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Background: Children’s Nutritional Disorders (CND) are diseases that occur when childhood’s
dietary intake doesn't contain the proper amount of nutrients for healthy functioning. In
Indonesia, the prevalence of severely underweight is 1,4%, underweight is 6,7%, 1,1% were
severely wasted and 4,3% of children were wasted. The prevalence of stunted has decreased
from 27,7% in 2019 to 24,4% in 2020. However, this achievement is still far from the SDG’s
targets.

Objective: This study aims to determine the CND with a mapping geographical that can help
the government to find the cause so the cases decrease faster.

Methods: This study was descriptive with a cross-sectional design and conducted in
Bukittinggi, West Sumatera, and used secondary data (Height and Weight Measurement
Reports in 2020) from Public Health Office. To present the mapping geographical using QGIS
3.16 by taking the coordinate points of the Community Health Center in the Bukittinggi area.
Results: Severely underweight, Guguk Panjang (7,55%) vs. Nilam Sari (0%). Underweight,
Tigo Baleh (12,33%) vs Nilam Sari (1,55%). The risk of overweight, Tigo Baleh 23,33% vs.
Gulai Bancah (4%). Severely stunted, Tigo Baleh (5,19%) vs. Gulai Bancah (3,60%), Nilam
Sari (1,06%). Stunted, Guguk Panjang (15, 81%) vs. Gulai Bancah (14,75%). Severely wasted
is very low in each Community health center (0,02% or 0,01%). Wasted, Tigo Baleh (0,91%)
vs. Mandangin (0,08%). Overweight, Guguk Panjang (9,62%) vs. Gulai Bancah (6,12%).
Conclusion: The risk of overweight is the most cases of CND in Bukittinggi, while severely
wasted is the lowest case. The cases in 2020 increased associated with the Covid-19 pandemic

INTRODUCTION
Children’s Nutritional Disorders (CND) are diseases that

occur when childhood’s dietary intake doesn't contain the proper
amount of nutrients for healthy functioning, or when the body
can’t correctly absorb nutrients from food. Nutrition disorders are
usually caused by under-nutrition, over-nutrition, or an incorrect
balance of nutrients [1][2]. CND is a complex problem worldwide.
It’s become a problem in nation-building, especially in developing
countries (middle to low income) so it’s important to identify,
study and analyze the causes [3][4]. It’s also linked to SDG’s 2030
(read; Sustainable Development Goals 2030) target 2 ‘End hunger,
achieve food security and improved nutrition and promote
sustainable agriculture is the only SDG’s that mentions the
concept of nutrition. The statement means unsustainable food
production causes undernourishment [5]. To meet the SDG’s

targets, 53 countries are on track for stunting targets and 57
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countries are on track for wasting targets. However, 22% of
children under five years are still stunted and 6,7% are wasting.
Meanwhile, 105 countries around the world are in the prevention
of the increasing prevalence of overweight among children under
five years, which currently affects 5,7% of children [6]. In
Indonesia, the prevalence of severely underweight is 1,4% and
underweight is 6,7% in children under five years. In the same
years, 1,1% of children under five years were severely wasted and
4,3% of children were wasted. The prevalence of stunted (the main
point of Children’s Nutritional Disorders in Indonesia) has
decreased from 27,7% in 2019 to 24,4% in 2020. However, this
achievement is still far from the SDG’s targets [7].

The efforts by the Indonesian government to prevent CND
are the implementation of a monitoring program for the nutritional
status in the first 1000 days of life (from conception through the

second birthday) and family class education which’s generally
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carried out by midwives [8]. The first 1000 days of life start from
270 days during pregnancy and 730 days in the baby’s second life.
Its condition was permanent and irreparable [9]. The first 1000
days of life program and family class education programs have
been implemented in many countries and have been shown to
prevent CND; stunting, underweight, and overweight [9] [10] [11].

Health professionals (midwives) play an important role in
maternal and child health. Linked to the first 1000 days of life,
midwives provide interventions including antenatal nutrition
education, postpartum nutrition (also linked to exclusive
breastfeeding) and evaluating the nutritional status of maternal and
monitoring the growth and development of the children [12]. The
midwives evaluate the children’s nutritional status based on
anthropometric features and indices - body weight [kg], body
length/height [cm] and body weight-for-height ratio standardized
according to the reference WHO growth charts [13][14]. In
Indonesia, the application of child anthropometry standards is
made by the government in form of ‘The Regulation by the
Minister of Health Republic Indonesia No. 2 in 2020 adapted from
WHO [15]. For the practice to determine the severely underweight
(-3SD until < -2 SD), underweight (< -3 SD) and the risk of
overweight (> +3 SD) are used weight-for-age in z-scores.
Severely stunted and stunted are detected with height-for-age.
Severely stunted with point < -3 SD in z-scores and stunted with
point 3SD until < -2 SD in z-scores. Then, weight-for-height is
used to determine severely wasted (< -3 SD), wasted (-3 SD until
< -2 SD) and overweight (> +2 SD until +3 SD) [15].

Bukittinggi is a tourist spot in West Sumatera. Previously,
the study by Lubis on stunted had been carried out using mapping
geographical. Based on the study, we considered stunted as a
priority problem for children because the cases are quite high in
Bukittinggi [16]. This study aims to determine the CND with a
mapping geographical. So that the application of this method can
help the government to improve programs regarding the allocation
of sub-districts with high needs of healthcare and find the causes
so the cases decrease faster.

METHODS

This study was descriptive with a cross-sectional design
and was conducted in Bukittinggi City, West Sumatera, Indonesia.
To present the data, this study used secondary data (Height and
Weight Measurement Reports in 2020) obtained from Public
Health Office in Bukittinggi. Before presenting the data, Public
Health Office in Bukittinggi has accepted to publicate the data t
for mapping geographical. The data contains: Cases of severely

underweight, underweight, and risk of overweight in 2020, Cases
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of severely stunted and stunted in 2020, and also Cases of severely
wasted, wasted, and overweight in 2020. The proportion of the
data is expressed as the number of cases in the Community Health
Center and its percentage on the table. To present the mapping
geographical using QGIS 3.16 by taking the coordinate points of
the Community Health Center in Bukittinggi area. The mapping
interpretation is divided into three colors which are defined as; the
number of cases in the sub-district (high or. medium or. low).

RESULTS AND DISCUSSION

Bukittinggi is the biggest city in West Sumatera Province.
It’s one of the largest wholesale trade centers and a famous tourist
spot in West Sumatera (called “Jam Gadang). Jam Gadang is the
hallmark of the city. Geographically, Bukittinggi has an area +
25,239 Km? (2.523,90 ha) or + 0,06 % of West Sumatera province
area [16]. Bukittinggi located between 100°20' - 100°25"' East
Logitude and between 00°16' - 00° 20" South Logitude with
boundaries : Nortth (Nagari Gadut and Kapau, Tilatang Kamang
sub-distrct, Agam district), South (Taluak IV Suku, Banuhampu
sub-district, and Agam,district, East (Nagari Tanjung Alam,
Ampang Gadang, IV Angkat sub-district, and Agam district, West
(Nagari Sianok, Guguk, Koto Gadang, IV Koto sub-district and
Agam district [16].

The administration area is divided into three sub-districts,
namely: Mandiangin Koto Selayan sub-district, Guguk Panjang
Sub-district, and Aur Birugo Tigo Baleh sub-district. In the
Mandiangin Koto Selayan sub-district, there’re four Community
Health Center; Mandiangin Plus, Gulai Bancah, Mandiangin, and
Nilam Sari. In guguk Panjang sub-distric have two community
health center; Guguk Panjang and Rasimah Ahmad. Then, the Aur
Birugo Tigo Baleh sub-district have only one community health
center; Tigo Baleh [16].

Table 1. Cases of severely underweight, underweight, and risk of
overweight

; Severely . Risk of
Communit : -
Health y Underweight Underweight Overweight
Center Cases % Cases % Cases %
Mandiangin 13 1,44 48 5,33 120 13,33
Plus
Gulai 3 0,33 23 2,55 36 4,00
Bancah
Mandiangin 3 0,33 34 3,77 55 6,11
Nilam Sari 0 0 14 1,55 63 7,00
Guguk 68 7,55 93 10,33 194 21,55
Panjang
Rasimah 17 1,88 81 9,00 131 14,55
Ahmad
Tigo Baleh 19 2,11 111 12,33 210 23,33
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Figure 1. Mapping geographical of severely underweight in sub-
districts Bukittinggi

Severely Underweight. Table 1 shows the highest case of
severely underweight was found at the Guguk Panjang (7,55%)
and the lowest case at Nilam Sari (0%). However, figure 1 shows
that there’s no difference in the cases of severely underweight in

each sub-districts in Bukittinggi.
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(b) Underweight

Figure 2. Mapping geographical of underweight in sub-districts
Bukittinggi

Underweight. Based on Table 1, the case of underweight
was highest in Tigo Baleh (12,33%) and lowest (1,55%) in Nilam
Sari. However, the display in figure 2 shows the difference
because the map is categorized into several sub-districts. So, some
cases are added up according to where the community health
center is located. The highest case (range 220 — 330) is lacking in
Mandiangin Koto Selayan. Meanwhile, Guguk Panjang and Aur
Birugo Tigo Baleh are categorized as less condition or moderate
(range 110 — 220).
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Figure 3. Mapping geographical the risk of overweight in sub-
districts Bukittinggi

Risk of Overweight. 23,33% of the case is highest occurs
in Tigo Baleh, and the lowest in Gulai Bancah (4%). The Risk of
overweight is the most common case in children under 5 years
when compared to cases of severely underweight and cases of
underweight in Bukittinggi. Figure 3 also shows the same
statement, the highest cases were in two sub-districts; Madiangin
Koto Selayan and Guguk Panjang (range 220 — 330), Aur Birugo
Tigo Baleh sub-district is moderate range (range 110 — 220).

Table 2. Cases of severely stunted and stunted

Severely
Community Health Stunted Stunted
Center Cases % Cases %
Mandiangin Plus 52 8,00 97 14,92
Gulai Bancah 10 3,60 41 14,75
Mandiangin 18 1,63 61 5,54
Nilam Sari 10 1,06 69 7,29
Guguk Panjang 71 6,10 184 15,81
Rasimah Ahmad 45 5,01 92 10,23
Tigo Baleh 74 5,19 168 11,79
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Figure 4. Mapping geographical of severely stunted in sub-
districts Bukittinggi
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Severely Stunted. Table 2 presents that Tigo Baleh
becomes the highest (5,19%) community health center with
severely stunted, and the lowest are Gulai Bancah (3,60%) and
Nilam Sari (1,06%). Figure 4 shows the moderate cases located in
Guguk Panjang (range 100 — 200). The less cases (0 — 100) located
in Mandiangin Koto Selayan and Aur Birugo Tigo Baleh.

|
Nilam Sari (7,29%)

+

A

[ o, o4 Gouuk Panjang (15.81%)

\

= +
Y Tigo Baleh (11,79%) '
. AURBIRUGOTIGO BALEH )

(b) Stunted

Figure 5. Mapping geographical of stunted in sub-districts
Bukittinggi

Stunted. The highest case of stunted is Guguk Panjang
(15, 81%) and the lowest is Gulai Bancah (14,75%). For further
details in figure 5, Mandiangin Koto Selayanan and Guguk
Panjang are the most cases of stunted (range 200 — 300) than Aur
Birugo Tigo Baleh (range 100 — 200).

Table 3. Cases of severely wasted, wasted, and overweight

Communit; Severely Wasted Overweight

Health Cent)ér Wasted ’
Cases % Cases % Cases %

Mandiangin 0 0 37 0,37 48 7,38
Plus
Gulai Bancah 0 0 11 0,11 17 6,12
Mandiangin 1 0,01 8 0,08 33 2,99
Nilam Sari 0 0 13 0,13 44 4,65
Guguk Panjang 2 0,02 54 0,54 112 9,62
Rasimah 0 0 49 0,49 72 8,01
Ahmad
Tigo Baleh 2 0,02 91 0,91 86 6,04

DOI: http://dx.doi.org/10.35730/jk.v13i3.756

+
Gulai Bancah (0%)

Plus Mandiangin (0%) Mandiangin (0,01%)
.
— MANDIANGIN KOTO SELAYAN

GUGUK PANJANG

Nilam Sari (0%)
Rasimah Ahmad (0%)+ .

70- 140

. 140-210

+ Community Health Center

~— ~ __Guguk Panjang (0.02%)

Tigo Balch (0.02%)
AUR BIRUGO TIGO BALEH

() Severcly Wasted

Figure 6. Mapping geographical of severely wasted in sub-
districts Bukittinggi

Severely wasted. Table 3 shows that the case of severely
wasted in each Community health center is very low (0,02% or
0,01%). The same situation can be seen in figure 6, all of the sub-
districts are in the range 0 - 70 cases. In addition, the situation has

a positive effect because the cases are almost non-existent.
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Figure 7. Mapping geographical of wasted in sub-districs
Bukittinggi

Wasted. The most cases in Tigo Baleh Community health
center (0,91%) and the least in Mandangin Community health
center (0,08%). However, figure 7 shows a different-results, the
medium (moderate) cases are located in Guguk Panjang and Aur
Birugo Tigo Baleh, while Mandiangin Koto Selayan is the least

wasted case.
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Figure 8. Mapping geographical of overweight in sub-districts
Bukittinggi

Overweight. Based on table 3, the highest cases of
overweight are Guguk Panjang (9,62%) and the lowest is Gulai
Bancah (6,12%). The displays in figure 8, Mandiangin Koto
Selayanan and Guguk Panjang are the most cases of Overweight
(range 140 - 210). Aur Birugo Tigo Baleh is categorized as
medium (range 70 - 140). Based on all data on nutritional disorders
in 2020, The most case that occurs in Bukittinggi is the risk of
overweight in children under 5 years (809 cases) and the least case
is severely wasted (5 cases). A short interview with the Head of
nutrition program at the Health Office in Bukittinggi about the
factor causing the high cases of nutritional disorders than the
previous year: socio-economic factors (middle or lower), poor
nutrition from less food consumption, level of education the
parents are low, exclusive breastfeeding (yes or no), infection
(infant or maternal) and the last causing is Covid-19.

Socio-economic factor (middle or lower) has correlated
with Covid-19. A decrease in family income has a negative impact
on the availability and food consumption the children under 5
years. This’s the reason why, the case of nutritional disorders
increased, and the situation was not expected from the previous
year [4]. Covid-19 has had a significant effect on nutritional status
in Indonesia, especially for children under five years. The covid-
19 pandemic has the potential to be proven to hamper access for
mothers and children to optimal health services due to the
implementation of government policies as an effort to reduce the
number of transmission of Covid-19 in the general public and
groups in high-risk communities such as toddlers in particular. The
barriers to health services for toddlers include restrictions on
Posyandu (small integrated healthcare center for mother and
children) activities so that immunization services and uncontrolled
weighing and height of toddlers. Immunization services in various

places are also hampered so that the potential for problems with
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nutritional disorders in children can occur in older children [17].
From the gap, the government of Bukittinggi and Bukittinggi
Health Office makes efforts to accelerate in terms of reducing
cases of nutritional disorders so we hope that the cases will

decrease.

CONCLUSIONS

The children with a risk of overweight are the most cases
of nutritional disorders in Bukittinggi, while severely wasted is the
lowest cases. The case of nutritional disorders in 2020 increased
more than the previous year associated with the Covid-19

pandemic.
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