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Abstract

Objective: Distribution of breast milk substitutes (BMS) after the 2006 Yogyakarta
earthquake was uncontrolled and widespread. We assessed the magnitude of
BMS distribution after the earthquake, its impact on feeding practices and the
association between consumption of infant formula and diarrhoea among infants
and young children.
Design: One month after the earthquake, caregivers of 831 children aged 0–23
months were surveyed regarding receipt of unsolicited donations of BMS, and on
recent child-feeding practices and diarrhoeal illness.
Setting: Community-level survey in an earthquake-affected district.
Subjects: Primary caregivers of surveyed children.
Results: In all, 75 % of households with an infant aged 0–5 months and 80 % of all
households surveyed received donated infant formula; 76 % of all households
received commercial porridge and 49 % received powdered milk. Only 32 % of
0–5-month-old infants had consumed formula before the earthquake, but 43 %
had in the 24 h preceding the survey (P , 0?001). Consumption of all types of BMS
was significantly higher among those who received donated commodities,
regardless of age (P , 0?01). One-week diarrhoea incidence among those who
received donated infant formula (25?4 %) was higher than among those who did
not (11?5 %; relative risk 5 2?12, 95 % CI 5 1?34, 3?35). The rate of diarrhoea
among those aged 12–23 months was around five times the pre-earthquake rate.
Conclusions: There were strong associations between receipt of BMS and changes
in feeding practices, and between receipt of infant formula and diarrhoea.
Uncontrolled distribution of infant formula exacerbates the risk of diarrhoea
among infants and young children in emergencies.
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It is estimated that 219 million people in Indonesia live in

an environment in which there is a high risk of natural

disasters(1). On 27 May 2006, an earthquake measuring

6?2 on the Richter scale(2) devastated the provinces of

Yogyakarta and Central Java, killing about 6000 people,

injuring another 40 000–60 000 and robbing hundreds of

thousands of their homes and livelihood(3).

The emergency response to the earthquake was rapid;

during the weeks immediately following, we observed

humanitarian actors providing large volumes of consum-

ables to affected families. Contrary to the relevant opera-

tional guidelines(4) that provide detailed instructions on

the procurement, handling and use of donated breast milk

substitutes (BMS) such as infant formula, powdered milk

and complementary foods, such commodities were widely

distributed to families with infants and young children.

Many of these products were supplied in bulk, with no

instructions to relief workers on targeting, their safe use

or screening of recipient families’ needs. The channels of

distribution included their inclusion in the general ration

given to affected households, and handouts at temporary

and fixed health facilities and temporary shelters. BMS was

portrayed by donors, distributors and the media as pro-

viding essential nutrition for infants, and mothers were

considered less likely to breast-feed because of stress,

injury, pre-occupation with damage to property and loss of

privacy(3,5).

Infant and young child feeding (IYCF) practices in

Indonesia are far from optimal. Real practices diverge

markedly from global recommendations for exclusive
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breast-feeding for the first 6 months of life, followed by

continued breast-feeding with appropriate complementary

food up to the age of 2 years(6). According to the 2007

Indonesia Demographic and Health Survey (DHS), only

17?8% of infants are still exclusively breast-fed at 4–5

months of age, and 50?7% of children are given pre-lacteal

intake (such as water, infant formula, honey, dates, banana,

herbal drinks or other substances(7)) before commencing to

suckle(8). In addition, diarrhoeal illness is common among

children aged ,2 years in Indonesia(8).

Early cessation of exclusive breast-feeding and of

any breast-feeding increases under-5 mortality(9) and sus-

ceptibility to infections(10–15), especially in emergency

situations(16,17). Although anecdotal information suggests

that certain emergency responses have negatively affected

breast-feeding practices in various situations(18), there is

limited evidence showing the extent or direct impact of the

problem. In this context, we report the results of a survey

conducted to assess the extent of distribution of BMS

and complementary foods after the May 2006 Yogyakarta

earthquake, and its association with IYCF practices and

diarrhoea incidence among children aged 0–23 months.

Methods

Study setting

The survey was conducted in tandem with the registration

of pregnancies by local health authorities from 18 to 24

June 2006 in the seven sub-districts most affected by the

earthquake in Bantul district, Yogyakarta province. Bantul

and adjacent Klaten (in Central Java province) were the

districts most affected by the earthquake.

Recruitment of interviewees

Pregnant women were identified using pre-earthquake

registers held at sub-district health centres. Women were

sought by survey team members at their residential

address or at temporary shelters within their neighbour-

hood. Women who could not be found locally were not

sought elsewhere.

Assuming that pregnancy and the location of pregnant

women were chance events, the registration process was

also used to randomly identify infants and young children

in the surveyed areas. For every second pregnant woman

interviewed, the child aged ,2 years who slept nearest to

her was identified, irrespective of whether that child was

hers or of a friend, relative or neighbour. If there was

more than one child ,2 years of age in the house, tent or

shelter, interviewers were instructed to randomly assess

only one of them. Once identified, the child’s primary

caregiver (mother, grandmother, etc.) was interviewed.

Data collection and survey instrument

Interviewers for the survey were students from the University

of Gajah Mada in Yogyakarta and from non-government

organisations, trained by UNICEF and university staff, and

supervised by the university’s Public Health and Nutrition

Department.

The questionnaire was prepared and tested locally,

and comprised fifteen simple questions, including eight

on IYCF and receipt of donations (see Box 1). If the

respondent was not the mother, surveyors were instruc-

ted to adapt the questions according to her relationship

to the child. Infant feeding status was assessed using

24 h recall(19).

The other seven questions related to vitamin A sup-

plementation, measles vaccination and management of

injuries sustained.

Statistical analysis

The questionnaires were coded, entered, cleaned and

analysed using the Statistical Package for the Social Sciences

statistical software package version 11?0 (SPSS Inc., Chicago,

IL, USA) and OpenEpi freeware (available at www.

openepi.com). Data were verified by checking for con-

sistency and range.

The primary outcome variables were the type of BMS

donations received, BMS consumption before and

after the earthquake and prevalence of diarrhoea in the

previous week. Analysis was conducted by the number

of infants affected, not by number of episodes. Crude

analyses were used to test associations, expressed as two-

sided probability values.

Children were categorised by age (0–5, 6–11, 6–23 and

12–23 months), and BMS was categorised as infant for-

mula, commercial porridge, powdered milk and blended

fortified food. Receipt of baby bottles was also recorded.

Information on diarrhoeal disease rates among children

aged 12–23 months and living in Central Java before

the earthquake was drawn from a Nutrition and Health

Surveillance System maintained by the Indonesian gov-

ernment and Helen Keller International, which recorded

data quarterly during the years 1999–2003(20).

Results

Sample characteristics

A total of 831 primary caregivers of children aged 0–23

months (46% of the children were girls) agreed to be inter-

viewed; 296 (36%) children on whom information was

sought were aged 0–5 months and 535 (64%) were aged

6–23 months. In each sub-district, the number of such chil-

dren identified was within 4% of that expected according

to pre-earthquake population data, with one exception in

which there were 10% more children than expected, possi-

bly because of movement of displaced persons into that area.

Receipt of breast milk substitutes

The receipt of different types of BMS by the household

of each child surveyed is depicted in Fig. 1, which

shows that 80 % received infant formula, 76 % received
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commercial porridge, 49 % received powdered milk and

31 % received blended food. A total of 89 % received

either infant formula or powdered milk. In addition, 14 %

received baby bottles. Although households with infants

aged ,6 months were around 10 % less likely to have

received infant formula than households with older chil-

dren, 75 % were supplied with it.

Impact of donations on the use of breast milk

substitutes

During the weeks immediately following the earthquake,

we observed that infant formula, powdered milk and

other BMS were distributed widely and free of charge, in

some cases as part of a general ration provided to dis-

placed or affected families (Fig. 1). The rate of exclusive
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Box 1

Eight survey questions on infant and young child feeding and receipt of donations

1. At this moment, do you breast-feed your child? 1. Yes, exclusively-no. 5

2. Yes, with other drink/food-no. 5

3. No

2. Have you ever breast-fed your child? 1. Yes 2. No-no.5

3. Did you stop breast-feeding because of the earthquake? 1. Yes 2. No-no. 5

4. Why did you stop breast-feeding after the earthquake?

1. Breast milk not enough/would not come out 1. Yes 2. No

2. Could not breast-feed because of injury 1. Yes 2. No

3. Availability of BMS (baby’s milk, formula) from donations 1. Yes 2. No

4. No private place to breast-feed 1. Yes 2. No

5. Others, specify _____________________ 1. Yes 2. No

5. Please list the types of food and drink given to the child in the last

24 h (initially do not prompt; record all responses given; prompt if item

is not mentioned; record frequency of consumption for each)

1. Breast milk Times y 9. Rice Times y

2. Infant formula Times y 10. Vegetables Times y

3. Powdered milk Times y 11. Fruit Times y

4. Commercial porridge Times y 12. Tempe/tofu Times y

5. MP-ASI Times y 13. Egg Times y

6. Mung bean porridge Times y 14. Fish Times y

7. Biscuit Times y 15. Meat Times y

8. Instant noodles Times y 16. Others (list) Times y

6. Did you receive donations of any of the following after the earthquake?

(initially do not prompt; record all responses given; prompt if item is

not mentioned, and again after quickly looking for any obviously

donated items)

1. Commercial porridge 1. Yes 2. No 3. Don’t know

2. MP-ASI 1. Yes 2. No 3. Don’t know

3. Infant formula 1. Yes 2. No 3. Don’t know

4. Powdered milk 1. Yes 2. No 3. Don’t know

5. Baby bottle 1. Yes 2. No 3. Don’t know

6. Instant noodles 1. Yes 2. No 3. Don’t know

7. Biscuit 1. Yes 2. No 3. Don’t Know

8. Vegetables 1. Yes 2. No 3. Don’t know

9. Fruit 1. Yes 2. No 3. Don’t know

10. Cooking oil 1. Yes 2. No 3. Don’t Know

11. Drinking water 1. Yes 2. No 3. Don’t know

12. Stove 1. Yes 2. No 3. Don’t know

13. Othersy. specify 1. Yes 2. No 3. Don’t know

7. Before the earthquake did your child ever consume the following?

1. Commercial porridge 1. Yes 2. No 3. Don’t know

2. MP-ASI 1. Yes 2. No 3. Don’t know

3. Infant formula 1. Yes 2. No 3. Don’t know

4. Powdered milk 1. Yes 2. No 3. Don’t know

8. In the last 7 d did your child have diarrhoea? (loose stools more than

three times in 24 h)

1. Yes 2. No 3. Don’t know

MP-ASI, Makanan Pendamping ASI (a complementary food of blended fortified porridge, available from health centre).

BMS and diarrhoea among infants and young children in emergencies 3



breast-feeding in the 24 h before the survey among infants

,6 months of age was only 33 %, but breast-feeding into

the second year of life continued among the majority of

infants and young children surveyed (Table 1). However,

regarding infant formula intake among infants aged 0–5

months, there was an increase from 32 % having ever

consumed it before the earthquake (indicating that pre-

crisis infant feeding in the affected areas was not optimal)

to 43 % having done so in the 24 h before the survey.

Increases in previous and recent formula consumption

were observed among such infants in both recipient

(37–48%, P , 0?001) and non-recipient (18–30%, P , 0?001)

households.

The mass distribution of unsolicited BMS clearly changed

IYCF practices and increased formula feeding in the affec-

ted areas. For each of the four commodities assessed, sig-

nificantly more infants had consumed it in the previous 24h

if the household had received it than if the household had

not (P , 0?01 for each commodity). Most alarmingly, this

also applied to young infants aged 0–5 months (Fig. 2).

Among older infants and young children (aged 6–23

months), 67% of infants in households receiving donated

formula had consumed it in the previous 24h, compared

with 37% in non-recipient households.

Incidence of diarrhoea

The 1-week incidence of diarrhoea among those who

received donations of infant formula (25?4 %) was more

than double that of those who did not (11?5 %; relative

risk (RR) 5 2?12, 95 % CI 1?34, 3?35; Table 1). Incidence of

diarrhoea among infant formula recipients increased with

age, and was greater than the incidence of diarrhoea in

non-recipients for each age group. This difference was

significant for the oldest age group. For each age group,
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Fig. 1 Household receipt of four varieties of donated breast milk substitutes and baby bottles by age ( , 0–5 months (n 269);
, 6–23 months (n 535); , total (0–23 months) (n 831)

Table 1 Rates of breast-feeding and of diarrhoea according to receipt and consumption of donated infant formula, with corresponding RR
and 95 % CI, by age

Age (months)

0–5 (n 296)* 6–11 (n 258) 12–23 (n 277) Total (n 831)

% % % %

Breast-feeding during the 24 h before the survey
Exclusive 33 3?0 3 14
Mixed 60 84?5 77 73
None 7 12?5 20 13

n % n % n % n %

Diarrhoea during the 7 d before the survey
Received infant formula

Yes 30 14 60 29 72 33 162 25
No 5 7 8 20 6 12 19 12
Adjusted RR 2?10 1?32 2?63 2.12
95 % CI 0?81, 5?40 0?66, 2?65 1?20, 5?78 1.34, 3.35

Consumed infant formula
Yes 19 15 40 28 49 30 108 25
No 18 11 30 27 32 28 80 20
Adjusted RR 1.39 1.07 1.02 1.23
95 % CI 0.74, 2.61 0.70, 1.63 0.69, 1.48 0.95, 1.60

RR, relative risk.
*For calculation of percentages, denominators were adjusted for missing data.
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diarrhoea was also more common among those who had

consumed infant formula in the preceding 24 h, but the

differences were not significant. For the entire sample, the

RR for diarrhoea among children who had consumed

infant formula in the 24 h before the survey was 1?23

(95 % CI 0?95, 1?60).

Data collected before the earthquake enabled a compar-

ison of the overall surveyed incidence of diarrhoea among

those aged 12–23 months (29%) with what was normal in

children of the same age in Central Java beforehand (1–7%).

There was a large increase in the incidence of diarrhoea

among those affected by the crisis (Fig. 3)(20).

Distribution of key outcomes by location surveyed

To enable a comparison of the key survey findings by

geographical location, and thus rule out local influences,

Table 2 provides the percentages of three key variables

assessed in each of the seven surveyed sub-districts.

There were no interactions between differences in

household receipt or consumption of infant formula and
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Fig. 3 Seven-day incidence of diarrhoea among children aged 12–23 months in Central Java, December 1999–September 2003,
and in Bantul, June 2009 (Source: Data for 1999–2003 are from Central Java. Data were not collected between February and June
2001. The June 2006 observation is from adjacent Bantul)
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risk of diarrhoea among any of the infants and young

children across the seven sub-districts surveyed.

Discussion

We surveyed the receipt of donated BMS by earthquake-

affected families, as well as IYCF practices and the 1-week

incidence of diarrhoea, among infants and young chil-

dren in Yogyakarta in June 2006, 1 month after it was

devastated by an earthquake. We identified a general

disregard for recommended practices on IYCF in emer-

gencies(4), with distribution of commodities to affected

families being both widespread and unscreened. There

appears to have been no attempt to limit the distribution of

BMS according to the pre-existing feeding practices of the

caregivers surveyed, or to households with older infants, or

to those in which infants were no longer being breast-fed

but with extra attention given to hygiene in such house-

holds. These findings confirm our observation and com-

munications that many agencies active in the relief effort

prioritised BMS distribution(21–23), usually without regard to

these and other recommended practices.

IYCF practices changed as a result, with consumption

of infant formula among all infants aged ,6 months

increasing proportionally by more than a third, including

a significant increase in recipient households. These

increases may even be underestimates, as 24 h recall is

known to grossly underestimate longer-term consump-

tion of foods other than breast milk(24). We note that the

increase was also significant among such infants in non-

recipient households, although numbers were small.

Clearly, BMS was easily available to all households and

breast-feeding was not being protected in the affected

areas. Young infants were also far more likely to consume

other commodities if the household had received them.

These findings underscore the fragility of good IYCF

practices, which, even when it is most important for them

to be safe, can easily tip from bad to worse without

support from the local health sector and under external

influences.

Moreover, we identified increased rates of diarrhoea

among children in households receiving infant formula

compared with those who did not, and, for those aged

12–23 months, compared with multi-year average rates

among same-aged peers in almost the same locality(20).

We also found a strong trend towards an association

between diarrhoea and consumption of infant formula,

despite surveying formula intake only over the preceding

24 h. This association may have been significant if we had

surveyed consumption of infant formula during a longer

period of time.

Emergency workers and organisations frequently voice

concern that indiscriminate distribution of infant formula

in emergencies increases rates of formula feeding and

diarrhoea. However, we have not identified any similarly

documented risks of such distribution in disaster-affected

locations, most likely because of the difficulties involved

in conducting field surveys during emergency operations.

Although our survey can at best be described as a ‘quick

and dirty’ assessment, and causality has not been estab-

lished, the association between receipt of infant formula

and diarrhoeal disease was strong. The receipt of donated

commodities and IYCF practices that we observed were

not specific to certain sub-districts; there were no out-

breaks of diarrhoeal disease in earthquake-affected areas

during the weeks preceding the survey and the reports of

diarrhoea were not concentrated in certain locations. The

high overall 1-week incidence of diarrhoea identified also

suggests that all children in surveyed areas were at risk,

probably because of lack of clean water and/or poor

sanitation. In the 2007 Indonesia DHS, 2-week incidence

of diarrhoea among ,5-year-olds in Yogyakarta was only

5?4 % and in Central Java 9?3 %(9). The receipt of infant

formula after the Yogyakarta earthquake was associated

with more than double the risk of diarrhoeal illness in

young children, thus exacerbating the plight of affected

families.

Diarrhoeal disease is, after pneumonia, the second

most common cause of death due to infectious disease in

young children, accounting for 17 % of deaths among

children aged ,5 years(25). Children in this age group are

at particularly high risk of malnutrition, morbidity and

mortality in disaster-affected areas(26,27), and it is likely

that the risks are maximal in the first 2 years of life. Breast-

feeding was highly protective against severe morbidity

and mortality during a diarrhoea outbreak predominantly

affecting ,2-year-olds in Botswana(28); up to 90 % of

deaths in emergency situations are due to diarrhoea(16).

It is incumbent on agencies and individuals caring for
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Table 2 Incidence of key outcome variables by sub-district

Sub-district name (and number sampled in each)

Bambang
Lipuro (n 87)

Dlingo
(n 73)

Imogiri
(n 123)

Jetis
(n 130)

Piyungan
(n 149)

Pleret
(n 195)

Pundong
(n 74)

All
sub-districts

% % % % % % % %

Household receipt of infant formula 85 57 79 74 89 78 91 80
Consumption of infant formula (all ages) 59 36 43 62 61 50 44 52
One-week diarrhoea incidence (all ages) 24 16 20 22 24 22 35 23
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infants and young children to provide for their health and

nutrition, to protect their safety and avoid causing harm.

Clearly, although this includes ensuring their adequate

nutrition (and for older infants and young children this

includes appropriate food), relief workers also have a

responsibility to protect breast-feeding and prevent the

risk of diarrhoeal illness due to consumption of un-

hygienically prepared food and drink, including in non-

breast-fed infants. However, this is not only a water,

sanitation and hygiene (WASH) issue. Use of infant for-

mula (even if partial breast-feeding continues) increases

the risk of respiratory and gastrointestinal infections, even

when WASH standards are not in question(29–31). As

shown here, unsolicited donations of BMS change IYCF

practices and thus increase the risks of such infections.

Formula milk is also nutritionally inferior to breast milk in

a variety of ways(31) and emerging data suggest important

long-term negative impacts of formula feeding on adult

health and nutrition status(32). Thus, from an infectious

disease and overall health and nutrition perspective, for-

mula feeding of infants and young children affected by

emergencies is risky, regardless of how it is prepared.

Children .6 months of age should also consume carefully

prepared, appropriate food to supplement breast milk

(or for non-breast-feeding infants, other milk) according

to the relevant guidelines(4,33).

In any emergency, the procurement, management and

distribution of BMS, including milk products, bottles and

teats, should be strictly based on technical advice that

takes into account the attendant risks and impact on long-

term practices of recipient mothers, and on the needs of

the affected population. It should also comply with the

International Code on Marketing of BMS(34), which was

adopted by WHO in 1981. Adherence to this code pro-

tects infants and young children from blatant or stealthy

attempts to influence their mothers’ behaviour, and in

emergency situations is especially important for control-

ling unsolicited donation and distribution of unsuitable

products (a form of advertising and, as shown here,

behaviour change communication by default).

During the response to the Yogyakarta earthquake, the

code and the related Operational Guidance(4) (including

a version in Bahasa Indonesia) were ignored. We saw no

centralised system to manage and control BMS distribu-

tion, and the widely held perspective was that most

women in Indonesia use infant formula already, hence its

distribution should be harmless. Many varieties of com-

mercial infant formula were distributed by a variety of

agencies, often with foreign labelling and no instruction

or counselling on usage. Similar widespread distribution

of BMS has been observed after many recent natural

disasters including the Indian Ocean tsunami in 2004(35),

Pakistan earthquake in 2005(36), Bangladesh cyclone in

2007(37), Philippines typhoon in 2007(38) and China

earthquake in 2008(39,40). A rapid search on the Internet in

late January 2010 again revealed calls for donations of

infant formula for the victims of the earthquake in Haiti.

Clearly, health authorities in Indonesia and elsewhere,

supported by local and international technical and pro-

fessional agencies, must raise awareness among relief and

philanthropic agencies on this issue.

On the basis of similar observations in Aceh after the

2004 tsunami, in 2005 UNICEF, WHO and the Indonesian

Paediatric Association released a joint statement on Infant

Feeding in Emergencies, followed by a related policy

note from the Ministry of Health. Both were distributed to

all province health offices. Although this was apparently

ignored in the immediate aftermath of this disaster,

the findings of this survey had an impact. The data were

used to facilitate advocacy and promotion of appropriate

IYCF in Yogyakarta and Central Java. However, it became

clear that this was insufficient. Accordingly, UNICEF and

the Indonesia Ministry of Health initiated a ‘cascade’

programme to train local breast-feeding counsellors.

Involvement of the government and a local women’s

empowerment group elevated IYCF to the highest level

of the humanitarian agenda, and since 2006 a stronger

national commitment to good IYCF practices has been

shown. The related initiatives(41) are relevant to both

routine infant care and to future natural disasters. During

the September 2009 West Java and West Sumatera earth-

quakes, IYCF responses had improved. Humanitarian

actors had apparently started to consider the principles

in the Operational Guidance in their responses, and

the government removed infant formula from the ration

distributed to affected families(42). Informal reports also

indicated a strong local government commitment to

containing and managing the BMS donations received.

Uncontrolled distribution of infant formula and other

BMS can be extremely efficient during humanitarian

emergencies, but, as documented clearly here, is bad for

the health of children. It is encouraging that so many

actors want to help, and particularly that they are con-

cerned to help the most vulnerable – infants and young

children. However, relief agencies are often inexper-

ienced and poorly supervised in what is often a chaotic

situation. The unregulated relief, donor and philanthropic

environment that prevails in most humanitarian emer-

gencies has the potential to cause great harm; the assis-

tance provided, including BMS, should be regulated

appropriately. This is beginning to happen in Indonesia.

Further research is needed to determine why and by

whom BMS continues to be distributed during emergen-

cies elsewhere, and how this can be discouraged.
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