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Abstract
This study aimed to analyze complementary food fulfillment during disaster situations in Indonesia since it frequently experiences natural disasters and young
children face unique challenges related to their feeding needs in disaster situations. This qualitative case study based on the Mount Merapi eruption and
Sumedang landslide in 2021 collected data using observations, forum group discussions, and in-depth interviews; then, a thematic analysis was conducted.
This study involved 17 participants, including Non-governmental Organizations (NGO) activists, health workers, residents involved in making complementary
foods, and primary caregivers of children aged 6–24 months. This study found that there were five themes generated from the data analysis; 1) the donation
of home-based complementary foods based on local wisdom, 2) inadequate complementary feeding, 3) limited resources to manage the complementary feed-
ing, 4) clean versus dirty conditions, and 5) mothers’ endeavour in complementary feeding practices. This study concluded that the complementary feeding
practices during a disaster in Indonesia were supported by NGOs, residents, and nearby healthcare workers and thus represent a form of mutual cooperation
among the Indonesian people.
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Introduction
Due to its location between three tectonic plates,

Indonesia is vulnerable to earthquakes, tsunamis, vol-
canic eruptions, and other geological disasters.1 In
January 2021, several disasters occurred in Indonesia, in-
cluding the eruption of Mount Merapi and landslides in
the Sumedang District.2,3 Crucially, infants and young
children require more attention during disasters than oth-
er age groups. Nutritional assistance is one of their most
pressing needs. Nutrition for children aged 6–24 months
is fulfilled by complementary foods that are adequate,
safe, timely, and given appropriately.4

Some research showed that complementary feeding
practices in refugee camps might not be appropriate or
adequate.5-10 Problems with practices in other countries
include early complementary food feeding, inadequate
food variation that does not meet the World Health
Organization (WHO) recommendations, insufficient in-
frastructure and water supplies, and hygiene issues.5 In
addition, instant complementary foods may be dispro-
portionately consumed. For example, one Croatian-

Serbian refugee camp contained five tons of instant solid
food that had almost expired.6 The mass feeding of in-
stant complementary foods was also found in Ukrainian
refugees.7 Furthermore, inadequate complementary food
variety was found in Somalian refugee camps, where as
many as 85% of children aged 6–23 months received
complementary foods with minimum variation.8

Likewise, post-earthquake Nepalese refugee camps had
limited cooking facilities, high prices for ingredients, and
uncertain arrival times for food aid, which led to child
hunger.9 During a flood, young children in a Dhaka
refugee camp experienced difficulties obtaining food due
to distant public kitchen facilities and food shortages.10

Applying standardized complementary feeding during
disaster periods is important to support children’s health.
The use of complementary foods in refugee camps must
be studied in Indonesia because it is a disaster-prone
country that requires special efforts to improve services
during and after natural disasters. In light of this, a quali -
tative case study was conducted to assess the feeding
practice of complementary food during recent disasters
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in Indonesia. 

Method
The authors applied a qualitative case study design.

The case studies focused on the scope, process, and
methodological characteristics that emphasized the em-
pirical nature of an investigation and recognized the con-
text’s importance.11 Furthermore, a case study could
treat a unique and specific case, including a natural dis-
aster, as its intrinsic case.12

The authors selected the sample using purposive sam-
pling. This study included Non-governmental Organi -
zations (NGO) activists in the humanitarian and disaster
field, community leaders, health cadres (consisted of
housewives in the disaster area), health workers with ex-
perience being in charge of feeding groups of infants and
children in disaster situations, and parents with children
aged 6–24 months when a recent disaster occurred. The
general inclusion criterion for prospective participants
was that they needed to be willing to parti cipate in the
study. Initially, 17 participants were recruited. Six par-
ticipated in the focus group discussion (FGD), and 11
participated in in-depth interviews. One participant was
then excluded because the interview was not recorded.
After data saturation was reached for the remaining 16
participants, one more participant was recruited and in-
terviewed to ensure that the data were completely satu-
rated. All participants were interviewed once.

The study was conducted from October 2020 to July
2021. Data were collected through field observations of
one of the Sumedang landslide evacuation sites, the on-
line FGD, and semi-structured online interviews. The au-
thors did participants observations by helping prepare
the kitchen and observing anything about complementary
feeding in the landslide area, then taking photos and writ-
ing field notes. The authors were also acted as facilitators
in the FGD session and as an interviewer in the interview
sessions. The authors used the interview guidelines to
guide the interview and the FGD guideline during the
discussion process. According to each participant’s con-
sent, interviews were conducted in their homes or work-
places using Zoom Meeting, WhatsApp, and phone calls.
The FGD was conducted using Zoom Meeting. All inter-
views were recorded. 

All authors were female, had qualitative study train-
ing, and carried out the qualitative study used in this
study. Prior to data collection, all authors explained the
details of the study and the participants’ rights. The au-
thors carried out data collection after the participants
gave their consent. The FGD was conducted for 1.5
hours, whereas the interviews lasted 25–55 minutes. The
FGD was run with one co-moderator, who was in charge
of managing the technical course of the discussion. The
moderator introduced and explained the function of the

co-moderator to the FGD participants before starting the
discussion. During each interview and the FGD, one au-
thor wrote field notes.

The authors analyzed the data using an inductive the-
matic analysis approach for transcripts from FGD, inter-
view, and field notes. After these transcripts were
searched for meaningful statements, a coding scheme
was created. The coding scheme and themes were com-
piled using NVivo 12 plus software. The interviewer con-
ducted member checking to determine the validity of the
data. Each temporary coding scheme was matched to
each participant. If clarification of the participants was
required, the interviewer discussed the matter with the
participants to agree on the most appropriate joint coding
for the conditions in the field. This author terminated
contact with the participants after the coding was ap-
proved.

The process continued with two authors creating
thick descriptions. In addition, the authors made an
overview of the location and background of the disaster.
These texts were expected to help summarize the results
and ensure their validity when applied to the same loca-
tion or background. The data triangulation used the data
obtained from the observations, FGD, interviews, and
study notes. Three authors conducted this triangulation
by forming a common theme with their coding scheme.
The themes generated from the FGD and interview data
were checked to ensure they aligned with the observa-
tions and research notes. All of the authors wrote reflec-
tive notes during the study journey.

Results
Table 1 and 2 contains the participants’ characteris-

tics who were involved in FGD and interview sessions
according to their sex, age, education, occupation, role
in infant and young child feeding (IYCF) management
and time started work on IYCF in disaster areas.

The five themes resulting from this study are shown
in Figure 1; 1) the donation of home-based complemen-
tary foods based on local wisdom, 2) inadequate comple-
mentary feeding, 3) limited resources to manage the com-
plementary feeding, 4) clean versus dirty conditions, and
5) mothers’ endeavour in complementary feeding prac-
tices.

According to a volunteer, the IYCF kitchen in one
refugee camp was used as a special kitchen for toddlers.
Around 4:00 pm, the authors arrived at the kitchen. The
cooking process had finished, and the food was being
distributed. Cooking utensils had been tidied up on the
tiled floor, which looked clean and not stepped on by
dirty footwear, such as sandals or shoes. The kitchen
manager stated that the ingredients for each menu were
purchased every morning before cooking. The kitchen
managers were the health cadres, and the kitchen organ-
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izers were from the NGO. The food was placed on a plate
or in a food container. The completed food boxes were
then placed on a table, and each table was set on the
clean, dry terrace of a local resident’s house.

The refugee tents looked neat inside, without mud or
a strong odor. Several tents had a gallon of mineral water
with a water dispenser for the occupants. In addition,
they had several ready-to-eat foods, such as instant com-
plementary food (instant baby porridge) and manufac-
tured complementary foods. Various brands and flavors
of manufactured complementary foods were available.
While the researchers were still at the location, a group
of donators came with multiple items. One donator ex-
plained to the refugees that they had brought various
manufactured complementary foods and formula milk
brands.

Theme 1. The Donation of Home-Based Complemen -
tary Foods Based on Local Wisdom
Local Wisdom Food Availability

Various local wisdom-based home-cooked foods were
served in the disaster area. In this context, local wisdom
means the daily cuisine of the affected community

groups, such as fried tempeh marinated with salt and gar-
lic or stir-fried carrots and beans. Another typical local
food children usually consume was porridge with tofu
and eggs seasoned with yellow spice (turmeric, a local
spice). Local desserts such as mung bean porridge with
coconut milk, sumsum porridge (made with rice powder
and pandan, served with coconut milk and brown sugar),
and other sweet-tasting porridges were also served as the
main dishes there. One participant stated that the local
food was helpful “because [the taste of the provided food
or drink] is the most acceptable [to the survivors on the
slopes of Mount Merapi]” (P1). Another participant even
mentioned the specific ingredients of one dish:
“Sometimes it includes bay leaves, galangals (a local
spice), and then... What is it called?... Onion, garlic....
Salt” (P5), which strengthens the statement that the local
food was helpful in the disaster area.

Home-Based Complementary Food Programs
Local wisdom complementary food was served be-

cause of some programs initiated by some NGOs in the
humanitarian field. One program served complementary
foods based on local wisdom-based home-cooked such

Table 2. Data and Characteristics of the Participants in Interviews Session
                                                                                                                                                                                                                                     
                                                                                                                                                                                                                                     Time Started to 
Code     Sex        Age (year)     Highest Education                     Occupation                    Role in IYCF Management                                                  Manage IYCF in
                                                                                                                                                                                                                                     the Disaster Area
                                                                                                                                                                                                                                     (year)

P8           F               26            Diploma 1/2/3 (D1/D2/D3)     Health Program Staff     Coordinator of one of the NGO, nutrition program                         2021
P9           F               19            High school/equivalent              College student              Member of distribution team                                                            2021
P10         F               55            High school/equivalent              Homemaker                   Member of IYCF kitchen team, health cadre                                    2021
P11         F               55            High school/equivalent              Homemaker                   Member of IYCF kitchen team, health cadre                                    2021
P12         F               39            High school/equivalent              Private employee            Parent of a 19-month-old child                                                         -
P13         F               45            High school/equivalent              Homemaker                   Parent of an 18-month-old child                                                       -
P14         F               36            Bachelor (S1)                            Doctor                           Personal in charge of NGO’s IYCF program                                    2020
P15         M             24            Diploma 1/2/3 (D1/D2/D3)     Nutritionist                    On-site health service nutrition worker                                           -
P16         F               43            Diploma 1/2/3 (D1/D2/D3)     Midwife                          Midwife in charge of toddler health in the affected village               -
P17         F               27            High school/equivalent              Homemaker                   Parent of a 21-month-old child                                                         -

Notes: IYCF = Infant and Young Child Feeding, NGO = Non-governmental Organization.

Table 1. Data and Characteristics of the Participants in Focus Group Discussion Session
                                                                                                                                                                                                                          
                                                                                                                                                                                                                          Time Started to 
Code     Sex        Age (year)     Highest Education                   Occupation             Role in IYCF Management                                                   Manage IYCF in
                                                                                                                                                                                                                             the Disaster Area
                                                                                                                                                                                                                             (year)

P1           M               35           High school/equivalent            Private employee      Head of NGO in humanitarian field                                                2020
P2           M               25           High school/equivalent            Private employee      Fundraising coordinator of the NGO                                              2020
P3           F                39           Diploma 1/2/3 (D1/D2/D3)    Nurse                       Member of the NGO, nutritional adequacy rate team                     2020
P4           M               25           High school/equivalent            Private employee      Member of the NGO, transportation and distribution team            2020
P5           M               27           High school/equivalent            Private employee      Member of the NGO, a public kitchen preparation team                2020
P6           M               26           High school/equivalent            College student        Member of the NGO, logistics and warehousing team                    2020
P7           M               39           High school/equivalent            Entrepreneur           Member of the NGO, home food distribution team                        2021

Notes: IYCF = Infant and Young Child Feeding, NGO = Non-governmental Organization.
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as jenang (a kind of sweet porridge) and porridge with
tofu or egg as side dishes. The program was given once a
day in the morning for several weeks. Another program
was to provide rice, side dishes, and vegetables, a typical
menu for Indonesians, given twice a day for two weeks.
Another NGO provided rice and vegetable soup for tod-
dlers once a day for three days. Their implementation in-
volved collaboration with other humanitarian activists
and residents. These programs lasted for only a few days.
One participant summarized the situation as follows:
“Well, at that time, the NGO B sent the aid three times a
day then being cooked by the cadres. That’s it” (P10).

Theme 2. Inadequate Complementary Feeding
The Domination of Manufactured Foods and Beverages

Manufactured foods and beverages such as instant
complementary foods, formula milk, and Ultra High
Temperature (UHT) milk affected the feeding practices
of children under two. The donations of manufactured
foods from nearby primary health care (PHC) included
snacks and biscuits for toddlers and instant complemen-
tary foods. Even instant porridge for adults was given for
the toddlers. One participant observed that the instant
porridge “was given from somewhere in one sachet… So,
one kid, a toddler, got some amount of it” (P11).

Inadequate Home-Based Food and Beverage Dona tions
Home-based food donations such as porridge and rice

provided by the NGO had the same texture for all ages.

Those were given once a day, twice a day, or two servings
at a time. The most inadequate beverage was fruit juice
for toddlers. One participant summarized the situation
as follows: “Well, we only can generalize it; we cannot
tell in detail which food [was] for which children. We
lack [knowledge] of it, so we decided to divide the food
into two or three [age] categories” (P1).

Theme 3. Limited Resources to Manage the Com -
plemen tary Feeding

The term resources in this study refer to infant and
young child feeding (IYCF) counselors, breastfeeding
counselors, and other nearby primary health care workers
(PHCWs) who were limited in the disaster location. The
number of PHCWs was limited so that the team could
not carry out further food control for complementary
foods or tasks related to breastfeeding support. The
refugees there were also coming from all ages. One par-
ticipant said, “This [problem] can be [caused by] the hu-
man resources; we lack [the participant paused to talk a
few seconds] it, so [the participant paused to talk a few
seconds] the [food] controlling [does not always hap-
pen.] We are not focusing only on the things to support
breastfeeding” (P15).

Theme 4. Clean versus Dirty Environment
The environmental conditions were generally clean.

Moreover, the water and kitchens used, even refugees
consumed boiled drinking water when the donator pro-

Figure 1. Coding Tree for Thematic Analysis of Complementary Feeding Practices during Disaster in
Indonesia
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vided no mineral water. The garbage was also being taken
care of so that the refugees felt comfortable. One partic-
ipant observed that “there is always a dump truck once
in [a] couple days, so the volunteers collecting the trash,
though [it] is quite far from the camp... So, there is no
garbage piling up” (P7).

Food quality control was done safely by the NGO ac-
tivists. Thus, the food was not made using expired ingre-
dients and was covered so that bacteria would not con-
taminate and not be exposed to rain. However, some par-
ents did not maintain food safety by using the same food
for the whole day and storing it at room temperature.
One participant said that the situation was “first come,
first served. The home-based food which was coming first
will be consumed first, [then] we will consume those with
the short expiry date” (P6).

Theme 5. Mothers’ Endeavour in Complementary Feed -
ing Practices

The participants stated that children aged one year
and over generally fed themselves. The children could eat
easily because there were peers at the camp, and they
could eat together. The parents also reported that their
children ate well. “For my kid, he likes to eat by himself.
If he eats by himself, he will finish his meals, at least
most of it, but if I feed him, he only eats like two to four
scoops, no more than that” (P17).

Meanwhile, the mothers continued to breastfeed.
Some participants stated that breastfeeding mothers used
a veil to cover their chest when doing the process. This
was due to the conditions of the open refugee tents.
“Alhamdulillah [thank goodness], I used to breastfeed in
a tent. I covered it with my long veil” (P13).

Discussion
Community work and the provision of complementary

feeding with local specialties are one of the local wisdom
that is applied when a disaster occurs. Local wisdom is a
view of life and knowledge as well as various life strate-
gies in the form of activities carried out by local commu-
nities in responding to multiple problems in meeting their
needs.13 Community work, known as “gotong royong,” is
a cooperation model with the principle of mutual agree-
ment that values the spirit of embodiment in selfless in-
dividual behaviors or actions.14,15 This mutual coopera-
tion has been illustrated in many disaster events, such as
the Mount Merapi cold lava disaster in 2010. Although
the incident occurred without the influence of the resi-
dents, the men worked for hand in hand to fix the dam-
aged buildings. At the same time, the women took the
initiative to collect food and create an emergency public
kitchen.16 These actions are similar to those of the Mount
Merapi refugees in this study; the mothers cooked togeth-
er to meet the refugees’ food needs. “Gotong royong” is

the value of local wisdom for Indonesians and thus dis-
tinguishes them from the citizens of other nations.15

This study found that the dishes at the camps were
made based on the availability of local ingredients and
local cuisine menus. This condition is in accordance with
the complementary food principle to make foods from
the local ingredients available nearby, in the market, and
the household.17 Study has shown that optimizing house-
hold foods made with local ingredients for complemen-
tary feeding can help children aged 6–23 months meet
their nutritional needs.18 Similar study has proven that
complementary foods made with local ingredients in one
rural area in Indonesia and distributed with the assis-
tance of the Integrated Service Post (ISP)/Pusat
Pelayanan Terpadu (Posyandu) enhanced the nutritional
status of children.19

This study found that health workers from NGOs ini-
tiated the complementary feeding program. These health
workers mobilized volunteers and residents/local com-
munities to cook and provide insights into the food re-
sources availability in the area. The involvement of the
local community was one of the supporting factors for
program success. In Indonesia, each region has its own
food or menu specialty. That was why NGOs outside the
region that helped during the disaster situations would
find it difficult to find food ingredients and did not al-
ways know the local food tastes. Here, the residents/local
community who know more about their comfort food
would play a role in supporting the program’s success.

Furthermore, health workers could educate the local
community about complementary feeding as part of dis-
aster programs in disaster-prone areas for the prevention
and mitigation stage. So when a disaster occurs, the com-
munity can move faster to provide proper nutrition for
children aged 6-24 months. Another study asserted that
the feeding of complementary foods in emergencies or
disaster situations was essential to fulfilling children’s
human rights in these challenging circumstances and
must be done with the cooperation of parties such as
community groups, certain communities, NGOs, and
health service providers.20

Indonesians use the principle of “gotong royong” in
disaster situations to bear the same burden. In the con-
text of a disaster, mutual assistance is part of
Community-Based Disaster Risk Reduction (CBDRR).
The CBDRR is a disaster risk reduction program where
residents carry out risk studies, plans, and actions, while
outside parties, such as NGOs, act as facilitators.21 Based
on this study’s results and the literature,16,18 formal or
informal collaborations between residents to provide ap-
propriate and adequate home-based complementary
foods can be a solution to meet the nutritional needs of
young children.

The participants reported that some home-based com-
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plementary foods were only given to children older than
one year. Thus, children aged 6–12 months consumed
more manufactured foods than older children. The man-
ufactured foods available were instant solid foods, bis-
cuits, wafers, and instant porridge for adults. Manu -
factured complementary foods are the most commercially
available type, and they are dominated by a mixture of
smooth and sweet foods that rarely contain a single food
taste. Hence, they cannot meet an infant’s need to be ex-
posed to various textures and flavors.22,23 Moreover,
they tend to be high in energy but do not provide the es-
sential nutrients needed for growing children.23 Manu -
factured complementary foods also have high salt, added
sugar content, and a fatty acid profile that is not interna-
tionally recommended.24 Consumption patterns that pri-
oritize manufactured snacks contribute to the reduced
nutritional intake of children under five in developing
countries.25,26 In the refugee camp, feeding formula milk
became a daily routine. In fact, formula milk should not
be given in emergency or disaster situations because of
the risk of diarrhea, malnutrition, and even death caused
by dirty bottles and tools.17 In addition, most formula
milk contains additional calorie sweeteners that are not
needed by children aged 6–24 months. Various child
health practitioners have reported that it is better to
avoid formula milk if possible.27

This study found that the home-based foods provided
to the refugees did not meet the recommended standards.
Foods such as soft porridge and rice were supplied with
one texture for all children. According to the Ministry of
Health of the Republic of Indonesia guidelines, children
aged 6–9 months should be provided with thick porridge,
children aged 9–12 months can eat family foods that have
been chopped or cut into small pieces, and children aged
12–24 months may have sliced food.13 Infants must ex-
perience an increase from thick to plain food textures
and a proper transition to family foods by trying a differ-
ent kinds of textures.23 The fulfillment of the right tex-
ture for children can train them to make more complex,
specialized, and structured oral movements enabling
them to achieve smooth and effective chewing skills at
the age of six.28,29 The delayed introduction of hard and
chewy food textures can lead to underdeveloped muscles
and jawbones.29

Based on this study’s result, the provision of porridge
was only accompanied by side dishes like tofu and eggs.
This provision did not meet the requirements for the
number of variations of complementary feeding. Mini -
mum dietary diversity (MDD) recommendations state
that at least one meal must contain four or more foods
from seven food groups (carbohydrates, proteins, fats,
fiber, minerals, vitamins and water).30 A less diverse diet
increases the risk of micronutrient deficiencies and pre-
vents children from experiencing various flavor combi-

nations.23 For the beverage, one of the NGOs donated
mango juice with sugar to young children. However, the
provision of juice to young children who are still in the
complementary feeding category should be limited to
avoid replacing more nutrient-rich foods.23 Giving fruit
juice to children under two years of age as a snack can in-
crease their energy intake by 67%, which can increase
their weight without providing other essential nutri-
ents.31

This study determined that local health workers did
not control the provision of foods and beverages. In ad-
dition, NGOs activists could not always bring in IYCF or
breastfeeding counselors. Ultimately, the government,
NGOs, health workers, and residents must prioritize sup-
port and assistance to continue exclusive breastfeeding
until the age of two or more, provide safe artificial food
where breastfeeding is not possible, and provide comple-
mentary foods recommended for all infants and young
children in an emergency.32 Recommended complemen-
tary foods should be both adequate and safe (e.g., free
from bacterial contamination). Hence, complementary
foods must be hygienically processed and stored. Dirty
locations can contribute bacteria to the solids provided.
The evacuation sites in this study were clean. The
refugees also could consume clean water because the dis-
aster conditions did not directly impact the water, given
that the disaster location was in the highlands. The high-
land areas are still dominated by forests, and groundwa-
ter can become absorbed freely to maintain water quality,
so there is no significant change.33

Likewise, this study found that responsive feeding,
another practice related to complementary feeding, con-
tinued despite the situation. Children aged 12–24 months
demonstrated independent eating and well. Ideally, feed-
ing young children promotes their independence.
However, it can also manage behavioral problems and
avoid indulgent practices in children with long-term con-
sequences for their nutrition and health.23 In addition,
structured mealtimes and responsive feeding are associ-
ated with better eating behaviors.34 Based on the obser-
vation in this study, breastfeeding practices were still
ope rated as usual for children younger than two years of
age amid a disaster situation. Breastfeeding is essential
to the health of the infant and young children during a
disaster. Crucially, young children who do not get breast
milk in disaster situations are at higher risk of being in-
fected with pathogens, malnourished, and threatened
with various diseases that can cause death.35

The strength of this study was that it involved various
parties in providing complementary feeding during a dis-
aster. These parties were not only from health workers
or NGOs but also from the recipients (mothers of chil-
dren aged 12-24 months). In addition, the data from this
study were obtained from various methods of collection;
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observation, FGD, and interviews. The use of multiple
data collection methods and the variety of participants
enriched the study data and increased the objectivity of
the study. 

The limitation of this study is that it did not assess the
responsive feeding practices of children aged 6–12
months. This study did not include the parents of chil-
dren aged 6–12 months during a disaster situation be-
cause their contact information was missing. So, this
study could not determine how young children aged 6-12
months ate while the disaster happened. 

Further study can involve parents with children aged
6-12 months to get a bigger picture of complementary
foods. The following study needs to be carried out more
deeply to observe the management and provision of com-
plementary foods in natural disasters that often occur in
Indonesia (flood, tsunami, and earthquakes). In addition,
further authors have to study each component of com-
plementary foods, such as the safety of the cooking
process and the kitchen storage, which affects the food’s
safety.

Conclusion
This study concludes that the complementary feeding

practices during a disaster in Indonesia were supported
by NGOs, residents, and nearby healthcare workers and
thus represent a form of mutual cooperation among the
Indonesian people. Responsive feeding and breastfeeding
practices can fulfill the nutrition requirements of infants
and young children amid a disaster, and the participants
in this study confirmed that these practices were stan-
dard. The results suggest that adequate and safe nutrition
can be maintained during a disaster with mutual cooper-
ation that targets home-based complementary foods
based on local wisdom. However, health workers must
guide and supervise this process to avoid adverse out-
comes, including IYCF counselors, midwives, nurses,
doctors, and nutritionists.
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