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ABSTRACT

Objective Childhood acute malnutrition, in the form of
wasting defined by Weight-for-Height Z-Scores, is a major
public health concern. It is one of the main reasons for
the death of children in developing countries like Ethiopia.
Accordingly, this study aimed to assess determinants

of wasting among children aged 6-59 months in Meket
district, North Wollo zone, North-East Ethiopia.

Setting The study was conducted among communities in
Meket district, North Wollo zone, North-East Ethiopia.
Participants A total of 327 (109 cases and 218 controls)
children aged 6-59 months participated in the study.
Children from 6 months to 59 months of age who match
the definition of case/wasted/ and control/not wasted were
eligible for the study. However, children who had physical
deformities which make anthropometric measurements
inconvenient were excluded from the study.

Primary and secondary outcome measures The main
outcome measure was wasting.

Result The mean ages of the cases and controls

were 21.77+11.41 months and 20.13+11.39 months,
respectively. Factors that were significantly associated
with wasting were: maternal decision making on the use
of household money (adjusted odd ratio (AOR)=3.04,

95% Cl 1.08 to 7.83), complementary feeding started in a
month (AOR=3.02, 95% Cl 1.097 to 6.97), food diversity
score (AOR=2.64, 95% Cl 1.64 to 5.23), frequency of
complementary feeding (AOR=6.68, 95% Cl 3.6 to 11.25)
and history of acute respiratory infections (ARIs) 2 weeks
preceding the survey (AOR=3.21, 95% CI 1.07 to 7.86).
Gonclusion Our result implies that the right time to
introduce complementary foods, the frequency of feeding
and also the amount of food consumed were some of the
crucial factors that needed to be changed in child nutrition
to reduce wasting. Furthermore, within the framework of
our study, the empowerment of women in the decision-
making process and the prevention of ARI should be seen
as a necessary benchmark for acute malnutrition.

INTRODUCTION

Malnutrition among children remains a crit-
ical public health problem in many parts of
the world." > Wasting and stunting are the
the most common forms of malnutrition in
children under b years.3 Acute malnutrition,

2 Assefa Andargie Kassa,®
5

STRENGTHS AND LIMITATIONS OF THIS STUDY

= This study fills gaps in research by enabling specific
area-based policy measures and interventions.

= The study was a community-based study so it could
have lower bias.

= The study was not supported by qualitative data
findings.

= The potential to recall bias since the study design of
case-control was used.

= The study was conducted only among children aged
6-59 months, so it may not be generalisable to chil-
dren of other age groups.

also known as wasting, is characterised by
rapid deterioration in nutritional status over
a short period of time. It makes a child too
thin for his or her height because of weight
loss or failure to gain weight.' > For chil-
dren, it can be measured using the Weight-
for-Height Nutritional Index or mid-upper
arm circumference (MUAC).® It is defined
as moderate acute malnutrition (MAM) and
severe acute malnutrition (SAM). MAM is
defined as Weight-for-Height Z-Score (WHZ)
> —37 score and <-27 score or MUAC =115
mm and < 125 mm (=11.5 cm and < 12.5 cm).
On the other hand, SAM is defined by visible
severe wasting, or by the presence of bilateral
pitting oedema of nutritional origin, or WHZ
< =37 score or MUAC <115 mm (<11.5 cm) in
children aged 6-59 months.” !

Globally, between 8 million and 11 million
children under 5 years of age die each year.®
More than 35% of these deaths are attributed
to undernutrition and 1 in 12 children (8%,
52 million) are wasted. It is also one of the
major causes of childhood deaths in devel-
oping countries.”"" More than 90% of
undernourished people live in developing
countries.” Africa carries the heaviest burden
of undernutrition." A recent study indicated
that 39.9% of children in the same age group
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are affected by malnutrition.” The prevalence of wasting
in East Africa is 6%."

Ethiopia has adopted a multisectorial nutrition policy
and has been implementing nutrition programmes
with some success.'* ' In this regard, a programme
called ‘the sustainable under-nutrition reduction in
Ethiopia (SURE)’ has been designed in Ethiopia. This
programme is a government-led multisectorial interven-
tion that helps to integrate the work of the health and
agriculture sectors. It delivers a complex multicompo-
nent intervention to improve child feeding, diversified
diet and nutritional behaviour modification to reduce
undernutrition."”

Although Ethiopia has progressed, in this way, towards
achieving the target for wasting, 7.2% of children under
5 years of age are still affected.'® According to the Ethio-
pian Demographic and Health Surveys (EDHS) in 2000
and 2005, the prevalences of wasting in children under
5 years of age were 11.1%'7 and 11.0%," respectively.
On the other hand, the prevalence of wasting in chil-
dren under 5 years of age declined from 10%" t0 9.8%>
between 2011 and 2016. Moreover, 7% of children in
Ethiopia are wasted according to the Ethiopian mini
EDHS of 2019.*' Amhara region is an area with surplus
food production in the country, but unfortunately with
a highly impacted area.”* According to a finding from
EDHS 2016, 9.8% of children were wasted.? The recent
findings also showed that high statistically significant hot
spots of wasting were found in the northern parts of the
country.24 =

Multiple factors contribute to childhood wasting.
The common determinants reported by several studies
include gender,” *** age of the child,*** diarrhoea in
the previous 2 weeks,”> ™ not consuming additional food
during pregnancy/lactation,” * non-exclusive breast-
feeding practices,3] % larger family size,”’ * mother’s
education,” > presence of acute respiratory infections
(ARIs),” ** attending Antenatal Care (ANC),****® immu-
nisation status.”* * In these cases, ANC helped mothers
protect their children from infection and take care of
child feeding practices.”®*

Childhood wasting varies between localities due to
individual and community-level factors. However, studies
were done only at the national and regional levels. The
prevention strategies and risk factors at the subregional
level were not under focus. We argue that having a subre-
gional approach enables application-specific area-based
policy intervention. Moreover, we focused on the 6-59
months age group in which wasting is highly prevalent.
In this age group complementary feeding is started and
feeding practice is fully dependent on caregivers.*’ *! The
researchers of this study initiated to conduct further study
on the causes of wasting to design local specific inter-
ventions. Additionally, this study helps fill the existing
knowledge gap by assessing the burden of wasting among
children aged 6-59 months in Meket district, North Wollo
zone, North-East Ethiopia.

METHODS AND MATERIALS

Study area, design and period

A community-based case-control study was undertaken
to identify determinants of wasting among children aged
6-59 months in Meket district, North Wollo zone, North-
East Ethiopia, from January to February 2020. Meket
district is located in Amhara regional state and is situ-
ated about 670 km north of the capital city of Ethiopia,
Addis Ababa. The district is also 245 km away from Bahir
Dar and 145 km away from the city of Woldia in North
Wollo Zone. It has 2 urban and 32 rural kebeles. Based
on Meket district administration reports, the catchment
population includes 208 687 people (106 430female and
102 257 male) in 48 532 households. The total number of
children aged 6-59 months in this district was 26 879; out
of those 13 708 of them were female and 13 171 male.*
There is 1 primary hospital, 13 health centres and 36
health posts in this district.

Source and study populations

All mothers or caregivers that had children aged 6-59
months and who were present in Meket district kebeles
during the study period were the source population.
Children aged 6-59 months who were admitted due
to wasting (WHZ<-2Z score) with their caregivers or
mothers were included in the study as cases. Children
aged 6-59 months and attending without wasting who
came for integrated community case management,
screening, immunisation, growth monitoring promotion,
and for other purposes were included as controls. Chil-
dren who had physical deformities which make anthropo-
metric measurements inconvenient were excluded from
the study. For instance, children who were born without
hands due to congenital deformities, were wounded or
had burnt hands were excluded from the study since they
had physical deformities.

Sample size and sampling procedure

The sample size was calculated using Epi Info V.7 statis-
tical software, and a case-control study was used. The size
of the sample was determined from a previous study that
was conducted in North-West Ethiopia, which was similar
to our study setting. All candidate variables of wasting
were considered and the largest was taken. Accordingly,
we took into account children from households of large
family size as it was the main associated factor of wasting
in the previous study.*

The percentages of exposure among cases and
controls in the abovementioned study were 64.4% and
46.6%, respectively. Detecting an OR of 2.7 with 95% CI
(Zo./2=1.96), a power of 80% (Zp=0.84) and a case to
control ratio of 1:2 were taken from the previous study.
Therefore, the total sample size after adding 5% possible
contingency for the non-response rate was 327. Of those,
109 cases and 218 controls were approached.

Among the 36 kebeles found in Meket district, 10 were
selected using simple random sampling methods. The
number of study participants, that is children aged 6-59
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months, was assigned for each selected kebele propor-
tionally to its size. The number of children in each kebele
was found from the vital statistics report of kebele offices.
After establishing the sampling frame, cases were iden-
tified and selected during a house-to-house visit in each
selected kebele. A simple random sampling technique
was used to select households until the sample size was
achieved. For more than one wasted child per house, the
lottery method was used. Whereas controls were selected
after the matching criterion of age was fulfilled according
to other inclusion and exclusion criterias. Individual
matching was carried out as one case followed by two
controls, based on three age categories from the same
neighbourhood found through transect walks. Controls
were matched to cases accordingly with an age interval
similar to that of the cases (+3 months) and based on their
place of residence (village or neighbourhood).?” ***"

Operational definitions

Wasting

Wasting is the nutritional deficient state of recent onset
related to sudden food deprivation or malabsorption, util-
isation of nutrients which results from weight loss, weight-
for-height below -2 SD from the WHO median value.*
In this study, acute malnutrition or wasting was used
interchangeably which was incorporated in both SAM
and MAM. MAM is defined as WHZ between -2 and -3
or MUAC between 115 mm and <125 mm. On the other
hand, SAM is defined as WHZ < -3 or MUAC <115 mm, or
the presence of bilateral pitting oedema, or both.”

Case

Children aged 6-59 months who were wasted according
to the above definition including SAM or MAM.

Control
Children who weren’t wasted or did not fulfil the defini-
tion of cases.

Data collection instruments and quality control

Data were collected from all eligible children by data
collectors using an interviewer-administered question-
naire and anthropometric measurements. MUAC was also
taken from all children with standardising procedures.
In addition to child anthropometry measurement, the
mothers or caregivers of the children were interviewed
face to face. The mothers or caregivers of the children
provided answers on variables such as the socioeconomic
and demographic characteristics of the participants.

Five nurses and 10 health extension workers for data
collection and five supervisors were recruited. The data
collectors and supervisors were provided with training for
3 days before the data collection period. The supervisors
regularly monitored and supervised the overall activity to
ensure the quality of data during the entire data collec-
tion period.

The questionnaire was adopted from different litera-
tures.?” 2 3234364950 1 (o originally prepared in English
and then translated to the local language, Amharic.

Finally, it was translated back to the English language by a
skilled person, who had good proficiency in both English
and Ambharic, to check its consistency. The questionnaire
was also pretested on 5% of actual respondents in Wadla
district which is almost similar to the study population of
this study. The questionnaire was modified based on the
pretest.

Moreover, the questionnaire was comprised of different
variables including socioeconomic and demographic
factors, child medical characteristics, child-caring prac-
tices (feeding practice, immunisation), maternal caring
characteristics, and environmental health conditions.
Household food insecurity was assessed by using the nine
standards of the Household Food Insecurity Access Scale
Questionnaire.”’ We also used the WHO validated 7-item
Food Frequency Questionnaire to quantify food diver-
sity score.” Additionally, the data collectors observed
expanded program on immunisation (EPI) cards to
check the date of birth of the child and immunisation
status.

To assess the physical growth and nutritional status
of the children, measurements of height and weight
were taken. Additionally, their age was determined by
interviewing mothers or caregivers or by checking their
birthday cards. These anthropometric data were collected
using the procedure stipulated by WHO by trained data
collectors, measured two times and then the average was
taken.”!

Anthropometric data were collected through the
measurement of the height and weight of children.
For those less than 2 years of age, measurement of the
height was done without shoes. The height is read to the
nearest 0.1 cm by using a horizontal wooden measuring
board with the infant in a recumbent position on a
hard and flat surface. However, the heights of children
24 months and above were measured using a vertical
wooden board by placing the child on the measuring
board. In this case, the child was standing upright in
the middle of the board. The child’s head, shoulders,
buttocks and heels touched the board. The heights
(lengths) of the children were recorded to the nearest
0.1 cm. Length is usually greater than standing height
by 0.5 c¢m if the child is 85 ¢cm or more. But, if length
cannot be measured standing, 0.5 cm were subtracted
from the supine length.”’

The weight of the child was measured by one health
professional, with a 25 kg hanging sprint, the scale grad-
uated to the nearest 100 gm with minimum clothing and
no shoes. Also, the scale should be at eye level to read
easily when the child is calm. Calibration was done before
weighing each child. This was done by setting it to zero
and checking the normality by weighing a material of
preknown weight. If there was a difference of 0.01 kg
or more between duplicate weighing, or if a measured
weight differs by 0.01 kg or more from the known stan-
dard, check the scales. Then, adjust or replace them if
necessary.”' See online supplemental file 1 for details of
tools.
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Data analysis and procedures
Epi Info V.7 and SPSS V.24 were used for data entry and
analysis, respectively. Besides, anthropometric data were
analysed using the WHO Anthro V.2006 software.” The
outcome variables were dichotomised into cases (1) and
controls (0). Then, frequencies and cross-tabulation were
used to describe the study population with regard to the
relevant variables. Conditional logistic regression was
used to fit the data to identify the predictors for wasting.
Bivariate logistic regression analysis was conducted to
discover the effect of each study variable on the outcome
variable. Variables having a value of p<0.25™ on the bivar-
iate analysis entered into a multivariate logistic regression
analysis to control the possible confounding. In the multi-
variate logistic regression analysis, variables with a value
of p<0.05 were considered statistically significant. The
Hosmer-Lemeshow goodness-of-it test (XQ/ df=4.92; Root
Mean Square Error of Approximation (RMSEA)=0.05;
Comparative Fit Index (CFI)=0.95; Tucker-Lewis Index
(TLI)=0.91) was applied to test the appropriateness of
the model. Multicollinearity between independent vari-
ables was checked and all of the variables scored variance
inflation factors <10.

Patient and public involvement
No patient was involved.

RESULTS

Demographic and socioeconomic characteristics

A total of 327 respondents (109 cases and 218 controls)
were interviewed at the community level, with a response
rate of 100%. Among all respondents, 48 (44.0%) cases
and 110 (50.5%) controls had four to five families per
household. Considering the number of children under
5 years of age in the households, 9 (8.2%) cases and 32
(14.7%) controls had less than two children per house-
hold. When we see maternal education status, 43 (39.4%)
cases and 65 (29.8%) control mothers were not educated.
Most decisions on the use of household money were by
fathers who accounted for 85 (78.0%) cases and 142
(65.1%) controls (table 1).

Child medical characteristics

Among the surveyed children, 74 (67.9%) cases and 133
(61.0%) controls were still breast feeding. Regarding the
morbidity status of the children, 61 (56.0%) cases and
115 (52.8%) controls had a history of diarrhoea 2 weeks
preceding the survey. In addition, 37 (33.9%) cases and
35 (16.1%) controls had a history of ARI 2 weeks before
the survey (table 2).

Child-feeding characteristics

Among all the surveyed children, 58 (53.2%) cases and
172 (78.9%) controls consumed complementary feeding
three or more times in a day, while 67 (61.5%) cases
and 163 (74.8%) controls were exclusively breast fed.
Regarding the frequency of breast feeding, most of the

Table 1 Socioeconomic and demographic characteristics
of study participants in Meket district, North Wollo zone,
North-East Ethiopia, January 2020 (n=327)

Variable Categories Case N (%) Controls N (%)
Head of Male 89 (81.7%) 177 (81.2%)
household headed
Female 20 (18.3%) 41 (18.8%)
headed
Marital status Married 89 (81.7%) 177 (81.2%)
Divorced 17 (15.6%) 34 (15.6%)
Widowed 3 (2.8%) 7 (3.2%)
Religion Orthodox 70 (64.2%) 168 (77.1%)
Muslim 39 (35.8%) 50 (22.9%)
Family size 2-3 42 (35%) 78 (35.8%)
4-5 48 (30%) 110 (50.4%)
>5 19 (39%) 30 (13.8%)
Children under 5 <2 9 (8.2%) 32 (14.7%)
YEAGIORATE R ) 38 (34.9%) 78 (35.8%)
>2 62 (56.9%) 108 (49.5%)
Maternal llliterate 43 (39.4%) 65 (29.8%)
education Readand 28 (25.7%) 65 (29.8%)
write
Primary 15 (13.8%) 33 (15.2%)
education
Higher 23 (21.1%) 55 (25.2%)
education
Paternal llliterate 40 (36.7%) 63 (28.9%)
silueaden Readand 34 (31.2%) 84 (38.5%)
write
Primary 15 (13.8%) 34 (15.6%)
education
Higher 20 (18.3%) 37 (17.0%)
education
Maternal Public 7 (6.4%) 27 (12.4%)
occupation servant
Farmer 20 (18.3%) 53 (24.3%)
Merchant 39 (35.8%) 59 (27.1%)
House wife 43 (39.5%) 79 (36.2%)
Paternal Public 12 (11.1%) 36 (16.5%)
occupation servant
Farmer 53 (48.6%) 82 (37.6%)
Merchant 19 (17.4%) 41 (18.8%)
Daily 25 (22.9%) 59 (27.1%)
labourer
Maternal Yes 35 (32.1%) 106 (48.6%)
decision- No 74 (67.9% 112 (51.4%)

making on use
of household

money
Have livestock  Yes 61 (56.0%) 127 (58.3%)

No 48 (44.0%) 91 (41.7%)
Number of 0 50 (45.9%) 91 (41.7%)
livestock per
household 1-5 42 (38.5%) 88 (40.4%)

>5 17 (15.6%) 39 (17.9%)

Continued
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Table 1 Continued
Variable Categories Case N (%) Controls N (%)
Have farmland  Yes 60 (55%) 111 (50.9%)
No 49 (45.0%) 107 (49.1%)
Land size, <0.5 67 (61.5%) 122 (56.0%)
hectares 05 16 (14.7%) 36 (16.5%)
>0.5 26 (23.8%) 60 (27.5%)
Food security Food secure 83 (76.1%) 180 (82.6%)
S Mild food 7 (6.4%) 10 (4.6%)
insecure
Moderately 16 (14.7%) 23 (10.5%)
food
insecure
Sever food 3 (2.8%) 5 (2.3%)
insecure
Sex of child Male 48 (44.0%) 99 (45.4%)
Female 61 (56.0%) 119 (54.6%)
Age of children, 6-8 7 (6.4%) 6 (2.7%)
months 9-11 14 (12.8%) 10 (4.6%)
12-23 54 (49.5%) 119 (54.6%)
24-59 34 (31.2%) 83 (38.1%)
Place of delivery Health 56 (51.4%) 106 (48.6%)
facility
Home 53 (48.6%) 112 (51.4%)
Wealth Index Poor 50 (45.9) 134 (61.5)
Medium 36 (33.0) 45 (20.6)
Rich 23 (21.1) 39 (17.9)

Table 2 Child medical characteristics of the study
participants in Meket district, North Wollo zone, North-East
Ethiopia, January 2020 (n=327)

Variable Categories Cases N (%) Controls N (%)
Breast Yes 74 (67.9%) 133 (61.0%)
feeding No 35(32.1%)  85(39.0%)
Diarrhoea  Yes 61 (56.0%) 115 (52.8%)
2weeks g 48 (44.0%) 103 (47.2%)
before the

survey

Fever 2 Yes 72 (66.1%) 146 (67.0%)
weeks No 37 (33.9%) 72 (33.0%)
before the

survey

ARI 2 weeks Yes
before the No
survey

History of  Yes
measles No
2 weeks

before the
survey

37 (33.9%)
72 (66.1%)

35 (16.1%)
183 (83.9%)

1 (0.9%)
108 (99.1%)

1 (0.05%)
217 (99.5%)

ARI, acute respiratory infection.

mothers, 48 (44.0%) cases and 111 (50.9%) controls,
breast fed their children eight times or more per day.
Moreover, 18 (16.5%) cases and 89 (40.8%) controls
consumed at least four food groups daily. Most of the
surveyed children, 93 (85.3%) cases and 174 (79.8%)
controls were immunised. Additionally, 89 (81.7%) cases

and 179 (82.1%) controls supplemented with vitamin A
(table 3).

Maternal caring characteristics

Among all the mothers or caregivers, most of them, 71
(65.1%) cases and 124 (56.9%) controls were in the age
group between 20 years and 29 years. Ninety-one (83.5%)
cases and 191 (87.6%) controls received ANC during
pregnancy. With regard to mothers’ extra food during
pregnancy and lactation, 69 (63.3%) cases and 154
(70.6%) controls responded positively. Additionally, most
caregivers, 92 (84.4%) cases and 201 (92.2%) controls
gave first birth in the age group between 20 and 29. More-
over, 71 (65.1%) cases and 136 (62.4%) controls already
had 1 to 3 children (table 4).

Environmental health condition

The families who had access to protected water sources
included 87 (79.8%) cases and 177 (81.2%) controls.
Among the respondents, 67 (61.5%) cases and 130
(59.60%) controls required less than 15 min to fetch
water from the sources. About 41 (37.6%) cases and
90 (41.3%) controls used 40-50 L water per household
within a day. Of all caregivers, 66 (60.5%) cases and 128
(58.7%) controls used treated water at home. Whereas
40 (36.7%) cases and 122 (56.0%) controls had good
washing practice. Among caregivers, 87 (79.8%) cases
and 169 (77.5%) controls had latrines. Additionally, 67
(61.5%) cases and 126 (57.8%) controls disposed waste
by burning (table 5).

Determinants of wasting

Among the variables subjected to conditional binary
logistic regression, the number of children under 5 years
of age in households, maternal decision-making on the
use of household money, complementary feeding started
in a month, dietary diversity score, frequency of comple-
mentary feeding, immunisation, knowing and practising
critical handwashing time, households water consump-
tion per day and ARI showed association with a value of
p<0.2. Variables that showed association in bi-variable
regression analysis were subjected to multivariable logistic
regression analysis to see and evaluate the independent
effect of each variable on wasting.

Ultimately, the multivariable conditional logistic
regression model revealed that the odds of mothers who
were making decision on the use of household money
were nearly 3.04 times more likely to develop wasting as
compared with their counterparts (adjusted odd ratio
(AOR)=3.04, 95% CI 1.08 to 7.83). The odds of wasting
were nearly 2.64 times riskier among those who did not
take atleast four food groups daily than their counterparts
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Table 3 Child-feeding characteristics of the study participants in Meket district, North Wollo zone, North-East Ethiopia,

January 2020 (n=327)

Variable Categories Cases N (%) Controls N (%)
Frequency of complementary feed per day <2 times 51 (46.8%) 46 (21.1%)
>3 times 58 (563.2%) 172 (78.9%)
Frequency of breast feeding per day 4-7 times 61 (56%) 107 (49%)
>8 times 48 (44%) 111 (51%)
Child exclusively breast fed, months <6 or >6 50 (45.9%) 47 (21.6%)
6 59 (54.1%) 171 (78.4%)
Immunisation Immunised 93 (85.3%) 174 (79.8%)
Not immunised 16 (14.7%) 44 (20.2%)
Vitamin A supplementation Yes 89 (81.7%) 179 (82.1%)
No 20 (18.3%) 39 (17.9%)
Dietary diversity score <4 food groups 91 (83.5%) 129 (569.2%)
>4 food groups 18 (16.5%) 89 (40.8%)
Food insecurity Not secured 84 (77.1%) 122 (56.0%)
Secured 25 (22.9%) 96 (44.0%)

(AOR=2.64, 95% CI 1.64 to 5.23). The odds of wasting
were 3.52 times higher among children who didn’t had
complementary breast feeding at optimal time than those
who started feeding at 6 months (AOR=3.52, 95% CI
1.097 to 6.97). Children who feed only two times and less
were 6.68 times more likely to develop wasting than those
who feed more than two times a day (AOR=6.68, 95% CI
3.6, 11.25). Children who had a history of ARI 2 weeks
before the survey were 2.21 times more likely to develop
wasting as compared with their counterparts (AOR=2.21,
95% CI 1.07 to 7.86) (table 6).

Table 4 Maternal caring characteristics of the study
participants in Meket district, North Wollo zone, North-East
Ethiopia, January 2020 (n=327)

DISCUSSION

The nutritional status of children under 5 years of age can
be affected by different factors. Factors contributing to
wasting are multilayered. Identifying the determinants of
wasting in the study area can be very important for imple-
menting an effective intervention. Most of the previous
studies were cross-sectional and facility-based which
might show bias. Children whose mothers did not partic-
ipate in decision-making on the use of household money
were 3.04 times more wasted than their counterparts
(AOR=3.04, 95% CI 1.08 to 7.83). This result was in line
with the study conducted in the Libo Kemekem district
of the Amhara region® and southern Ethiopia.* This
could be explained by the fact that empowering women’s
decision-making autonomy is crucial for maternal health
service utilisation. It also enables mothers to discuss with
health professionals about their child’s growth, infant,
and young child feeding. Moreover, this might ensure
women’s equality in decision-making with men and lead
to applying nutritional information obtained from health
facilities.

Moreover, this study described that the probability of
wasting was 3.02 times more likely among children who
started complementary feeding at <6 and >6 months
duration than those who had started complementary
feeding at 6 months (AOR=3.02, 95% CI 1.097 to 6.97).
This result was consistent with studies conducted in North
Ethiopia,* South Ethiopia® and Nigeria.”® This might be
due to starting complementary feeding early and lately
has an impact on child growth and mental development
as well as it might decrease the immunity of child to
protect against ARI and other childhood illnesses.

The odds of children with less than four food diversity
scores were 2.64 times higher to be wasted than the odds

Variable Categories Cases n (%) Controls n (%)
Age of mothers, 20-29 71 (65.1%) 124 (56.9%)
bEaLS 30-39 27 (24.8%) 76 (34.8%)
40-49 11(10.1%) 18 (8.3%)
Age at which 15-19 15(13.8%) 16 (7.3%)
tmhglt:‘::;gbﬁ‘;’ti 20-29 92 (84.4%) 201 (92.2%)
years 30-39 2 (1.8%) 1(0.5%)
Total child born  1-3 71(65.1%) 136 (62.4%)
earlier >3 38 (34.9%) 82 (37.6%)
Extra food Yes 69 (63.3%) 154 (70.6%)
taken during No 40 (36.7%) 64 (29.4%)
pregnancy and
lactation
Antenatal Care  Yes 91 (83.5%) 191 (87.6%)
(ANC) No 18 (16.5%) 27 (12.4%)
6
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Table 5 Environmental health characteristics of the study participants in Meket district, North Wollo zone, North-East

Ethiopia, January 2020 (n=327)

Variable

Households water consumption per day, litres

Time taken to fetch water in round trips, min

Doses households use water chemical

Have latrine

Handwashing practice of mothers/caregivers

Method of households waste disposal

Source of households drinking water

Ca

tegories

<40
40-50
>50
<15
15-30
>30

Yes

No

Yes

No

Yes

No
Bu

rning

Open field

Protected

Un

of children who had four and above daily consumption
of food diversity scores (AOR=2.64, 95% CI 1.64 to 5.23).
This was consistent with a previous study conducted in
Ghana.?” This could be explained by the fact that a dietary

protected

Cases N (%)
37 (34.0%)

41 (37.6%)
31 (28.4%)
67 (61.5%)
18 (16.5%)
24 (22.0%)
66 (60.6%)
43 (39.4%)
87 (79.8%)
22 (20.2%)
40 (36.7%)
69 (63.3%)
67 (61.5%)
42 (38.5%)
87 (79.8%)
22 (20.2%)

Controls N (%)
54 (24.8%)
90 (41.3%)
74 (33.9%)
130 (59.6%)
46 (21.1%)
42 (19.3%)
128 (58.7%)
90 (41.3%)
169 (77.5%)
49 (22.5%)
122 (56.0%)
96 (44.0%)
126 (57.8%)
92 (42.2%)
177 (81.2%)
41 (18.8%)

intake below the minimum requirement leads to nutri-
tional inadequacy and reduces the immune response.
It exacerbates the chance of childhood illness and, ulti-
mately, acute malnutrition.

Table 6 Determinants of wasting among children aged 6-59 months in Meket district, North Wollo zone, North-East Ethiopia,

January 2020 (n=327)

Variable Categories Cases N (%) Controls N (%) COR (95% CI) AOR (95% CI)
Number of children under 5 years <2 9 (8.2%) 32 (14.7%) 1 1
of age in households 2 38(34.9%) 78 (35.8%) 1.73 (0.74 to 6.30) 2.35 (0.93 to 4.87)
>3 62 (56.9%) 108 (49.5%) 2.04 (1.05 to 6.01) 1.96 (0.74 to 5.89)
Maternal decision-making on use Yes 35 (32.1%) 106 (48.6%) 1 1
of household money No 74(67.9% 112 (51.4%) 2.01 (1.68 to 4.51) 3.04 (1.08 to 7.83)*
Complementary feeding started At 6 months 59 (54.1%) 171 (78.4%) 1 1
Before or >6 months 50 (45.9%) 47 (21.6%) 3.08 (1.13 to 8.49) 3.02 (1.097 to 6.97)*
Dietary diversity score (food <4 91 (83.5%) 129 (59.2%) 3.47 (1.36 to 4.87) 2.64 (1.64 t0 5.23) *
groups) >4 18 (16.5%) 89 (40.8%) 1 1
Frequency of complementary <2 times 51 (46.8%) 46 (21.1%) 3.29 (1.62 to 6.87) 6.68 (3.6 to 11.25)*
feeding 3-5 times 58 (53.2%) 172 (78.9%) 1 1
Immunised Yes 93 (85.3%) 174 (79.8%) 1 1
No 16 (14.7%) 44 (20.2%) 1.47 (1.05 to 3.97) 1.19 (0.74 to 3.01)
Knowing and practising critical Yes 40 (36.7%) 122 (56.0%) 1 1
TS e i No 69 (63.3%) 96 (44.0%) 219(1.19t02.571)  1.46 (0.57 to 1.84)
Households water consumption <40 37 (34.0%) 54 (24.8%) 1.64 (1.28 to 2.99) 0.41 (0.91 to 1.87)
per day, litres 40-50 41 (37.6%) 90 (41.3%) 1.09 (1.31 t0 2.97) 1.21 (0.56 to 2.63)
>50 31(28.4%) 74 (33.9%) 1 1
ARI Yes 37 (33.9%) 35(16.1%) 2.69 (1.93 t0 9.73) 2.21 (1.07 to 7.86)*
No 72(66.1%) 183 (83.9%) 1 1

*Variable significant at p<0.05, 1 = reference, n=frequency.
AOR, adjusted odd ratio; ARI, acute respiratory infection; COR, crude odd ratio.
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Wasting was 2.21 times higher among children affected
by ARI 2 weeks before the survey than their counter-
parts (AOR=5.21, 95% CI 1.07 to 7.86). This finding was
supported by a study conducted in the Somali region,?
North-West Ethiopia®® and western Amhara.”® This was
because infection makes it difficult to maintain an optimal
nutritional status by decreasing the appetite of children.

According to the finding of this study, children who
had history of less than two times frequency of comple-
mentary feeding were 6.68 times more likely to be
wasted than those children having three or more times
frequency of complementary feeding (AOR=6.68, 95%
CI 3.6 to 11.25). This result was consistent with the study
conducted in southern Ethiopia.*” The finding of this
study also supports one of the health sector policies of
strengthening infant and young child feeding practices
to prevent child mortality.”® This was because having
frequent complementary feeding practices could lead to
optimal growth and development of the child as well as
increase their chances of survival.

CONCLUSION

Our result implies that the right time to introduce
complementary foods, the frequency of feeding and also
the amount of food consumed were some of the crucial
factors that needed to be changed in child nutrition to
reduce wasting. Furthermore, within the framework of
our study, the empowerment of women in the decision-
making process and the prevention of ARI should be
seen as a necessary benchmark for preventing acute
malnutrition.
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Annx1
English version Questionnaire:
Woreda
Kebele
date
Data recorder name signature Y/
Code: (1) cal00
K =
(1) c0100 ey ca= case
(2) col00--------=--memee Co= control
Sr. No | Part 1: Socio-demographic factors Categories of Response Options Skip
100 Head of HHs 1. Male 2. female
1. Married 2. Single 3.
Divorced
4.  Separated 5. Widowed
101 Marital status
102 Ethnicit
ety 1. Amhara 2. Oromo 3. others

103 Religion

1. Orthodox 2. Muslim 3. Protestant
4. Catholic 5. Other specify

104 HHs with under Syrs children

105 Maternal Education

1 Can’t read and write
2. Can read and write (Informal
education)
3. Primary education (1-8)

4. Secondary education and above
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5.Higher education

1 Can’t read and write
2. Can read and write (Informal
education)

3. Primary education (1-8)

4. Secondary education and above

1 Pat 1 educati
06 et edtcation 5.Higher education
107 _ _
Occupation of mother Occupation type--------- --------
108 , .
Occupation of husband Occupation type-----------------
109
110

Decision making on use of money o '
Decision making by-----------------

111

Ownership of livestock yes 2 No
112 Livestock per household
NO-------mm -
113 Ownership of land
p Yes 2. No
114
Land by hectare per HH Hectare-------------
In the past four weeks, did you worry that
your household would not have enough food? | O = No (skip to Q2)
115
1=Yes Code
1 = Rarely (once or twice in the past
four weeks)
2 = Sometimes (three to ten times in the
115.1

How often did this happen? past four weeks)
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3 = Often (more than ten times in the

past four weeks)

116

In the past four weeks, were you or any
household member not able to eat the kinds
of foods you preferred because of a lack of

resources?

0 = No (skip to Q3)
1=Yes

116.2

How often did this happen?

1 = Rarely (once or twice in the past
four weeks)

2 = Sometimes (three to ten times in
the past four weeks)

3 = Often (more than ten times in the

past four weeks)

117

In the past four weeks, did you or any
household member have to eat a limited

variety of foods due to a lack of resources?

0 =No (skip to Q4) 1=Yes

117.3

How often did this happen?

1 = Rarely (once or twice in the past
four weeks)

2 = Sometimes (three to ten times in
the past four weeks)

3 = Often (more than ten times in the

past four weeks)

118

In the past four weeks, did you or any
household member have to eat some foods
that you really did not want to eat because of
a lack of resources to obtain other types of

food?

0=No (skiptoQ5) 1=Yes

119.4

How often did this happen?

1 = Rarely (once or twice in the past

four weeks)
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2 = Sometimes (three to ten times in the
past four weeks)
3 = Often (more than ten times in the

past four weeks)

120

In the past four weeks, did you or any
household member have to eat a smaller meal
than you felt you needed because there was

not enough food?

0 =No (skip to Q6)
1=Yes

120.5

How often did this happen?

1 = Rarely (once or twice in the past
four weeks)

2 = Sometimes (three to ten times in the
past four weeks)

3 = Often (more than ten times in the

past four weeks

121

In the past four weeks, did you or any other
household member have to eat fewer meals in

a day because there was not enough food?

0 =No (skip to Q7)
1=Yes

121.6

How often did this happen?

1 = Rarely (once or twice in the past
four weeks)

2 = Sometimes (three to ten times in the
past four weeks)

3 = Often (more than ten times in the

past four weeks

122

In the past four weeks, did you or any other
household member have to eat fewer meals in

a day because there was not enough food?

0 =No (skip to Q7)
1=Yes

122.7

How often did this happen?

1 = Rarely (once or twice in the past

four weeks)
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2 = Sometimes (three to ten times in the
past four weeks)
3 = Often (more than ten times in the

past four weeks)

123

In the past four weeks, was there ever no
food to eat of any kind in your household

because of lack of resources to get food?

0 =No (skip to Q8)
1=Yes

123.8

How often did this happen?

1 = Rarely (once or twice in the past
four weeks)

2 = Sometimes (three to ten times in the
past four weeks)

3 = Often (more than ten times in the

past four weeks)

124

In the past four weeks, did you or any
household member go to sleep at night

hungry because there was not enough food?

0 =No (skip to Q9)
1=Yes

124.9

How often did this happen? Occur

1 = Rarely (once or twice in the past
four weeks)

2 = Sometimes (three to ten times in
the past four weeks)

3 = Often (more than ten times in the

past four weeks)

125

In the past four weeks, did you or any
household member go a whole day and night
without eating anything because there was

not enough food?

0 = No (questionnaire is finished) 1 =

Yes
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1 = Rarely (once or twice in the past
four weeks)
2 = Sometimes (three to ten times in the
past four weeks)
3 = Often (more than ten times in the
125.10 o
How often did this happen? past four weeks)
Part : 2 Child medical Condition and Dietary diversity status age 6-59 months
200 Child sex Female 2. Male
201 Child age(In months)
Age--------mmmme-
202 hild Height/Length
Child Height/Length | Cm
203 child weight | Ke
204
Place of delivery 1. Home 2. Health facility 3.
other
Still breastfeed child L. yes
205
2. no
206 Diarrhea
1.Yes 2. No
207
0 Fever 1. yes 2. No
2
08 ARI 1. yes 2. No
2
09 Measles 1. yes 2. No
Part : 3 Child feeding practices and Household Food Security status age 6-59
months
Age complementary feeding started(In
300
months month -----------
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Month
6-8 1. <2 times, 2. >2 times
9-11 1. <3 times, 2.>3 times
12-23 and
301 Frequency of complementary feeding by age | above 1. <4 times, 2.>4 times
302 Frequency of Brest feeding/day 4-7Time  2.>8 Times
303 EBF child( In months) consistency Month-------------
304 Immunization Yes 2.No
305 Vitamin A supplementation l.yes 2.No
3.1 Dietary Diversity score
Food Group Example Yes or No
306 white potatoes, white yams, white
Did the child Eat white tubers and roots? cassava, or other foods made from roots
ripe mangoes, cantaloupe, apricots
307 (fresh or dried), ripe papaya, dried
peaches + other locally available
Did the child Eat Vitamin a rich fruits? vitamin A-rich fruits
308 beef, pork, lamb, goat, rabbit, wild
Did the child Eat flesh meats? game, chicken, duck, or other birds
309 chicken, duck, guinea hen or any other
EGGS ege
310 oil, fats or butter added to food or used
OILS AND FATS for cooking
311 beans, peas, lentils, nuts, seeds or foods
LEGUMES, NUTS AND SEEDS made from these
milk, cheese, yogurt or other milk
A2 milk and milk products products
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Part I'V: Maternal characteristics
400
Age of mother(years) T —
401 Age at first birth(years)
Age--------------
402 Total child born before No
403 Extra food during pregnancy/lactation
Yes 2.No
404 | visited health facility for ANC?
Yes 2.No
V. Environmental Health characteristics
500 : :
Water used in HH per day by liters T
501 . . S .
Time to obtain drinking water (round trip) T e
502
HHs treat water by any mean Yes 2. No
503 | Availability of latrine 1. yes 5 No
504 : :
Materials used to wash hands after toilet Method oo
505 Hand washing practice of mothers/Knowing | 1. Wash frequently 2. Wash less
Critical Hand washing time frequently/not wash
506 :
Method of disposal of HHs waste 1. Burning /pit 2. Open field
507 e
Source of Drinking water 1. protected 2. unprotected
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Translated to Amharic... PATICE A ML P
Pme+k N
AL e B
Y A
7

8 ANAN® NP 4CT /A
ne (12 9t NA+T(1)=NH108-NH413,
PAFTRAD (2)=NT108=n"V413

N&A 1: MANERT ADTPMPR AT NUAR
+.¢ +8PF Pac AN (1)
100 ANO-¢- oy e 2. 0F

101 PoNF Uir

1. £10F 2.PAINF
3. PLFT 4.NA, PIR+NF

1L.AT94 2796 3.AC9°

102 NLC 4.0A NA RIAR

1.ACT2AN 2.0>QA 9P
103 LULIEY 3TCENFTE  4NntAN

5.0A NA RIAR

[ 2. NShA®F NFF
104 | PAAN NHE AN Y Yok A —

PATF/PN8T PTMUCT Ui

1.PA+TZF 2. INNG dog&
3.15 828  4.UA+T 248

105 5. 299 NH NAL
PANT PFUCT Ui 1.PA+T9Z 2.973NNG dOg&
106 3.15 848 4. UA+E 828

Chekol YT, et al. BMJ Open 2022; 12:e057887. doi: 10.1136/bmjopen-2021-057887



Supplemental material

BMJ Publishing Group Limited (BMJ) disclaims al liability and responsibility arising from any reliance
placed on this supplemental material which has been supplied by the author(s)

BMJ Open

5. 25 NHNAL
1PN ACRNAE 2. PaRYNF: AGtE
3908 4N¢  5.097 NetE
107 PATT Ne- 6.tM¢ 7.0A NA £IAZ-————-
1. eyt Aetd 2978
31N 4.P9TNStE 5.+
108 eANT Né& AA NA RBIAR -
AANT PNLAAMT OCYR M, 927 PUA 1L 2 | e nYa
109
10| D73 AR N0 O o pew 91 sy | T ZATT 3 ARG
111 PN ATNAT AAEU? 1A 2. PAg®
1y | PR RINAT AR A
113 PCA ¢t AATU? 1.AD 2. PAgP
114 | 9°7PUA LhrC/mame/ hATU E N PNl CL N 0 T —
NAL® AT NT°TF @-ND NNLF NS N | 0= PATR (O-M ME D)
115 goo)) NAM P4, +¢hTP@m- YNC? 1=AP he
1 = PATAME ( ATR/UAL NALD-
AT AT @-NAD)
2 = hAR AAR (3-10 1H NALD At
A9RYE @A)
3 = AR (N10 1H NARNAL®- At
115.1 | A9"T PUA 1H +nN+? ARTF D)
NAL@ At ATRTE @AM PNAHAN ANA PUT | 0 = PATR (@M ML M3)
116 | NTIHN ARt PATLT PARLATIDY IR | 1= AP
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ALTT AL PPl AA?

116.2

ATRT PUA 1H +hN+?

1 = PATATRE ( ATE/FAE NALO-
AT AR M-ND)

2 = hRAR AAR (3-10 1H NALD- Aét
AT DN

3 = A9H (N10 1H NALNAL® hdt
AT D)

117

Ne APCNT NAMRPE TPRT LT NALD Adt
AT @A PNHAN ANA PUT Nk PAUY
PHaemmMYT 721N NAFAA ?

0= PATR (@M ML M4)
1=hAP

117.3

ATRT PUA 1H +NNA+2

1 = PATATE ( ATE&/UAT NALO-
AT ATRTT DN

2 = ARAE AAR (3-10 TH NALD Aét
ATRTF @N)

3 = WUaH (10 1H NARNAL D Al
ATTF @NH)

118

NALD hé-F ATPTF @A PN+AN ANA PLPY
a1 PaLLAIM™T 9291 NAFAA AA
P £ AT 991 NATY9 T+ 2N P+?

0= PAT® (@M ML D5)
1= AP

118.4

ATRT PUA 1 +NA+?

1 = PATATE ( ATL/UAE NALD-
At AT DN

2 = RAR AAR (3-10 1H NALD- Ad-F
ATRTT MDD

3 = A9H (N10 1H NALNAL®- Al
ARTF M-AD)

119

NALD hét ARTE N PR+HAN ANA

0= PAG® (@M DL M6)
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PUY AINFE 9PN +aRNA Nd 9o
NAMRP4 gAY P+

1=AP

119.5

ATRT PUA 1 +NA+?

1 = PATATRE ( ATE/FAT NALO-
AT ATRTT M-NM)

2 = RAR AAR (3-10 1H NALD- A&t
ARTF M-ND)

3 = UA9H (N10 1H NARNAL D~ Ad-T
ATRTT DN

120

NAL® At ATTE @AD PNRAAN ANA
PUY RTINS 9PN +aRNA Nd 99
NATPE4. 9o AT P+2?

0= PAG® (@M ME M6)
1= AP

120.6

ATRT PUA 1 +NA+2

1 = PATAME ( ATE&/UFAE NALO-
AT ATRTT M-NM)

2 = RAR AAR (3-10 1H NALD- A&t
ARt M)

3 = A9 (N10 1H NALNAL @ hd-T
AR DN

121

NAL@ At ATTE @AD PNRAAN ANA
PUT NAMIR ATN+E 9o +a09NA Ng 9o
NAMPE 4 goATP+2?

0=PAJ™ (@M ML M7)
1= AP

121.7

ATRT PUA 1 +NA+?

1 = PATAME ( ATE/FAE NALD-
Ré-t AP OND)

2 = hAR AAE (3-10 TH NAL@- A
AR @A)

3 = A%t (D10 TH NARNALE: At
ARTF @A)

Chekol YT, et al. BMJ Open 2022; 12:e057887. doi: 10.1136/bmjopen-2021-057887




Supplemental material

BMJ Publishing Group Limited (BMJ) disclaims al liability and responsibility arising from any reliance
placed on this supplemental material which has been supplied by the author(s)

BMJ Open

NAL® At ARTE AT 929 NNt
@ND M&F POPA Ne APCNT NARPE | 0 =PATR (B-M ML HY)
122 gonTy Pt 1= AP
1 = PATATRE ( ATE/UAT NALD-
At ATRTE DN
2 = AAR RAE (3-10 1H NALD- At
AT m-N)
3 =U0a9d (N10 1H NALNALD- Ad-tF
122.8 | A9"Y PUA 1H +hA+? ATRTE M-A)
NAL® AT ATTFE @ND PN+AN ANA
PUT htg NUA PLNE- AM AA N 9P | 0 = PATR (@M ML M)
123 NARP4/NAGRAR: gPNT T 2 1= h?P
1 = PATATRE ( ATE/UFAE NALO-
At AT @-ND)
2 = ARAE AAR (3-10 1H NALD~ Ad-t
ATRTE @D
3 = A9 (N10 1H NARNAL @ hdt
123.9 | AT PUA 1H +hA+?2 ARt M)
NALD AdT AT @AD PN+HAN ANA
PLY ™A 7 AT AAT 9PN ABNA | 0=PATR (P PR AAD)
124 PPA/PLL/RA TP NAARS 4GP PF? 1=hAP
I = PATATRE ( ATE&/UAE NALG-
Rt ATRTE @A)
2 = ARAR AAR (3-10 1H NALD~ Ad-t
ARTF M-AD)
124.10 | A9RY PUA 1H +hN+? 3 = Ua%% (N10 1H NARNAL @ AdT
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AT @Nm)
h&A 2. PURSTT MT AT PAA® 27N U337 N+aRAh+ h 6-59 @C
200 PAEP 95 .oy e 2.0%
01 PAEP ALY 12—
202 PAB/E ¢mF/CHM®F | Aog
203 PAS/E ANy s .7
204 1. v+ oA 2. M5 +&9® 3,
ABRY P MAZR?
AA
M+ KPMNR, 1072 e
205 2. PAgR
206 Mt PAMNANT F2NTPT T1EY M2 GoN P
508 TP INLE NAL® ANF OC A2 LA 5 PAGRGD
209 adt INLM- /6F NALD MNF OC BN 2 1.AD 2. PAM-gT
PARTM- POR+ILA N&A FOIC INLM-/d-F
210 NAL® NN+ OC DN ? 1.AD 2. PAM-9®
211 &% NALD AN OC @-N INLa/E+? 1.AD 2. PAM-9
N&A :3 6-59 ®C PUr URSH PAA® 71N ACATY AT PNt e91N PATTY
U137 N+aeAnt
300 tenT 4 IR\ AOF BADCA AT/AT? 12—
Month
1.<21H, 2.>2
6-8 1
301 +enT9Z IR N$Y AT NLTRN+IDAN+ 9-11 1.<31H, 2.3
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0
1.<41H, 2.>4
12-24A5 NHNAL | 1H
302 N$T ILUA 1H FMNLAAR? 4718 2.>8 14
303 PTFt M+ NF AN ®C mN/F e
304 ATNT ONL A/AT A 2. AADNALID
ALY h MAL A/AT AD 2. hRADALYD
2.1 6-59 MC PYURTYT
PAM® 27N U337 N+aAh+
A0 e
Pgoal head goAA PAT
760 £7F INNC ETFIPRAC AT AT
- UK/ PNC HC 29INF +aRoINAA/AT? PAC HC
URHS NARFMT A PNARTE  9R9NF
30 +amoNhd/AT? @My T PiaHinh @™.H.+
307 | URH/E NI +aRIINANAT? P&PA/NT PLLCT PANF
308 UK/ ATRAA +ARINAA/AT? Pec
309 | URH/E #NF PAM. 9P +aRINAA/AT? He T &N, M.H.+
310 | URH/E MEMAIPPNF HC +aRINAA/AT? NEATAICNLATADHIATC @.Ht
311 URHE O+F AT PO+T +PRATAAINANAT? | O+FTARNIACY
h&A:4 5% U3 g N+acAh+
400 | PTF AETY Yo N
401 PaREaC P ABR Y NNTF ATRHA, MALH oy
402 | 927 PUA AT DAL, ANHA
403 | +nTIZ RN NCTHT AT Mt TNt 14 | LAD 2. RADAL gD
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ToNE 1NC?

404 | $£M®AL DA FLCT INC? LA® 2. hARZNMGR
h&4 5. PAhNNm.5 N+aAh+

500 | 9°7% PUA ®-U N AFC N$Y FMPmmATU? A N o —

501 IoIPUA 1H L ENAN @-U ATRSET? ART - mmmmmmmmmeeee

502 | P@rU hemp R8YULT FMPTHAL? AD 2. RIM$gIegR

503 A7 NF AATU? 1. h@ 2. PAI9R
@AY PAS ARFMNP 1H MNATY FO-bFa-

0 AAR? AD 2. AAM-&gD
$AAYT ATIADIL PIOFMPA-F HE, ToLY

> y0-9 HE
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