study area, the
finding of this study will help as a baseline dittathose who are interested in carrying out furthe

research.

10



2.5. Research questions
This study will try to answer the following quesi®
» Does time to recovery differ among the differerdwgys of children on OTP?

* What are the independent predictors of survivalragnzhildren on OTP?

11



CHAPTER THREE: OBJECTIVE
3.1. General Objective

* The main objective of this study is to assess itneat outcomes of outpatient therapeutic
feeding program and its determinants among undeition children in Enderta woreda,

Tigray region, Ethiopia, 2012.

3.2. Specific Objectives
* To assess treatment outcomes of OTP among unddéiaruchildren.
» To assess the time to recovery of OTP among unakeitian children.
* To compare the time to recovery among the diffegeatips of children on OTP.

» To identify the independent predictors of survigaiong children on OTP.

12



CHAPTER FOUR: METHODS AND MATERIALS

4.1. Study area and period The study was conducted in Enderta woreda, Tigemjon
which is located at around 10.5 km east of Mekatld 776.5 km north of Addis-Ababa. It
has 114,277 population of those male 57,472 (50)28% female 56,805 (49.71%) (28). It
is bordered by Afar region in east, Killete-Awulaekoreda in north, Hintalo-wajirat and
Saharti-Samire woreda in south and Degua-Tembenedfdoin west. It has an altitude
ranging from 1500m-2600m above sea level, annuatage rain fall of 760mm, and
average temperature of 211t has an area of 1,361.92juare kilometers. The woreda has
17 kebelles. There are 15 health facilities (6 theaénters and 9 health posts), all of them
currently provide OTP service. The study was cotethérom January-April, 2012.

4.2. Study design

An institutional based prospective cohort study s@sducted in Enderta woreda, Tigray region.

4.3. Population
4.3.1. Source population
« All 6-59 months age children who have been rowingimitted to OTP and their
mothers/caregivers in Enderta woreda, Tigray region
4.3.2. Study population:
» Selected 6-59 months age children who have bedmeby admitted to OTP and their
mothers/caregivers in Enderta woreda, Tigray region
4.4.Inclusion and Exclusion Criteria
* Inclusion criteria - 6-59 months age children who have been routidedgnosed and
admitted to OTP with severe acute protein-energyuatation without complication.
» Exclusion criteria: 6-59 months age children who have been routinglgribsed and

admitted to OTP sites which have work experiendesd than six months.

4.5. Sample size and Sampling technique /Sampling proceres
4.5.1. Sample size:
sample size was determined by us@@MPARE2 (WINPEPI program, Abramson
2004 Version 1.45)using 5% level of significance, 80% power, 0.06ywpr=80%,
ratio 1:1, R (death rate among marasmic-kwashiorkor) is 14.3% Bn(death rate
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among marasmic) is 4.7% which provided maximum darsgze. The rate was taken
from a study conducted in Bedawacho, Ethiopia, betwl6th October 2000 and 31st
January 2001 (27Y.his provides a total of 332 sample size. See thble

Table 1: Sample size determination using differentparameters for the assessment of
treatment outcomes and its determinants of OTP in Ederta woreda, Tigray regional state,
2004 EC

Predictors Proportion outcome Proportion ni np, tota Reference

among exposed(1l) outcome among I

unexposed(2)
HIV status 19%( death) 3.6%( death) 78 78 156 (29)
+ve(l) &-ve(2)
Marasmus(l) Vs 4.7%(death) 14.3%(death) 166 166 332 (30)
Marasmic
kwashiorkor(2)

Non edematous(1) 68.4%(cure rate) 84.61%(cure rate) 119 119 238 (31)
Vs Edematous(2)

Marasmus(l) Vs 3.59%(non response 20%(non response, 137 137 274 (32)
kwashiorkor(2)

Marasmic-

kwashiorkor(1) 13.4%(non response 28%(non response, 134 134 268 (33)
Vs

kwashiorkor(2)

4.5.2. Sampling Technique
Out of the 15 health facilities which were provigi®TP service in the woreda, only 11 (6 health
centers and 5 health posts) were included in thdystThe rest 4 health posts were excluded
because these facilities have started OTP progracuple of months before the initiation of the
study. After determining the average number of adians for each of the health facilities; the
sample size was proportionally allocated accordmntheir size. Then participants were selected

consecutively. For more information see figure 2.
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Figure 2: Schematic presentation of sampling procedure (treatment outcomes of OTP anc
its determinants Enderta woredg, Tigray regional state, 2004 EC.
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4.6. Data collection and measurement

4.6.1. Variables
Dependent variables:
» Treatment outcome of OTP
» Recovery status malnutrition
v" Recovered
v' Censored
- Death
- Defaulter
- Unknown
- Transferred to in-patient therapeutic feeding (mitn-response).
=  Weight gain
» Length of stay (LOS)
Independent variables:The independent variables are;

» Socio-demographic variables. age, religion, maternal educational level, pakrn
educational level, ethnicity, marital status, numbé& dependent children at home,
family size, employment/occupation in-come andattise of health institution from
residence.

* Environment variables — housing condition, water supply, sanitation amuspnal
hygiene.

* Maternal practice variables- Breast feeding, food preparation, time availabléetd
child, place where the mother seeks care whentiié gets ill, maternal age at first
marriage, frequently works out side home or not.

* Individual variables- sex, age, birth ordeHealth care services (immunization, vit-A
supplementation) before admission to OTP, Healtle cervices after admission to
OTP, Health status of the child at admission {tiatral diagnosis, presence of edema,
MUAC, weight for height, severity of malnutrition).

4.6.2. Data collection instrument (tool)

A structured questionnaire was adapted after raagwelevant literatures in English and it was

translated to the local language (Tigrigna) andkheanslated to English language to check for its
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consistencyHome visit record form was adopted to collect infation about status of the child
who lost with unknown status. Then Data collectiostrument was also pre-tested on 17(5% of

the sample size) that is not included into the nsainly.

4.6.3. Data Collection
Structured interviewer administered questionnaimd aeasurements had been used to collect
information from each participant. Anthropometrieasurements and physical examination was
made to collect data about children’s treatment@ues and their health status. Mothers or
caregivers of the selected children were intervie¥ee the other variables through face to face at

the health institution.

Eleven data collectors; health workers who tookning on TFP and currently working in each
OTP sites (one in each health facility) was reediito collect the required information. The
principal investigator and one Health Extensiongpam supervisors in each health center had
supervised the data collection process. All dateectors and supervisor were trained for two days
by the principal investigator before the data atiteh on the objectives of the study and how to

interview, measure, fill the questionnaire and hamgiestions asked by subjects.

Admission and follow-up weights and heights weleetawith calibrated standard ‘Salter’ spring
scales accurate to 100 g and locally constructeighheboards accurate to 0.5 cm. All
measurements including medical complications amdpitesence of bilateral pitting edema was
recorded on admission and at follow-up on a stahdsatividual treatment car@he Scales were
calibrated before and after the programme usingka Weight, and were regularly adjusted to

Zero.

Each participant on OTP was visiting to their elstssite weekly to receive food and a medical
assessment. During every visit, the child was erathand given a weekly supply of RUTF. At
admission, the data collectors were assessing eegfrepitting edema, hydration, dysentery,
diarrhea, anemia, and other signs of infections.eath follow-up visit weight of the child,
existence/extent of pitting edema, presence ofadiesedrugs prescribed and outcome (death,
discharge cured, default, or transfer) had beeorded on patients’ treatment cards and in the
programme’s register. Lastly it was extracted usitaga extraction form from the cards and

registration forms. The maximum follow up period tbe children on OTP was 8 weeks or 56
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days (34). Home visit was made for children whd fosm follow up due to unknown status in

order to know their treatment response status.

4.7. Operational definitions

Severe acute protein energy malnutrition (SAM):W/H or W/L < 70% or MUAC < 110 mm
with a Length > 65 cm: see annex 4

Recovery statuses are defined as

Cured/recovered: Patient that has reached the discharge criteria

Death: Patient that has died while he was in the prograrmam@ur facility or in transit to
anothercomponent of the programme but has not yet beeritt@dnto that facility. For the
out-patientorogramme, the death has to be confirmed by a hisite

Unknown: Patient that is absent for 3 consecutive weighmgut-patient care (21 days)
but the outcoméactual defaulting or death) is not confirmed/ fred by a home visit.
Defaulter: Patient that is absent for 2 consecutive weighibg days),confirmed by a
home visit for out-patient component of the prognaan

Non-responder: Patient that has not reached the discharge crigdtgm 2months in the
out-patient programme.

Primary failure to respond OTP:

» Failure to gain any weight (non-edematous childrafigr 21 days of admission or

» Failure to start to lose oedema after 14 days ofisglon or

* Oedema still present after 21 days of admission

Discharge criteria: In facilities that has the capacity to measurehgight of the children

participants who have the following for two conseaiweeks:

*  W/L>=85% or W/H>=85% on more than one occasion.{weeks for out-patients).
And

* no oedema for 14 days (out-patient)

for children being admitted on MUAC criteria to ypreral OTP sites without the

facilities or staff skills to measure height

Target weight gain reached (see table in annen@no oedema for 14 days (out-patient)

Performances Indicators

Recovery rate:Recovery rate = No of patient discharged for recpvdotal No of exits
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- Death rate: Death rate = No of patient died in the programmetal No of exits
- Defaulter rate= Defaulter rate = No of true defaulters / Total N@grits
- Non responder rate=Non-responder rate = No of non-responder / TotabNexits
- Transfer out rate= Transfer Out rate = No of pts transferred to ostier /Total No of exits
- Weight gain (g/kg/day):is average weight (in gram) increase for everpkbody weight of
the child per day. It is determined by;
» Individual weight gains in marasmic patients weakcglated with:

([discharge weight—admission weight] )

admission weight

number of days in programme
For children admitted with oedema, rates of weighin after oedema had disappeared were

calculated with:

( [discharge weight —weight at disappearance of oedemal )

weilght at disappearance of oedema

number of days berween disappearance of oedema
and discharge

Type of malnutrition :
- Kwashiorkor: the presence of any bilateral pittoreglema
- Marasmus: weight for height-3 z scores or 70% of the median NCHS reference W/H

- Marasmus kwashiorkor: weight for heigkt-3 z scores ok 70% of the median NCHS

reference weight-for-height and bilateral pittiredema.

Table 2: classification of edema

Localization Degree of severity Classification
Both feet/ankles Mild: pitting barely detectable +(1)

Both feet plus lower legs Moderate: pitting in between mild and severt ++ (2)
Generalized, including both fe« Severe: skin very tense, pitting deep +++ (3)

plus legs, hands, arms and face
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4.8. Data analysis procedures
Data were entered to and analyzed using SPSS net6i0 for windows. The data were cleaned
and edited before analysis. Data exploration waketaken to see if there are odd codes or items
that were not logical and then subsequent editing made. The main end point in this study is
recovery from malnutritionlndividuals defaulted, died, and non-response atetind of the study
period has been considered as censored. Finaly,otit-come of each subject has been

dichotomized in to censored or recovered.

The patient cohort characteristics was describettrims of mean, median, standard deviations,
and range values for numerical data; percentagEjuéncy tables, and charts/graphs for
categorical data. For the comparison of time t@vecy among the different groups of children on
OTP, Kaplan Meir curve has been used and signifedest for these differences was assessed by
log rank test. Then proportional hazards Cox madél stepwise variable selection procedural
was used to identify independent predictors of isatv The assumption for proportional hazard
was assessed graphically by log minus log surnguave. P-value less than or equal to 5% had

been considered significant.
4.9. Data quality management

Data collection instrument was pre-tested in 17)(6%he study population in Quiha health center
which has similar characteristics with the studytipgant (mothers/caregivers) before 5 days of
the actual data collection to ensure clarity, woggi logical sequence of the questions and the pre-
tested sample was not included in the study andssecy modification was done accordingly to
the final data collection tool. All completed datalection forms were examined for completeness
and consistency during data management, storaganiog and analysis. Data collectors and
supervisors had been trained for two days. The midtered questionnaires had been checked for
completeness and consistency on daily basis bystipervisors and every other day by the

principal investigator.

4.10. Ethical consideration
Ethical clearance was obtained from the healtharebeand post graduate coordinating office of
college of Public Health and Medical sciences, Jamdmiversity. Official letter of co-operation

was also written to concerned bodies in the studg.a
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Written informed consent was obtained from everytheaoor care giver before the interview by
explaining the objective of the research. All thtormation collected from the study subjects was
handled confidentially through omitting their pemab identification, conducting the interview in
private place and the data were used for the relsgarpose only.

4.11. Dissemination plan

The result of the study will be presented and sttkechito Jimma University, College of Public
Health and Medical Sciences School of Graduatei&uahd Department of Epidemiology. The
final report will be communicated to different sthlolders including the district health offices,
health centers and other agencies engaged in Qirthef effort will be made for publication on
peer reviewed journal.
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CHAPTER FIVE: RESULTS

5.1. Socio-Demographic /Economic Characteristics of thBarticipants

A total of 332 children aged 6-59 months and tmeathers living in Enderta woreda had
participated in the study. The response rate w@%l T he mean age of the children was 15.8
(8.0) months. One hundred forty four (43.4%) oé tthildren were aged between 12-23
months age interval. Out of the 332 children 174%2 were females. Regarding their
mothers age, more than one third (36.4%) of themreveged between 26-30 years and the
mean age was 27.9(x6.3) years. Majority of theigpents, 308(92.8%) were followers of
Orthodox followed by Islam 18 (5.4%). Among thetmapants 301 (90.7 %) belong to Tigray
ethnic group. Regarding the educational statusathers 210(63.3%) were illiterate and only
19(5.7%) had attended formal education. Duringdstuely period, most of the mothers were
house wives 187(56.3%). The mean family size ofhtbesehold was 5.6(x2.1). The median
time lapse/distance to reach the health facilityh®ymothers was 2 hours walking (Table 3).
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Table 3: Socio-demographic characteristics of thegsticipants of outpatient therapeutic
feeding program in Enderta woreda, Tigray regionalstate, 2004 EC

Variables Cured Defaulted Died Non-response Overall
No (%) No (%) No (%) No (%) No (%)
Age of the 6-11 105(41.2) 10(17.2) O 9(52.9) 124(37.3)
children(in 12-23 107,420 33(56.9) 2 2(11.8) 144(43.4)
months) ;:tZL} 43,16.9 15(25.9) 0 6(35.3) 64(19.3)
ota 255 58 2 17 332
<=20 38(14.9)  6(10.3) 0 0 44(13.3)
21-25 68(26.7)  11(19.0) O 9(52.9) 88(26.5)
Age of the 26-30 89(34.9) 24(414) O 8(47.1) 121(36.4)
Mothers/care 3135 28(11.0)  9(15.5) 2 0 39(11.7)
_ 36-40 23(9.0) 8(13.8) 0 0 31(9.3)
givers >=41 9(3.5) 0 0 0 9(2.7)
Total 255 58 2 17 332
<=25 19(7.5) 0 0 0 19(5.7)
26-30 72(28.2) 12(20.7) O 5(29.4) 89(26.8)
Age of the 31-35 39(15.3)  6(10.3) 0 4(23.5) 49(14.8)
36-40 64(25.1) 28(48.3) O 6(35.3) 98(29.5)
fathers 41-45 22(8.6)  6(103) O 2(11.8) 30(9.0)
>=46 39(15.3)  6(10.3) 2 0 47(14.2)
Total 255 58 2 17 332
illiterate 128(50.2) 31(535) O 10(58.8) 169(51.0)
Educational  read & write 91(35.7)  16(27.6) 2 7(41.2) 116(34.9)
status of the only
1-4 13(5.1) 2(3.5) 0 0 15(4.5)
fathers 5-8 14(55)  9(154) O 0 23(6.9)
9-12 9(3.5) 0 0 0 9(2.7)
Total 255 58 2 17 332
illiterate 153(60.0) 43(74.1) 0O 14( 82.4) 210(63.3)
Educational read & write 85(33.3) 13(22.4) 2 3(17.6) 103(31.0)
status of the only
1-4 10(3.9) 2,(3.4) 0 0 12(3.6)
mothers 5-12 7(2.8) 0 0 0 7(2.1)
Total 255 58 2 17 332
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Residence rural 242(94.9) 50(86.2) 0 15(88.2) 307(92.5)
urban 13(5.1) 8(13.8) 2 2(11.8) 25(7.5)
Total 255 58 2 17 332
Ethnicity Tigray 228(89.4) 56(96.6) 0 17(100.0) 301(90.7)
Ambhara 13(5.1) 2(3.4) 0 0 15(4.5)
others 14(5.5) 0 2 0 16(4.8)
Total 255 58 2 17 332
Marital status  married 222(87.1) 45(77.6) O 11(64.7) 278(83.7)
Others,widowed 33(12.9) 13(22.4) 2 6(35.3) 54(16.3)
/divorced...
Total 255 58 2 17 332
Religion Orthodox 237(92.9) 56(96.6) 0 15(88.2) 308(92.8)
Muslim 14(5.5) 2(3.4) 2 0 18(5.4)
Others 4(1.6) 0 0 2(11.8) 6(1.8)
Total 255 58 2 17 332
Occupation of house wife 155(60.8) 22(37.9) 2 8(47.1) 187(56.3)
the mothers Farmer 88(34.5) 34(58.6) O 7(41.2) 129(38.9)
Others 12(4.80) 2(3.4) 0 2(11.8) 16(4.8)
Total 255 58 2 17 332
Occupation of  Farmer 193(75.7) 44(75.9) 1 11(64.7) 249(75.0)
the husbands daily laborer 47(18.4) 10(17.2) 1 6(35.3) 64(19.3)
Others 15(5.9) 4(6.9) 0 0 19(5.7)
Total 255 58 2 17 332
Family size 1-5 142(55.7) 31(53.4) 0 6(35.3) 179(53.9)
>=6 113(44.3) 27(46.6) 2 11(64.7) 153(46.1)
Total 255 58 2 17 332
Distance of HI <2 hours 196(76.9) 35(60.3) 0 11(64.7) 242(72.9)
from residence >2 hour 59(23.1) 23(39.7) 2 6(35.3) 90(27.1)
Total 255 58 2 17 332

The median monthly income of the families was 800BTB. Out of the 332 participants,
196(89.2%) have agricultural harvests/productiomsjt of which 226(76.4%) produce
subsistent/food crops. The median amounts of heeesps for the participant's families were

found to be 6 quintals (table 4).

24



Table 4: Socioeconomic characteristics of th participants of outpatient therapeutic feeding
program in Enderta woreda, Tigray regional state, 2004 EC

Variables Cured Defaulted Died Non-response Overall
No (%) No (%) No (%) Na (%) No (%)

Type of Subsistent 185(72.5)  37(63.8) 0 4(23.5 226(68.1)

agricultural Commercie 44(17.3) 17(29.3) 0 9(52.9 70(21.1)

production none 26(10.2) 4(6.9) 2 4(23.5 36(10.8)
Total 255 58 2 17 332

any form of none 156(61.2)  30(51.7) 2 15(88.2 203(61.1)

financial regular 41(16.1) 9(15.5) 0 2(11.8 52(15.7)

subvention Casual 58(22.7) 19(32.8) 0 0 77(23.2)
Total 255 58 2 17 332

Are there yes 211(82.7)  46(79.3) 0 13(76.5 270(81.3)

livestock in HH no 44(17.3) 12(20.7) 2 4(23.5 62(18.7)
Total 255 58 2 17 332

Out of the participant’s familie270 (81.3 %) of them possessed lives. The different types of

livestock found were cattle, sheep, goats, tens and draft animals (figure.

250 - 63.9%
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2 200 -
& 41.3%
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= 25.3%
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Q
cattle sheep/goat chicken draftanimals
availability Livestock

Figure 3: Distribution of livestock in the households of the study subjects in endertaoreda, tigray
regional state, 2004 EC

5.2. Environmental factors

Concerning the housing condition, the majority, ®862%) of the floor of the dwellings we
made of earth. Regarding the kitchen of thepondents, 282(84.9%) was separated from
dwelling. From the respondents 228(68.7%) of thémnesdrinking water in ’jerican’ and the re
store in pot (Table 5).
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Table 5: Environmental characteristics of the participants ¢ outpatient therapeutic feeding
program in Enderta woreda, Tigray regional state, 2004 EC

Variables Cured Defaulted Died Non respons  Overall
No (%) No (%) No (%)  No (%) No (%)
Type of the roof corrugated  157(61.6) 44(75.9) 0O 8(47.1 209(63.0)
Thatched 98(38.4)  14(24.1) 2 9(52.9 123(37.0)
Total 255 58 2 17 332
Status of the Separated 224(87.8) 47(81.0) 0 11(64.7 282(84.9)
kitchen with attached 31(12.2) 11(19.0) 2 6(35.3 50(15.1)
the dwelling Total 255 58 2 17 332
‘Jerican’ 193(75.7) 30(51.7) 0 5(29.4 228(68.7)
Water storage  Pot 62(24.3) 28(48.3) 2 12(70.6 104(31.3)
Total 255 58 2 17 332
Is there Latrine  yeg 213(83.5) 32(55.2) O 12(70.6 257(77.4)
in the No 42(16.)5 26(44.8) 2 5(29.4 75(22.6)
household Total 255 58 2 17 332
Hand washing  vyes 49(19.2)  14(24.1) 0 6(35.3 69(20.8)
with the latrine  No 164(64.3) 18(31.0) 0 6(35.3 188(56.6)
No latrine 42(16.5) 26(44.8) 2 5(29.4 75(22.6)
Total 255 58 2 17 332
Solid waste disposal pit  178(69.8) 32(55.2) 0 11(64.7 221(66.6)
disposal means open field 73(28.6) 26(44.8) 2 6(35.3 107(32.2)
of the Others 4(1.6) 0 0 0 4(1.2)
household Total 255 58 2 17 332

Out of the 332 responderitd 7(65.5% of themuse drinking water from hand pump/ (figure 4)

65.5%

250

200

150

100
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number of subject

hand-pump/tap protected well/sprin unproteted
well/spring

sources of water

Figure 4: Distribution of sources of drinking water of participants of Enderta woreda,
Tigray regional state,2004EC
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5.3. Maternal and child related factors

5.3.1. Maternal factors

Out of the 332 mothers 209(63.0%) usually work side home. Concerning the way of food
preparation for children of under five by the mofhe06(62.0%) of them prepare the children’s
food separately from that of adults. The mean nunobéirths of the mothers was 3.84(£2.0).
Majority 227(68.4%) of the mothers’ age at theistfimarriage was less than or equal to 18 year,
with a mean age of 17.4(+2.5) years (table 6).

Table 6: Maternal characteristics of the participarts of outpatient therapeutic feeding
program in Enderta woreda, Tigray regional state, 204 E.C

Variables Cured Defaulted Died Non response Overall
No (%)  No(%) No (%)  No (%) No (%)
Does the mothet Yes 83(32.5) 33(56.9) O 7(41.2) 123(37.0)
usually work out-side No 172(67.5) 25(43.1) 2 10(58.8) 209(63.0)
home Total 255 58 2 17 332
Have you got enough  veg 229(89.8) 54(93.1) 2 15(88.2) 300(90.4)
time to prepare food?  No 26(10.2) 4(6.9) 0 2(11.8) 32(9.6)
Total 255 58 2 17 332
How do you usually Separately 178(69.8) 22(37.9) 0 6(35.3) 206(62.0)
prepare food for <5 Not separate 77(30.2) 36(62.1) 2 11(64.7) 126(38.0)
children Total 255 58 2 17 332
Total number of births 1.3 132(51.8) 29(50.0) 0 6(35.3) 167(50.3)
given by the mother 4-5 67(26.3) 10(17.2) 2 6(35.3) 85(25.6)
>7 56(22.0) 19(32.8) 0 5(29.4) 80(24.1)
total 255 58 2 17 332
Maternal age at £ <18 176(69.0) 38(65.5) 2 11(64.7) 227(68.4)
marriage >18 79(31.0) 20(34.5) O 6(35.3) 105(31.6)
Total 255 58 2 17 332
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Majority, 32.2% of the mothers have 4 children nfla-five years of age. Whereas 12% of th

have only one child.
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Figure 5: Distribution of number of mothers and corresponding number of < 15 years
children in Enderta worada, Tigray regional state, 2004EC

5.3.2. Child related factors
Majority 274(82.5%) of the children were fully vaccinated fbeir age. Concerning bre:
feeding B8(86.7) of the children were on breast feedinginduithe study. Regarding tl

nutritional diagnosis 274(82.5%) had been diagnegéd marasmus. From the 25 children v
have diarrhea, 6(24%) had dehydration (Tabl
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Table 7: Child characteristics of the participantsof outpatient therapeutic feeding program
in Enderta woreda, Tigray Regional State, 2004 EC

_ Cured Defaulted Died Non-response Overall
Variables No(%) No@®) No(®%) No(%) No (%)
Sex of the chilc  pale 124(48.6) 24(41.4) 2 8(41.1) 158(47.5)

Female 131(51.4) 34(58.6) O 9(58.9) 174(52.2)
Total 255 58 2 17 332
Immunization fully vaccinated 233(91.4) 31(53.4) O 10(58.8) 274(82.5)
status of the child Not fully vaccinated  22(8.6) 27(46.6) 2 7(41.2) 58(17.5)
Total 255 58 2 17 332
Up to date Vit- A yeg 243(95.3) 33(56.9) O 17(100.0) 293(88.3)
supplementation  No 12(4.7) 25(43.1) 2 0 39(11.7)
Total 255 58 2 17 332
Currently on Yes 221(86.7) 48(82.8) 2 17(100.0) 288(86.7)
breastfeeding No 34(13.3) 10(17.2) O 0 44(13.3)
Total 255 58 2 17 332
Type of Marasmic 35(13.7) 17(29.3) O 6(35.3) 58(17.5)
nutritional Kwashiorkor
diagnosis Marasmus 220(86.3) 41(70.7) 2 11(64.7) 274(82.5)
Total 255 58 2 17 332
WFH at <60 % 37(14.5) 6(10.3) 2 9(52.9) 54(16.3)
admission >60% 218(85.5) 52(89.7) O 8(47.1) 278(83.7)
Total 255 58 2 17 332
Diarrhea at Yes 240(94.1) 52(89.7) 2 13(76.5) 307(92.5)
admission No 15(5.9) 6(10.3) O 4(23.5) 25(7.5)
Total 255 58 2 17 332

5.4. Treatment outcome of OTP

Concerning the outcomes of treatment, 255 patigi®8%) have recovered with a median time to
recovery of 49(28-56) days and mean rate of waygin was 8.3 (£3.7) g/ kg/ day. Fifty eight
patients (17.5%) defaulted and their median stathéprogramme was 28 (14-49) days. This

study showed that, the mean weight for height arlupper arm circumference while defaulting

were 73.3(£6.5) % and 11.3(x0.7) cm respectivelyer@ll Mean time to clinical resolution of

edema was 17.4(x4.4) days. Overall, mean rate ajhwegain was 7.3(x3.8) g/ kg/ day. The

overall mean length of stay wd4.1(x11.6) days (figure 6)
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Figure 6: Treatment outcomes of OTP among malnourished childen in Enderta woreda,
Tigray regional state,2004EC

5.5. Comparison of time to recovery among the differengroups of children

The Kaplan-Meier curve fochildren of families, who store drinking water inerican’ at home
havebetter treatment outcome of OTP with 84.6%, 42sdayd 7.7 g/kg/d of cure rate, me
length of stay and mean weight gain per kg perrdagectively as compared to those who sto
pot. Whereas, for those who use pot the cure naan length of sy and mean weight gain p
kg per day were 59.6%, 49 days and 6.5 g/kg/dgewely (figure 7).
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Figure 7: Kaplan-Meier survival curve among participants by water storage means a
household level in Enderta wored: Tigray regional state, 2004 EC.
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The KM survival curve of distance of health ingdibn from the residence of participants in
relation to time to event illustrates that thoseowthavel for less or equal to 2hrs have better
treatment outcomes of OTP (cure rate of 81.0%, ameldingth of stay of 42 days and mean weight
gain of 8.4 g/kg/day) as compared to those wheaetranore than 2 hrs (cure rate of 65.6%, median
length of stay of 52 days and mean weight gain.®fgrkg/day) (Figure 8).
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Figure 8: Kaplan-Meier survival curves among partiagpants by distance of health institution

in Enderta woreda, Tigray regional state, 2004EC

Children who were born from mothers whose agerst fharriage was greater than or equal to 18
yrs have better response to OTP with higher cue (f&7.5%), lesser median length of stay (42
days) and higher mean weight gain (9.4 g/kg/dayr@spared to those who were born from
mothers whose age at first marriage is less thagoal to 18 yrs that had 74.3%, 49 days and 7.7
g/kg/day of cure rate, median length of stay ané&inmeeight gain per kg per day respectively
(figure 9).
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Figure 9: Kaplan-Meier survival curve among children by their mother's age at first
marriage in Enderta woreda, Tigray regional state2004 EC

The KM survival curve for sex illustrates that theatment outcome of males was better than that
of females. The cure rate, median length of stayragan weight gain per kg per day was 78.5%,
42 days and 8.6 g/kg/day for males respectively.f&males cure rate, median length of stay and
mean weight gain per kg per day was 75.3%, 50 dagls7.9 g/kg/day respectively (figure 10).
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Figure 10: Kaplan-Meier survival curve of children on OTP by their sex in Enderta woreda,
Tigray regional state, 2004 EC
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The time to recovery of OTP was shorter for chiddo¢ age 18 months and below as compared to
children above 18 months (Figure 11).
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Figure 11: Figure 10 Kaplan-Meier survival curve of children on OTP by age in Enderta
woreda, Tigray regional state, 2004 EC

Treatment outcome of children with baseline WFHagge than or equal to 60% have better time

to recovery as compared to children with baselirfd-\Mess than 60% (figure 12).
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Figure 12: Kaplan-Meier survival curve of children on OTP by WFH at admission in
Enderta woreda, Tigray regional state 2004 EC.
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5.6.

The significance of the observed differences ofKlaplan Meier survival curves (times) among

Factors associated with survival time of children o OTP

different groups of children was assessed usingdog test. As a result, distance of the health
facility from the family’s residence, means of dkiimg water storage at household level, sex of the
child on OTP, age of the child on OTP, weight ferdit of the child at admission, maternal age at
first marriage and way of food preparation for unfilee children by the mothers were found to
have statistically significant association anddssumption for Kaplan Meier was met. But for the
rest variables which are statistically significagtLog rank test; the Kaplan Meier assumption was
not met. For this reason these variables were mcuded in multiple variable analysis of
proportional hazards Cox model (Table 8).

Table 8: Log Rank test of significance for the preittors of treatment outcomes of OTP in
Enderta woreda, Tigray regional state, 2004 EC (Uwariate analysis)

Variables cured censored Logrank p-value
Distance of HI from residence <2 hre 19¢ 46 193 < 0.001%
>2 hrs 59 31
Storage of drinking water at Jerican’ 193 35 218 < 0.001*

home Pol 62 42

Sex of the child Male 124 34 126 <0.001*
Female 131 43

Age of the child on OTP < 18 month 176 3¢ 183 <0.001*
< 18 months 79 38

WFH at admission < 60% 37 17 27.1 <0.001*
> 60 % 218 60

Maternal age at ' marriage <18 yre 17¢ 51 155 0.001**
> 18 yrs 79 26

W‘f"y food preparing for <5 Separately for the 17¢ 28 5.9 .015**

children
Together with adult 77 49

Source of drinking water hand pump & Protected spring/well 218 45 4.614 0.032*
un Protected spring/well 37 32

Educational status of the lliterate 153 57 6.321 042+

mother Able read & write only 85 18
Educated(formal education) 17 2

Maternal occupation Housewife 155 32 13.60 0001*
Farmer 88 41
Others 12 4

** Are variables with significant association on Lragk and the assumption for Kaplan Meier was met.

* Are variables with significant association on Lagk but the assumption for Kaplan Meier was not met
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Table 9: Proportional hazards Cox model multiple vaiable analysis of determinants of
survival/treatment outcomes of OTP in Enderta wored, Tigray regional state, 2004 EC

Variables cured censored AHR p-value 95%Cl

Distance of HI from <2hrs 196 46 1.48  .013* 1.08,2.01

residence >2 hrs 59 31 1

Means drinking water ‘Jerican’ 193 35 1.51  .008* 1.11, 2.05

storage Pot 62 42 1

Sex of the child Male 124 34 1.30  .043* 1.01, 1.68
Female 131 43 1

Age of the child on OTF < 18 months 176 39 1.20  .259 .87, 1.64
< 18 months 79 38 1

WFH at admission < 60% 37 17 1 .001* 1.31, 2.66
> 60 % 218 60 1.87

Maternal age at * marriage < 18 yrs 176 51 1 .007* 1.10, 1.91
> 18 yrs 79 26 1.46

Way of food preparing for  geparately for them 178 28 1.24 117 .94,1.63

<5 children Together with adult 77 49 1

*P-value less than 0.05which are statistically gigant.
AHR- adjusted hazard ratio

The rate of recovery from OTP among children whosg¢hers travel below 2 hours to the health
facility was 1.48 times higher than that of childnehose mothers travel 2 hours and above at any
time during the study [AHR 1.48(95% CI: 1.08, 2J0Bt any time during the study the rate of
recovery from OTP among male children were 1.3Ces$inhigher than that of females [AHR
1.30(95% CI: 1.01, 1.68)]. The rate of recovegnirOTP among children with baseline WFH of
> 60% was 1.87 times higher than that of childrerhwéseline WFH of $0% at any time during
the study [AHR 1.87(95% CI: 1.31, 2.66)]. The rafaecovery from OTP among children born
from mothers, whose age at first marriage is E3ayrd above, was 1.46 times higher than that of
children born from mothers, whose age at first rage is below 18 yrs at any time during the
study [AHR 1.46(95% CI: 1.10, 1.91)]. At any timarthg the study, rate of recovery from OTP
among children whose families store drinking wéatgrJerican’ was 1.51 times higher than those
children who belong to families that store drinkingter by pot. [AHR 1.51(95% CI: 1.11, 2.05)]
(Table 9).
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CHAPTER SIX: DISCUSSIONS

The study assessed treatment outcomes of outp#tenapeutic feeding program and predictors of
time to recovery of malnourished children in Endestoreda of Tigray Regional State and 332

malnourished children and their mothers/care giwenge involved in the study.

In this study 76.8% children were cured from maiitioh and this finding is above the sphere
standard which states recovery rate should beearédzn 75% [35]. When this result is compared
with a study conducted in four regions of Ethiogiace 21st November 2010; it is below the
recent total average of the four regions (79%), Arahregional average (87%) and SNNPR

regional average (90%) but still it is higher thhat of Tigray regional average (72%) [11].

The median length of stay (49(28-56) days) fooveced/cured children in this study was found
to be higher than 42 (28-56) days reported byraspéctive cohort study conducted in Ethiopia
since 2000/01(21). The mean, standard deviatioweght gained (8.3, 3.7 g/kg/day) for
recovered/cured of this study was consistent witht tof the required sphere standard (>
8g/kg/day) [35].

Regarding defaulters, out of the 332 children ideltiin the study 17.5% had defaulted from the
program and this finding is higher than the sptsta@dard which is required to be less than 15 %
[37] and reports from Tigray (8.8%), Amhara (4%)o@ia (9%) and SNNPR (4.6%) [11]. This
difference might be due to their high proportionuoknown (9.5% ranging from 1.9% in SNNPR
regional state and 18.9% in Oromia regional steéses which underestimates the defaulter rate
[11]. However, in this study home visit had beerdm#o know the real status of lost cases from
the program. Nevertheless it is far below 47% regabin a study conducted in Jimma since
December 2005 to April 2007 [19].

The mean weight for height and MUAC of defaultersrev73.3% (£6.5) % and 11.3(x0.7) cm
respectively. This was relatively higher as comgacethe result of the evaluative study conducted
in the four regions of Ethiopia i.e 10.2 cm and916m in Tigray and Oromia respectively [11].
Out of the 58 defaulted malnourished children froffiP 28 (48.3%) had MUAC less than 11.0
cm. This finding showed that the children had diéal while they were at higher risk of
Mortality. The mean distance (minutes) traveledh®s mothers/caregivers to the health institution
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was 150(x30) minutes walking. This is consisteithwhe evaluative study [11] which found the

mean distance (minutes) was 140.9 minutes for Yigra

This study also showed that the non response natel@aths rate were 5.1% and 0.6% respectively
which are much lower than that of the sphere stah{/] ( death rate is considered as good
indicator of performance if it is <10%). The dea#ite in this study is similar with 0.7% reported

in the study conducted in four regions of Ethiogirece 2008-2010 [36].

The overall mean length of stay (in days) of thelnmarished children on the outpatient
therapeutic feeding program was 44.1(¥11.6) daydchlwhs higher than the maximum
recommended standard of sphere project (40 day$) TBe difference between this finding and
the sphere standard was statistically significarnt 6.5, df = 331, p-value < 0.001). This is in
disagreement with the null hypothesis of no diffee

The overall weight gain of the malnourished chitdosn OTP was found to be 7.3(z 3.8)g/kg/day.
In comparison with sphere standard, it was smdhan the standard and the difference was
statistically significant (t = -3.19, df = 331, aue < 0.02).

Concerning occupational status of the mothers/oazegyof the children the majority 187(56.3%)
were housewives, of which 155(82.9%) children weseovered. One hundred twenty nine
(38.7%) were farmers with recovery rate of 68.2%e Test 12(4.8%) were others (merchant,
employee and daily laborer). The recovery rate lofdeen of mothers with occupation of
housewife was higher as compared to a study coedustSenegal [26]. This might be due to the

care given to the child that may be better amongéavives than the farmers.

Majority (86.7%) of the children were on breastdieg during the study period. This finding was
almost similar with a study conducted in Bangladgsie 2010 that had 80% of children on breast
feeding [20].

Out of the 332 children included in this study B26%) were fully vaccinated to their age at the
time of the study. From these children 233(85.0%j)enecovered. Whereas from 58 (17.5%) who
were not fully vaccinated to their age only 22(3%)%had recovered. This finding is consistent
with the study conducted in Senegal. Accordinghis study the proportion of fully vaccinated
was 81.3% [26].
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The treatment outcome/response of this study shaladmales had better outcome as compared
to females. The cure rate, median length of stalyra@an weight gain was 78.5%, 42 days and 8.6
g/kg/day for males respectively. For females cate,rmedian length of stay and mean weight gain
per kg per day was 75.3%, 50 days and 7.9 g/kgielspyectively. This difference was statistically
significant and the rate of recovery from OTP amorade children was 1.30 times higher than that
of females at any time during the study. This wassestent with a similar study conducted in
Senegal which showed that the recovery from undgiwef boys was 1.09 times higher than that
of girls [26]. The possible explanation could beeda the reason that, in Ethiopia more families
prefer to have son (20%) than daughter (7.6%) [Bfis might affect equality of care and health
seeking between the male and female child whighrimmay affect the treatment outcome of OTP

among < 5 children.

The recovery rate among the study subjects aldesvanth the weight for height of the children
during admission to the program. The recovery aateng children admitted to OTP with WFH of
< 60% was 68.4%; whereas among those who had loeitted with WFH of >60% was 78.5%.

This difference was statistically significant witlazard ratio of 1.87, (95% CI: 1.31, 2.66). This

finding is also similar with the study conductedSenegal [26].

Children from mothers whose age at first marriage @8 yrs and above have better response to
OTP with higher cure rate (77.5%), lesser mediagtle of stay (42 days) and higher mean weight
gain (9.4 g/kg/day) as compared to those who wem fmnothers whose age at first marriage was
below 18 yrs that had 74.3%, 49 days and 7.7 g&gaf cure rate, median length of stay and
mean weight gain per kg per day respectively. Hbe of recovery from OTP among children born
from mothers whose age at first marriage was 1&gdsabove was 1.46 times higher than that of
children born from mothers whose age at first nageiwas below 18 yrs at any time during the
study. The explanation for this difference couldtbat early marriage is linked to poor maternal
health outcomes. These risks increase the liketirmigoor infant and child health outcomes [38]

and this might in turn affect the treatment out-ecoh malnutrition among < 5 children.

Children of families who store drinking water irrjcan’ at home have better treatment outcome
of OTP with 84.6%, 42 days and 7.7 g/kg/d of aate, mean length of stay and mean weight
gain per kg per day respectively as compared teetlveho store in pot. Whereas, for those who

use pot the cure rate, mean length of stay and meaght gain per kg per day were 59.6%, 49
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days and 6.5 g/kg/day respectively. The differeincieatment outcome between these groups of
children was statistically significant on both Loank and multiple variable proportional hazard
Cox model. This might be due to that storing dmmgkiwater in pot is usually prone to
contamination which could affect the health of tdhédren. Then the treatment outcome of OTP
may be poor among these children.

The KM survival curve of distance of health ingdibn from the residence of participants in

relation to time to event illustrates participamtso travel for less or equal to 2hrs have better
treatment outcomes of OTP (cure rate of 81.0%, ameldingth of stay of 42 days and mean weight
gain of 8.4 g/kg/day) as compared to those wheaetranore than 2 hrs (cure rate of 65.6%, median
length of stay of 52 days and mean weight gain.6f g/lkg/day). This difference of treatment

outcome by distance was statistically significantlog rank test and in the multiple variable

proportional hazards Cox model. The rate of recpyem OTP among children whose mothers

travel below 2 hours to the health facility was 8.#mes higher than that of children whose

mothers travel 2 hours and above at any time duhegstudy. Distance might affect the health

seeking practice of the families that in turn coatficts the treatment outcome of OTP among the
children.

Concerning the independent predictors of treatnoemtomes of outpatient therapeutic feeding
program; distance of health institution, sex of ¢héd, weight for height of the child at admissjon
maternal age at first marriage and means of driqnlwater storage at household level were found
to have statistically significant association.

Strength of the study

= Since the study design was prospective longitudinaly:
v Cause and effect relationship was possible to kstafor the factors dealt in the study
v' The treatment outcome indicators have been appttebyidescribed. This is because;
maximum efforts had been made to know the rigtdtinent outcome of children who
lost from follow up through home visit rather thaassifying as unknown.
Limitation of the study
= Treatment outcome of OTP might be affected by sesswariation. This study was

conducted on the winter/dry season for the studg.ar
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CHAPTER SEVEN: CONCLUSIONS AND RECOMMONDATIONS

7.1. Conclusions

Among the treatment outcome standards/indicator®T®, the overall recovery rate, death rate
and non response rate were within the recommendadads of sphere project. But regarding the
overall defaulter rate, mean length of stay of¢hidren in the program and mean weight gain in

gram per kilogram of body weight per person wasaduihe sphere standards.

The Mid Upper Arm Circumference of the childrenemhthey default from outpatient feeding

program indicated that the children defaulted wttiky were at higher risk of mortality.

Out of the variables which are statistically sigraht by Log rank test, sex of the child, distaote

health institution, weight for height of the chiéd admission, age of the mother at first marriage
and means of drinking water storage at home wegenitlependent predictors of time to recovery
of children on outpatient therapeutic feeding paogr However; age of the child and way of food

preparation for children < 5 years of age werastteally significant on the log rank test only.
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7.2. Recommendations
Ministry Of Health

® Achieving the fourth millennium development goal af two third reduction in
childhood mortality will not be possible if SAM it addressed effectively. In order
for these to reach their potential, the treatmdrSAM must become more central to
the health care agenda

X The importance of SAM as a major cause of avoidabtatality must be better
communicated and the child survival agenda must gieater priority to treating the
condition.

Regional Health Bureau

x To improve the child morbidity and mortality, it isetter to address the high rate of

defaulter, low rate of weight gain and long lengtlstay in the program.
The Woreda Health Office and health care providers

x. Efforts to trace defaulters from OTP should be easized and strengthened

® To overcome the high length of stay and low weigdih among patients in the OTP,
they need to consider and give emphasis to thdifdehdeterminants of the treatment
outcomes.

For Researchers

® Further research might be necessary in order tesasthe determinants of gender
differences on treatment outcomes of outpatientapheutic feeding program among
children < 5 years of age.
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ANNEXES

Annex | Questionnaire
I. STRUCTURED QUESTIONNAIRE FOR MOTHERS AND CARE GIVER S

Greeting

Hello! There is a study to be conducted here indfiadworada and if you are willing, you may
participate. You will not have any risk in partiating except losing part of your time. Moreover,
you can get the chance to know more on treatmemhadhutrition and contribute your part in
future improvement of the service in your area.duld like to ask you some questions about
malnutrition; specifically we will discuss more tnreatment of malnutrition on children. The main
aim of this study is to assess the treatment outsooh outpatient therapeutic feeding program and
it's determinants in Enderta woreda. It would helgmproving the quality of the service in the
future. All the information you give will be keptuofidential and we won't use your names.
Moreover, you are not forced to answer to all goastand you can have some break time during
the interview if you want. Is there something nieiac that | should clarify? Can we proceed to the

guestion?

Yes No

Data Collection Sheet

Date: - Day ------ Month ------ Year --------

Name of head of house hold: - ------------------ HeuNo. ---------
Peasant association -------------------- Registebgd - --------------------
A. SOCIO DEMOGRAPHIC DATA

1. Number of children 6 to 59 months of age within thmily ------------------------
2. Name of father --------------- - age --------
3. Name of mother ------- et P e e R age --------
4. Education level:-
lliterate Read and write Formal education
4.1.Father = e ek e
4.2.Mother ~ —mmmmmemmeme s e
5. Place of residence
i. Rural ii. urban
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6. Ethnicity:-

i. Tigray iv. ~ Oromo
ii. Erob v. Amhara
ji.  Gurage vi.  Others(specify)-----------
7. Marital status:-
i.  Married iv.  divorced
il Single v. Separated
iii.  Widow vi.  Others(specify)-----------
8. Religion:-
i.  Orthodox V. Muslim
ii.  Protestant v.  Others(specify)-----------
iii.  Catholic

9. Family size:

B. SOCIO-ECONOMIC DATA
10.What is the occupation of the mother?

i. Farming iv.  housewife

ii. Trading v. Others (specify).........c..c..e.

iii.  Public/ Civil Servant
11. If Farmer, state

i.  Subsistent ii. Semi-Commercial iii. Commercial
12.Do you receive any form of financial subventigrent of money

i. Yes ii. No

12.1.If yes, in what form?
i.  Regular ii. Casual

13. What is the Occupation of the father?

i. Farmer iv.  Governmental employee
ii.  Merchant v. NGO employee
lii.  Dailly laborer Vi. Others(specify)-----------

14. Does he earn enough to buy food and essentiatglfibre family?

i Yes il. No
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15. Do you have domestic animal?
i. Yes

16.

i. Cattle
i. Sheep ---------mm-mmmee-
iii. (€0): |

iv.  Horse --------------------

17.
18.
I. Vegetables -----
il Tef-------
iii. Boloke --------
19.
20.

What are your cash crops?

Estimated monthly income in Birr
What is your staple food?

i. Teff iv.

il. Maize V.

iii. Barley Vi.

How many quintals do you harvest in a year?

If yes, how many of the following do you have?

pepper-------
Others(specify)-----------

Sorghum
Wheat

Boloke

21. Do you grow vegetables around the house?

I. yes
22. If not, how often do you buy?
I. Daily il.
23. How accessible is the market?
i. Half hour walk
ii. One hour walk
c. Environmental health data
24. Roof:-
i. corrugated
. thatched
25. Floor:-

i.  muddy .

Weekly

vii.  Others(specify)---

No

ii. Occasionally

iii. Two hours walk

iv. Greater than two hours walk

cemented
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ii. Others (specify)-------=--mnmnn--

iii.  Other(specify)-



26. Kitchen:-

. Separate iii.  Other(specify)----------------------
ii.  Inthe living room

27. Water supply for drinking :

i. Protected well iv.  unprotected spring
ii.  Protected spring v. River
iii.  Unprotected well vi.  Other(specify)-----------=--=--------
28. Water supply for food preparation :
i. Protected well iv. unprotected spring
ii. Protected spring v. River
lii. Unprotected well vi. Other(specify)-------------
29. Water supply for washing :
i. Protected well iv. unprotected spring
ii. Protected spring v. River
iii. Unprotected well iv.  Other(specify)-------------=-------
30. How do you store drinking water at home?
i. Jerkan iv. Bermil
ii. Pot v. Others, specify-----------------
iii. Baldi
31. Do you have a latrine?
i. yes ii. No
If yes for Q # 30,
30.1.Which type of latrine do you have?
i. Pit iii.  Flash latrine
i. VIP iv.  Others (specify)-----------

30.2.Does the latrine have hand washing facility
I. Yes i. No
32. If no for Q # 30, do you use open field?
I. yes ii. No
33. What do you use for refuse disposal?

I. Pit il. Open field iii.  Others, specify-
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D. Questions directed to mother:-
34. Age at first marriage --------
35. Age at first delivery --------
36. Number of pregnancies --------
37. Number of children alive:-Male ------------ Femate-------

38. Do you usually work out-side home?

i. Yes ii. No
39. Have you got enough time to prepare food?
i. Yes ii. No
40. How do you usually prepare food for children unfile year of age?
i.  Together with adult food ii. Separately for them
41. Where do you usually take your child when get sick?
i. Health institution iii. Religious place
ii. Traditional healer iv. Other specify---------------

42. How far is the health institution from the househdh km? ------------m-mmmoeeeo-
E. For child of 6 to 59 months of age(individual factcs)

43. Age of the child on OTP(in months)-------------——------

44. Sex of the child on OTP

I. Male il. Female
45. This child is the(birth order):
i. 1stchild iv. 4th child
ii. 2nd child v. Other, specify
iii. 3rd child
46. Immunization status:-
i.  Not vaccinated iii.  Fully vaccinated
ii.  Partially vaccinated iv.  Not known

47. What is the nutritional diagnosis of the child (ladicated in patient file)?
i.  Kwashiorkor iii.  Marasmic Kwashiorkor
. Marasmus

48. Is the child's Vitamin A supplementation up to @ate

i Yes ii. No
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49. Wasl/ is the child breastfed?

I. Yes ii. No
If yes for Q # 49:
49.1. To what age? months

49.2.How long was the child exclusively breastfed?

months

50. Is the child HIV+?

i Yes ii. No iil.

51. Does the child have TB?

i Yes ii. No iii.
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Un known

Unknown



[I. Data extraction form

variables visits
admission A IEAERER A - U gn

date

Weight(kg)

Weight change (+,0,-)
Height/length (cm)

W/H %

MUAC

Eodema(0,+,++,+++)

Diarrhea

dehydration

Vomiting

Cough

fever

Respiratory rate

Chest retraction

Temperature

Eyes

Conjunctiva

Ears

Lymph nodes

Skin change

Mouth

disability

Extremities

Amoxicillin

Vitamin A

Folic-acid

De-worming

outcome

The outcomes are:
C=Cured;D=Dead;UK=Unknown (patient that has left the programme lsiolaitcome (actual defaulting
or death) is not confirmed/ verified by a home tyjsDF=Defaulter (patient that is absent for 2
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consecutive weighing and confirmed by a home vislB=Non-responder (patient that has not reached
the discharge criteria after 8 weeks in the progne)mMT =Medical transferT T =Transfer to TFU

Il HOME VISIT RECORD FORM

DATE VISITED
CHILDS NAME Age Sex
FAMILY NAME NAME OF THE CARER
OTP SITE Kebele Woreda Unique SAM #
Findings:
i.  Defaulter, i. dead, iii. other (specify)-----
Outreach  worker  name Signature
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Annex II outpatient record card
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Annex Il Target weight for discharge when no Ht isavailable

& TARGET WEIGHT FOR DISCHARGE

This zbis prees the @rger weight for discharge for paterts admited wich variowus admission

wesrhrsT wihen o hesght B avaifable- used for patients admidted on MUAC done

Admission | Discharge Admission | Discharge Admission | Discharge
wesight weight weight weight weight weight

a0 38 8.1 g8 185 prd i
A1 3.8 a2 10.0 18 L
B 38 8.3 10.1 185 235
a3 4.0 3.4 102 20 24
34 4.1 a5 10.3 21 28
A5 4.3 a6 104 22 i
3.8 4.4 aT 1.8 £3 28
AT 45 8.8 1.7 24 28
3.8 4.6 ae 1.8 25 30
38 4.7 a0 10.8 2 A2
40 40 2.1 111 7 33
4.1 5.0 gz 112 28 s
42 il g3 113 P 35
4.3 5.2 2.4 114 30 38
4.4 5.3 a5 11.5 3 38
4.5 n:h 28] 11.7 L7 38
4.4 il & gr 11.8 ) 40
4.7 B ] 11.8 H 41
48 5.8 g2 12.0 35 43
440 a0 100 121 34 e
5.0 | 102 124 . 45
| Li 104 128 38 44
b3 i | 108 12.8 30 47
5.3 8.4 10.8 131 =0 48
5.4 g8 110 134 1 50
] L 112 13.8 a2 51
5.6 a.B 114 13.8 £3 52
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h.i 6.9 116 14.1 44 53
5.8 7.0 11.8 14.3 45 55
2.9 f 57 12.0 14.6 46 56
6.0 3 12.2 14.8 47 57
6.1 74 12.4 15.1 43 58
6.2 b 12.6 153 49 60
6.3 7.7 12.8 155 20 61
6.4 7.8 13.0 15.8 51 62
6.5 [ 13.2 16.0 52 63
6.6 8.0 13.4 163 53 64
6.7 8.1 136 16.5 24 66
6.8 83 13.8 16.8 55 67
6.9 3.4 14.0 17.0 56 68
7.0 8.5 14.2 172 57 69
1.1 8.6 144 h 58 70
7.2 8.7 14.6 17.7 59 72
7.3 8.9 14.8 18.0 60 3
74 8.0 15.0 18.2

15 9.1 15.5 19.0

1.6 9.2 16.0 19.5

el 9.4 16.5 20.0

1.8 95 17.0 20.5

7.8 9.6 17.5 215

8.0 9.7 18.0 220
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Annex IV. Summary of Criteria for admission:

To in-patient (SAM with complication) or out-patiecare (SAM without complication)

Factor

In-patient car

Out-patient care

Anthropometry

6 months to 59 mont

WI/H or W/L < 70%or MUAC < 110 mm with a Length > 65 cm

Bilateral pitting

oedema

Bilateral pitting oedema Grade 3 (+

Marasmus-Kwashiorkor

Bilateral pitting oedema
Grade 1to 2 (+ and ++)

Appetite

Failed or equivocal Appetite t

Passes Appetite test

Choice of carer
(at any stage of
management —
the carer is
often the best

Carer chooses to start, continue or transfer-patient treatmer

No suitable or willing carer.

Carer chooses to start,
continue or transfer to ou
patient treatment
Reasonable home
circumstances and a

t

judge of willing carer
severity)

Skin Open skin lesior No open skin lesions
Medical - Severe vomiting/ intractable vomiti Alert with no medical

complications

- Hypothermia: axillary temperature <35°C or reetdb.5°C
- Fever > 39°C

- Number of breaths per minute:

- 60 resps/ min for under 2 months

- 50 resps/ minute from 2 to 12 months

- >40 resps/minute from 1 to 5 years

- 30 resps/minute for over 5 year-olds or

- Any chest in-drawing

- Extensive skin lesions/ infection

- Very weak, lethargic, unconscious

- Fitting/convulsions

- Severe dehydration based on history & clinicghsi

- Any condition that requires an infusion or NG éuleeding.

- Very pale (severe anemia), jaundice , bleeding¢acies

complications
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