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ABSTRACT

Background: Diets high in fruits and vegetables are widely recommended for healthier life.
Fruits have historically held a place in dietary guidance because of their concentrations of dietary
fiber, vitamins, minerals, electrolytes; and more recently phytochemicals, especially
antioxidants. However, fruit consumption in Ethiopia is very low. The barriers and enablers
affecting consumer behavior towards fruits consumption including price, preference, quality,
safety and access are largely undocumented; hence, making it difficult to design effective
interventions that improve consumption of fruits. For example, fruits are sold around some
schools, but the minimum amount that one can buy is half a kilogram. This may discourage
students from buying fruits as a snack and may contribute to the purchase of sweets and biscuits

that are more affordable to them.

Objective: The objective of this study was to evaluate whether selling fruits in pieces improves

consumption and volume of sale than the current practice of selling fruits in bulk (kilogram).

Methodology: A cluster randomized controlled trial was conducted from April through June
2019 in selected schools of Addis Ababa, Ethiopia. A double population proportion for cluster
randomized trial was employed to calculate the sample size. After adding 5% non-response rate,
the total sample size was estimated to be 369. Data were collected on socio-demographic
information, fruit consumption pattern, volume of sale per day and other variable that determine
fruit consumption pattern by using semi structured and pre tested tool. EP1 data version 4.2.0 was
used to code, enter and clean the collected data. Data were analyzed using SPSS version 20 and
SAS version 9.4. Descriptive statistics were used to describe variables in relation to the outcome.
Mixed-effect linear regression was employed to see the impact of intervention. We used
unstructured variance matrix structure to estimate the parameters of the random intercept. All
tests were two-sided and P<0.05 was considered statistically significant. We report the parameter

estimates with 95% CI and standard errors (SE).

Result: Out of 157 participants in the intervention group 80 (51%) and 77 (51%) were male and
female respectively. In the control group, 65(37.6%) and 108 (62.4%) were male and female
respectively. The mean (SD) age of intervention and control group was 15.9 (1.2) and 17 (1.06)
respectively. With regards to a one-week recall fruit consumption, Banana consumption was

82% in the intervention group when compared with 65% of control (P <0.001). Water melon and



mango consumption was also higher in intervention group with proportion of 12.7% and 61.1%
in comparison with 4% and 44.5% (P<0.001 and P=0.003) of intervention VS control group
respectively. The mixed effect linier regression output showed that there was a statistically
significant difference in fruit consumption between intervention and control group (8=0.853,
p=0.001). But the intervention has the same impact throughout the time of intervention (B=-
0.138, p=0.371) and (B8=-0.04, p=1.00) in round one and two. More over pocket money has no
interaction with the effect of the intervention (8=0.145, p=0.686). Volume of sale in intervention

arm was around 22 kg per day compared to 16 kg in control arm at the final observation.

Conclusion: Selling fruit in pieces has showed a significant increment in overall fruit
consumption of high school adolescents. In addition, the study revealed that consumption of
fruits like banana, orange, mango and strawberry has showed improvement in the intervention
arm. The study also showed that there was a change in volume of sale in the intervention arm
than the control group. However, fruit consumption based on a 24-hour recall fruit frequency
data didn’t bring a statistically significant effect among adolescents.

Key words: Fruits, Adolescent, Market intervention, Randomized trial, Addis Ababa
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1. Introduction

1.1 Background
Fruits and vegetables (F&V) are important components of a healthy diet. Reduced fruit and

vegetable consumption are linked to poor health and increased risk of non-communicable
diseases (NCDs). A diet rich in vegetables and fruits can lower blood pressure, reduce the risk of
heart disease and stroke, prevent some types of cancer, lower risk of eye and digestive problems,
and have a positive effect upon blood sugar, which can help keep appetite in check. Eating non-
starchy vegetables and fruits like apples, pears, and green leafy vegetables may even promote
weight loss. Their low glycemic loads prevent blood sugar spikes that can increase hunger.
According to a global study on F&V consumption, an estimated 5.2 million deaths worldwide

were attributable to inadequate fruit and vegetable consumption in 2013 (Slavin et al., 2012)

In addition to including fruits and vegetables as part of the daily diet to reduce the risk of some
NCDs, evidences suggest that when consumed as part of a healthy diet low in fat, sugars and
salt/sodium, it may also help to prevent weight gain and reduce the risk of obesity, an
independent risk-factor for NCDs. Moreover, fruits and vegetables are rich sources of vitamins
and minerals, dietary fiber and a host of beneficial non-nutrient substances including plant
sterols, flavonoids and other antioxidants and consuming a variety of fruits and vegetables helps
to ensure an adequate intake of many of these essential nutrients (Melaku er al., 2016) (Bazzano
et al., 2002). At least nine different families of fruits and vegetables exist, each with potentially
hundreds of different plant compounds that are beneficial to health. Eating a variety of types and
colors of produce in order to give your body the mix of nutrients it needs. This not only ensures a
greater diversity of beneficial plant chemicals but also creates eye-appealing meals (Melaku et

al., 2016) (Slavin et al., 2012).

In addition to having significant contribution to the prevalence on NCDs in adults, diet that
doesn’t contain F & V (diet having low concentration of vitamin and mineral) contribute for
significantly higher deficiency disorder during childhood. Micronutrient deficiencies (MND) in
children are known to have short term impacts that lead to serious long-term complication when

they become adult. This impact highly affects not only the health of the population but also the



economy, growth potential and social function of the country and the region as a whole (Melaku

etal, 2016) (Wieser et al., 2013).

This high prevalence of MND as a result of poor-quality diet could be due to different factors
like poor knowledge on the importance of food diversity that affect the preference of the house
hold, the income level and the market price and many more factors. Childhood and adolescence
are at unique periods of growth and development. In spite of this, they are major group of the
population that are affected by MNDs. In addition to maturing physically, children and
adolescents begin to make independent choices about when, where, and what they eat. Good
nutrition during childhood and adolescence plays a key role in ensuring adequate growth and
development, preventing the long-term risk of obesity and other chronic disease, and enhancing

overall health and well-being (Martin, 2009) (McLean er al., 2008) (Wieser et al., 2013).



1.2 Statement of the problem
Diets high in fruits are widely recommended for healthier life (Just er al., 2012). Fruits have

historically held a place in dietary guidance because of their concentrations of dictary fiber,
vitamins, minerals, electrolytes; and more recently phytochemicals, especially antioxidants
(Slavin et al., 2012). Due to these health promoting constituents, fruits and vegetables play an
important role in the prevention of chronic diseases such as cancer, type 2 diabetes, and
cardiovascular diseases (Melaku er al,, 2016). However, fruit and vegetables consumption in
Ethiopia is very low. In 2011, the average houschold consumed 45 kg of F&V per adult
equivalent (Worku ez al., 2017). This level is among the lowest in sub-Saharan Africa (Ruel ef
al., 2005) and is far from meeting the World Health Organization (WHO) recommendation of

146 kg per year.

Despite current recommendations and the apparent health related benefits, the National food
consumption survey showed that children have intakes below the recommended amounts of
vitamins and minerals such as vitamin A, zinc, calcium, and in just children: iron (EPHI, 2013).
According to the 2016 Ethiopian demographic and health survey significantly higher proportion
of children are affected by micro nutrient deficiency (CSA, 2016). This is also supported by a
study conducted in Kemkem and Fogera Districts, Amhara Regional State to determine the
nutritional status of the population. According to this study, more than two thirds of the school-
aged children (79.5%) had at least one MND and 40.5% had two or more coexisting
micronutrient deficiencies. The most prevalent deficiencies were of zine (12.5%), vitamin A
(29.3%) and vitamin D (49%). Majority of which is mainly due to low intake of fruits and
vegetable (Herrador et al., 2014)

Several studies have shown that children's intake of fruit and vegetable tracks into adolescence
and that those food preferences and eating habits established in childhood and adolescence tend
to be maintained into adulthood. Therefore, interventions aiming at fruit and vegetable
promotion in adolescents may be an effective way for reducing the burden of chronic disease.
This makes increasing fruit and vegetable consumption among children and adolescents an
important public health issue (Gosliner, 2014) (Ishdorj er al.. 2013) (Namenek er al, 2013)
(Taylor et al., 2013).



Fruit consumption is far lower than the recommended amount due to poor knowledge, preference
of the household, income level and most importantly the market price. The barriers and enablers
affecting consumer behavior towards F&V consumption including price, preference, quality,
safety and access are largely undocumented: hence. making it difficult to design effective
interventions that improve consumption of F&V (Ishdorj et al., 2013) (Melaku et al., 2016).
However, one key barrier could be the way fruits are sold around the city. For example, fruits
are sold around some schools, but the minimum amount that one can buy is half a kilogram. This
may discourage students from buying fruits as a snack and may contribute to the purchase of
sweets and biscuits that are more affordable to them. Furthermore, whether selling fruits by piece
increase the consumption of fruits in schools remains unknown. Therefore, the objective of the
present study was to evaluate whether selling fruits in pieces improves fruit consumption and

volume of sale than the current practice of selling fruits in bulk/kilograms.

1.3 Rationale of the study
Despite low F&V consumption and associated adverse health related outcome (Melaku et al.

2016), associated factors affecting consumer behavior towards F&V consumption are largely
undocumented. Due to this reason sustainable food-based intervention strategy that consider cost
factor which will encourage consumption has to be adopted. Thus, cost-effective approaches to
help large and diverse segments of the population to eat more fruits and vegetable are needed. To

improve this best intervention is to look into different market strategy.

Moreover, the study focused on adolescents due to the fact that food habits are still developing
during childhood and adolescence. For this reason, it is important to help young people adopt
healthy eating behaviors in order to improve longer term health outcomes. Although individual
factors such as food preferences play an important role, there is an increasing awareness that
children’s eating behaviors are influenced by environmental factors as well. In addition to the
home environment and parental influence, the school environment is recognized as contributing
to the eating habits of children (Ishdorj ef al., 2013) (Namenek ef al., 2013). C onsidering most
children and adolescent spend the majority of their weekdays at school and obtain, on average,

more than one-third of their daily caloric intake from foods consumed at school during the



school year, schools are a natural place to implement policies that promote healthy eating habits
(Ishdorj et al., 2013) (Namenek ef al.. 2013 (14-17) (Taylor et al., 2013).

1.4 Potential impact of the study: This study explored potential market strategy that will
increase fruit consumption of adolescents which will in turn results healthier life. Consumption

of fruit and vegetable reduce the prevalence of Micronutrient deficiency and future risk of NCD.



2. Objective
2.1 General objective
“ To evaluate whether selling fruits in pieces improves fruit consumption of

adolescents and volume of sale than the current practice of selling fruits in bulk
(kilograms).
2.2 Specific Objectives
< To investigate if piece selling of fruits around school has an effect on fruit
consumption of high school adolescents,
< To explore if piece selling of fruit and vegetable could improve volume of sale than

the current practice of selling fruits in bulk/kilograms.



3. Literature review
3.1 Role of fruits

The earliest definition of a fruit was “any plant used as food,” and a vegetable was a “plant, as
opposed to an animal or inanimate object”, Botanically speaking, fruit is a seed-bearing structure
that develops from the ovaries of a flowering plant, whereas vegetables are all other plant parts
such as root, steam and leaves. The outlook is totally different in culinary terms, however. A lot
of food that are (botanically speaking) fruits, but which are savories rather than sweet are
typically considered vegetables by chefs. Diets high in fruits and vegetables are widely
recommended for their health-promoting properties. Fruits and vegetables have historically held
a place in dietary guidance because of their concentrations of vitamins. especially vitamins C and
A; minerals, especially electrolytes; and more recently phytochemicals, especially antioxidants.
Additionally, fruits and vegetables are recommended as a source of dietary fiber (Slavin et al.,
2012).

WHO report on global strategy on diet, Physical Activity and Health reported that approximately
16.0 million (1.0%) disability adjusted life years (DALY, a measure of the potential life lost due
to premature mortality and the years of productive life lost due to disability) and 1.7 million
(2.8%) of deaths worldwide are attributable to low fruit and vegetable consumption. Adequate
consumption of fruit and vegetables reduces the risk for cardiovascular diseases, stomach cancer
and colorectal cancer (WHO, 2017). There is convincing evidence that the consumption of high
levels of high-energy foods, such as processed foods that are high in fats and sugars, promotes

obesity compared to low-energy foods such as fruits and vegetables (GBD, 2015).

Low fruit and vegetable intake is among the top 10 risk factors contributing to attributable
mortality, according to evidence presented in World Health Report 2003. Fruits and vegetables
as part of the daily diet could help prevent major non communicable diseases (NCD). Moreover.
eating a variety of vegetables and fruits clearly ensures an adequate intake of most
micronutrients, dietary fibers and a host of essential non-nutrient substances (WHO, 2009). More
over low consumption of F&V is associated with micro nutrient deficiencies which are
especially relevant in children since they are in a growth and development phase and have

nutritional requirements that vary according to the stage of growth and that are greater and



clearly differentiated from those of adults (UNICEF, 2004). This high prevalence of MND as a
result of poor-quality diet could be due to different factors like poor knowledge on the
importance of food diversity that affect the preference of the house hold, the income level and
the market price and many more factors. The findings from the large-scale price dataset collected
monthly by the Central Statistical Agency (CSA) of Ethiopia in 116 urban retail markets across
the country shows that the price of fruits and vegetables has risen by 40 percent (Worku et al.,
2017).

A recent WHO/FAO expert consultation report on diet, nutrition and prevention of chronic
diseases, sets population nutrient goals and recommends intake of a minimum of 400 g of fruits
and vegetables per day for the prevention of chronic diseases such as heart diseases, cancer,
diabetes and obesity. The report states that there is convincing evidence that fruits and vegetables
decrease the risk for obesity, and evidence that they probably decrease the risk of diabetes.
Further, there is convincing evidence that fruit and vegetables lower the risk for CVD. (The
report specifies that the tubers, e.g. potatoes, cassava, should not be included in fruits and
vegetables) (WHO, 2017)._Most countries have their own dietary recommendations that include
fruit and vegetables and health administrations, scientist and nutritionists all agree on the
potential health benefits of daily servings of fruits and or vegetables in the prevention of a range
of chronic diseases such as obesity, diabetes type Il and cardiovascular ailments (Bir6 er al.,
2015). The recommended quantities vary from country to country. The actual intake is closely
linked to socio-economic status and educational level. Some guidelines are based on food
groups, whereas others provide recommended nutrient intakes, sometimes including nutrient

supplementation (McLean et al., 2008).

3.2 Fruit consumption and adolescence

Nutritional habits and food frequency consumption should be assessed in adolescents in school
age. During this period of life, the adolescents usually stop listen to parents and teachers. They
also change nutritional habits and select the food which is usually unhealthy. A study conducted
by Wolowski and Jankowska in 2007 reported that adolescents do not frequently eat fruit and
vegetables. Assessed students from Gdansk declared that 10 % of them have eaten fruit or drink

fruit juice for breakfast. 67 % of students have ecaten fruit as the snack and only 15.7 %

consumed vegetables (Bir6 et al., 2015).



Another study done by Urbanska and Czarniecka-Skubina in 2007 assessed the possibility of
buying healthy food products in grocery shops located in schools (primary schools, secondary
and high schools). They have found that in many shops’ students could not buy fresh fruit or
vegetables. It was seen that during the break s students consumed soft drinks, chocolate bars, and
salty snacks. A study by Dzielska et al, performed under the program “Health Behavior in
School-aged Children: A WHO Cross-National Collaborative Study” in years 2002-2006, with
students in age 11-15 years found that consumption of fruit and vegetables decreased with age of
children. Frequency of consumption of these products has depended also on economic status of
family. Adolescents from families with lower income consumed fruit and vegetables rarely than
students from families with higher incomes ((Dzielska et al., 2008).

3.3 Prevalence of fruit consumption

A study on availability, affordability, and consumption of fruits and vegetables in 18 countries
across income levels among 143 305 participants who reported plausible energy intake in the
food frequency questionnaire showed that the mean fruit and vegetable intake was 3-76 servings
(95% CI 3:66-3-86) per day. Mean daily consumption was 2-14 servings (1:93-2-36) in low-
income countries (LICs), 317 servings (2:99-3:35) in lower -middle-income countries (LMICs)
(Miller et al., 2016).

According to the national food consumption survey report of Ethiopia, the overall fruit
consumption is much less than 5%. The prevalence of fruit consumption in Addis Ababa was
3.8% and 10.1% for vitamin A rich and other fruits respectively (EPHI, 2013). Another
community-based cross-sectional survey based on the WHO, NCD Stepwise approach which
was conducted in the 9 regions and two city administrations (Addis Ababa and Dire Dawa) in
Ethiopia among 10,260 study participants showed that the prevalence of fruit and/or vegetable
consumption in Ethiopia was found to be (1.5%). The study also showed that more female than
male ate fruit and vegetable in Ethiopia. When adjusted for included demographic and residence
confounders (age, sex, location, income, education), those in rural area of residence ate =5
servings of fruits and vegetable [OR and (95% CI) [2.77 (1.60, 4.80)] than their counterparts
(Gelibo et al., 2017). Another study conducted in 9 regions of Ethiopia regarding availability and
consumption of F&V also showed that overall, 38.1% and 36.5% of the Children studied did not

eat vegetable and fruit in the week preceding the survey, respectively ((Demissie et al., 2010). A



cross-sectional national population-based survey conducted in Kenya to determine the
prevalence and social determinants of fruit and vegetable consumption among adults showed that
overall, 38.1% and 36.5% of the children studied did not eat vegetable and fruit in the week

preceding the survey, respectively (Pengpid et al., 2018).

Fruit and vegetable consumption trends among adolescents from 2002 to 2010 in 33 countries
showed that there was a positive trend in daily fruit and vegetable consumption among
adolescents across most countries, but there is still room for improvement. It was recommended
that a review of fruit and vegetable policies and initiatives across countries could help to explain
the changes documented and help guide future strategies to increase fruit and vegetable intake

among adolescents (Vereecken et al., 2015).

A study conducted among Azerbaijan school adolescent on the prevalence and determinant of
fruit and vegetable consumption showed that only one third (30.3% and 34.6%) of adolescents
had the optimal consumption of fruit and vegetables, respectively. Compared to boys, girls
recorded high level of fruits (35.7 % versus. 24.6%) and vegetables (36.2 % versus. 32.8%)
intake. Male gender (OR =2.03, 95% CI= 1.04-2.52, P=0.030), employed mothers (OR= 2.11,
95% CI1=0.92-3.88, p=0.083), high-fat foods (OR= 2.11, 95% CI=1.01-4.21, p=0.045), perceived
emotional family support (OR=1.10, 95%CI= 1.01-1.15, p=0.014) and practical family support
(OR=1.04, 95% CI =1. 10-1.11, p=0.029) showed significant relationship with low consumption
of fruits and vegetables (Shokrvash et al., 2010).

3.4 Barriers and enablers of fruit consumption

Current evidence regarding factors affecting fruits and vegetable consumption revealed that
income, price and availability, consumer preference, home production and intra houschold
decision making are important predictors of F&V consumption. Children and adolescent are
among the population affected highly by low F&V consumption (Melaku er al., 2016) (Slavin et
al., 2012) (Wieser et al., 2013) (Ruel et al., 2005).

Many barriers prevent adequate consumption of fruits and vegetables including lack of
knowledge about health benefits, availability, cost, individual taste preferences. social support,
preparation skills, and time available for preparing food. Studies also show disparities in access
to fruits and vegetables as measured by type of stores, geographic distance, or store

10



concentration. Choosing healthy foods is difficult in environments where retail establishments
are comprised mainly of convenience and stores and fast food restaurants or for individual's

dependent on public transportation for supermarket access (BCH TA manual, 2008).

A study conducted in Australia to determine whether socio-economic groups differ in their fruit
and vegetable consumption, and the variety caten, and whether socio-economic differences are
similar for adolescents and adults. The study also examined whether socio-economic groups vary
in their reported desire to increase the amount of fruit and vegetables consumed, and the
perceived barriers to achieving this. According to this study among adolescents and adults, fruit

and vegetable consumption was positively related to income (Giskes er al., 2002).

A review of the literature on determinants of fruit and vegetable consumption among children
and adolescents showed that factors like age, gender, socio-economic position, preferences,
parental intake, and home availability/accessibility are determinant to fruit and vegetable
consumption. According to these many studies in the review, girls and younger children tend to
have a higher or more frequent intake than boys and older children. Socio-economic position,
preferences, parental intake, and home availability/accessibility are all consistently positively

associated with intake (Rasmussen ef al., 2006).

A study conducted to assess food environment and fruit and vegetable intake in urban population
in Brazil showed that higher fruit and vegetables intake scores were observed in neighborhoods
with higher density of healthy food outlets and higher income. Lower scores were observed in
neighborhood with higher density of unhealthy food outlets. These associations were adjusted by
individual variables such as gender, age, physical activity, sugar sweetened beverages

consumption, education level and smoking ((Pessoa ef al., 2015).

Another study conducted to determine fruit and Vegetable Intake in Adolescents: Association
with Socioeconomic Status and Exposure to Supermarkets and Fast Food Outlets showed the
same findings. High fast food outlet exposure was marginally significant for low fruit intake in
low social class children only. Children from middle and low social class backgrounds attending
schools with combined high fast food outlet/low supermarket exposure were most likely to report

infrequent fruit intake (OR 1.60; CI: 1.02-2.45; OR = 1.40; CI: 1.03-190) (Svastisalce et al,
2012).
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A study conducted to assess attitudes toward fruit and vegetable consumption and farmers’
market usage among Low-Income North Carolinians among 341 eligible individuals from 14
counties showed that the most commonly cited barriers to eating F&V were cost (26.4%) and not
having time to prepare F&V (7.3%). Facilitators included access to affordable locally grown

F&V (13.5%) and knowledge to quickly and easily prepare F&V (13.2%) (Leone et al, 2012).
3.5 Interventions to improve fruit consumption

The CDC Guide to Strategies to Increase the Consumption of Fruits and Vegetables include 10
strategies. Strategy one is to promote food policy councils as a way to improve the food
environment at state and local levels. The second one is improving access to retail stores that sell
high-quality fruits and vegetables or increase the availability of high-quality fruits and vegetables
at retail stores in underserved communities. Third strategy is to start or expand farm-to-
institution programs in schools, hospitals, workplaces, and other institutions. The fourth is start
or expand farmers’ markets in all settings. Fifth, start or expand community supported
agriculture programs in all settings. Sixth, ensure access to fruits and vegetables in workplace
cafeterias and other food service venues. Seven is to ensure access to fruits and vegetables at
workplace meetings and events. The eighth strategy is to support and promote community and
home gardens. Ninth is to establish policies to incorporate fruit and vegetable activities into
schools as a way to increase consumption. The last and the 10" is to include fruits and vegetables

in emergency food programs (CDC, 2011).

A study conducted to evaluate Cost-Effectiveness of Interventions to Promote Fruit and
Vegetable Consumption showed that intervention that consider price of fruit in to consideration
and intervention that target large population segments are effective in improving fruit and

vegetable consumption (Cobiac et al., 2010).

Another study which is a multilevel approach to increase fruit and vegetable intake in low-
income housing communities: final results of the ‘Live Well, Viva Bien® cluster-randomized trial
evaluating the efficacy of ‘Live Well, Viva Bien’ (LWVB), a multi-component intervention that
included discount, mobile fresh F&V markets in conjunction with nutrition education. In this
study fifteen subsidized housing sites in Providence County, Rhode Island (8 intervention and 7
control sites) were randomized using a random number generator. A total of 1597 adult housing

site residents (treatment n = 837; control n = 760) were enrolled. A year-long multi-component
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intervention including mobile F&V markets plus nutrition education (e.g. campaigns, DVDs,
newsletters, recipes, and chef demonstrations) was implemented at intervention sites. Physical
activity and stress interventions were implemented at control sites. Follow-up occurred at 6 and
12 months. The main outcome measure was F&V consumption measured by National Cancer
Institute’s ‘Eating at America’s Table All Day Screener’. The finding showed that that from
baseline to 12 months, the intervention group increased total F&V intake by 0.44 cups with the
control group decreasing intake by 0.08 cups (p < .02). Results also showed an increased
frequency of F&V eating behaviors compared to the control group (p < .01). There was a clear
dose response effect of the F&V markets with participants who reported attending all or most of
the markets increasing F&V intake by 2.1 cups and 0.86 cups, respectively compared with less
than half cup increases for lower levels of market attendance (p < .05). Use of the DVDs, recipes
and taste-testing was also associated with greater increases in F&V intake; however, use of other
(Gans et al., 2018)

Another Cluster randomized controlled trial of a mobile market intervention to increase fruit and
vegetable intake among adults in lower-income communities in North Carolina showed that
among 142 participants who completed the follow-up, baseline F&V intake was 3.48 cups/day
for control and 3.33 for intervention. At follow-up, adjusted change in F&V consumption was
0.95 cups/day greater for intervention participants (p = 0.005) but was attenuated to 0.51 cups
per day (p = 0.11) after removing extreme values. Mobile market customers increased their F&V
consumption by 0.41 cups/day (n = 30) compared to a 0.25 cups/day decrease for 111 non-
customers (p = 0.04). Intervention participants did not show significant improvements in
perceived access to fresh F&V, but increased their self-efficacy for working more F&V into
snacks (p = 0.02), making up a vegetable dish with what they had on hand (p = 0.03), and
cooking vegetables in a way that is appealing to their family (p = 0.048) (Leone et al., 2018).

Intervention targeting children and adolescent to increase their fruits and vegetable consumption
should be developed. Among different interventions, creating healthier school food environments
is among the intervention which is found to be effective to increase fruits and vegetable
consumption. One way to do so is finding some smart ways to market fresh fruit and vegetable

which will encourage consumers to learn about and buy health food (Melaku er al., 2016) (Slavin

et al., 2012) (Wieser et al., 2013) (Ruel et al., 2005).
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4. Methodology

4.1 Study setting

The study was conducted in selected schools in Addis Ababa, capital city of Ethiopia. It is found
within altitude of 2355 meter above sea level and located at 9° 0' 19.4436" North latitude and 38°
45'48.9996" East longitude with subtropical highland climate. Projected from Central Statistical
Agency (CSA) report of 2007, Addis Ababa has a total population of 3,384,569 in 2016 with
annual growth rate of 3.8% (42). The study was conducted in two randomly sclected sub cities
(Lafto and Gulele) 4 randomly selected schools.

4.2 Study design and period

A cluster randomized controlled trial was conducted from April through June 2019. The study
was employed by considering school catchment areas as clusters and a unit of randomization
after they are stratified by sub-cities. Children/ adolescents living in a catchment area of a
specific school usually attend their school in the same catchment area; creating more room for
information contamination between arms. Considering ethical issues, feasibility and management
in addition to information contamination, cluster randomized control trial was a choice of

appropriate design for this study targeting the intervention at the cluster level.

4.3 Population

4.3.1 Source population
All adolescents in Addis Ababa who were at high school in 2018/2019 academic year.

4.3.2 Study population
All high school adolescents in randomly selected schools (cluster) of Addis Ababa in 2018/2019

academic year.

4.3.3 Study unit . .
All randomly selected students within the cluster who were included in the follow up.
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4.4 Sample size determination and sampling technique

The sample size was calculated for the main outcome “fruit consumption” using open Epi. A
double population proportion for cluster randomized trial was employed. Since there was no
previous study on the prevalence of fruit consumption in Ethiopia, the following assumptions
were used: 0.3 effect size, 1 to 1 intervention to control ratio was recruited to achieve 80% power
at 5% significance level. After adding 5% non-response rate, the total sample size was estimated
to be 369. Random assignments were made to classify the cluster into intervention and control

group.

4.5 Intervention
Intervention arm: In the intervention group, fruits were sold in piece. The seller will be told to
only sell in piece. Before intervention starts, the sellers were trained to advertise their mobile

shop that they only sell in piece. They also labeled the price of each single fruit as advertisement.

Control arm: Around the control school, the sellers were allowed only to sale in bulk (in

kilograms).
4.6 Data collection tool and quality control

Data were collected on socio-demographic information, fruit consumption pattern, volume of
sale per day and other variable that determine fruit consumption pattern by using semi structured
and pretested tool. The tool was developed by modifying the 24-hour recall and one-week recall
food frequency questioner and reviewing literatures. The questionnaires were first developed in
English and were translated into local language (Amharic) and were translated back to English,
Review was made by Amharic and English language experts and nutrition professionals for
consistency of translation of the language. Before actual data collection, data collection
instrument was pre-tested on 5% of the sample size at Holy trinity secondary school. Pre-test was
used to check for language clarity, appropriateness of data collection tools, estimate time

required and the necessary amendments was done.
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Training was given concerning the data collection tool, data collection process and ethical aspect
for both data collectors and supervisors. Data was collected using face to face interview methods.
Close supervision was carried out by supervisors and investigator to ensure the quality of the

data. Finally, all the collected data was checked by supervisor and investigator for its

completeness and consistency.

4.7Data collection procedure

Data were collected after the intervention in both groups. To see if there was any progress over
time, repeated measure was taken on fruit consumption pattern of adolescents. The following

parameters were collected.
Socio-demographic characteristics
Barriers and enablers for fruits consumption:

* Anthropometric measurement and body image perception
* Student’s access to pocket money and their spending characteristics

* School food environment assessment regarding fruit access

Dietary information (Fruit frequency questionnaire (FFQ), 24-hour recall and one-week recall
which is modified based on food frequency questioner) were used to collect fruit and diet related

data. An open-ended recall and fruit frequency questioner were used to collect dietary data.

Among fruit seller, a quantitative data was collected to see if there is any change in selling

portion per day.

Volume of fruits sold/day and the number of buyers: The volumes of fruits were estimated
every morning and the left-over measured at the end of the day to estimate the amount (volume)

sold. In addition, the number of buyers was counted to estimate the reach.

Price of fruits: As price is a key determinant and a co-founder it was routinely monitored
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4.8 Follow up protocol

In round one of the data collection, participants were told that they were required to give
information for 3 repeated times. In order to do that contact addresses were collected from cach
adolescent during round one data collection. Full name including Grade and section was
registered. We were able to trace children using their contact details and remind them for their

appointment date for repeated round data collection. Efforts were made to find children who

were missed from the follow up.
4.9Data management and analysis

EPI data version 4.2.0 was used to code, enter and clean the collected data. Data were analyzed
using SPSS version 20 and SAS version 9.4. For continuous variable (mean and standard
deviation) was calculated while frequency distribution was used for looking the distribution of
categorical variables. For analysis of an outcome variable which is fruit frequency, those
respondents who ate any on the eight listed fruit was given a yes (which is a score of 1) and those
who didn’t consume was given a no (which was given a score of 0). After that, we added the
score to compute fruit frequency score. Then mixed effect linear regression analysis was used to

see the impact of the intervention.

Mixed effect model analyses

As the repeated measurements of fruit consumption scores taken from each subject over time are
correlated, the commonly used method like linear regression is not appropriate. There is a need
for models which can take the correlation into account, combining both the fixed and random
effects. Because the study was cluster randomized trial, observations are clustered within the

clustering unit, which was school for this study.

To examine differences fruit consumption score within individual subjects over the follow up
period, a mixed effect (fixed effects and random effects) model with a random intercept and a
random slop was fitted with restricted maximum likelihood estimation method using the
procedure ‘procmixed’ in SAS 94. The fixed effects describe a population intercept and

population slopes for a set of covariates, which included exposures. Assuming that individual

fruit consumption score within school is more correlated because of the clustering, we included
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school as random effect in the model. By considering individual random slopes and intercepts,

this model allows to examine the influence of covariates on the change in fruit consumption

score overtime,

In the mixed model, we used fruit consumption score as a dependent variable and time (round of
follow-up), School name, sex, age of the participant, grade level, BMI, perceived body image,

attempt to change weight were used as covariates in the mean structure.

To determine the effect modification of having pocket money on the impact of the intervention
on fruit consumption, we included an interaction term of pocket money (yes or no) with the
intervention. Similarly, to evaluate the whether the intervention had an additive multiplicative
impact of the intervention overtime, we included an interaction term of round of follow up with

the intervention.

Because of the correlated nature of the data, a correlation structure was specified for the
measures within individuals. Some commonly used structures, namely, compound symmetric
and unstructured, were used to model the covariance structure of repeated measures within
subjects. We used unstructured variance matrix structure to estimate the parameters of the
random intercept. All tests were two-sided and P<0.05 was considered statistically significant.
We report the parameter estimates with 95% CI and standard errors (SE). Finally, results arc

presented in the form of description, tables and graphs.

4.10 Ethical consideration

Ethical clearance was obtained from Institutional Review Board of the College of Natural
Sciences (IRB-CNS) of Addis Ababa University. The purpose of the study was explained to
school officials and permission was sought before starting data collection. Informed consent was
obtained for adolescents aged 18 and more. For children less than I8 years of age, consent was

obtained from their parents, and they were also asked for their assent.

4.11 Dissemination plan : 3 e
The findings of this study will be presented to Addis Ababa University, Center of Food Science

and Nutrition. In addition, it will be disseminated to Addis Ababa Education bureau, Addis

Ababa Health bureau and other concerned body. Attempt will be made to publish the paper in

reputable international peer reviewed journal.
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5. Results
A total of 369adolescents from 4high schools were selected to participate in the study, of which

330actually completed the follow up which gives = 90% response rate

5.1Socio-demographic characteristics

Among the total 330 participants who had completed the study 157 were in the intervention and
173 were in the control group. Out of 157 participants in the intervention group 80 (51%) and 77
(51%) were male and female respectively. In the control group, 65(37.6%) and 108 (62.4%) were
male and female respectively. Among intervention group 102 (65%) were between 14-16 years
of age and the remaining 55(35%) were between 17-19 years of age. From control group 44
(25.4%) and 129 (76.4%) were between 14-16 and 17-19 respectively. The mean (SD) age of

intervention and control group was 15.9 (1.2) and 17 (1.06) respectively.

With regard to religion majority of the study participants 132(84.1%) and 136(78.6%) were
orthodox Christian from both intervention and control group respectively. In the intervention
group 14 (8.9%) and from control 19 (11%) were protestant. In addition, majority of the study
participant 127(80.9%) from intervention group and 115 (66.5%) from control group live with
their both parents. Regarding grade level 84 (53.5%) and 49 (28.3%) were grade 9 in the

intervention and control group (Table 1).
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Tablel. Socio demographic characteristics of study participant

intervention and control group, Addis Ababa, Ethiopia, 2019

among high school adolescents of

Variable __Ca_tegor_v

Intervention Control
Frequency Frequency
] B iy 2 (Percentage) (Percentage)
_14-16 102(65.0%) 44(25.4%)
s AL 55(35.0%) 129(74.6%)
‘ Male 80(51.0%) 65(37.6%)
Sex ~ Female 77(49.0%) 108(62.4%)
Orthodox 132(84.1%) 136(78.6%)
Religion ———
Muslim 7(4.5%) 17(9.8%)
_Protestant 14(8.9%) 19(11.0%)
Catholic 4(2.5%) 1(0.6%)
Household family <5 100(63.7%) 111(64.2%)
i LA 57(36.3%) 62(35.8%)
Father educational can’t read and write - 4(2.3%)
status Can read and write 8(5.1%) 14(8.1%)
Primary school 1(0.6%) 36(20.8%)
_Qdﬁdary school 22(14.0%) 66(38.2%)

Some cbllege! technical school

College graduate or above

I don’t know
Father is not alive

Mother can’t read and write
educational status  Cap read and write
_ P-r'imary_écfool d
Secondary school

Some coflegfef technical school
“College graduate or above
"I don’t know

“Mother is not alive

With whomdo  With both of my parents

you live “With my mother only
“With Efatﬁér an_ly_
“With brothers/sisters
“With grandparent
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14(8.9%)
96(61.1%)
12(7.6%)
4(2.5%)
2(1.2%)
8(5.1%)
5(3.2%)
43(27.4%
13(8.3%)
74(47.1%)
12(7.6%)
127 (80.9%)
13(8.3%)
3(1.9%)
6(3.8%)
5(3.2%)

4(2.3%)
36(20.8%)
6(3.5%)
7(4.0%)
23(13.3%)
19(11.1%)
42(24.3%)
45(26.0%)
11(6.4%)
23(13.3%)
6(3.5%)
4(2.3%)
115(66.5%)
16(9.2%)
8(4.6%)
10(5.8%)
3(1.7%)




_Wih_ cousins 2(1.3%) 15(8.7%)
With mother/father and a stepfather  --- 1(0.6%)
or stepmother
thcrs 1(0.6%) 5(2.9%)
Grade level i 84(53.5%) 49(28.3%)
i 73(46.5%) 124(71.7%)

5.2 Anthropometric measurement, perceived body image and related characteristics

As presented in table 2 weight, height, perceived body image and other related variables were
assessed. From the intervention group 55 (33.1%), 94 (59.9%) and 11 (7.0%) were underweight,
normal and overweight respectively. Among control 61 (35.3%), 105 (60.7%) and 7(4%) were
underweight, normal and overweight respectively. Out of 157 participants in intervention group
105 (66.9%) and among 173 controls 121(69.9%) perceive their body size as normal. With
regard to attempt to change weight now or in the past, 88 (56.1%) and 63 (36.4%) attempted to

change weight from intervention and control group respectively.
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Table2. Anlhrc.)pomeni(_: measurement and body image perception among high school
adolescents of intervention and control group, Addis Ababa, Ethiopia, 2019

Variable e C_ategory

Intervention Control
Frequency Frequency
PRI ey (Percentage) (Percentage)
_Underweight 52(33.1%) 61(35.3%)
BMI Normal 94(59.9%) 105(60.7%)
Overweight 11(7.0%) 7(4.0%)
s Lean - 36(22.9%) 41(23.7%)
:’:ll;cge;ve ody Normal 105(66.9%) 121(69.9%)
Overweight 16(10.2%) 11(6.4%)
Are you Satisfied  Very Satisfied 21(13.4%) 64(37.0%)
Moutyourhedy = Safiehodashy, 100(63.7%) 84(48.6%)
tmage= ‘Neutral 15(9.6%) 6(3.5%)
Unsatisfied 20(12.7%) 19(11.0%)
Very Unsatisfied 1(0.6%)
Have you ever S Nar. 88(56.1%) 63(36.4%)
attempted to change N, 69(43.9%) 110(63.6%)
weight K

5.3 Access to pocket money and spending characteristics

Adolescents were also asked about their access to pocket money and their spending
characteristics. According to the study 116 (73.9%) of the intervention group and 99 (57.2%) of
the control usually had access to pocket money to spend. From those who had access to pocket
money more than 85% of both intervention and control group got more than 10 birr per day.
Around half 65 (56%) from the intervention and 49 (49.5%) from controls had a habit of buying
snack with their pocket money. Among which 32(49.2%) and 29 (59.2%) of the intervention and
control group bought fruit as a snack respectively but majority 52(80%) and 41 (83.7%) of both

groups bought French frizz as a snack. (Table 3
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Table 3. Student’s access to pocket money and their spending characteristics

adolescents of intervention and control group, Addis Ab

Variable

Do you usually have
pocket money?

If yes, how much mo_ney
do you averagely have
each day?

How do you spend your
pocket money?

If Answer to the above
question is buying snack,
what snack do you usually
buy?

C atégo ry

Yes

No

<10 Birr
10-20 Birr

>20 Birr

Buy snack

Watch movie at cinema

Saving for a special game/
event

Others
Biscuits

‘Bu rger
Cake

 Fruit

French frizz
Sweet beverage

Others,

If you are given two or
three times larger cash
than your pocket money,
what will you do with it?

Buy?nack

“Watch movie at cinema
Saving for a special game/
_event
Others

If no to Q#301, How will
You spend it if you are
given 10-20 birr each day?

Buy snack

“Watch movie at cinema
gving_ for a special game/
event

Others
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Interventio
n

Frequency
(Percentage)

116(73.9%)
44(26.1%)
13(11.2%)
46(39.7%)
57(49.1%)
65(56.0%)

4(3.4%)
24(20. %7)

2;( l").w{i‘)}
23 (35.4%)
42(64.6%)
43(66.1%)
32(49.2%)
52(80.0%)
24(36.9%)

26(40.0%)
35(30.2%)

20(17.2%)
48(41.4%)

13(11.2%)

1(1(33 1 r!-‘u)
3(7.1%)
12(28.6%)

11(26.2%)

among high school

Control
Frequency
(Percentage)
99{5?,2'."'{1}
74(42.8%)
F1(11.1%)
52(52.5%)
3{!{3{1.40'0)
49(49.5%)

3(3.0%)
I8(18. 2%)

29(29.3%)
26(53.1%)
33(67.3%)
35(71.4%)
29(59.2%)
41(83.7%)
26(53.1%)

] lr‘l( 12 6% )
30(30.3%)

7(7.1%)
36(36.4%)

26(26.3%)

23(31.1%)
5(6.8%)
26(36.1%)

20(27.0%)




5.4 School food environment

School food environment in relation to fruit access was assessed. Out of 157 students in the

intervention group 100 (63.7%) and out of 173 students in the control group 168 (97.1%)

reported that there is a cafeteria inside their school. Even though there is a cafeteria only 4 (4%)
from intervention and 4 (2.4%) of control participants had reported that they had been served
fruit in any form. About availability of fruit vendors around the school 113 (72%) and 139 (80%)
of intervention and control group had reported that there are fruit vendors around the schools
respectively. Among those who reported that there are fruit vendors around the school,
44(38.6%) and 43 (30.9%) had a habit of buying fruits from them in both intervention and
control group respectively. More than half of those who reported that there are fruit vendors
around the school but didn’t buy any fruit from them reported that high cost was the reason for

not buying.
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Table 4. Scho(?l food eqwronment assessment regarding fruit access among high school
adolescents of intervention and control group, Addis Ababa, 2019 -

s
Variable Category Intervention

Control
Frequency Frequency
. (Percentage) (Percentage)
Is there a cafeteria in the ‘fe.s 100(63.7%) 168(97.1%)
ichoots’ ~ TN ~ No 57(36.3% 5(2.9%)
Does the school cafeteria 4(4.0%) 4(2.4%)

serve fruits: All fresh, frozen, vy

canned, and dried fruits and

fruit juices (oranges and 96(96.0%) 164(97.6%)
orange juice, apples and apple No

juice, bananas, grapes,

melons, berries, and raisins)?

Are fruits vendor available Yes 113(72.0%) 139(80.3%)
around school?

_ pianl s N 44(28.0%) 34(19.7%)
If yes, how far distances are <50 meter 20(17.7%) 36(25.9%)
fruit vendors available — o
walking distance)? 100-200 meter 28(24.8%) 39(28.1%)
_;i(')-d meter 41(36.3%) 51(36.7%)
Do you buy fruit from fruit  Yes 44(38.6%) 43(30.9%)
2 T ——
Vemders aronnd schioght No 70(61.4%) 96(69.1%)
If no, what is the reason for  Itis expensive 47(67.0%) 59(61.5%)
H 2 =3 : ;
notBusing] I don’t like eating fruits  6(8.7%) 2(2.1%)
It’s far from the school  6(8.7%) 6(6.2%)
‘Others | 11(15.9%) 29(30.2%)

25



5.5 Dietary habit related to fruit consumption
5.5.1 Fruit consumption based on 24-hour recall data

The result of this study showed that the 24-hour recall fruit consumption pattern of the study

participants were not significantly different between intervention and control group for most of

the fruits (both in chi squire test and mixed effect linear regression). But there was a small
difference is some fruit consumption. In round one of observation there was no significant
difference in all fruit consumption. In round two, mango and apple consumption were higher in
the intervention group than the control. Mango was consumed by 26.8% of the intervention
group in comparison with only 14.5% of the control. The proportion difference was significant
with Pearson chi square (P= 0.05). In addition, the proportion difference of apple was significant
(P=0.002). In round three none of fruit has a significant proportion difference based on the
consumption pattern of intervention and control arms. But there was difference based on a

simple proportion. Apple was consumed in 8.3% of intervention when compared with only 3.5%

of controls. Watermelon was consumed in 5.7% compared to only 2.9 %.

Table 5.24-hour recall fruit consumption pattern among high school adolescents of intervention
and control group, Addis Ababa, Ethiopia 2019

Variabl | Categ | Observation 1 Observation 2 Observation 3
¢ ory
Control Intervention | Control Intervention | Control Intervention
Banana | Yes | 52(30.1%) | 62(39.5%) | 68(39.3%) |67(42.7%) | 81(48.6%) | 81(51.6%)
No | 121(69.9%) |95(60.5%) | 105(60.7%) | 90(57.3%) | 92(53.2%) | 76(48.4%)
‘Orange | Yes |21(12.1%) | 25(15.9%) |22(12.7%) |31(19.7%) |31(17.9%) |35(22.3%)
No | 152(87.9%) | 132(84.1%) | 151(87.3%) | 126(80.3%) | 142(82.1%) | 122(77.7%) |
Apple | Yes | 3(1.7%) 36.1%) | 5@9%) | 18(11.5%) [6(35%) [ 13(8.3%)
No | 170(983%) | 149(94.9%) | 168(97.1%) | 139(88.5%) 167(96.5%) | 144(91.7%)
Water | Yes | 1(0.6%) 1509.6%) | 2(1.2%) 85.1%) | 5(2.9%)  [95.7%)
| 0/ 3 LT
melon [No [ 172(99.4%) | 142(90.4%) | 171(98.8%) | 149(94.9%) | 168(97.1%) | 148(94.3%)
‘Mango [ Yes | 30(17.3%) | 35(223%) | 25(145%) 42(26.8%) 33t19.1‘?v-c-} 40(25.5%) |
L No | 143(82.7%) | 122(77.7%) | 148(85.5%) 115(73.2%) | 140(80.9%) | 117(74.5%) |
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Strawb | Yes | 11(6.4%) 16(10.2%) | 14(8.1%) 17(108%) | 9(52%) | 16(10.2%)
:riy__ No 162(93.6%) | 141(89.8%) | 159(91.9) 140(89.2%) | 164(94.8%) | 141(89.8%)
Pincap: | Yes | 603.3%) T45%)  [423%)  [7(45%)  [962%) | 3(1.9%)
ple No 167(96.5%) | 150(95.5%) | 169(97.7%) | 1 50(95.5%) | 164(94.8%) | 154(98.1%)
(Others | Yes | 30(17.3%) | 3522.3%) [29(16.8%) | 39(24.8%) 32(18.5%) | 45(28.7%)
No | 143(82.7%) | 122(77.7%) | 144(83.2%) | 118(75.2%) | 141(81.5%) [112071.3%)

5.5.2 Fruit consumption based on one-week recall data

With regards to one-week recall fruit consumption, there was a significant difference between
intervention and control group in most of the fruits (both in chi squire and mixed effect linear
model). In round one of the measurements significantly higher consumption was observed in the
intervention group. Banana consumption was 82% in the intervention group when compared
with 65% of control (P <0.001). Apple was consumed in 31.8% of intervention than 27% control
(P=0.004). Watermelon and mango consumption was also higher in intervention group with
proportion of 12.7% and 61.1% in comparison with 4% and 44.5% (P<0.001 and P=0.003) of

intervention VS control group respectively.

In round two and three similar finding was observed in the same fruit as round one observation
but with slight significance level difference of Pearson chi square P-value. In the last round
measurement of fruit frequency of the study participant based on week recall data, there was a

proportion difference between intervention and control group. Banana was consumed by 86%

participants than 65.3% controls. Mango was consumed by 66.9% of interventions than 37.6% of

controls (both P<0.001).
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Table 6. One-week recall fruit consumption
intervention and control group,

: pattern among high school adolescents of
Addis Ababa, Ethiopia, 2019

135(86.0%)

22(14.0%)

175(47.8%)

82(52.2%)

21(13.4%)
136(86.6%)

118(11.5%)

1 105(66.9%)

152(33.1%)
I- 3R(24.2%)

56(35.7%)

Variable | Catego | Observation 1 Observation 2 Observation 3
ry
Control Intervention | Control Intervention | Control
Banana | Yes 113(65.3%) | 130(82.8%) | 99(57.2%) | 131(83.4%) 113(65.3%)
No 60(34.7%) | 27(17.2%) | 74(42.8%) | 26(16.6%) | 60(34.7%)
Orange | Yes | 47(27.2%) | 50(31.8%) |41(237%) | 67(42.7%) | 56(32.4%)
No 126(78.2%) | 107(68.2%) | 132(76.3%) | 90(57.3%) | 117(67.6%)
Apple | Yes | 7(4.0%) 20(12.7%) [ 10(5.8%) | 20(12.7%) | 7(4.0%)
No 166(96.0%) | 137(87.3%) | 163(94.2%) | 137(87.3%) | 166(96.0%) |
Waterm | Yes | 7(4.0%) 24(15.3%) | 4(2.3%) 15(9.6%) | 8(4.6%)
elon No 166(96.0%) | 133(84.7%) | 169(97.7%) | 142(90.4%) | 165(95.4%)
Mango | Yes 77(44.5%) | 96(61.1%) | 65(36.6%) 101(64.3%) | 65(37.6%)
No 96(55.5%) | 61(38.9%) | 108(62.4%) |56(35.7%) | 108(62.4%)
Strawbe | Yes 13(7.5%) [ 30(19.1%) [24(13.9%) |39(24.8%) | 22(12.7%)
ry No 160(92.5%) | 127(80.9%) | 149(86.1%) | 118(75.2%) | 151(87.3%)
Pineappl | Yes 13(7.5%) 19(12.1%) [10(5.8%) | 14(8.9%) | 14(8.1%)
¢ No 160(92.5%) | 138(87.9%) | 163(94.2%) | 143(91.1%) | 159(91.9%)
Others | Yes | 52(30.1%) |58(36.9%) |54(31.2%) |63(40.1%) | 55(31.8%)
No 121(69.9%) | 99(63.1%) | 119(68.8%) | 94(59.9%) | 118(68.2%)
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5.6 Fruit Volume of sale

In this study the volume of sales of fruits showed no difference at the first few days of

measurement. But gradually, the intervention arm volume of sale had showed progressive

increment as the intervention progresses. Gradually, the control group showed a slight decrement

and then it stays in almost constant range. In the intervention group volume of sale had showed
progressive Increment as the intervention progresses then it gets almost similar after 16™

measurement day. Volume of sale in intervention arm was around 22 kg per day compared to 16
kg in control arm at the final observation.

Volume of sale over time

10

Volume of sale in kg

— ™~ m =+ (73] (V] =~ -] g o - ~ m - vy (¥} r~ o (=]
> > > > > > > > — — e - — - o - - ~
S 8 8 8!8 8 8 &8 & &§8 F A R R & R % % 3
S i BB s Bk B
Measurment day
Axis Title
s School Type Control  ss=@e==School Type Intervention «+«:++++ Linear (School Type Intervention)

Figure 1. Trend in fruit volume of sale in intervention and control group in selected high school
of Addis Ababa, Ethiopia, Addis Ababa, Ethiopia, 2019
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5.7 Mixed effect model Analyses (Analysis of repeated clustered data) out put

For analysis of an outcome variable which is fruit frequency, those respondents who ate any on

the cight listed fruit were given a yes (which is a score of 1) and those who didn’t consume was
given a no (which was given a score of 0). After that, we added the score to compute fruit
frequency score. Then mixed effect linear regression analysis was used to see the impact of the
intervention. In the mixed model, we used fruit consumption score as a dependent variable and
time (round of follow-up), School name, sex, age of the participant, grade level, BMI, perceived

body image, attempt to change weight were used as covariates in the mean structure.

To determine the effect modification of having pocket money on the impact of the intervention
on fruit consumption, we included an interaction term of pocket money (yes or no) with the
intervention. Similarly, to evaluate whether the intervention had an additive/multiplicative
impact of the intervention overtime, we included an interaction term of round of follow up with

the intervention.

After fitting the data in to the model, there was no significant difference observed based on
the24-hour recall fruit consumption between intervention and control group (8=0.081, p=0.793).
In addition, the round observation has showed only a border line difference. Which means that
the intervention has no effect on the repeated round observation. Unlike the 24-hour recall fruit
consumption patter, the intervention has a significant difference based on the one-week recall
fruit consumption score. The mixed effect linier regression output showed that there was
statistically significant difference in fruit consumption between intervention and control group
(8=0.853, p=0.001). This can also be interpreted one-unit change in the intervention group
results 0.853 score on the fruit consumption score of a single participant. Meaning, if one person

is taken from the control to the intervention group, the fruit frequency score will change by
ross round of observation. Which means the intervention
rvention (B=-0.138, p=0.371) and (§=-0.04,
h the effect of the

0.853. But there was no difference ac
has the same impact throughout the time of inte

p=1.00) in round one and two. Moreover pocket money has no Inersction. wit

intervention (8=0.145, p=0.686).
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Table 7. Mixed effect linear regression output table for 24-hour fruit consumption score among

intervention and control group, 2019.

Effect ' Estimate SE
Ttercept = 1567 0213
Intervention 00811  0.3089

“Control T LR

Pocket money 0264 0.136
Intervention 1*visit 0243 0.101
Intervention 2*visit -0.085 0.101
Intervention 3*visit 0

Control 1*visit © 0298  0.0949
“Control 2*visit 02105  0.09493
Control 3*visit 0
_Pockéf-m(;ncy*hltervention 0.176 SR
Pocket money*control 0 E
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95%ClI

1.151-1.988

-0.526-0.689

-0.531--0.0037

-0.441-0.046

-0.283-0.112

-0.485- -0.119

-0.3936 -0.02412

-0.238-0.597

P-Value

<(.0001

0.793

0.053

0.016

0.396

0.0018

0.027

0.403




Table 8. Mixed effect linear regression output table for one-week fruit consum
intervention and control group, 2019.

ption score among

Effect Estimate SE 95%C1 P-Value
Intercept 2217 . . 03% 17332807 <0001
Intervention 0859 0397  00786-1.639  0.0311
“Control 0 il
Pocket money R 0345 0.178 0.695-0.0046  0.0531
Intervention 1*visit -0.138 0.0928 -0.320-0.044 0.1371
Intervention 2*visit 0.048  0.0928 -0.182- 0.182 1.000
Intervention 3*visit 0 >
“Control 1*visit 0.122 0.0875  -0.0490-0.294  0.1610
Control 2*visit 0.046 0.0875 -0.179-0.179 1.0000
Control 3*visit 0 T ik
Pocket money* Intervention 0.145 0275 -0.396- 0.69 0.5985
Pocket money*control 0
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6. Discussion

This cluster randomized controlled trial tried to evaluate the effectiveness of selling fruit in
pieces in improving fruit consumption of high school adolescents, In addition, the trial tries to
investigate if selling fruit in pieces improves volume of sale than the current practice of selling
fruits in kilograms. Selling fruit has showed a significant increment in overall fruit consumption
of high school adolescents. In addition, the study revealed that consumption of fruits like
banana, orange, mango and strawberry has showed improvement in the intervention arm.
Moreover, there was a change in volume of sale in the intervention arm than the control group.
However, fruit consumption based on a 24-hour recall fruit frequency data didn’t bring a

statistically significant effect among adolescents.

According to this study the new marketing approach for selling fruit which is selling fruit in
piece near school environment has showed a significant increment in overall fruit consumption
of high school adolescents. The mixed effect linier regression output showed that there was a
statistically significant difference in fruit consumption between intervention and control arm.
The intervention has effect in fruit consumption score in the intervention arm (B=0.853,
p=0.001). This can also be interpreted as one-unit change in the intervention group results in
0.853 score on the fruit consumption score of a single participant. Meaning, if one person is

taken from the control to the intervention group, the fruit frequency score will change by 0.853.

The above finding was supported by a market intervention study conducted in lower-income
communities in North Carolina. In the study they implemented cluster randomized controlled
trial of a mobile market intervention to increase fruit and vegetable intake among adults.

According to the study, in the intervention arm an adjusted change in F&V consumption was
h control arm (p = 0.005) ((Leone et al., 2018). Another
unt, mobile fresh F&V markets in conjunction

n Rhode Island also similar

0.95 cups/day greater compared wit
multi-component intervention that included disco
with nutrition education conducted in low income communities 1

finding. In the study the intervention group increased total F&V intake by 0.44 cu
ps (p < 0.02) (Gans et al., 2018). Other study

ions to Promote Fruit and Vegetable

ps with the

control group decreasing intake by 0.08 cu
conducted to evaluate Cost-Effectiveness of Intervent

Consumption showed supporting finding. According to the study intervention that consider price

33




of fruit into consideration and intervention that target large population segments are effective

improving fruit and vegetable consumption (Cobiac e al., 2010).

n

The similarities in our study and previous work discussed above could be explained by the fact
that intervention that focuses on children and adolescent to increase their fruits consumption are
shown to be effective and are recommended by different guidelines. Among different
interventions, creating healthier school food environments is one of them which is found to be
effective. One way to do so is finding some smart ways to market fresh fruit which will
encourage students to learn about and buy health food like fruit (Melaku er al,, 2016) (Slavin ef
al., 2012) (Wieser et al., 2013).

Despite the above finding the study also showed that there was no significant difference across
round of observation. Which means the intervention has the same effect throughout the time of
intervention (8=-0.138, p=0.371).

With regard to a 24-hour recall fruit consumption score, the intervention has no effect in
improving fruit consumption of high school adolescents B=0.0811 (95% CI -0.526, 0.689) with
P-value=0.793. This finding was in contrary with the study conducted in low income community
of North Carolina where there was a significant increase in daily consumption of F & V (Leone
et al, 2018). The difference could be explained by the fact that in the above study F & V
consumption was measured together which could overestimate the effect of the intervention. In
our intervention lack of effect in the 24-hour recall fruit consumption score could be due to the
fact that fruits are not consumed on a daily base (it is consumed irregularly) due to this reason

considering 24-hour recall to asses’ fruit consumption doesn’t give a representative data,

In this study background characteristics including pocket money were assumed to be equally

distributed in both intervention and control arm. To see if those characteristics have effect

modification effect on the outcome, they were entered the mixed effect model. But none of the

variable has affected the outcome. This means the intervention has a positive impact regardless

. . s offee ’-
of background characteristics. For example, pocket money has no interaction with the effect of

the intervention (8=0.143, p=0.598). This indicates that having pocket money didn't affect fu

i i i i i ardless of pocket money or
consumption in our study. This means the intervention has impact reg p
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it can also be explained as the intervention has impact to influence fruit consumption than having

pocket money.

School children and adolescents usually have pocket money to spend but it is very limited. They
spend the money in buying snack. Given the fact that they have little money, most of it spent in
buying cheap snacks like French frieze, biscuit and sweets. In the face of limited amount of
pocket money and there is also limited access to healthy foods including fruits around school.
The reason behind limited access to fruit market around school is low volume of sale because of
affordability. Meaning that sellers” wants to sell fruit in bulk to sell large volume per day to get
more benefit, but this can’t be achieved given the fact that student can’t afford to buy fruit in
bulk. This encourages students to go for affordable and accessible foods like sweets and biscuits,
To address this problem our new intervention tried to consider both problems: cost from the
student perspective and volume of sell from seller side. As a result of the intervention there was a
significant progress in both consumption and volume of sale. Fruit consumption score was
increased by approximately 0.9 and volume of sale has progressed to around 22 kg per day
compared to 16 kg in control arm. The reason behind this increment could be, when favorable

market conditioned is arranged it will encourage adolescents to choose healthy diet.

In this study the volume of sales of fruits showed no difference at the first few days of
measurement. But gradually, the intervention arm volume of sale had showed progressive
increment as the intervention progresses. This could be due to the increase in the consumption of
fruit around the intervention arm where fruit is sold in pieces. This showed that the intervention
encouraged more students to buy fruit with the limited pocket money they have which increase

the total volume of sale.

Regarding generalizability, it might be possible to infer the changes of our study to the city of
Addis Ababa as most school in Addis Ababa shares similar characteristics. But it will be better if
a large trial ( including many school and students) is conducted for more generalizability as this

study included only 4 schools.
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Nevertheless, our same intervention might bring about different results of fruit consumption
pattern among high school adolescents living in rural parts of Ethiopia where the setting, socio
economic status, availability, cost of fruit, and culture of the population is different than those in
the capital city. In addition, high school adolescents in Addis Ababa might be more sensitive to
changes in practice due to their access to different sources of information which might bring

about higher effects.
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7. Strength and limitation

Strength

This study has several strengths. First our study blinded high school adolescents, data collectors
and supervisors, and collecting data repeatedly to see if there was progress overtime. Another
strength is we used cluster randomized control trial study design which is appropriate to address
the research question. In addition, as far as literature search showed this research is the first in its
kind in the study area. Furthermore, we provided the same incentive for fruit sellers in both arms

to reduce bias.
Limitation

One of the limitations of the study was lack of standard to measure level of fruit consumption.
Due to this reason we developed the concept of fruit consumption score which we assume 1s the
best method. Another limitation is that the study outcome can be confounded by many external
variables. We tried to reduce the impact of possible confounder on the effect of intervention at
the study design stage (blinding, randomization, and having control). Another limitation could be
the weekly fruit consumption assessment questions used in our study might introduce recall
biases as adolescents might not be able to recall accurately. We also faced a short fall of

literatures in related issue that makes it difficult to compare the real effect of our intervention in

comparison with other study.
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8. Conclusion and recommendations

Conclusion

As a result of the intervention selling fruit has showed a significant increment in overall fruit

consumption of high school adolescents in Addis Ababa. In addition. the study revealed that

consumption of fruits like banana, orange, mango and strawberry has showed improvement in

the intervention arm. The study also highlighted that, even though there was a change in fruit

consumption over time in the intervention period it was not statistically significant to declare that

the intervention has effect over time. The study also showed that there was a change in volume

of sale in the intervention arm than the control group. However, fruit consumption based on a 24-

hour recall fruit frequency data didn’t bring a statistically significant effect among adolescents,

Recommendation

Based on the above finding we forward the following recommend to concerned bodies.

Ministry of health, Ministry of education and Ministry of Agriculture to work n
collaboration to encourage fruit venders to sell fruit in pieces around school as it was
proven to benefit both sellers to sell more and adolescents to increase fruit consumption.
Fruit vendors need to be encouraged by the town administration concerned body and
Ministry of health to sell fruit in pieces to reach those who can’t afford to buy in bulk.
And of course, to increase their income.

We recommend further studies to evaluate the effectiveness of selling fruit in pieces in
other environment to see if it can improve fruit consumption in other population
segments.

We also recommend duplication of the study in wider range in Addis Ababa, Ethiopia to

by incorporating many school and large study subjects to see if the intervention has the

same effect.
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ANNEX I: English Version Questioner

Annex 1: Informed Consent and/or Ascent Form (English version)

Addis Ababa University, College of Natural science, Center of food science and nutrition.

Subject Information Sheet

Hello,

My name is [ am here on behalf of Bereke
Gebremichael, from Addis Ababa University College of Natural science, Center of food
science and nutrition. He is conducting a research on “Effectiveness of selling fruits in picces
or in bulk in improving fruit consumption of high-school students: A cluster randomized
controlled trial in urban setting of Ethiopia”. He received permission from Addis Ababa
University, College of Natural science, Center of food science and nutrition and the

respected sub city education bureau to conduct this study.

You are selected to participate in this study because you are currently attending in one of the
selected schools for the study purpose. Your participation is purely based on your willingness.
You have the right to choose not to take part in this study. If you choose to take part, you have
the right to stop at any time. If you are willing to participate or refuse or decide to withdraw

later, you will not be subjected to any ill-treatment.

If you agree to participate in the study, you will be interviewed about your dictary habit every
three week for four continuative times that could be associated with healthy lifestyle. The

interview will take about 10-15 minutes.

The study could provide base line data for policy makers and relevant stakeholders for designing

and implementing effective market strategy (o increase the consumption of fruit among

adolescents. The information that you provide will be kept confidential by using only code

numbers and locking the data. Your name will not be written on the questionnaire. No one will

have access to the non-coded data except the principal investigator and the data will not be usec

; i e narticipation are very i tant
for purposes other than the study. Your willingness and active participation are very importan

for the success of this study.
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[nformed Consent and/or Ascent Form

Based on the understanding of the above information, are you willing to participate in this study?
A) Yes

B) No

If yes, continue and

If no, skip to next participant after writing the reasons of refusal

Respondent (For both under and above 18 years old)

Signature Date

Respondents Parent (for those under 18 years old)

Signature Date

Name of the person obtaining parental permission ==

Interviewer

Name Signature

Questionnaires ID number

Date of interview Starting time Completed

Result of interview

A) Completed

B) Not completed

C) Partially completed

D) Refused

Checked by Supervisor: Name

For further explanation, use the Principal Investigator’s Address;

Signature

Name: Bereket Gebremichael

Email: bdpapi3@gmail.com
Cell phone: +251 912 66 01 25
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Annex 2: Survey Questionnaire (English Version)

Questionnaire ID Number

Addis Ababa University College of Natural science, Center of food science and nutrition
Survey Questionnaire to Determine effectiveness of selling fruits in pieces or in bulk in

improving fruit consumption of high-school students

Survey Questionnaire (English Version)

Respondent’s Identification

Name of School

Date of interview /DD MM/ YR/
Time started /Hr.) Mins./

Time ended Hr./ /Mins./

Interviewer Name

signature

Checked by Supervisor Name
Signature
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Addis Ababa University College of Natural science, Center of food science and nutrition

Survey Questionnaire to Determine effectiveness of selling fruits in pieces or in bulk in
improving fruit consumption of high-school students

partl. Background information

:NE Questions Responses Skip

101 | Age of respondent —

102 | Sex of respondent 1. Male -
2. Female

103 | What is your religion? 1. Orthodox ————
2. Catholic
3. Protestant
3. Muslim
4. Other (Specify)

104 | How much is your household family
size including you?
105 | What is your father’s educational | 1. Illiterate (can’t read and write)

Status? 2. Can read and write

3, Primary school (grade 1-8)

4, Secondary school (grade 9-12)
5. Some college or technical
school

6. College graduate or above

7. 1don’t know

8. Father is not alive

106 | What is your mother’s educational | 1. Illiterate (can’t read and write)

status? 2. Can read and write
3. Primary school (grade 1-8)
4. Secondary school (grade 9-12)

5. Some college or technical
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school

6. College graduate or above
7. 1don’t know

8. Mother is not alive

107

With whom do you live?

1. With both of my parents
2. With my mother only

3. With my father only

4. With brothers/sisters

5. With grandparents

6. With cousins

7. With mother/father and a
stepfather or stepmother

8. With my friends

9. Others (specify)

108

Which grade are you now?
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part Il Anthropometric Measurement Body image perception, satisfaction with body image

and attempts to change weight.

No Question Answer Remarks
01 | Height
202 Weight iy
203 Perceived body Image A. Lean 1
B. Normal
C. Overweight
204 Are you Satisfied about your body A. Very Satisfied
image? B. Satisfied
C. Neutral
D. Unsatisfied
E. Very Unsatisfied
205 Have you ever attempted to change A. Yes y
weight B. No |
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"'ﬁ;_]-?_uistmns Choice Remark ‘
301 | Do you usually have pocket money? | A. Yes f
B. No |
—iﬁz__Tf_;:s, how much money do you ETB '|
averagely have each day? |
303 | How do you spend your pocket | A. Buy snack {
money? B. Watch movie at cinema |
C. Saving for a special game/
event
D. Others
304 | If Answer to Q#303 is buying A. Biscuits i
snack, what snack do you usually B. Burger
buy? C. Cake
D. Fruit
E. French frizz
F. Sweet beverage
G. Others,
specify
305 | If you are given two or three times A. Buy snack
larger cash than your pocket money, B. Watch movic at cinema
what will you do with it? C. Saving for a special game/
event
D. Others
e |
306 [T o to Q301 How will youspend | E. BuY o |
it if you are given 10-20 birt each| F. Watchmovieatcincma
day? S L el G. Saving for a special game:




cvent

H. Others

Questioner ID

Part III. The following question asks about student’s access to pocket money and their
spending characteristics.

Part IV. School food environment assessment regarding fruit access

' Remark |'

No Question Choose
401 Is there a cafeteria in the school? l. Yes 2. No ¥
402 Does the school cafeteria serve fruits: All fresh, )
frozen, canned, and dried fruits and fruit juices | 1. Yes
(oranges and orange juice, apples and apple juice, | 2. No
bananas, grapes, melons, berries, and raisins)?
403 Are fruits vendor available around school? l. Yes
2. No
404 If yes, how far distance are fruit vendors available
around the school (In Km or walking distance)?
405 Do you buy fruit from fruit venders around school? | 1. Yes
2. No
406 If no, what is the reason for not buying” 1. Itis expensive
Al am not
iterested n
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eating fruits

3. It’s far from the
school

4, Others,
specify

Part V. Dietary information (Fruit frequency questionnaire, 24-hour recall)

The next questions ask about fruits that you eat. As you answer these questions, please think of the

fruit you consumed starting from the same time since yesterday (the last 24 hours) until now.

Frequency of consumption ‘

No. Food items | Yes | No Estimated | If yes to any of the If place ~of | Skip
(1) | () portion list, please indicate consumption  was

size the place of school, please ‘
consumption. Home | indicate place of

(1), school (2), access. Home (1),

Friends house (3), Fruit vendor (2),
Café/ restaurant (4) school café¢ (3)
501 Banana
502 Orange
503 Apples
504 Watermelo
n
505 Mango
506 Strawberry ;
|
I
507 Pineapple |
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508

Other fruit
(fruits
consumed

at home)

Part VL. Dietary information (Fruit frequency questionnaire, one week recall)

The next questions ask about fruits that you eat. As you answer these questions, please think of the

fruit you consumed starting from the same time since last week (the last seven days) until now.

Frequency of consumption

No. | Food items | Yes |[No [Twice | Oncea | Twicea | Once a | Place of access
(1) (0) |aday |day week week Home (1), school Remark
or (2), Friends house |
more (3), Café/
restaurant (4) |
601 | Banana e
602 | Orange [
603 | Apples ?
604 | Watermelo |
n RN L
605 | Mango =l {
606 | Strawberry |
607 | Pineapple !
608 | Other fruit ILim the I
(fruits | fruits here |
consumed
at home) ‘
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Part VIIL Volume of sale and price of each fruit measure (The following variables will be
assessed every other day)

Date

Fruit type

Amount at

morning

Leftover

amount

Price  per peace

and/or in Kilogram

Remark
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ANNEX II: Amharic Version Questioner
EBEEE Informed Consent and/or Ascent form (Amharic version)

h&N ANN RIACAE PHEAC ALIN hAE PFo9N §pgDeN gorgnc ayoha

P+MPeM- /| OOART PAR/E B4
MmS 2NAMAT ATL9Y 19+

hag 2NAA: PAOMUFE A&A ANN RLACAE PHdme
ALYIN NAE PIRING PIRaN FRCIRC MHhA +a94 PUIBT NZNT INLTNAAT DHR Y-
§4867 NTCFC LIS NETPA MFAM PFFD- PUAT £45 +I9LPTT PELESL AP IINFD-Y
EmIPeA NTA CON G APRLT AU hARN ANN RLACALT MA H/F NET htaesmt
FRUCT NAFIR §28 A5 ThA:

AChP NHYU DT AL AT18A+4 P+a4Met AHU DFF AATY hta/med F/ANAT NATA.
@D AATLTGID: PRACAP +ATE TA NA>A NACAP A &LTTH AL PHARAL+ 1D
MG+ AL PATRA+E a OONF AAPF: ATPATE £ LT WU NFAT® NEART 1K TI$I°
@LID b/ LFAN: NMGHENATRAHEPILCANFIOVICALIFFICKLF LI

NMG+ AGA+E h+ATIa hMGa AR 21N IC ALPH POFA every 21 days for At
+ha28 Gize PINCHY PAA®IIN Ui N+aPANt $A-CPMLR LLLAAFA: PA-COMES
NeINN 10 Ahh 15 2P LON8A:

BU MEF 7AA AD-ELPET PAAANFFD ANAT UUTPNPTF PREEG SEATOY ATMLOC
PaY PATA PINP Ui ATRPLET ATRHING ATRICIA BUTA PILA 6F ATIH AAT:
NA@mZAT NACAP PRTANNNG: 2L NACPAT® IC hRLPHT: NTPPT AIRTILMPNT
AGYI90 Khd KAE ATRMEAD ATLITM KIDAAY: 2UY ao /B h+aLomim N$C 959
AY8.PTS D KELLANT® ATALT® AMGE TOLEYH NOPPA NEC AAA AATH ABBRATR: PACH

PPRYIE 1 +AFE ADGT+ ANFTRIT NMT° MPT 1D
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PAGRRYF AOMPS P/ 268, $6
NAL NAMPF a0LF AOALF MG+ AL ATCA+HE § LT 1PF?
1. AP

2. AREALMG®

§2LE NALF TPRLLHET 640 ML MPMAD: +AFE AAF

PHAFL LC (N 18 A@F NFFI° NAL TPAA AET) LTI

$7
pHAFL N &CT (N 18 AGR% NAT AU ART)

&CM %

PNAAN §2L P1TD- AE NT°
pav/g ANAN
nge

B~
n
3

PaPML® €L
amme< P+hient ¢% e+t ANF————FPAPNF ARF——

PPATPMELE O-MT

1. @k NEo PHIRA

2. Nh&A P+aPA

3. °39° PA+IRA

N+EMMLPF +L 1M NT° &CT
A+ TIs 9NELP PPT AT LD AEGA EMPa™>

hge: NZht 749 AA
#9932 A:bdpapi3 @ gmail.com
hah +25191266 01 25
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R Survey questionnaire (Amharic version)

PAPME% APAP M

NA&N ANN RLACHE P+LME ALTIN hAE PFRNG PIDo goCTC maha

84867 NTCFC DLI° NEIPA MOFM PRED: PUAT BLE +T9LPFY PELEL AAD I
LI NMA CON PHHIE PG FP UG a8 aRANANP aOMm L&

PhM e NI

PH/Nk N9

®MEE PHPANT ¢ 143/ [oc/ [%.9%

PHEA/NT AT INKY /222/

PAPNT AT [OhT [222/

mee nge e
4

N+EMML® +2I1MARA hge e -
40
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Nh&N ANN RLACHE PHEMC ARIN hAE PIP9NG Pgoa gorgnr agpha

§4867 NTCFC DRI NEI°A FED PRED PUAT 82 +TLPTY PELGL ATRITNFD-Y

2Tl NMA CON ATHIE MTFP 6§ aOLE ARANANL P+HIE domed

nEA1.0NLFR TOLEY P+aPANE B PEPF

+& | PP AN s
TPE LYA.
101 | 62 U/A N 17 -
102 9 1. o
2. (v
103 | h2MPFU/A PRI 10?7 1. ACH2RN Earas
2. h#Ah
3. TC+NFYF
4. a™HAFR
5. AANARM®N
104 | neFeCNTnt N @N®
AYHYEY e PR
NHF A2
105 | POAB ANF PHIPUCT £487 | 1. PAHTIL (TINANT 9% PavLF4)

2
3
4,
5. p+oNy PhAE DL

| @IS 9§ PaFA
_pangavsp 2% (N15-85N&4)

A+ 228 (h9g-127)

ENLNGa 3/ FPAC

6.

hAE PMSe DL hH NAL
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7. MO39
8. ANt NULDF PAGE

106

POAS RS PHRUCT £2F7

1. PATTLT (T9INNG o9& Pa9HT4)
2. MINNS O PIRFTFA

3. PaeEaRLP 248 (N15-83N&4)

4. PA+TE £LE (h9F-128N&4)

5. P+mAY PHAE DLI® PENLNG aop
T/t PAT

6. PAE PMTe4T ML hH NAL

7. AAG-$gP

8. A+ NUL®YT PATFG®

107

ha932C 1@ PTPHS a4

1. hASHS han+ 2C
2. hAS+ oC NF

3. hant 2 NF

4. hNAWAF/OV2PF 2C

5. haf+% 2C

6. hanh/Mt BT 2C

7.NAG+ES NATEC ANk @29 NANE AT
NAYES K9t

8. haL®F 2C

9. AA hA 2776

108

A+5 hea 1U/A?
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REA 2: TAFELPTT NAMPP P47 PAIF AR DA 4N ANAANAADIF PA TVHN/ALSE

AE U7

NA &0 A AE-TH/ARTE PA ACHAS PADTH NNETY ACPADM PO 229 a™N Y N+EPAN+

+&. | mPEPT oCa, goCams. |
201 | 0o% (NAEMPP)
202 | hNeF (Naeme®)
203 | NA D Kha/har L banT
PATTTHN/ALBE 2. FANAT/MG
3. AN PAL /AANLAL
nNe+
204 | NAU /& +ha Ae-vh RAHEIU/M? L MG eNHE i
2. BNtE
3. TAA+E/ahhAT 1
4 BNHE AREALSP
5. NMI° A+E
AR EALG®
205 | PhNet amIYI/AT ACADD L AP
ahg. [R@-$AU/LAR 2. PAT®
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paoMmed ARAP ML

nEA 3: PTPMAT DLEPT NATMILPT PN 1THNS NA M. NUCLFD- EME A

+.%. T PePT goCen, T
301 PhA 77HN NANHE O T )
LECHAN F1TAUM? PATO/RATR GO
302 @AN AP DY T NATIHL nC
N$Y N+ NC F15AUM?
303 PR 7THNUY/AY N2 1. ®CH/aPAN/aRS PATHNFAL
FM&PAU/FDAPAY/? 2. A199 £AT® ARNFAL
3. AtAP MPH/8L/2C1T
AEMNPAL
4.AANATAR/
304 Am % 303 A . Nhhed
¢CH/aPAN /2P 2. NCIC
ATHNFAU NPTENANHE T 3. hh
FIHNFAUATHNFAR? 4. §G&6
5 TTH
6. AhAN@MMT
7. AANATAR/
305 KUY hoeF#73@- Phd 7701 1. ®@CH/aPNN/T°$F
AT @9 ANF ARE Nme | ATHNFAL
TIHAN NATY P 201 AT ARIFOY |

62




FRCINFAU? 3. ATAP PH/FBL/2CTLYF
ASPNPAL
4. AA NATAR/

306

ADPE 301 RN AATHID 1. ®Ch/aePAH/ao$ P

hUrineyh 10-20 NC NAMY | AHNFAL

oY FLCINFAYU? 2. L9 £AT° hENFAL

3. ATAP P H/FRL/IECTLT
ASDNPAL

4. AA DA AR/

NEA 4:0FRUCTH NF ANNN 29N UiF JoHS: PREES APCNTT NHARANT
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+.%. T LLPF gorem, gocavy.
401 NNk O AL N (NEHLL) AA? 1L AP 2.
PAT®
402 PH/Nk NEELP G466 PPCNA (LA ) AP
FA/ARN PHeMéIPPHPHINSCHC 2. PAP®
PR AG PRLET PRLGG TR
(NCENYS PNCHENT et 7T/ATAT
PATA
oI Hi DL YTUNUNTATESIHN)? iy
403 F/vk ANNN. PECES ToRen/Aae AA? L AP
2. PAT®
404 maf AP hUIE NNk ANNN PECEFE
R en/Aes N957 PUA RCHT AR 2754
/@ @L9° NA°C *H/NKCTPE? ——— 1§




405

NNt APENP NMI50- PELGL TR,
&&&6 TTHAU/R?

AP

. PAT®/AATHG®

406

TAM AATHT® MUY TPRTHU/A 92327
107

-2 NAUY

. §C&6

NATIAPL

. ANk 4%

NAUY

. AA

NAIAR/




n&A 5. PATRITN 028 ( o) (§4.54) LR °MLP)

65

e emAD DL NATPTIINF 6464 LUFA. LUT DPE APTPAM ANNE FAYE hHU (N1+AANL) |
A% ETRC PHORINEY S84 PAM (P24 A% D TPMEP) |
PATRIT) £IITR
No. |P&o&e AP | A8ATR [ AP hA 91 | aOAM AP DUy P | Phaoaent | BHAA
Kt (1) | PUA (RO | A12+a0N NN NUY
N&MC 2men LA N
2AR) Nk (1), ¥ 0| het l
), f3e%¥ N | Ar8eemt |
(3), héal | MmN |
LT (4) i |
(1), 8466
e (2),
PN Néo
(3),
501 | oo -
502 | NCkNY RO R
503 | 79° L
504 | 4Ny 2
505 | @7 |
506 | K1EL o |
507 | k§Sh L e A
508 | AA NA g
£men(fruit S s






NEA 7: PALEs NHT AT PALIS VS, 8484 PAPA P2 ART (NP ANk 2A&4)

7

PRLFS hETT

MP+ AR Lo
POM® Aht

@3 NALes
P+l At

PFCFC AS
Phie P2

geCavs
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