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ABSTRACT

Background: Underweight in children under five was a nutritional problem that is often caused by
inadequate food intake. Underweight could occur at 6-59 months or should had supplemental feeding
and supplementary foods. Supplementary foods have contribute energy to the nutritional adequacy of
children under five.

Objectives: To know the effectiveness of kawista biscuits in increasing of bodyweight children under five
in Gondokusuman Il Primary Health Care.

Methods: Subjects were underweight with the aged of 12-59 months, as much as 19 children. The study
was conducted in the working area of Gondokusuman Il Primary Health Center Yogyakarta City. This
study was quasi experimental with purposive technique sampling. The effectiveness of biscuit kawista a
was analysed by paired t-test.

Results: Based on the results of effectiveness test of biscuit kawista for 2 weeks showed significant
changes in body weight children (p = 0.000) as much as 0.29 kg.

Conclusion: kawista biscuit was significantly increase the weight of children under five who suffer from
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malnutrition.
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INTRODUCTION

Prevalence of underweight children under five in
District of Yogyakarta reach 8.17% from total 78,43%
children under five that weighed at health center of
Yogyakarta city. The number of malnourished children
under five in Puskesmas Gondokusuman Il amounted
to 40 children, this number accounted for 3.2% of the
prevalence of underweight children under five in the
district of Yogyakarta (1).

The government’s program to increase
underweight is by supplementary feeding (PMT).
Supplementary feeding for 1 month can increase
underweight children under five (2). Provision of
biscuits tempeh date for 1 month affects the nutritional
status of children (3). Previous research by using
tempeh biscuits also shows that supplementary
feeding can increase nutritional weight less than
0.2 kg in 14 days (4).

The community wants the PMT to be a practical
product, available in all sizes, and easily accessible
anywhere. The types of products that meet these

criteria are biscuit (6). Biscuits are crunchy pastries,
thin, flat (flattened), and usually small (5).

Utilization of kawista as local food can be
improved through the development of processed
products. Product development needs to be
directed to create a new product that has some
properties of interest to the community. Dry cake
is one type of snack / small is very popular in
both urban and rural communities. The shape
and taste of the pastry vary widely, depending on
the additional ingredients used (7). Utilization of
kawista as an additional food product can reduce
the use of wheat flour.

Kawista fruit from Rembang can be eaten
directly or usually processed in various commodities
such as syrup, dodol, jam and madumongso,
because it has a distinctive aroma and taste (8,9).
Making biscuits with the addition of kawista flour
contains high antioxidants (10).

Utilization of kawista fruit ranging from fruit
and seed. Each 100 g of fruit meat and its seeds
contain 64.2 g of water, 7.1 g protein, 3.7 g fat, 18.1



g of carbohydrate, 5 g fiber, 130 mg of calcium, 110
mg phosphorus, and 0.48 mg of phosphate (11).
Research suggests that kawista contains flavonoids,
glycosides, saponins and tannins, containing coumarin
and tyramine derivatives (12,13,14). The energy of
300 cal in the supplementary diet can increase the
weight of underweight children under five (15), while
the percentage of protein 15% of the total energy can
improve the nutritional status of infants (16). Based
on the content of these nutrients kawista fruit is very
beneficial for health, especially for children who are
in the process of growing flowers. Another benefit of
kawista fruit is as a traditional medicine of liver disease,
wound, skin cancer, breast cancer, anti hyperglycemia
and antioxidant activity (17).

The nutrient content of kawista fruit has the
potential to be used as substitute for peanuts and
soybeans in the manufacture of cookies (biscuits),
because in kawista contains fiber higher than peanuts
and soybeans, and high enough protein, and other
nutrients (18). Proper and practical processing of
materials will produce products of value. Researchers
have utilized kawista fruit from Rembang to be used
as substitution materials for making biscuits kawista.
Kawista biscuits that have been made by researchers
can be given as additional feeding in improving
weight in underweight children under five in work
area of Primary Health Center Gondokusuman II,
Yogyakarta.

MATERIALS AND METHODS

The type of research used here is quasi
experimental because it wants to know the weight
gain before and after being given intervention.
Sampling technique with purposive sampling on
the respondent children aged 12-59 months, with
inclusion criteria that has no history of low birth
weight, not premature, and has no infectious
diseases. Underweight children under five data
obtained from Primary Health Center Gondokusuman
Il. The sample in the study was 19 balita less nutrient
(BB / U), using mean body weight and standard
deviation treatment group (1.2846 + 0.40589) and
control (0.4250 + 0.46975) (19), and calculated
using Lemeshow formula. Test the effectiveness
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analysis of biscuit kawista on balita by using paired
t-test.

Kawista biscuits have been made by
researchers and analyzed physical properties,
organoleptic test, and proximate levels. Biscuits
kawista then given to know the effectiveness to
increase weight of children under five less nutrition
(BB / U). Kawista biscuit is done for two weeks, 4
pieces (50g) per day with energy content 427.6 cal
/ 100g and protein 7.45g / 100g. In this study also
conducted measurement of food intake by using
recall 3x24 hours to know the percent contribution
of biscuit kawista consumed.

RESULTS
Characteristics of research subjects
Subijects in this study were all children under five

with underweight (age 12-59 months) in the Primary
Health Center Godokusuman Il, Yogyakarta.

Table 1. Distribution of characteristic frequency of
research subjects

Characteristic n %
Sex of children under five

Male 9 474

Female 10 52.6
Years (Month)

12-36 9 47.4

37-59 10 52.6

Total 19 100

Based on the data above that most of the
underfives malnutrition female less than 10 people
(52.6%) and 9 people (47.4%) man. Underweight
age ranged from 37-59 months as many as 10
people (52.6%) and age 12-36 as many as 9 people
(47.4%).

Univariate Analysis

Child Weight Loss Less

Based on Table 2 it can be seen that the
mean early body weight of underweight children
less than 10.45 + 1.41 kg. While the mean final
weight of underweight children less nutrition after
given biscuit kawista for 2 weeks amounted to
10.74 + 1.37 kg.
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Table 2. Weight loss child nutrition

Average
Min Maks Mean SD
Early Weight  8.60 13.00 10.45 1.41
Late Weight 8.80 13.40 10.74 1.37

Weight

Kawista Biscuit Intake
Here below is the daily average intake of
biscuit kawista by under-nutrition less:

Table 3. Intake of kawista biscuits

Intake of Average daily intake of kawista
Kawista Biscuits Min Maks Mean SD

Energy (kal) 30.64 126.40 71.77 28.34
Protein (g) 0.57 236 1.34 0.53
Fat (9) 1.57 6.48 3.68 1.45
Carbohydrate (g) 3.71 1532 8.70 3.44
Fiber (g) 0.71 295 1.67 0.66

Fe (9) 0.00 0.01 0.0005 0.002

The average daily intake of kawista biscuits for
2 weeks includes energy of 71.77 + 28.34, protein
1.34 + 0.53, fat 3.68 + 1.45, carbohydrates 8.70 +
3.44, fiber 1.67 £ 0.66, and Fe 0.0005 + 0.002.

Food Intake
Here is the average table of intake of food
consumed less than 3x24 hour nutrition:

Table 4. Food intake

Average

Food Intake Min Maks Mean SD
Energy 260.23 1095.33 6.06 187.07

Protein 8.30 39.93 23.50 8.25

Fat 10.47 37.87 22.48 6.95
Carbohydrate 33.83 149.93 78.91 31.90

Fiber 1.07 5.23 2.61 1.10

Fe 1.13 9.83 3.83 2.68

Based on the data above the food intake
obtained from recall 3 x 24 hours, showed that the

average daily food intake of children under five
nutrition such as energy 6.06,06 + 187.07, 23.50 +
8.25 protein, 23.50 + 8.25 fat, 78.91 + carbohydrate
31.90, fiber 2.61 £ 1.10, and Fe 3.83 + 2.68.

Food intake and kawista biscuits

Here is the daily average of kawista biscuit
donation in the mean of less nutrition.

Based on the data above that biscuit kawista
can contribute 10.58% energy, 1.34% protein,
14.07% fat, 9.93 carbohydrate, 38.3 fiber, and 0.01
Fe.

Bivariate Analysis

Here is the data on weight gain less nutrition
children after the treatment of biscuit kawista for 2
weeks:

Table 6. Increase in weight of malnourished

children
Weight Gain Means+SD P
Early Weight 10.45+1.41 0.000
Late Weight 10.74+1.37
Difference 0.29

Based on the results of the analysis in Table
6 shows that after treatment in the form of kawista
biscuits can increase weight significantly (p =
0.000).

DISCUSSIONS
Characteristics of Respondents

Respondents in this study were 19 under
five children with malnutrition age 12-59 months
who are in the area of Primary Health Centers
Gondokusuman Il. Based on the results obtained
(Table 5) shows that the number of malnourished
men and women does not differ greatly, as well as

Table 5. Percentage of kawista biscuit contribution

Intake Average
Energy Protein Fat KH Fiber Fe
Total Intake 678.22 24.83 26.16 87.61 4.29 3.83
Feeding Kawista 71.77 1.34 3.68 8.70 1.67 0.0005

% Contribution kawista 10.58 5.40

14.07 9.93 38.93 0.01




by age group. Based on the food intake data (Table
5), the average daily food intake of 678.22 cal and
24.83g/day protein. It can be seen that the intake of
food consumed daily does not meet the adequacy
of underfive age (12-59 months) which should be
energy reaching 1125-1600 kcal / day and protein
25-39g/day.

Based on the age range 12-24 months is said
to be vulnerable due to the transition period from
infant to child, so that children are susceptible to
infection or nutritional status disorder. At that age
children also experience many dietary changes (20).
Results recall 3x24 hours showed less variety of
foods consumed by toddlers. This can be because
the toddler’s mother does not have enough skills
to cultivate diverse foods. Factors that cause less
nutritional state is improper behavior in choosing
and giving food to the child (21).

Univariate Analysis

The results of weight analysis (Table 2)
showed that the mean of underweight children after
being given biscuits for 2 weeks had increased by
0.29 kg. This increase shows that kawista biscuits
at least contribute energy for infant intake of 10.58%
calories/day and protein 5.48% calories/day.

The result of proximate test shows that kawista
biscuit contains energy equal to 427.6 cal/100g
and 7.5%/100g, so it can be calculated that kawista
biscuit of 4 pieces contains 214.7 cal/50g and protein
3.75%/50g. Based on the theory of supplementary
feeding to under-fives according to the Ministry of
Health, kawista biscuits have met the supplementary
feeding of pre-school age children with energy ranging
from 200 to 300 calories and 5 to 8 grams of protein.
The low intake of kawista biscuits (Table 3) is due
to the boredom of children under five consuming
kawista biscuits, so that biscuits are not consumed
by toddlers every day. Likewise, the contribution of the
contribution of kawista biscuit showed low. Boredom
on food becomes one of the reasons toddlers hard to
eat. This is the case in previous studies that the longer
the BMC biscuits and the slightly harder biscuit texture
make the child bored (22).
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Bivariate Analysis

Based on paired-t test statistic shows that
there is less significant increase of nutritional weight
less after given biscuit kawista for 2 weeks with result
of increase equal to 0.29 kg. This increase occurs in
PMT administered, indicating that within 2 weeks of
PMT delivery of tempe nugget may increase body
weight by 0.20 kg (23). Kawista biscuits contain
high energy in 100g of 427.6 cal. Weight gain can
occur due to consumption kawista in the first week is
quite large by the subject of research. Most subjects
spend 4 copies of kawista biscuit equivalent to 214.7
cal/50g. The amount of energy per day generated
from 50g kawista biscuits has contributed energy
from PMT is 200 calories.

The direct causing factor of malnutrition is
food intake. Toddlers with underweight nutrition are
children under five who have intake of energy and
protein inadekuat (24). When seen the average
of food intake of research subjects is quite low
for children aged 12-59 months. Toddlers with
inadequate dietary intake are at risk 5 times to
experience less nutritional status compared with
children under five who have sufficient nutritional
intake (25). Supplementary feeding is one way
to increase the caloric intake of food given as a
distraction.

CONCLUSIONS AND RECOMMENDATIONS

Kawista biscuits given to underweight children
less than 2 weeks effective weight gain significantly
(p=0.000). Further research needs to be done by
familiarizing children taking kawista biscuits as
additional food for longer periods of time, to gain
more adequate weight. Need further research
related antioxidants in biscuit in children under five
malnutrition
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