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Abstract

Background: Breast milk provides the optimal nutrition for growing infants. This is because it contains
all the nutrients a baby needs in exactly the right proportions. It also contains biologically active live cells
which promote health and helps to develop a passive acquired immunity by transferring antibodies
developed by the mother. But, there are a large group of infants such as; pre-term, low birth weight and ill
infants who are unable to breastfeed. On such condition, WHO recommends pasteurized donor human
milk as the next best feeding option. However, its use is limited to industrialized countries and few
developing countries. Thus, this study was designed to generate preliminary information on the

knowledge and acceptability of pasteurized donor human milk banking.

Methods: An institutional based descriptive cross sectional study was conducted to analyze the
knowledge and attitude of mothers and health professional towards pasteurized donor human milk
banking. In addition, the microbial safety of raw and pasteurized breast milk stored at -20 °C for 60 days
was studied. Moreover, the flavor change of raw and pasteurized breast milk over 60 days of storage time

was assessed.

Result: Small number of mothers (5%) ever heard about donor human milk banking. About 53.7% of
health professionals did not know donor human milk banking. All health professionals use infant formula
as alternative to breast milk when mother unable to breastfeed. Only 20% of study mothers could accept
feeding their baby donor human milk by physician prescription. Safety or fear of transfer of disease
(85.1%) was the main factor for mothers not interested to feed their baby donor human milk. On the
contrary, about two-third of study mothers were willing to donate their breast milk if human milk banking
will be established. Three-fourth of health professionals believed that it is feasible to establish pasteurized
donor human milk banking. Lack of knowledge about its safety by mothers and health professionals is the
major challenge in establishing pasteurized donor human milk banking. In pasteurized breast milk sample
stored at -20 °C (deep freezer) for 60 days no bacterial growth was detected. However, in raw breast milk
samples a mean of 4.66 log;p CFU/ml of total aerobic plate count, 3.22 log;y CFU/ml of
Enterobacteriaceae, 3.49 log;o CFU/ml of Staphylococcus aureus were detected. Within 60 days of
storage time, pasteurized milk samples did not devolve off flavor. However raw breast milk samples

developed off flavor

Conclusion: the present study showed that majority (95%) of mothers never heard about pasteurized
donor human milk banking and substantial number (80%) of mothers did not went to feed their baby even

after short description due to fear to transfer of disease. Additionally, more than half of health

Vii



professionals never heard about pasteurized donor human milk banking. Similarly, fear of disease transfer
and safety during processing of pasteurized donor human milk banking is the major concern mentioned
by most health professionals on its acceptability. In our microbiological analysis Within 60 days of

storage time pasteurized donor human milk was bacteriological safe and has acceptable sensory quality.

Key words: donor human milk, low birth weight, premature birth
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1. Introduction

Breast milk provides the optimal nutrition for growing infants. This is because it contains all the
nutrients a baby needs in exactly the right proportions, which are easily digestible and well
tolerable by infant‘s immature gut. It also contains immunological and protective substances
which promote health and helps to develop a passive acquired immunity by transferring
antibodies developed by the mother [1]. In recognition of the vital role that breast milk plays in
boosting infant‘s growth, development and overall health; the World Health Organization

(WHO) recommends exclusive breastfeeding for the first six months of a child‘s life [2, 3].

To make this recommendation more practical and ensure that more families around the world
have the support they need for breastfeeding and infant health; WHO and the United Nations
Children‘s Fund (UNICEF) established the Baby-Friendly Hospital Initiative (BFHI) and, more
recently, the Mother-Baby Friendly Initiative (MBFI). These initiatives encourage health
facilities to provide a supportive, family-centered environment for breastfeeding and continuity

of care before, during, and after birth [4, 5].

But there are a large group of infants such as; pre-term, low birth weight and ill infants who are
unable to breastfeed. Moreover, significant number of mothers face difficulties during lactation
to provide sufficient amount of milk for their babies or totally unable to provide breast milk
especially for the first 72 hours after delivery. To complicate the situation, some mothers may be
prevented from breastfeed if they have lesion on their breast, untreated tuberculosis, under
chemotherapy treatment and other risky health condition. Furthermore, premature infants are
weak and their muscles are not well coordinated to suck and swallow the breast milk. In addition,
preterm and low birth weight infants at the time of birth mostly are admitted or incubated in
Neonatal Intensive Care Unit (NICU) of the hospital, so the environment is not suitable to

breastfeed [6].

However, it is crucial that, those who are born preterm or with low birth weight, have access to
human breast milk for proper growth, nutrition, and the prevention of infections or other

complications that may lead to longer-term care, cost, or premature death [7-9].



On such condition, WHO recommends Pasteurized Donor Human Milk (PDHM) as the next best
feeding option. Also in its sixty-first health assembly; WHO urges member state to provide
support for research on the safe use of expressed and donated breast milk, owing to the current

challenges facing countries in the implementation of safe infant feeding practices [10, 11].

In Ethiopia the coverage of exclusive breastfeeding rate is about 52%, which is still sub optimal
and is far from widely accepted —universal coverage” target of 90% set by WHO [20]. On the
other hand neonatal mortality rate in the country is high equivalent to 37 deaths per 1000 live
birth [26, 27]. Inadequate exclusive breastfeeding has a great share on neonatal morbidity and
mortality. Having all babies access to exclusive breastfeeding alone reduces the neonatal
mortality and morbidity, specially the death that occur soon after birth (early neonatal death) by
13% [26].

Pasteurized Donor Human Milk Bank (PDHMB) is an organization that screen breast milk
donating mothers, collect, process, store and dispense to needy infants based on the physician
prescription. The purpose of PDHMB is protecting, promoting and supporting exclusive

breastfeeding by filling the gap when new born baby is unable to breastfeed to own mother [50].

However; despite the importance of pasteurized donor human milk for vulnerable infants, its use
is limited to industrialized countries and in a very few developing countries such as South Africa.
So establishing this life saving service has of paramount importance. As the idea of PDHMB is
new to Ethiopia, the challenges such as knowledge and attitude of mothers and health
professionals, microbiological safety and sensory quality of expressed and stored breast milk is
not clearly known. Therefore this study was designed to provide information on the challenges
and opportunities towards the use of pasteurized donor human milk in health facilities in Addis

Ababa.



2. Objectives
2.1. General objective:-

To assess the knowledge and attitude of mothers, and health professionals towards pasteurized

donor human milk banking and the challenges of its establishment in health settings

2.2. Specific objectives

1. To assess knowledge and attitude of lactating mothers, nurses, midwifery, and physicians
regarding pasteurized donor human milk banking

2. To learn the prospectus and challenges in establishing pasteurized donor human milk banking

3. To examine the microbial safety and sensory quality of pasteurized donor human milk over

storage time and temperature



3. Literature review
3.1. Exclusive breastfeeding practices

Exclusive breastfeeding has been defined by WHO as the situation where _theinfant has received
only breast milk from own mother or a wet nurse, or expressed breast milk and no other liquids,
or solids, with the exception of drops or syrups consisting of vitamins, minerals supplements, or
medicines. Exclusive breast milk is adequate in quality as well as in quantity in terms of
nutrition, immunity and protecting from various infections for an infant‘s need under six months.
WHO and UNICEF recommend that all mothers should breastfeed their children exclusively for
the first 6 months and thereafter they should continue to breastfeed for as long as the mother and
child wish, and both appropriate and sufficient weaning food should be added after six months of
life. According to 2013 figures published in the Lancet, suboptimal breastfeeding alone increases

the risk of child mortality, annually resulting in 800,000 deaths worldwide [15-17].

Trend data suggests that, the prevalence of exclusive breastfeeding among infants younger than
six months in developing countries increased from 33% in 1995 to 39% in 2010. The prevalence
increased in almost all regions in the developing world, with the biggest improvement seen in
West and Central Africa where the prevalence of exclusive breastfeeding has increased more
than double from 12% in 1995 to 28% in 2010. Eastern and Southern Africa countries also
realized improvements with an increase from 35% in 1995 to 47% in 2010. More modest
improvements were observed in South Asia (40% in 1995; 45% in 2010). In Ethiopia, various
studies showed a 52% prevalence of exclusive breastfeeding, which is better than any other sub
Saharan African countries. However, still the coverage of exclusive breastfeeding observed is
suboptimal, which is far below the target (90%) set by WHO. So to scale up exclusive
breastfeeding rate, effective programs such as establishing donor human milk bank in health

settings are crucial.

3.2. Prevalence of low birth weight

Low birth weight has been defined by the WHO as, weight at birth of less than 2,500 grams (5.5
pounds) [21]. Every year more than 20 million infants worldwide, representing 15.5% of all

births are born with low birth weight, and 95.6 per cent of them lived in developing countries.



Among the developing countries, South and Central Asia represents half of all low birth weight.
Low birth weight levels in sub-Saharan Africa are around 15%. Central and South America and
the Caribbean on average, have much lower rates of low birth weight (10% & 14% respectively).
Available studies in Ethiopia showed rate of low birth weight to be 11.4% in Addis Ababa [22],
17.4% in Gondar [23], and 22.5% in Jimma [24] area. In addition, WHO estimated a 14%
prevalence of low birth weight in Ethiopia [25].

Low birth weight is closely associated with fetal and neonatal mortality and morbidity, inhibited
growth and cognitive development. In addition, it is linked to chronic diseases such as diabetes,
hypertension, and heart disease latter in life. To reduce such complication WHO set a goal;
which aim to reducing low birth weight by at least one third; but still the prevalence of low birth

weight remain high especially in developing countries like Ethiopia [21].
3.3. Infant and neonatal mortality rate

Overall, substantial progress has been made towards achieving Millennium Development Goal
(MDG 4). This is mainly because of improvement in maternal, child and public health
interventions. The number of under-five deaths worldwide has declined; however, still globally 8
million infants (before their first year of age) die each year. This is because the death that occur
within first month of life (neonatal age) has increased by 19% since 1900 from 37% to 44%.
Death that occurs in the first month (neonatal age) is about 4 million each year. Among this, the
highest death (3 million) occurs in the first week of infant life. This clearly indicates that,
intervention at neonatal age is one of the most critical strategies to reduce overall child mortality

and morbidity [26].

In developing countries, the risk of death in the neonatal period is six times greater than in
developed countries. Globally, 41 neonatal deaths occur per 1000 live births. The risk of
neonatal death in Africa is the highest specially in Sub Saharan region which is between 37 and
49 per 1000 live birth. Since 2005, neonatal death in Ethiopia remains at 37 death per 1000 live
birth [26-27].



Reducing neonatal deaths is, therefore, an essential step towards reducing under five mortality;
Having all babies access to exclusive breastfeeding alone reduces the neonatal death, especially

the death that occur soon after birth by 13%][26].

3.4. Preterm birth

Preterm birth is defined by WHO as, all births before 37completed weeks of gestation or fewer
than 259 days since the first day of a woman‘s last menstrual period [28]. Globally, about 15
million babies were born too early, representing a preterm birth rate of 11.1%. Over 60% of
preterm births occurred in sub-Saharan Africa. In addition, in South Asia about 9.1 million births
annually are estimated to be preterm. The high absolute number of preterm births in Africa and
Asia are related, in part, to high fertility rate and the large number of births. Preterm birth is a
major cause of death and a significant cause of long-term health complication impairing
neurodevelopmental functioning, learning impairment, visual disorders and affecting long-term
physical health with a higher risk of non-communicable disease amongst survivors all around the

world [28, 29].

Complications of preterm birth are the single largest direct cause of neonatal deaths, responsible
for 35% of the world‘s 3.1 million deaths a year, and the second most common cause of under-5
deaths after pneumonia. Therefore, addressing preterm birth is essential for accelerating progress

towards MDG 4[29].

3.5. Clinical benefit of breast milk for infants

3.5.1. Reducing risk of respiratory tract infections and otitis media

The risk of hospitalization for lower respiratory tract infections in the first year can be reduced
by 72% if infants are breastfed exclusively for more than 4 months. The severity of respiratory
infection is reduced by 74% in infants who breastfed exclusively for 4 months compared with
infants who never or only partially breastfed. Exclusive breastfeeding for more than 3 months
reduces the risk of otitis media by 50%. Serious colds and ear and throat infections can be
reduced by 63% in infants feeding breast milk exclusively than who feed exclusively infant

formula or a combination of breastfeeding and infant formula [31, 32].



3.5.2. Reduces risk of gastrointestinal tract and necrotizing enter colitis
infections

Any breastfeeding is associated with a 64% reduction in the incidence of nonspecific
gastrointestinal tract infections as compared to feeding commercial infant formula for the first
six month of life [33]. Meta-analyses of 4 randomized clinical trials performed over the period
1983 to 2005 supports the conclusion that feeding preterm infants human milk is associated with
a significant reduction (58%) in the incidence of necrotizing enter colitis NEC. A more recent
study of preterm infants fed an exclusive human milk diet compared with those fed cow-milk-
based infant formula products noted a 77% reduction in NEC [31]. Breastfeeding is associated

with a 31% reduction in the risk of childhood inflammatory bowel disease [35].

3.5.3. Obesity and diabetes

There is a 15% to 30% reduction in adolescent and adult obesity rates if any breastfeeding
occurred in infancy compared with no breastfeeding. The Framingham Offspring study noted a
relationship of breastfeeding and a lower BMI and higher high-density lipoprotein concentration
in adults [36]. Up to a 30% reduction in the incidence of type 1 diabetes mellitus is reported for
infants who exclusively breastfed for at least 3 months by avoiding exposure to cow milk protein

infant formula [32, 37].

3.5.4. Neurodevelopmental outcomes

Consistent differences in neurodevelopmental outcome between breastfed and commercial infant
formula—fed infants have been reported. Higher intelligence scores are noted in infants who
exclusively breastfed for 3 months or longer and higher teacher ratings were observed if
exclusive breastfeeding was practiced for 3 months or longer. Significantly positive effects of
human milk feeding on long-term neurodevelopment are observed in preterm infants, the

population more at risk for these adverse neurodevelopmental outcomes [38, 39].

3.6. Nutritional and health benefits of donor human milk for premature

infants
Pasteurized Donor Human Milk Banking is a specialized service which screen milk donors,

collect, process, store and dispense breast milk by physician order or prescription to the needy



infants who are not biologically related to donor mothers. Because of its proven benefit, WHO
ranks Donor human milk as the second best choice after mother‘s own breast milk for feeding
new born infants [13]. Although some of these nutrients and biological properties change with
storage and heat treatment (pasteurization) there is good evidence that pasteurized and stored
human milk could be safe, it maintains its unique qualities, such that it continues to be the gold
standard for infant feeding, and superior to artificial feeding allowing provision of optimal

nutrition to the child when mother own or immediately expressed milk is not available [10].

3.7. Maternal outcomes of breastfeeding

In addition to its benefit to baby, breastfeeding also have significant benefit to mothers. Both
short- and long-term health benefits improved, to mothers who breastfeed. Such mothers have
decreased postpartum blood loss. Continued breastfeeding leads to increased child spacing. In
addition, breastfeeding duration was associated with a decreased risk of type 2 diabetes mellitus;
for each year of breastfeeding, there was a decreased risk of diabetes mellitus by 4% to 12%
[42]. An association between cumulative lactation experience and the incidence of adult
cardiovascular disease was reported by the Women‘s Health Initiative in a longitudinal study of
more than 139, 000 postmenopausal women[43]. Cumulative duration of breastfeeding of longer

than 12 months is associated with a 28% decrease in breast and ovarian cancer [44].



3.8. Hierarchy of feeding low birth weight and premature infants

Table 1:-WHO Hierarchy of Feeding Priority for new born infants

Best

Worst

Mother‘s own

Milk

Donated fresh

preterm milk

Donated fresh

term mature milk
Pasteurized

donated human

milk

Preterm formula

Ordinary

Formula

Helps bonding, good balance of nutrients

Easily digestible, support normal gut development

Prevents general infections and those to which mother is exposed in the
baby‘s environment

Good balance of nutrients, easily digestible

Prevents general infections and those to which mother is exposed but
not from baby‘s environment, support normal gut development

Prevents general infections

Easily digested, but may lack(s) adequate protein, and fat

Supports normal gut development

Immunologic factors are variously affected: secretory IgA, bifid
growth

factor and lysozyme (0-30% destroyed), lactoferrin (57% destroyed)
and

IgG (34% destroyed) so may be less effective in fighting certain
infectious

Agents than breastfeed

May support normal gut development

HIV, human T-lymphotrophic virus, CMV and many other bacteria,
viruses destroyed

Easily digested

Nutrients adapted to special needs but do not replicate human milk

Not easily digestible as human milk, no immunological properties
Increased risk of severe reactions and infections

Does not support normal gut development

Wrong balance of nutrients

No immunologic properties, and therefore increased risk of severe
reactions and infections

Difficult to digest and does not support normal gut development

Source: [13].




3.9. Promoting breastfeeding through human milk banks

The purpose of the human milk banking service is protecting, promoting and supporting
exclusive breastfeeding by filling the gap, when infants are unable to get from own mother breast
milk. In addition, the presence of DHM service in health facilities increases mothers and health
professionals awareness of the importance of breastfeeding and subsequently improves
breastfeeding practices and rates. Study shows that; the exclusive breastfeeding rates for infants
upon discharge from hospitals where DHM service available were significantly higher (29.6%)

compared with those hospitals without HMB service (16.0%) [46].

A comprehensive approach is needed to promote exclusive breastfeeding and increase awareness
among prospective donors and recipients while ensuring access to donor milk. Establishing an
HMB can help to develop an integrated system for providing optimal newborn care, building on
the MBFI approach, and provide a solid foundation to promote breastfeeding, kangaroo mother
care (skin-to-skin contact), and other best practices for neonatal care. One mechanism for doing
this is integration of DHMB service into existing newborn care systems, which provide a solid
foundation to promote breastfeeding and other best practices. Additionally, establishing services
such as BFHI/MBFI and the WHO International Code of Marketing of Breast-milk Substitutes
(ICMBMYS) also are critical steps on ensuring exclusive breastfeeding [45, 46].

3.10. Storage guideline and bacteriological safety of expressed breast milk

Both expressions of human milk at home, at health settings and at DHMB settings require the
storage of human milk, and thus there is a need for human milk storage guidelines. These
recommendations are based on a clinical protocol written by the Academy of Breastfeeding
Medicine (ABM) protocol committee. Storage durations suggested in the protocol is based on
studies examining bacterial growth of human milk during storage, or the bacterial load of
expressed human milk. This emphasize the importance of considering bacteriological
properties when reviewing the human milk storage in order to prevent spoilage and ensure

the bacteriological safety and quality of human milk [47].

In addition, to ensure the bacteriological safety of human milk, bacteria types that are highly
associated with infant infections shall be considered as critical factors. Enterobacteriaceae are

the most common micro flora found in human‘s lower intestine. Even though most are strain
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harmless, some can cause infections or even produce poisons. Another main pathogenic
bacterium that can cause infant meningitis is Staphylococcus aureus. Furthermore,
Staphylococcus aureus is also one of the most common causes of bloodstream infections,
which can lead to serious complications among infants. Thus, in addition to total coliform
count and aerobic plate count, Entrrobacteriaceae and Staphylococcus aureus are also of interest

in our study in order to ensure a bacteriological safe condition in human milk banking [48].

Based on the guideline of The ABM and Centers for Disease Control and Prevention(CDC),
(Table: 2) human milk can be stored 6-8 hours at room temperature, 8 days under refrigerator (2
to 8 °C) and 3-12 months under frozen storage (-4 to -20 °C). Although, unpasteurized stored
human milk may have an altered smell and taste because of the activity of intrinsic enzymes.
However, in pasteurized breast milk, the combination of pasteurization and freeze storage
minimize the rate and extent of deterioration of nutrients, by enzymes and microorganisms, and

thus maintain the quality of stored breast milk. [47-49].

Table 2. Milk Storage Guidelines

Location of storage Temperature Maximum recommended storage duration

Room temperature 16-29 °C (6085 °F) 3—4 hours optimal
6—8 hours acceptable under
very clean conditions
Refrigerator <4 °C (39 °F) 72 hours optimal
5-8 days under very
clean conditions

Freezer <-4°C (24 °F) 3-6 months optimal

12 months acceptable

Source [47-49].
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3.11. History and distribution of donor human milk banking

Historian records showed, 1909 as the year which witnessed the first milk bank opened in
Vienna, Austria. Since then, the phenomenon of milk banking has witnessed different ups and
downs throughout time. Early in the 20th century, milk banking blossomed and grew with
increased use of donor milk for ill and premature infants. In 1943, the American Academy of
Pediatrics (AAP) created guidelines for milk banks which are now enforced by the Human Milk
Banking Association of North America [50].

With the advent of HIV/AIDS in the mid 1980s, the number of milk banks shrank dramatically
due to people‘s concern about possible infections. By the 1990s, with evidence of safety and
increased research on the benefits of human milk, DHMB were again expanding globally.
Different researchers have now enumerated the various benefits of DHMB service. Provision of
donor milk continues today as an effective strategy for promoting the benefits of breast milk and
saving newborns® lives.

Currently, there are 13 established and 2 developing human milk banks in North America, 203
active and 13 planned milk banks in Europe and 220 human milk banks and 113 collection
centers in Brazil. In Africa, fully functioning human milk banking established only in South
Africa [24].

Despite its long history in its use, yet the majority of vulnerable infants around the world
specially in developing countries who are in need of this lifesaving intervention do not have
access to it, largely due to lack of knowledge, awareness, supportive policy, leadership and

resources[50].

3.12. Challenges in human milk banking

A more widespread use of PDHM is limited because of concerns and challenges by the mothers
and health professionals. One of the major concerns is the lack of knowledge about the safety of
PDHM during processing. Additionally, concern may arise due to transfer of infectious disease
such as HIV/AIDS from donor women to baby. Also, pasteurization, and less importantly,
handling and storage partially affect the nutritional and biological components of human milk.
Moreover, as breast milk is body fluid provided for baby from other women, acceptability by the

mother‘s, health professionals and community is not easy. Promotion of infant formula in the
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health facilities is also another challenge, especially in countries who did not sign International
Code of Marketing Breast Milk Substitute (ICMBMS). Lack of knowledge, awareness,
leadership, commitment of health professional in promoting and protecting exclusive

breastfeeding is also additional challenges [14, 63-65].

A qualitative study was conducted in South Africa, Durban public hospital in 2011 to analyze the
attitude of mothers, families and health care providers of potential recipient infants; although
breast milk was seen as important to child health, there was concern of feeding breast milk
because of disease transfer specially HIV/AIDS and promotion and marketing infant formula in
health settings. The finding generalizes that obstacle to the acceptability of donor human milk

mainly was from lack of awareness or familiarity with the process around donor breast milk [66].

A quantitative cross-sectional study was conducted in Nigeria Teaching Hospital to assess
mothers‘ perception of the use of banked human milk. Result showed that 51% of them had
heard of breast milk banking mainly from health professionals. Majority of them 84.8% of
mothers would not give their child human milk mainly because of fear of transfer of infectious
disease; however 59.1% strongly agreed that human milk banking would help assist mothers in

need [67].

3.13. Regulation of donor human milk

Regulation of human milk banking is based on its distinct characteristic from other food
products. On one hand, human milk considered as a food for new born infants that contains the
appropriate amounts of nutrients, immunological and protective substances to help infants for
optimal growth and development as well as resist infections. Also human milk is considered as
nutrition therapy that intended for the specific dietary management of a disease or condition for
which distinctive nutritional requirements are established by medical evaluation. Additionally;
human milk is considered as tissue; as it is body fluid with full of live cells. By considering its
unique nature, most of countries establish a human milk regulatory body which serves as a
liaison between member institution and government regulatory agency; and preparing
comprehensive guidelines that address the processing of donor milk [14, 50-52].

3.14. Processing of donor human milk

According to the guideline of HMBANA, the process of human milk banking starts with

selection and screening of breast milk donors. Generally, lactating mothers, whose baby is less
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than one year, are eligible for donation. Although screening criteria in each setting must be
tailored to local concerns and needs, it is suggested that the general guidelines outlined should be
followed to help ensure quality and safety of human milk. As a general rule, the breast milk
donating mothers should provide informed written consent for their participating in DHMB
service. In addition, mothers should be screened for the presence of infection, drug, tobacco and

regular alcohol consumption [50].
Serologic testing

In addition to screening, HMB service request serologic testing from donors to screen for
hepatitis B or C, syphilis, HIV type 1 or 2, HTLV type I or II, and other diseases occurring in the
area that may be transmitted in donated milk. A donor is excluded if she uses tobacco products,
including nicotine patches and gum, drinks excessive quantities of alcohol, takes medications

contraindicated during breastfeeding, or tests positive for any of the aforementioned viruses [50].
Laboratory testing of donated human milk

After human milk is collected from donors, each sample of human milk tested for its total
bacterial count, Enterobacteriaceae and Staphylococcus aureus and the milk will be discarded if
the bacterial count exceeds Slog;o CFU/ml, for the total bacterial count and 4log;o CFU/ml for
Enterobacteriaceae and Staphylococcus aureus. In addition, after the breast milk is pasteurized
to inactivate bacteria, viruses, and other potential pathogens while limiting the impact on the
milk‘s nutritional and protective elements, such as proteins, antibodies; total bacterial count,
Entrobactericia and Staphylococcus aureus tests is suggested and pasteurized milk must be

discarded if any microbial count is detected [52].

3.15. Effects of pasteurization, storage time and storage temperature on the
constitute of expressed human milk

3.15.1. Effects of storage on macronutrient of breast milk

Though protein constitutes only about 10 % of the dry matter, it plays critical roles in human
growth, development and metabolism. Furthermore, immune active proteins in human milk were

also reported to develop the baby‘s immune defense system. Various studies on the stability of
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nutritional protein and immune active compounds has confirmed that, nutritional and
immunological protein can be stored in refrigerated storage for 96 hours and in frozen storage for
3 months [53,54].

Study on the lipid stability of human milk showed that, free fatty acid levels in human milk
increased with the length of storage and with increased temperature. However, it was suggested
that, modest formation of free fatty acid during storage in deep freezing condition may be

beneficial to the baby of scares lipolytic enzymes [55].

Study suggested that, decrease in carbohydrates have been found at different storage conditions
including ambient temperature storage (29 °C) after 3 hours, refrigerated storage (4 °C) over 96
hours and frozen storage ( -20° C) over 180 days[56]. The decline might have been caused by the
activity of bacteria during storage, which converts the main sugar, lactose, to lactic acid by

anaerobic glycolysis [57].

In the study of the effect of storage duration and temperature on the vitamins concentration of
expressed pasteurized breast milk, Moffatt examined that no significant differences were
observed during 24 hour of refrigerated storage and 3 month frozen (-20 °C) storage. However,

significant loss of vitamin C was reported [58,59].

3.16. Bacteria activity during storage

Expressed human milk is easily contaminated by bacteria from maternal skin and the
surrounding environment. Inadequate sanitation and improper storage can result in bacterial
contamination and threaten infant health. Studies found that pathogenic bacteria can cause severe
infant infections including diarrhea, meningitis and bloodstream infections to name a few [60].
Therefore, it is of great importance to understand the bacteriological status of expressed human
milk during storage and thus ensure proper milk handling procedures. Even though it is found
that most bacterial species isolated from expressed human milk were normal skin flora including
staphylococci, streptococci and some lactic acid bacteria, there are also pathogenic bacteria that
contaminate expressed human milk [61]. However, bacterial growth was suppressed in expressed
and pasteurized human milk stored at different storage temperature for definite period of time.

Various study showed that, in expressed and pasteurized human milk, no increase in bacteria
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level was observed up to 8 hours at room temperature, 5 days in refrigerator and 12 weeks at

frozen (-20 °C) storage [62].

In a study of safety of feeding infants from donor human milk bank; feeding and morbidity data
was collected to determine if there were any adverse events associated with donor human milk.
The finding showed that there was no evidence of bacterial contamination in the samples

analyzed and no evidence of adverse events from feeding was detected [66].

An experimental study was conducted to evaluate the effects of cold storage on the natural
bacterial composition of breast milk stored at -20 °C for six weeks; breast milk from 34 healthy
mothers were collected and plated on to several culture media. The finding showed that no
statistical difference was observed between the count obtained at both sampling time (first day
and after six weeks). The predominant bacteria in both fresh and frozen samples were coagulase
negative Staphylococcus, Staphylococcus aureus and streptococci species. The finding
concluded that cold storage of human milk at -20 °C for six weeks does not significantly affects

either the quantitative or the qualitative bacterial composition of breast milk [70].

An experimental study was conducted to examine the bacteriological safety of human milk
storage in Japan in 2013 which was stored in freezer (-20 °C) for four weeks. Result showed that
no statistical difference in bacterial count of fresh and stored sample was observed. Coagulase
negative Staphylococcus, Staphylococcus aureus and Escherichia Coli were the predominant
bacterial species isolated. The bacterial count was range, from 3 to 4log but do not exceed 5%10°

[72].

An experimental study was conducted in Brazil 2008, to verify the existence of a relationship
between the presences of off-flavor and microorganism load of expressed and banked human
milk. Result showed that there is a consistent relationship between presence of off-flavor and

elevated microorganism counting in the analyzed samples [75].

16



4. Material and Methods
4.1 Ethical consideration

Ethical approval was obtained from Institutional Review Board of College of Natural Science
and Tikur Anbessa Specialized Teaching Hospital of Addis Ababa University. After the purpose
of the study was explained to study participants; written consent (Annex A) was obtained from

all participants.

4.2 Study design:

An institutional based descriptive cross sectional study was conducted to analyze the knowledge
and attitude of mothers and health professional from Addis Ababa towards the use of pasteurized
donor human milk banking. In addition, laboratory based research design was used to examine
the microbiological safety, fat and protein content and sensory quality of expressed breast milk

stored for two months.

4.3. Study area

The present study was conducted in hospitals provide maternal and child health service; Tikur
Anbessa Specialized Teaching Hospital, Yekatit Asrahulet hospital, Gandih Mimorial Hospital,
Dinberua Mother and Child Hospital and Ethio Tebib General Hospital.

4.4. Study population:

The study populations were mothers attending pediatrics and obstetrics and gynecology ward in
the Tikur Anbessa Hospital Yekatit 12 hospital, Gandih Mimorial Hospital, Dinberua Mother
and Child Hospital and Ethio Tebib General Hospital for their antenatal, postnatal and child care
service; and health professionals who were working at pediatric and obstetrics departments

department of selected hospitals
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4.5. Sample size determination:

The number of participants is calculated following a single population proportion formula as

indicated below.

n=_(Za/r)’P(1-P) ; n= 1.96**(0.5° = 384 +5% =402
d 0.05>
Where

* n is the required sample size

* (Za/2)* critical value at 95% certainty (1.96)

* Proportion (P) = anticipated proportion of mothers and health professionals
having optimum knowledge, or attitude to pasteurized human milk and 50 % is
taken due to absence of reliable previous study.

* d = margin of error (0.05)

* Level of significance = 0.05

4.6. Sampling procedure

Hospitals that provide maternal and child health service were stratified in governmental and
private. Then, three public and two private hospitals were selected for data collection. Mothers
who were attending antenatal and postnatal care and health professionals who work in the study

hospitals for the period of December, 2014 to October, 2015
Inclusion Criteria

Mother who attending obstetrics and pediatrics unit for antenatal, postnatal or child care service
and mothers who are available at the time of data collection. Mothers with sever health

complication were excluded from the study.
Inclusion criteria for health professionals

Health professionals who worked in pediatrics, gynecology and obstetrics unit of selected

hospitals and available at the time of data collection were included in the study.
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Study period: December 2014-October, 2015

4.7. Data collection

Semi-structured questioner was used to collect data on socio-demographic characteristic, practice
of antenatal and postnatal care service and counseling about infant feeding and exclusive
breastfeeding; knowledge of exclusive breastfeeding; knowledge and attitude of mothers and
health professionals about donor human milk banking; breastfeeding problems encountered and
their alternative feeding when unable to breastfeed. The questionnaires were prepared by
investigator, modified after pilot testing, translated in to Amharic for data collection and then to

English again for data reporting.

4.8. Breast milk sample collection

A total of 20ml of breast milk sample from each randomly selected 26 healthy, lactating mothers
attending postnatal and child health care. All mothers received verbal instruction on how to wash
their hands and the nipple part using distilled water to avoid contamination. Moreover the nipple
part was cleaned with clean cotton swab. Sample collection was with the help of pediatric nurses
who wore sterilized gloves to avoid cross contamination. All samples were expressed by manual

expression and collected in sterile polyethylene plastic bottles and kept in ice box.

The collected breast milk samples were transported to Addis Ababa University, Center for food
Science and Nutrition, Food and Microbiological Laboratory with in 4 hour after sample

collection using ice box. The samples were then stored in a refrigerated at temperature of -20 °C
Laboratory analysis
Microbiological analysis

From 26 mothers expressed breast milk 10 of them fulfill the criteria set by HMBANA [50], thus
in this study a total of 10 milk sample were used for microbiological analysis. First, each 20ml

of milk samples were divided in to 2 aliquot. To study microbiological safety sensory quality,
half of the samples were pasteurized on water bath at 62.5 °C for 30 minutes and half of each

sample was kept raw and stored in a refrigerator at -20 °C [80].
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Then, each pasteurized and raw milk samples were divided in to five equal portion and labeled
with (P1, P2, P3, P4, P5) for pasteurized breast milk and (R1, R2, R3, R4 and R5) for raw
breast milk. The first two samples (P1 and R1) were analyzed immediately after pasteurization
and the rest samples were stored in deep freeze (below negative four degree Celsius) for further
analysis. The second two samples (P2 and R2) were analyzed at 7t day, the third two samples
(P3 and R3) at 15 day, the fourth two sample (P4 and R4) at 30" day the last two samples (P5
and R5) analyzed at 60" day after deep freeze storage.

Table: 4.1.sample screening for microbiological and sensory analysis

Expressed Breast milk 20ml (n=26)
stored at -20 °C for 60 days

Screened based on the guideline [50], criteria for microbiological safety
analysis

J 10, sample passé the criteria for microbiological analysis

N\
Expressed Breast Milk, 20ml (n=10)

20ml (n=16)

For fat and protein analysis

“Each divided in to two aliquot of 10ml

Kept raw I pasteurized
| \V
Raw Breast Milk Pasteurized Breast
10ml, (n=1|9) Milk 10ml,

RS R4 R2 PL, P4, PS,
2mi 2mi 2l 2ml| 2m|, 2m|,
(n-lIO) (n=1'0) (n=10 (n=10) (n=10) (n=10)
Analyzed at day 1
Analyzed at day 7
Analyzed at day 15 \/
V . ——— Analyzed at day 30 ——— ) V

| — Analyzed at day 60 ——" ]
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Culture media preparation

Based on the guideline of HMBANA [50], the culture media used for growth isolation and
identification of bacteria of interest included nutrient agar for total aerobic count, MacConkey
agar for isolation of Entrobacteriaceae and mannitol salt agar for identification of pathogenic

Staphylococcus aurous

Preparation of culturing media agar

About 28 gm of nutrient agar powder was dissolved in 1 litter of distilled water; the mixture was
heated while stirring until all the powder dissolved. Similarly, for the preparation of MacConkey
agar, 50 gm of MacConkey agar powder was dissolved in 1 litter of distilled water and for
manitol salt agarl11 gm of manitol salt agar powder was dissolved in 1 litter of distilled water

then the dissolved mixture was autoclaved at 121 degrees Celsius for 15 minutes then cooled.

After the prepared solid media was cooled, enough amount of each media was poured in to 33

previously autoclaved Petri dish. All beaker and glass test tubes also autoclaved

Preparation of serial dilution

Five sterile glass test tube were prepared and labeled as 1, 2 3 4 and 5. To each of glass test tube
9ml of distilled water was added. Then, from the original milk sample, after proper
homogenization, 1ml sample was transferred to test tube 1 to make dilution, similarly Iml from
test tube 1 transferred to test tube 2, 1ml from test tube 2 to test tube 3, and finally 1ml from test
tube 3 to test tube 4 to make a final dilution of 10, 107, 10™ and 10™ respectively. Similarly, to
test tube 5 (control test tube) 1ml distilled water was added [51].

Growth, isolation and identification of microorganisms

On the autoclaved plate agar, Iml of sample from 107, 10° and 10™ dilution were inoculated and
incubated at 37 °C for 24 hour. In addition, 1ml distilled water from test tube 5 also inoculated.
Colony counts were performed and the average count was expressed as viable Colony-Forming
Units (CFU). Microbiological data were recorded in terms of colony forming unit per milliliter

(CFU/ml) after translated to logarithmic form for analysis. Bacterial counts were compared at
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first day, seventh day, fifteen day, thyrtyth day and at sixty day among pasteurized and raw milk

sample.
Chemical analysis

For the chemical analysis, breast milk sample from 26 mothers were pooled together and a total
of 300ml was made to analyze the average protein and fat content of breast milk. The sample
was divided in to two aliquot of 150ml. One aliquot was pasteurized and labeled as P, the second
aliquot was kept raw and labeled as R. Both aliquot were lyophilized. The milk powder obtained
kept in plastic bag for analysis

Analysis of protein

Protein was determined by kjeldhal method based on the nitrogen determination. In this method,
protein and organic food in the sample are digested with H,SOy in the presence of catalyst. Then
the total organic nitrogen was converted to ammonium sulfate. The digest is neutralized with
alkali and distilled in to a boric acid solution. The borate ion formed are titrated with standard

HCI, and converted to nitrogen in the sample [81].
Addition of reagents

About 1gm sample was weighted in a tecator tube and placed in the tecator rack. Then 6ml of
acid mixture was added by using pipette carefully and mixed with the sample immediately. Then
3.5ml of H,O, was added step by step until the reaction stop. As soon as the reaction ceased, the
tube was hand shaken for few minutes and was put back in to the rack. 3 gm of catalyst (k2so4
with a mixture of selenium) was added and the mixture was allowed to stand for 5-15 minute

before the digestion.
Digestion

the tube in the rack was lowered in the digester in the fume hood at 370 °C. the digestion was
continue until clear solution appeared (3 hour) in the fume hood. The total content of nitrogen

was determined after titration using 0.1 N HCl

Fat analysis
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Fat was determined using soxhlet method. Fat was extracted with diethyl ether. And the solvent
was evaporated from the extraction flask. The amount of fat was calculated from the difference

in the weight of extraction cub before and after extraction [82].

The cleaned aluminum cup with boiling chips was dried at 92 °C for an hour and cooled in the
desiccators and weighted. Two gram of the sample was weighted in to the extraction thimble
which was layered and covered with fat free cotton and attached the thimble to the magnetic ring
to hang to the extraction chamber. Diethyl ether of 70ml was added to the aluminum cup through
the condenser and soaked for an hour and let the extraction for three hour and twenty minute and
finally the aluminum cup was removed. the extracted fat was dried in an oven for 30 minute and
cooled in the desiccators and finally weighted. The extraction fat was calculated using the

following formula

Crud fat (%) = extracted fat/sample weighted)*100

Sensory analysis

The sensory quality of frozen breast milk was analyzed by duo trio method using 10 lactating mother,
who were volunteer, can write and read after informed the purpose of the study, they provided with three

breast milk sample; one reference, and two test sample (pasteurized and raw) and were asked to identify

sample different from the reference (off-flavor) [83].
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5. Result

5.1. Characteristics of participants

A total of 402; mothers (n=320) and health professionals (n=82) were included in the study. The
socio-demographic characteristics of participating mothers is summarized in Table 5.1. About
half (n=163, 50.9%) of participating mothers were Orthodox Christian. Most (n=218, 68.1%)
were married. From a total of health professionals participated in this study, (n=16, 19.5%) were
pediatrician, (n=22, 26.8%) were gynecologist, (n=18, 22%) were general practitioners, (n=18,

22%) were clinical nurse and (n=8, 9.8%) were midwives.

Table 5. 1:- Frequency distribution of Socio-demographic characteristic of study mothers
(n=320)

Variable Description

Frequency Percentage

Religion

Orthodox 163 50.9

Muslim 79 24.7

Protestant 78 24.4
Marital status

Single 64 20.0

Married 218 68.1

Divorced 23 7.2

Widowed 15 4.7
Age in year

<20 16 5.0

21-35 257 80.4

35-39 47 14.7
Education

Uneducated 25 7.8

Elementary 103 322

Secondary 91 28.4

Higher education 101 31.6
Occupation

House wife 99 30.9

Self employed 118 36.9

Government employed 55 17.2

Private employed 48 15
Number of children

One 163 50.9

Two 87 27.2

Three 70 21.9
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As shown in table 5:2 of the total study mothers, majority (90%) attended antenatal and postnatal
care at health facilities. However, only 63.4% of mothers obtained essential counseling on the
subject of infant and young child feeding. Moreover, even less number of mothers (50.6%) had
proper counseling about the benefit of exclusive breastfeeding. More than half (63%) of the
study mothers experienced breast feeding problems to feed their new born baby. This was
associated to the fact that, they (55%) had lactation difficulty at the time of delivery or had health
problem (45%). In addition, about 64.7% of mothers responded that their new born baby was not
able to breastfeed associated to health problem (71%), prematurity (14%) unable to latch on the
breast (3.30%). On such occasions, all study mothers reported that infant formula was their first

alternative to exclusive breastfeed.

Table 5. 2:- Frequency distribution of mothers attending antenatal and postnatal care and

counseled about infant feeding and exclusive breastfeeding (n=320)

Description of Variables Frequency | Percentage

Percentage of mothers attending antenatal care 288 90
Percentage of mothers counseled about infant feeding 203 63.4
Percentage of mothers Counseled exclusive breastfeeding 162 50.6
Percentage of mothers encountered breastfeeding problem 202 63.1
Percentage of new born baby face breastfeeding problem 207 64.7
Mothers use Infant formula as an alternative to breastfeeding 203 90

Percentage of reason for unable to breastfeed her baby

Have no enough milk 111 55

Health problem 91 45
Percentage of reason new born baby unable to breastfeed

Health problem 149 71

Prematurity 47 14.7

Unable to latch on the breast 11 5.30

Table 5: 3 explain our attempt to assess their knowledge on exclusive breastfeeding. About
47.5% of mothers correctly described exclusive breastfeeding. Even though, substantial number

(72.5%) of mothers know duration of exclusive breastfeeding, they considered that introduction
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of water during this time of breastfeeding is beneficial. In addition, majority of the mothers
(82.8%) know the health benefit of colostrums for new born baby and long term health benefit of
exclusive breastfeeding. About two third of study participants described the health consequence
of feeding baby infant formula with in the first six month. Regarding donor human milk banking
very few (5%) of the participants knows or heard about it. Surprisingly none of them heard from

health professionals at health facilities but all heard from mass media.

Table 5.3:- Frequency distribution of correct responses by mothers (n=320) about exclusive
breastfeeding and donor human milk banking

Description of Variables Frequency Percentage

Mothers describe exclusive breastfeeding correctly 152 47.5
Mothers have knowledge of duration of exclusive breastfeeding 232 72.5
Mothers have knowledge of health benefit of colostrums for baby 265 82.5
Mothers knowledge on long term health benefit of EBF 256 80.0
Mothers describe Health consequence of infant formula for baby 226 70.6
Mothers knowledge of breastfeeding on mother child interaction 280 87.5
Existence of donor human milk banking 16 5.0

As shown in table 5.4, about attitude of mothers towards pasteurized donor human milk, very
small percentage (3%) of mothers like to feed their new born baby breast milk of another women
even if mothers encounters difficulties to breastfeed. However, one fifth (20%) of the study
participants were volunteer to feed their baby donor human milk if doctor prescribe for them. In
both cases the main reason for not interested to feed their baby was concern of safety or fear of
transfer of disease (85.1%) and to some extent, because of cultural or religious reasons (11.7%).
Two third of the mothers participated in the present study, expressed their willingness to donate

their breast milk if human milk banking is established.
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Table 5. 4:- Frequency distribution of mothers attitude towards

pasteurized donor human milk (n=320)

expressed human milk and

Description of variables

Frequency Percentage

Mothers volunteer to feed baby breast milk from other women
Mothers volunteer to feed baby donor human milk

Mothers Volunteer to be member of human milk banking
Mothers volunteer to donate breast milk to human milk banking

Reason for not volunteer to feed donor human milk
Safety or fear of transfer of disease

Culture or religion prohibit feeding human milk

Other reason (not suitable to feed)

10

65

206

211

217
30

3

20.3

64.4

65.9

85.1
11.7
3.2

As shown in table 5. 5, our regression analysis to identify factor predict attitude of mothers

towards the use of pasteurized donor human milk shows that being Orthodox Christian had three

times increase and being Protestant Christian had seven times increase in attitude towards the use

of donor human milk. Others factors such as; age, occupation, marital status and number of live

children were not significant (P>0.05) in predicting attitude of mothers towards the use of

pasteurized donor human milk. Similarly, our regression analysis showed that; total knowledge

of exclusive breastfeeding, encountered breastfeeding problem of both by mother and new born

baby were not significantly determined the attitude of mothers towards pasteurized donor human

milk (P>0.05).
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Table 5.5:- Regression analysis of factor associated to attitude of mothers towards donor human

milk

Variables Volunteer to donor HM
Yes No COR P-value AOR P-Value
Religion 65 255 0.005 0.006
Muslim 5 74 1
Orthodox 40 123 4,813 0.002 3.078 0.034
Protestant 20 58 5.103 0.002 6.855 0.001
Marital status 65 255 0.019
Unmarried 4 60 1
Married 54 164 4,939 0.003 3.764 0.027
Divorced 2 21 1.429 0.693 0.549 0.548
Widowed 5 10 7.500 0.007 3.041 0.189

Table 5.6, indicated that, Majority (90.2%) of health professionals responded as they consistently
provide counseling during antenatal and postnatal period on the subject breastfeeding. More than
three forth of health professionals expressed their worries that promotion of infant formula could
have negative impact on the rate of exclusive breastfeeding. In addition, 79.3% of them
mentioned as there could be a direct relation on neonatal mortality and their feeding system.
Surprisingly, more than half (53.7%) of health professionals did not know or heard about donor

human milk banking ever.

Table 5. 6:- Frequency distribution of health professionals counseling practice of infant feeding

and exclusive breastfeeding

Study variables Frequency Percentage

Percentage of counseling about exclusive breastfeeding 74 90.2

Promotion of infant formula has negative impact on

Exclusive breastfeeding 62 75.6
There is relationship between infant feeding system and

neonatal mortality 65 79.3
Health professionals knowledge about donor human milk 38 46.3
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As shown in table 5. 7, three fourth of health professionals mentioned that establishing
pasteurized donor human milk banking will reduce neonatal mortality and believed that
establishing pasteurized donor human milk banking in their health setting could be possible.
Slightly more than half (53.7%) of them were willing to be a member of human milk banking
and 96.3% to support the establishment of human milk banking and 96.3% could support the

establishment of human milk banking professionally.

Table 5. 7:- Frequency distribution of attitude of health professionals towards donor human milk

Study variables Frequency Percentage
Establishing donor human milk banking reduce neonatal 5 4
mortality and morbidity 61 74 .4
Volunteer to be member of donor human milk banking 44 53.7
Volunteer to support donor human milk banking if established 79 96.3

As shown in table 5. 8, about 85.4% of health professionals participated in the study encounter at
least once new born babies was not breastfeed. In addition, all of them encountered at least once
that mothers who were not able to breastfeed. Prematurity (40.2%), health problem (32.9%), and
congenital defect (12.2%) were the main reasons for new born baby unable to breastfeed. All

study participant‘s use or advice infant formula as alternative to breast milk.
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Table 5. 8:- Frequency distribution of health professionals encountered new born baby and

mothers unable to breastfeed and first alternative to exclusive breastfeeding

Study variables Frequency Percentage
Health professional encounter new born baby unable to breastfeed 70 85.4
Health professionals encounter mothers unable to breastfeed 82 100

Possible reason for baby unable to breastfeed

prematurity 33 47.2
health problems 27 38.5
congenital defect 10 14.2

Exclusive breastfeeding substitute when infant unable to breastfeed

infant formula 82 100

Majority of health professionals mentioned that, current trends such as; the government
promotion of exclusive breastfeeding, health education of infant feeding and exclusive
breastfeeding at health facilities, the increasing number of mothers attending antenatal, postnatal
and child health care services and the increasing number of deliveries at health facilities

considered as possible opportunities if pasteurized donor human milk banking will established.

On the other hand, as the idea of donor human milk banking is new; resistance from the
community, lack of knowledge about its safety and benefit, tradition or religion to some extent,
ever increasing promotion of infant formula were mentioned as some prominent challenges for
establishing the donor human milk banking. In addition availability of facilities such as

electricity and trained manpower was also indicated as another challenge.

As indicated in table 5. 9, in raw breast milk sample stored in deep freezer (-20 0C); total aerobic
bacteria, Enterobacteriaceae, and Staphylococcus aureus were detected in the range of 4.48 log)o
CFU/ml to 4.91 log;o CFU/ml, 3.00 log;o CFU/ml to 3.51 log;o CFU/ml and 3.32 log;o CFU/ml
to 3.58 log;o CFU/ml respectively from day 1 to day 60 of storage time. However, there was no
statistically growth difference (p> 0.05) was observed from day 1 to day 60 storage time. in
pasteurized breast milk samples stored in deep freezer (-20 °C) there was no bacterial growth

was detected throughout storage time of 60 days. As shown in table 5. 10, both raw and
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pasteurized breast milk samples were with the acceptable range of the guideline of HMBANA

[50].

Table 5. 9:- Bacterial growth in raw breast milk sample stored at a temperature of -20 °C as a

function of storage duration

Storage duration

Bacterial type

growth range

Average growth

1 Total aerobic count 451 4388 4.65
Enterobacteriaceae 3.02_ 348 3.18
Staphylococcus aureus 3.34 3.56 3.48
7 Total aerobic count 452 4091 4.67
Enterobacteriaceae 3.00 _ 3.49 3.21
Staphylococcus aureus 332 3.57 3.49
15 Total aerobic count 449 4091 4.66
Enterobacteriaceae 3.00 _3.49 3.21
Staphylococcus aureus 3.34  3.56 3.49
30 Total aerobic count 453 4091 4.68
Enterobacteriaceae 3.00 _3.51 3.22
Staphylococcus aureus 3.38  3.56 3.50
60 Total aerobic count 448 491 4.67
Enterobacteriaceae 3.00 _3.52 3.28
Staphylococcus aureus 3.32 3.8 3.50

e Bacterial growth count was in log;o CFU/ml

e Storage duration was in days (from dayl to day 60)
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Table 5. 10:- Acceptable bacterial growth range of raw and pasteurized donor breast milk

Bacterial type Acceptable growth in raw Acceptable growth in

breast milk pasteurized breast milk
Total bacterial count < 5logl10 CFU/ml no growth of bacteria
Enterobacteriaceae <4log10 CFU/ml no bacterial growth
Staphylococcus aureus <4log10 CFU/ml no bacterial growth

Source [50].

In sensory analysis 10 lactating mothers participated and the result showed that, pasteurized milk
samples have no significant changes with fresh expressed breast milk in terms of flavor.

However the raw breast milk sample developed off flavor

The average protein content of raw expressed breast milk was 0.99mg/100ml, pasteurized breast
milk 0.98mg/100ml and the average total fat content of raw breast milk was 2.00mg/100ml,
pasteurized breast milk was 1.98mg/100ml. Statistical paired t test analysis showed that, there is
no statistical difference (p>0.05) found between pasteurized and raw proximate content of the

sample
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6 Discussion

In Ethiopia the coverage of exclusive breastfeeding rate is about 52%, which is still sub optimal
and is far from —aniversal coverage” target of 90% set by WHO[20]. On the other hand neonatal
mortality rate in the country is high [26, 27]. Having all babies access to exclusive breastfeeding
reduces the neonatal mortality up to 13% [26]. Pasteurized donor human milk banking increase

breastfeeding rate by filling the gap when new born baby is unable to breastfeed.

In our study, majority (95%) of study mothers did not know the existence of donor human milk.
Even, those (5%) who heard about its existence, their source of information was not from health
professionals but from mass media. This clearly indicated that, donor human milk bank is not
current issue at health facilities. On the contrary, study in Nigeria showed that, about 25% of
study mothers knew about the existence of donor human milk and their source of information
was mostly from health professionals by education. So donor human milk is current issue that
raised at health facilities which help Nigerian mothers for better understanding [79]. Generally
the use of pasteurized donor human milk banking is limited to industrialized countries due to
lack of enough knowledge of its nutritional and its health benefit for new born baby unable to
breastfeed own mother. In Ethiopia, the idea of donor human milk banking is new, accordingly

public education is crucial to increase knowledge about its safety and benefit.

After they have been provided some information about benefit of donor human milk banking,
20.3% of study mothers expresses their positive attitude towards donor human milk, suggesting
the importance of promoting donor human milk banking for successful launching and
establishment of the facility. Substantial number (72.1%) of mothers in the present study
expressed that they do not went to fed their new born babies donor human milk due to fear of
transfer of disease. This finding was similar to previous study reports on the acceptability of
donor human milk in south Africa [67], Nigeria [79], and Turkey [77], which undermine its use
because of disease, specially HIV and due to lack of awareness or familiarity with the safe

processing procedure of human milk banking.

In developing countries, acceptability of donor human milk by mothers and communities is not
easy. Resent study in South Africa suggested that, the safety concern and lack of understanding

was resolved by education of mothers and on service training of health professionals, advocating
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throughout government and media, large scale campaigning to promote breast milk donation and
establishment of human milk banking association. Currently, in South Africa, more health
professionals and mothers convinced of the safety of donor human milk and more vulnerable
infants are now being offered donor human milk [65, 66]. Even though screening of donor
mothers and proper processing of donor breast milk for infectious and pathogenic
microorganisms and particles is one mandatory activity, education of mothers, health
professionals and communities with respect to the safety and benefit of donor breast milk is

important.

In the present study, it was found that, nutrition and health education particularly about the
subject matter of exclusive breastfeeding is provided regularly to mothers visiting health
facilities for antenatal and postnatal care. However rate of exclusive breastfeeding of the country
is suboptimal [20]. To scale up exclusive breastfeeding rate and to access all new born baby to
breast milk, there must be an integrated approach service at health facilities. This integrated
approach includes; developing breastfeeding policy at hospital level which includes ten steps for
effective exclusive breastfeeding practice, establishing BFHI, establishing lactating supporting
groups at community level and establishing donor human milk banking. Additionally, integration
of the practice of pasteurized donor human milk in to mother and child health policy is the back
bone for the successful practice of integrated approach systems. Currently, Brazil is one of the
countries with high exclusive breastfeeding rate and can reduce its child mortality substantially
and awarded by WHO. The secret of success is by integrating human milk banking in to mother
and child health policy and applying all integrated approach system for effective breastfeeding
practice. [14]. Therefore the establishment of donor human milk banking could contribute to an
increase rate of exclusive breastfeeding by filling the gap for those unable to breastfeed.
Moreover, study showed that the presence of donor milk bank in a hospital, beside supplying
directly human milk to needy infants, it increases communities‘ awareness of the importance of

breastfeeding and subsequently improve breast feeding practice and rate [14].

Majority of health professionals express their worries that uncontrolled promotion of infant
formula in health settings has negative impact on value of exclusive breastfeeding and
undermine donor human milk. Similar concern was suggested in previous study in South Africa

and Nigeria [14, 79]. For example, in South Africa, health authorities took a decision not to
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provide free infant formula for new mothers at health facilities. Most industrialized countries
implement international code of marketing breast milk substitute to protect mothers from
marketing of infant formula (14). So implementation of the code will reduce the impact of the

infant formula on exclusive breastfeeding and the value of donor human milk.

This finding showed that about 46.3% of health professionals participated in this study knew or
heard about human milk banking. Previous study in South Africa reported also similar finding
[66]. Majority (74.4%) of health professionals believed that establishing pasteurized donor
human milk banking will help vulnerable infants to reduce mortality and morbidity; but about
one fourth of health professional participated in the study, who did not believed stated that,
expressed and stored breast milk from another women may not be safe and nutritionally not
effective as infant formula. More than three fourth of health professionals believed that it is
feasible to establish pasteurized donor human milk bank in their health settings, however, about
one fourth of study participants did not believe its feasibility due to concern such as; lack of
enough infrastructure like electricity, lack of trained man power and convincing mothers, health

professionals about its safety and may not be easy were among stated.

Current trends such as; awareness regarding benefit of exclusive breastfeeding, an increasing
trends in the number of mothers attending antenatal and postnatal care and delivery at health
facility and government promotion of exclusive breastfeeding can be considered as potential

opportunities for the establishment of donor human milk banking.

Generally, establishing of pasteurized donor human milk bank is not easy. There should be
strong commitment of health professionals, government authority, public and private media,
religious leaders and others stake holders. Due to strong commitment of health professionals and
government authorities, Brazil becomes global model on the service of donor human milk
banking service. Currently the country has more than 220 donor human milk banks service at
health facilities. Additionally, provide technical support of outreach program to more than 25
countries including Europe and Africa. In Brazil, any hospitals or health facilities, before
establishing donor human milk banking service, first it must have its breastfeeding policy and

designated fully as baby friendly [14].
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The safety and quality of expressed and stored breast milk is depends on the bacterial load
expressed breast milk or bacterial growth during storage. these bacterial contamination arises
from mothers body or fecal contamination [47]. Even though pasteurization eliminate most
pathogenic bacteria, to avoid enter toxin produced by pathogenic bacteria, the bacterial count of
raw expressed breast milk must be with the acceptable range of expressed breast milk processing
guideline [50]. In addition to total bacterial load, the types of bacteria which associated with
infant mortality and morbidity also critical. Enterobacteriaceae and Staphylococcus aureus
bacteria are bacteria associated with infant infection [48]. Additionally based on the guideline of
HMBANA, in raw expressed breast milk, if the total bacterial count exceeds 5log;o CFU/ml, and
4log;o CFU/ml for both Entrobactericeae and Staphylococcus aureus the expressed donor breast
milk could not be used for feeding new born baby. In pasteurized expressed donor breast milk,

no detectable bacterial count is allowed.

In our present study, In raw breast milk sample, total acrobic bacteria, Enterobacteriaceae, and
Staphylococcus aureus were detected in the range of 4.51 log;o CFU/ml to 4.88 log;o CFU/ml,
3.02 logjo CFU/ml to 3.48 log;o CFU/ml 3.34 log;o CFU/ml to 3.56 log;o CFU/ml respectively.
These bacterial load or growth of two month storage time was within the acceptable range of the
guideline of HMBANA [50]. However, in the entire pasteurized breast milk sample, no bacteria
were detected in two month cold storage time. Similarly, study in South Africa about the
bacterial safety of donor human milk from milk banking, the finding showed that there was no
evidence of bacterial contamination and no adverse event from feeding was detected [66].
Supporting evidence was study conducted in Japan on the bacteriological safety of human milk
storage in deep freezes over a period of four weeks. Result showed no increase in bacterial count
of fresh sample. From our result we concluded that our result is safe from bacterial

contamination and in line with the guideline [50].

Sensory quality is indispensible when considering provision of stored breast milk. Expressed
breast milk could be expired or bring unpleasant sensory attribute over storage time associated to
microbiological decomposition of components, activity of inherent enzymes or chemical
interaction among nutrient. In our study raw breast milk sample developed off flavor over two
month of storage. But in pasteurized breast milk sample no off flavor was produced in two

month of cold storage time. This finding also supported in study conducted in Brazil in the study
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of relationship between off-flavor and microorganism load which showed the consistence
relation between of flavor and microbial load. Pasteurization eliminates most microorganisms
which decompose the nutrient. In addition it also denature intrinsic enzymes hence minimize
decomposition. Moreover, cold storage temperature also slows down the rate of chemical
reaction. So pasteurization and cold storage contribute for maintaining the sensory quality of

pasteurized donor human milk [49].

37



7. Conclusion

Breast milk provides the optimal nutrition for growing infants. This is because it contains all the
nutrients a baby needs in exactly the right proportions, which are easily digestible and well
tolerable by infant immature gut. It also contains biologically active live cells which promote
health and helps to develop a passive acquired immunity by transferring antibodies developed by
the mother. In recognition of the vital role that breast milk plays in boosting infant‘s growth,
development and overall health; the World Health Organization (WHO) recommends exclusive

breastfeeding for the first six months of a child‘s life.

Globally, the coverage of exclusive breastfeeding is below half. Similarly, in Ethiopia, the
coverage of exclusive breastfeeding rate is about 52%, which is sub optimal and far from widely
accepted —universal coverage” target of 90% set by WHO. On the other hand neonatal mortality
rate in developing countries is high which is 40 deaths per 1000 live birth. In Ethiopia also
neonatal mortality rate is high, which is 37 deaths per 1000 live birth. Inadequate exclusive
breastfeeding has a great share on neonatal especially, early neonatal death. Exclusive
breastfeeding alone reduces the neonatal death, specially the death that occur soon after birth

(early neonatal death) by 13%.

But there are a large group of infants such as; pre-term, low birth weight and ill infants who are
unable to breastfeed because these new born babies are weak unable to suckle their mothers
breast milk. Additionally, mother of preterm infants, at the time of birth may have difficulties in
lactation to start. On such condition, WHO recommends pasteurized donor human milk as the

next best feeding option for new born babies.

A human milk bank (HMB) is a specialized service established to recruit breast milk donors,
collect donated milk, and then process, screen, store, and distribute the milk to meet infants*
specific needs for optimal health. The aim of Human Milk Bank is to promote protect and
support breastfeeding by providing safe, high-quality donor milk to fill a gap for those who need

mother‘s milk but cannot receive it.

In our study majority of mothers and substantial number of health professionals never heard

about the existence of Pasteurized Donor Human Milk bank. Majority of mothers did not need to
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feed their new born baby donor human milk mainly because of fear of transfer of disease or
safety concern. This is due to lack of knowledge about its safety and nutritional quality both by
mothers and health professionals. Few study participants also stated that their culture or religion
prohibit them. Majority of health professionals express their worries the uncontrolled promotion
and marketing of infant formula which undermine the value exclusive breastfeeding and donor

human milk.

Majority of health professionals mentioned current trends such as; better awareness benefit of
exclusive breastfeeding by mothers, the increasing number of mother who attends antenatal
delivery and postnatal care at health facilities, government promotion of exclusive breastfeeding
considered as opportunity we have if pasteurized donor human milk banking. On the other hand,
lack of knowledge on its benefit and safety and hence attitude of mothers and health
professionals about PDHMB, lack of enough facilities and infrastructure, uncontrolled promotion
of infant formula and the strangeness of the program are among the challenges mentioned by

study participants.

In our microbiological test pasteurization and deep freeze (-20 °C) can eliminate potential
pathogenic bacteria and no bacteria was detected within two month storage. Additionally our
sensory analysis showed that, pasteurized sample had no significant flavor change from fresh

expressed breast milk over two month‘s storage time.
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8. Recommendation

In general as any developing country Ethiopia has high premature and low birth weight birth.
Still the breastfeeding rate is suboptimal which the major contributing factor for infant mortality
rate is. Establishing pasteurized donor human milk banking will scale up the breastfeeding rate

and reduce the infant mortality rate.
For public health program
v' SBCC works for the general community
v" Inclusion of higher officials, community figures and religious leaders in the SBCC

v Public education about the benefit of donor human milk is crucial and training of health

professionals
For governmental body and policy maker
v" How to incorporate donor human milk banking in to maternal and child health system
For researchers

Further more comprehensive and additional detail study and piloting of pasteurized donor human

milk banking in selected hospitals
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Annexes

Annex A Ethical consent form

Title: - Feasibility Study on the establishing of Pasteurized Donor Human Milk Banking in

Hospital Setting of Neonatal Intensive Care Unit in Addis Ababa Selected Hospital

Principal Investigators:

Mr. Mezemr Alemu

Dr. Dawd Gashu

Dr. Adane Abera

Institution: Addis Ababa University

Introduction

Pasteurized Donor Human Milk Banking is a specialized service which screens milk donors,
collect, process, and store and dispense Human Milk to the needy infants who are not

biologically related to the donor mother

In the last two decades, child mortality decreased significantly which associated to the practice
of exclusive breast feeding and other improved maternal and child health care system in most
part of the world. However close to eight million children less than five years of age; of which
more than half are new born, are still die each year mainly from preventable causes including the
lack of appropriate exclusive breast feeding, which can be prevented by exclusive breast feeding

practice; the case in Ethiopia also not different from the rest part of the world.

Of the total new born death; premature, low birth weight and ill infant represents the highest
number of death. This is because these infants have difficulties in suckling their mothers breast
milk; preterm mothers have difficulties to provide sufficient milk for infant‘s requirement. In

addition, mothers with sever health complication or lesion may not breastfeed for short time

48



which again can compromise the health of the infant. According to World Health Organization
and United Nation Children Fund; when mothers own milk is unavailable, Pasteurized Donor

Human Milk is the first alternative.

The aim of this research is to study the feasibility of establishing Pasteurized Donor Human Milk
Banking in the Neonatal Intensive Care Unit of selected Hospitals in Addis Ababa, and learn the
challenge and prospectus. Thus, I am inviting you to participate in this research study because
you are a breast feeding mothers, fathers, women at reproductive age or health professionals and
I would like to ask you question about breast feeding experience and practice, breast milk
sharing practice. In addition, I would like to take about 10ml of your breast milk (for breast

feeding mothers only) to study its stability and microbiological safety.
Procedure

If you agree to participate in this study, I will ask you question and also, I will take about 10ml
your breast milk (for breast feeding mothers only) and will take to Addis Ababa University

Food Science and Nutrition Laboratory and Ethiopian Public Health Institute for analysis
Benefits

There are no other direct benefits to you in participating. However, the findings will possibly
help others by improving the coverage of exclusive breastfeeding. If we find that pasteurized
donor human milk banking is feasible; then we will inform policy makers and work with on how

to integrate human milk banking in to comprehensive breast feeding program
Compensation

There will be no compensation for participating.

Participant Rights

If I have said things that are not clear to you, you may ask without hesitation and I will answer.

You may feel free and ask questions. Your participation in the study is entirely voluntary and up

49



to you to decide. There is no penalty if you do not agree to participate. If you don‘t agree to

participate, you can say _no‘ without worry.
Confidentiality

Test results and any information about you will be kept in private. Only the research team will
have access to your information. When I write a report, everyone's information will be put
together so that information about you or any other individual cannot be seen. Your response on
the interview as well as the breast milk (for breastfeeding mother only) will be identified with
random numbers. A list with the names and numbers will be kept in a private, locked file

cabinet.
Persons to contact:

If you have any question, you can ask at any time. If you have additional questions about the

study, you may contact: Mezemr Alemu, Addis Ababa University by mezemr4u@yahoo.com or

call by +251-911-853-676

If you have questions about your rights as a participant of a research study, you may contact:

Chair, Ethiopian National Research Ethics committee (tel: 251-111-56 21 55)

If you agree to participate in the study, please sign or give your left thumb impression at the

space indicated below.

Thank you for your cooperation.

Donor‘s name

The study has been explained to me and my questions have been answered to my satisfaction.

And I agree to participate in this study.
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Signature or left thumb impression Printed Name Date

Signature of study representative Printed Name Date

Annex B: Ethical consent form (Amharic)
Con:- PAGT met Ot ATNT 0AS.A ANA PHavlme PATHOT LenPA V957 hGA @0 avavh et
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PTLFANTT U-sd AATTTGH
PG ATLPT:-

At aPHIPC hAaD-

2/C {m-L: i
TGE? 07L.eMTO A LiviEe - A%0 ANA RLOCA
avo]() Q:

PAGT met Ot O7h Tt (N7 LPLEVE AL Navavpld 1 PP M AT(L AGPT7 apavdavp kS
FULDT PMuG 9°CaPe- N99£:41 (AING CHTTDT RAGT et @+ NaPA-0AN AMS M7 PP TVPOLTY

N99Net LD TINTVF Ae- N9TNPF+ N70LI° FAHH AshPA VIG5 ALA 97,008 ATA1AT (b, AhA
1@-::

NAATTTT AL PAGHT VRGTT PTIPOT 1147 AR NaPIPM)E: AG AHU-9° PAGHTS V9T Pm.S ATh-N(,
(°qdan N7t AAdF oAt AQCH haed T PUIST T ARSI aPgPa)E eI FOP 1@ (PTP° N7
N%ATTT7 AL AU-T9° DL 8 TLALT P7LmT ALTIATFO hhPPOE Aot (3T U VIS (199evk -1
PATF evhAhA (g 09079 OAFPTF S0t O Pt PAST awt NATITTF ARG AT et
LPH e NILUI® O-AT 1770 PTLP T ePA VIGT (ALTIATO- DATE: OC NFT PUPr) GFO<:: PATCXE
U339° NHY PAATC 104-P 33 AL ARTAIP::

nnPAAD NTLPET sPA VST OAT PALHLATO 291004 VISt (Preterm) (A.@A% NPT DL+
PAFo- (low Birth Weight) A ¢+ALe ¢m.S ToIC LAVFD- VIG5 NGO &CA 2718 H (ALP? ALV PG
PG PRI AIHY enbA VIST AFhDA a2 PQF AATILTNE PALHATD: PONS. AGHT AUTE (& St O+T
QATIRGCF D W38,0-9° NG PmpG ToIC O-AT LA AT - F@- AR RANT CAVFD- AANLT &40 AATEC
1 DTITat AATLIAN 1@

PAAT° PG SCET AG LLAS (196 DMl avoINe, avAlF PALHATFD: 299, MA%. V96T (Preterm) (LOAS
HP+E n0LT PAFD- (low Birth Weight) AS e+ALP em.S FoIC PAVFD- YIS PAGHFOT Mot aopQ

NAF e PavBavCPm- +avssp 9O L9 IP1D NAAT Mt ATL AGHT NA°INS 1T AS AmS m¥P Pt
FUPALT TNCF (WS T Mo O QTh O-OF PtParm O 1@-::
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PHY TG PG 9ATY PAGT mel OFF 77 NASA AN FovZme PATHAT Pandd VIGT hGd @aT
a0t PTFANTT U-sF ANTITSE RS ALITI PTUTN +VRCRTT ARF TIDP 10139 ACOPT HY
TG AL W18AT4 PPPMEET M- AT(L AGT NooU3P: MASTIT PALTL AL (00U AN (PP AG
em.S AT (PP PhCAPT HPNC AT8.ONGNT 10+ A2809° (07h OO P7I.baomad~7 emet O
N7E FUPALT FMe aOPRT AS ARNAT ATPT PUA Lt ATLTLEL TITGT NAPILAT (A ATOUPT NF)
10990, AFC 7L07 8t O  AP8.AMT hn@PPFAv-::

(TG E APATG 279080 PLav yp 3P T

OPG+E AL APAtE §PLT NPE AT1978 TPEPT hnePPIAv- A0 10 1A, AFC vt @+t

AI%AMT (At ATLPT AF) An@PPIAv-: ABP PACHT Pmet O+ ML A8 ANA RLACAE P92
ARG LTSN TIONA KPSV OL U040 MG AMANP A0S ATET (DL PGk ShBSA::

07k (Pt 90T mPol

075k AL NEPATEP P15 P TPI° ALTTI° PHY TTF PT 90T CAGT meT O 1477 & 19741
PVIGTT OFALIP PenPA VIGHT 1 AG Uard® Aavpin (1aPPr AY14-T7 VIS a7t oo meo )@
A% 090 1@ PHY T Ot mPTL PR RS Im ATLaPANI D RavEI0t AT P FINTE LAV
ANAT AT8.0:9° AMS 700 AO-GRPT ThNAT O PTG Ot LINTATFPA::

TPhAT (taeant
PG TAFE NPPTP JOT9° PN 1IC ARTCIP::
praFaP T a1t

VYT TGt (harAnt hé LATIAPT TIC hA PR foomeP av(tP ave (1o PMOP 1D hIP
TULDF aoAR PavarAQ <18, AA-(T1:: PACODP TGk AL aPAtq ave oo (G PLTTE AL PHav( st 10

am.C a°m($7 O-+aeant

PHUT TGT LA VI O-myAt QUTT TG WL ATLPT NateC 9179° A@- ALP@- N7IeFANT
UG (F eTibarr AT 0TGE Oyt A1089° (TP AATLPT OFFSmA PACAT Oyt TT79° (@
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ALOPD ARTAI:: PACHP SO~ Gav-GP° eoiparm@- (NI° ALUPT (e VT HCHEI® Poibarmar
0424 1Lzt OO N7LAMC SUPTA::

PGEY (et 99T 09U AT 100

TPeE LTS NPT N7 D-9° A% avmP LA 2 PGET (FovANt FenT1é TPE PULECT Pl NdAh
& PC +251-911-853676 At avHIC Adar NAD- LM MRI° NA.fLA mezemrdu@yahoo.com NAD-
avAf C AN

0PG5+t AL PavA+q a1 +P7 (Favahrk AAADh TPC +251-111-562155 L@-AD- PA 1%L PTGHS I°CIPC
A1 990G D99ET T9TTF STAN::

TGk AL APATG &.PLE NP AONDP LCTIPFT £ DRIP 094 WEPT WD M hdd- LOPI°m-

QA FONCP NPLULE DA AGIPAIGA Tz

etadd, O

PHLY TS AATT 19010 FOECHATA TERRIC 199,10 FIPNOATH A2I° ATPATG HOTTIIOFAU-::

214 A@+¢- Nt Alg- age 7

oe,I° LOU& 4,C7T

PTet +ohg 40T age 7
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Annexes C: Questionnaires for mothers and women at reproductive age

Feasibility Study on the establishing of Pasteurized Donor Human Milk Banking in Addis Ababa

Selected Hospital

Questionnaires for Mothers, fathers and Women at Reproductive age

Identification

HOSPITAL NAME................ HOSPITAL CODE

PARTICIPANT CODE 1. Governmental

1. BREASTFEEDING MOTHERS 2. Private

2. NOE BREASTFEEDING PARTICIPANT CODE | | | |

DATE ETHIOPIAN | INTERVIEWER NAME...............

CALANDER...............

INTERVIEW RESUSTS

RESULTS CODES COMENTS

L COM P LET ED

2 NOT COMPLETED

BOTHER (SPECIFY ). .uiiiiiiiiiiiie | it e e e e e e

TEAM LEADERNAME. ..., SUPERVISORNAME......................

DATE ETHIOPIAN CALANDER............. DATE ETHIOIAN CALANDER..............
DATA ENTRY NAME........cccooa

PARTICIPANT CODE
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Feasibility Study on the establishing of Pasteurized Donor Human Milk Banking in Addis
Ababa Selected Hospital

Questionnaires for Mothers and Women at Reproductive age

Socio-Demographic characteristic

OrthodoX.........cceenennnn. 1
Religion Muslim..........coooveeinnne. 2
Protestant...................... 3
Catholic........ccooviiina. 4
Other (specify)........... 5
Marital status Single....cooeviiiiiiiiii 1
Married..........cooiiiiieiin, 2
Divorced.........ccooviiiiiin.l 3
Widowed.............oooiiinl 4
Other (specify).........couueenne 5
Educational status uneducated ...................... 1
Elementary education........... 2
Secondary education ........... 3
Higher education................ 4
Current occupation House wife..............oooiiiiennn. 1
Self employed...........ovvvvivvinnnnn. 2
Government employed................ 3
Private employed....................... 4
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Feasibility Study on the establishing of Pasteurized Donor Human Milk Banking in Addis

Ababa

Questionnaires for Mothers and Women at Reproductive age

To assess knowledge regarding breast feeding and pasteurized Donor Human Milk

1. Before or during your pregnancy, did | Yes..................... 1
you attend antenatal care in any
health institution?
NOoiiiiii 2
2. If your answer for question number 1 | Yes..................... 1
is no skip; during antenatal care
visits, were you counseled about
infant feeding? NO oo, 2
3. What advice or counseling have you | About exclusive breastfeeding........ 1

got?

About feeding option when difficult to breast

feeding.......coooviviiiiiiiii 2
About complimentary food.............. 3
Other (Specify).....covvieiiiiiiiiiii, 4
4. Have you attended postnatal care? D € 1
NOcoivi 2
5. During postnatal care and delivery, | Yes..................... 1
were you counseled about infant
feeding?)
NOeivii, 2
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6. If your answer for question number 3 | About exclusive breastfeeding........ 1
15 n.o, skip. What 1nf0@at10n (advice) About feeding option when difficult to breast
on infant feeding was given to you feeding )

About complimentary food.............. 3
Other (Specify)......ccvivviviiiiininnn 4

7. exclusive breastfeeding is Giving | Yes ...coovvvviiiiiiiiieinneannn.n. 1
the new born baby nothing except No 2
breast milk, physician medication and | |17
vitamins

8. Do you  believe that that|Yes...........oooviiiiiniinnnnn. 1
breastfeeding alone is enough for the No )
first six months for infant feeding? | 7T

Idonotknow................... 3

9. Do you know that colostrums 1S | Yes ......cccoeviviiiiinniannnnn. 1
important for infants health and No 2
development? | e

[donotknow................... 3

10. Do you know that exclusive | Yes ......cocoeveiiiiiiiiniinnnnn. 1
breastfeeding protect the infant from No 5
adult hood disease? | O

Idonotknow................... 3

11. Do you know that giving new born | Yes .........ccovvvviiiiininannn... 1
baby except breast milk physician No )
medication and vitamins create health | 7
problems?

12. Breastfeeding increase mother baby | Yes ........c.coovieiiiiiiin.n. 1
love than infant formula No )

13. Breastfeeding is superior to infant | Yes ............ccoovvvviniiannn... 1
formula for health and development No 5

14. H |yes oo 1
ave you got breastfeeding problem to No )

your new born child?
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15. If | Have no enough breast milk............... 1
Your answer for qu.estlon number 11 Because of health problem................. 2
is no skip. What is the reason for '
breastfeeding problem? Problem on the nipple....................... 3
Other (please specify........................ 4
16. What Infant formula..................... 1
alternative feeding you gave to your Breast milk from another mother........... 2
new born baby?
Cowmilk........ooooiiii 3

Other (please specify).......ccoevvviiiniinnnnnn

17. Did your new | yes .......ceiiiiiiiiinninnnnn 1
bom  baby face breastfeeding NO. o 2
problem?

18. If your | Because of health problem................. 1
answer for 9“‘35“0“ number 16 is no, Prematurity..........c.cooviiiiiiiiiiiin 2
skip. What is the reason for your new .
born baby unable to breastfeed? Not responding to breastfeed............... 3

Other (please specify)...........cocevieinan. 4

19.

What
alternative feeding for your new born
baby provided who wunable to
breastfeed?

Feeding breast milk through N.G tube...... 1
Cupfeeding.........oooevviiiiiiiiiiiin.. 2
Feeding through intravenous.................. 3

Other (please specify)

20.

Have
you ever feed your breast milk to
your neighbors or relatives baby
when mother unable to breastfeed?

21.

Have
you ever feed your new born baby
breast milk of another mother when
you unable to breastfeed?
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22. What | Infant formula....................... 1
is your first alfernative feeding for Breasat milk fron another women...2
your new born baby when you unable '
to breastfeed? Juice......oooo 3

Cowmilk.........oooooiiiii 4
Other please specify..................... 5

23. Do L 1
you know or have you heard about No 2
human milk banking? | o

24, If your | From health profesionals................. 1
answer for question number 22 is yes, From different news )
what is your source of information | 7T

From friends or families................. 3
Other (please specify)..................... 4

Feasibility Study on the establishing of Pasteurized Donor Human Milk Banking in Addis

Ababa Selected Hospital

Questionnaires for Mothers attitude towards the use of pasteurized donor human milk

1. If you
have baby and you are not able to
breastfeed; will you volunteer to feed

your sister, neighbor or friends breast

milk for your baby?

2. If your | Fear of disease transfer......................... 1
answ§r for question number 1 15 10| your culture or religion prohibit you........ 2
what is your reason for not feeding

Breast milk from another women nutritionally
1SS 3
Other (specify).......ccovvvviininn... 4

3. If you|Yes.oooooviviiiiiiinnnnn 1




will give premature birth, unable to
breast feed; if your doctor advise you
and prescribe for your baby pasteurized
human milk from milk bank; are you
willing to feed your baby

If your
answer for question number 3 is No
what are main reasons for not feeding it
your preterm baby

Fear of disease transfer

Your culture or religion prohibit you

Breast milk from another women nutritionally

1€8S. .t 3
Other (specify)......ccovvvvvviiannn... 4
In case | YeS...oovvvvviiiviiinnnnn 1
of you have premature new born baby No 2

unable to breastfeed, and if doctor
prescribe donor breast milk from
human milk bank; are you volunteer to

feed your baby?

If your
answer for question number 5 is not
what is the reason for not feeding donor
human milk?

Fear of disease transfer

Your culture or religion prohibit you

Breast milk from another women nutritionally

1eSS. it 3
Other (specify)......ccovvvvvviniannn... 4
Are Y S 1
you volunteer to be a member of human No 2
milk banking? | o
If your | Financial support...................... 1
answ§r for quest1'0n Tlumber 7 1s yes, AdVOoCaCy.....ovveiiiiiiii 2
what is your contribution?
Leader........cocoevviiiiiiiiiiinn. 3
Professional support.................... 4
Other (specify).......ccovvvvieiiiinnnnn. 5
If you | Yes.ooooiiiiiiiiiiiiiiiiiiiee 1
are breast feeding mother and you have No )

excess breast milk and the milk bank
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association of Ethiopia asks you for
donation; are you volunteer to donate?

10. If your | May create health problem on you....... 1
answe?r for question mumber 3 l_s 10, | Affect your physical appearance..........2
what is your concern for not donating)

Your baby need more...................... 3

Your religion or culture prohibit you..4

Other (Specify)......covvviiiiiiiiiiiin 5

11. if your answer | To help vulnerable babies...................... 1
is yes please describe what initiate you

for donation? Because it have no effect on your health...2
or donation?

Because you have excess milk.................. 3

Other (Specify)......ooooviiiiiiiiiiiiiin.. 4

Annex D: Questionnaires for health Professionals

Feasibility Study on the establishing of Pasteurized Donor Human Milk Banking in Addis Ababa
Selected Hospital

Knowledge and attitude towards Pasteurized Donor Human Milk

1. . In your health settings, do you advice or | Yes..............coeuennnn. 1
counsel about exclusive breastfeeding?
NOevv 2
2. Do you believe that all new born infants should | Yes........................ 1
to have to access to exclusive breast feeding
NOwoeii 2
3. . In your health setting, have you encountered | Yes.................eunnn. 1
new born baby unable to breastfeed?
NOet 2
4. 1If your answer for the question 3 is no skip, | Prematurity.............cccoceeeenil 1
what is the reason for new born baby unable to
breastfeed? Because of health problem......2
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Congenital defect................ 3

next to breast milk

Other (specify).......c.cevennene. 4
5. For question number 3 what is your alternative | By N.G tube mother own milk....1
feeding system?
Cup feeding.........cccooeviininin 2
Through intravenous infusion.....3
Other specify...........coeevinn 4
6. In your health setting | Yes.........cc.cooevnenitn. 1
have you encounter a situation when mother
unable to breastfeed her new born baby? NO.. oo 2
7. If your answer for the question 6 is no skip, | Infant formula..................... 1
what is your alternative feeding
Breast milk of another mother..2
Breastfeeding another mother..3
Other (specify).........cevvenenn. 4
8. Have you ever advise to | YeS......ocovvvveivninnnnn. 1
feed infants expressed breast milk from another
mother when own mother unable to breastfeed? | No . 2
9. If your answer for question number 8 is yes, | Safety or fear of disease............ 1
skip. If no what is your major concern?
Your religion prohibit you......... 2
It is not suitable to feed............ 3
Norelatives.........coevevieinnnnn. 4
Other (please specify)
10. Do you believe that, promoting Infant Formula | Yes........................ 1
in your health settings have negative effect on
exclusive breastfeeding? NO e 2
11. In your health settings what is best alternative | Infant formula...................... 1

Breast milk of another mother...2

Cowmilk...........oooiviiiiii, 3
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12.

Study showed that; for the last 20 years child
mortality has dramatically decreases, but
neonatal mortality rate decrease very slightly or
remain the same, do you believe that this related
to poor neonatal feeding system?

13.

Do you know or have you heard about human
milk banking?

14.

For question number 14, what is your source of
information?

15.

According to WHO, one strategy to reduce
neonatal mortality is establishing donor human
milk banking in neonatal intensive care unit of
the hospital; do you believe that establishing the
service will reduce neonatal mortality?

16.

If your answer for question number 15 is no;
what is your main reasons?

17.

Establishing demands; donor mothers, facilities
such as electricity, deep freezer trained
technicians commitment of health professionals
and others. Do you believe that it is feasible to
establish such service in your health setting?

18.

If your answer for question number 17 is no;
describe your reason

19.

What do you think the opportunities we have if
the service will established?

20.

Please list out the challenges we will face to
establish the service

21.

Are you volunteer to be a member of human
milk banking?
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22. What is your contribution if you are volunteer?

Financial .....................

Advocacy...........evvunnnn 2
Breast milk donation ......3
Professionally............... 4
23. Establishing Pasteurized Donor Human Milk | Yes........c.c.cooeoennent. 1
Bank demands multidisciplinary, especially
health professionals; if the service will establish | o . 2

here in Ethiopia; are you volunteer to support?

Thank you for your cooperation
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