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Abstract
Background  Mother’s milk provides optimal nutrition for infants. Donor human milk (DHM) is recommended 
for low birthweight infants when mother’s milk is unavailable. Little is known about human milk (HM) donation 
practices in New Zealand (NZ), where few HM banks are available. This study aimed to investigate parents’ and health 
professionals’ (HP) experiences with formal and informal HM donation in NZ.

Methods  Two electronic surveys were disseminated in 2022 to parents and HPs involved with HM donation in NZ. 
The surveys covered respondents’ views and experiences with HM donation. HPs were also asked about HM donation 
practices in their workplace. Chi-squared and Fisher-Freeman-Halton exact tests were used for quantitative analysis 
and qualitative data were thematically analysed using inductive approach.

Results  A total of 232 HP and 496 parents completed the surveys. Most parents either donated (52%) or sought 
DHM (26%) for their infant and most donations were informal, arranged between individuals (52%) or through 
hospital staff (22%). HP reported DHM was used in 86% of facilities, with only 20% of donations facilitated by HM 
banks. Almost half (48%) of HP stated they would like to use DHM in their workplace but access was limited. The most 
common screening processes undertaken by parents and HP before informal HM donation were lifestyle including 
smoking status, medication, drug and alcohol intake (44% and 36%, respectively) and serological screening such as 
CMV, HIV, Hepatitis C or B (30% and 39%, respectively). Pasteurisation of DHM obtained informally was not common. 
Most donors were satisfied with their HM donation experiences (informal and/or formal, 91%) and most respondents 
supported use of DHM in hospitals and community. Participants reported HM donation could be improved (e.g., 
better access) and identified potential benefits (e.g., species-specific nutrition) and risks (e.g., pathogens) for the 
infant. Potential benefits for the donor were also identified (e.g., altruism), but respondents acknowledged potential 
negative impacts (e.g., cost).

Conclusion  Informal HM donation in NZ is common. Most parents and HP support the use of DHM; however, 
improvements to current practices are needed to ensure safer and more equitable access to DHM.
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Background
Mother’s milk is recognised as the preferred source of 
nutrition for an infant [1]. This is largely due to maternal 
milk providing key components for optimal infant growth 
and development beyond nutrients. Such beneficial prop-
erties include growth factors, metabolic hormones, and 
a wide variety of immunological and biologically active 
components [2–5]. However, many factors can pre-
vent a baby from receiving their mother’s milk, includ-
ing delayed or insufficient milk production, prolonged 
periods of maternal and infant separation, inability to 
suckle and illness [6–8]. In circumstances where moth-
er’s milk is not available or insufficient, alternative feed-
ing methods are required. For very low birthweight and 
very preterm infants, the World Health Organization and 
UNICEF recommend donor human milk (DHM) as the 
best alternative [9].

Approximately 5–18% of infants worldwide are born 
preterm and rates continue to increase [10]. Due to 
immature coordination of the suck-swallow-breathe 
reflexes and limited availability of mothers’ milk in the 
first days after preterm birth, clinicians must decide the 
best nutritional approach while waiting for maternal milk 
supply to meet demand [11, 12].

The use of DHM in very low birthweight and very pre-
term infants instead of infant formula is associated with 
a multitude of health benefits, such as reduced risk of 
necrotising enterocolitis, improved feeding tolerance and 
increased rates of exclusive breastfeeding [13–16]. With 
growing recognition of the clinical benefits of DHM, 
interest in human milk (HM) banks and informal milk 
sharing have proliferated globally [17].

In New Zealand (NZ), however, provision of DHM is 
difficult due to limited availability of HM banks. Cur-
rently, there are only six active HM banks (all non-profit), 
none of which are in Auckland (the largest, most popu-
lated city of NZ with two tertiary neonatal intensive 
care units). As consequence, informal milk sharing (also 
known as peer-to-peer donation) is a popular alternative 
for parents seeking to donate or receive DHM to avoid 
unnecessary exposure to infant formula [18], which has 
been reported to be associated with long-term health 
effects such as overweight/obesity and adverse cardio-
metabolic outcomes [19–21]. Informal milk sharing is not 
facilitated by a HM bank; instead, it involves using social 
networks, including friends, family, social media, or par-
ents of preterm infants within the same neonatal unit to 
exchange expressed HM for the purpose of infant feeding 
[18, 22]. However, feeding infants raw unscreened HM 
can result in inadvertent transfer of pathogens through 
milk and expose the infant to severe illnesses, including 
Human Immunodeficiency Virus and Cytomegalovirus 
(CMV) [23], which may go unrecognised without spe-
cific testing or HM pasteurisation. Furthermore, informal 

milk sharing is open to a myriad of collection, storage 
and transportation techniques that can create condi-
tions for pathogenic bacteria to grow, which may further 
increase the risk of microbiological contamination [24].

Anecdotal information suggests informal milk sharing 
in NZ often occurs via individual arrangements between 
parents [25]; however, no formal research has been con-
ducted. Thus, the aim of this research was to investigate 
parents’ and health professionals’ (HP) perceptions and 
experiences with HM donation in NZ, both within hospi-
tals and in the community.

Methods
Design
Two electronic mixed-method surveys were created, one 
for parents and one for HP, containing open- (free text) 
and closed- (multiple choice) questions (Additional file 
1). The surveys included a range of questions regarding 
parents’ and HP demographic information, experiences 
and perceptions regarding both formal and informal HM 
donation practices. Questions were created in consulta-
tion with stakeholders, consumers and cultural advisors 
to capture experiences relevant to the NZ population. 
In addition, prior to going live both surveys were tested 
with a small group of parents and health professionals to 
ensure adequate readability and length of survey.

Sampling and recruitment
The surveys were circulated throughout New Zealand 
from 1st of April to 1st of July 2022, simultaneously via 
email to key stakeholders (health professional organisa-
tions involved in maternity or neonatal care, such as Peri-
natal Society of Australia and New Zealand, Paediatric 
Society of New Zealand, New Zealand College of Mid-
wives, New Zealand Breastfeeding Alliance, Australasian 
Neonatal Dietitians Network) and via advertisements on 
social media platforms (Facebook, Twitter and LinkedIn). 
A snowball dissemination strategy was used, in which 
participants were asked to share the survey among their 
networks. Social media advertising strategies were also 
utilised to target specific populations (HP, parents with 
young infants and NZ native Māori participants). As 
there was no estimation of how many HP and parents 
had been involved with milk donation in New Zealand, 
no formal sample size calculation was undertaken.

Eligibility criteria
HP were invited to participate in the survey if they, in the 
last five years, were involved in the facilitation of formal 
(via HM bank) or informal HM donation in NZ. Involve-
ment with HM donation was defined as being an HP 
(neonatologist, dietitian, lactation consultant, midwife, 
neonatal nurse, or other qualified HP) who facilitated the 
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donation and/or receipt of DHM, or who was directly 
involved in the neonatal care of an infant receiving DHM.

Parents of infants born after 1st January 2018 and who 
had been directly involved with formal (via HM bank) or 
informal HM donation were invited to participate in the 
survey. Direct involvement was defined as having either 
donated their own milk to a HM bank or to another 
parent, received DHM for their infant from a HM bank 
or from another parent, or both. Those who were not 
directly involved, but wished they could have had the 
opportunity to use DHM, were also invited to participate 
in the survey.

Surveys were developed in Qualtrics and ethical 
approval was granted by the Auckland Health Research 
Ethics Committee (AHREC application #AH23817). Sur-
vey responses were anonymous and all participants pro-
vided electronic consent to participate in the survey.

Statistical analysis
Quantitative data (count, frequencies) are presented as fre-
quencies of the total number of responses to each question 
(%). Respondents were not required to answer all survey 
questions, and some questions allowed for multiple answers. 
The final number of responses for each question is shown 
in each table. Given the use of a snowball technique to dis-
seminate the survey, it is not possible to report a response 
rate . Chi-squared test and Fisher-Freeman-Halton exact 
test were used to investigate associations between categori-
cal variables. IBM SPSS Statistics 28 was used for statistical 
analysis. A p-value below 0.05 was considered statistically 
significant.

Qualitative data (free text) were thematically analysed in 
NVivo software using an inductive approach, consisting of 
identification of common phrases and recurring words by 
NVivo, which were then validated by the research team and 
classified into relevant thematic groups, and categorised 
into relevant overarching themes related to the answers pro-
vided by both parents and HP separately.

Results
Study population
A total of 566 parents responded to the survey. Seventy 
responses were incomplete and therefore were excluded 
from the analysis for the following reasons: declined con-
sent (n = 1), no questions answered (n = 6) and incomplete 
responses (n = 63). Therefore, a total of 496 responses 
were included in the final analysis.

A total of 283 HP responded to the survey. Fifty-one 
responses were incomplete and therefore were excluded 
from the analysis for the following reasons: unsubmitted 
(n = 39), no questions answered (n = 3), declined consent 
(n = 1) and incomplete responses (n = 8). Therefore, 232 
HP responses were included in the final analysis.

Demographic details of parents, infants and HPs are 
shown in Table 1. Of the parents who responded to the 
survey (n = 496), the majority were aged between 30 and 
39 years (64%) and were of NZ/European descent (76%). 
Participants of Māori decent (Indigenous people of NZ) 
constituted 7.6% of respondents and most respondents 
were from the North Island of NZ (72%). Infants’ age at 
survey completion was evenly distributed and major-
ity were girls (55%). Most infants were born in hospital 
(82%) and required postnatal care of some form (59%), 
most often on the postnatal ward (30%).

Among the HP who responded to the survey (n = 232), 
almost all (98%) were female and of NZ/European 
descent (69%), aged 40 or above (65%) and with 15 or 
more years of experience working in neonatal health 
(51%). Most were midwives (44%) working within a gov-
ernmental organisation such as a district health board 
(58%) and practising across a range of primary (32%), 
secondary (21%) and tertiary (26%) levels of care.

Involvement with human milk donation
Details of parents’ experiences with HM donation are 
shown in Table 2. Over half (52%) had donated HM or had 
received DHM during their infant’s hospital stay (12%) or 
following discharge from the hospital (13%). Some parents 
wished they had been involved with HM donation, but it 
was not available to them (14%, of which 3 in 4 were located 
in the North Island of NZ). Most donations were informally 
organised between individuals (family/friends, 52%) or facil-
itated through hospital staff (22%).

86% of HP reported that DHM was available in their 
workplace and HM donations were most often (39%) 
organised via individual arrangements (family/friends/
internet/social media), with only 20% of DHM obtained 
via HM banks (Table  3). No significant association was 
found between the availability of DHM and the type of 
organisation that the HP worked (test statistic [t] = 5.2, 
p = 0.13; data not shown). Highest rates of formal HM 
donation were reported for district health boards with 
established HM banks (Canterbury: 92%; Midcentral: 
78%, and Capital & Coast: 67%). In contrast, HM dona-
tion across Waikato (77%), Hawke’s Bay (87%) and Hutt 
(75%) were most reliant on informal arrangements facili-
tated by hospital staff.

Donor human milk processing
Details on parental and HP management of DHM are 
shown in Table  4. Prior to DHM exchanges, parents 
most commonly undertook lifestyle (i.e., smoking status, 
medication, drug and alcohol intake, 44%) and serologi-
cal (i.e., CMV, HIV, Hepatitis C or B 30%) screening pro-
cesses (Table  4). Parents reported most DHM obtained 
via informal milk sharing was not pasteurised prior to 
the DHM exchange (60%). Among those who reported 
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Parents’ and infants’ demographic characteristics Number of participants, n (%)
Parent Age (n = 496)†

  <30 108 (21.8)
  30–39 317 (63.9)
  ≥40 70 (14.1)
  Undisclosed 1 (0.2)
Parent Ethnicity (n = 552)†*
  New Zealand European 418 (75.6)
  Māori 42 (7.6)
  Samoan 3 (0.5)
  Cook Islands Māori 1 (0.2)
  Chinese 12 (2.2)
  Indian 8 (1.3)
  Other (e.g., English, European, Asian) 68 (12.3)
Place of birth (n = 493)†

  Hospital 403 (81.7)
  Birthing centre/maternity unit 29 (5.9)
  Home birth 54 (11)
  Other 7 (1.4)
Level of postnatal care (n = 496)†

  Postnatal ward 150 (30.2)
  Special Care Baby Unit 32 (6.5)
  Neonatal Intensive Care Unit 113 (22.8)
  No postnatal care was required 182 (36.7)
  Other (e.g., birth centre) 19 (3.8)
Infant age (n = 496)†

    0–6 months 157 (31.7)
    7–12 months 71 (14.3)
    1–2 years 122 (24.6)
    ≥2 years 146 (29.4)
Infant sex (n = 496)†

  Boy 216 (43.5)
  Girl 273 (55.1)
  Twins of different sex 4 (0.8)
  Undisclosed 3 (0.6)
Location (n = 495) †

North Island of NZ 356 (71.9)
South Island of NZ 139 (28.1)
Health professionals’ demographic characteristics Number of participants, n (%)
Gender (n = 230)†

  Female 225 (97.8)
  Male 3 (1.3)
  Undisclosed 2 (0.9)
Age (n = 229)†

  18–39 81 (35.3)
  40–49 52 (22.7)
  ≥50 91 (39.7)
  Undisclosed 5 (2.3)
Ethnicity (n = 232)†*
  New Zealand European 178 (69.5)
  Māori 14 (5.5)
  Chinese 2 (0.8)
  Indian 3 (1.2)
  Other (e.g., English, European, South African) 52 (20.3)

Table 1  Study population
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DHM was pasteurised by a human milk bank prior to 
infant consumption (15%), infants born in the South 
Island of NZ more frequently received pasteurised milk 
than infants born in the North Island of NZ (37.2% vs. 
11%, t = 37.1, p < 0.01). Some parents reported home-pas-
teurisation was undertaken by the donor or recipient par-
ent (3%), and the majority described scalding the milk or 
using a water bath for various periods of time.

Among HP, the majority reported that serological 
(38%) and lifestyle (36%) screening were undertaken 
prior to the distribution of DHM (Table  4). HP work-
ing within a governmental organisation (district health 
boards or community paediatric service) more frequently 
undertook three screening processes (27%) than those 
who worked for non-governmental organisations/chari-
ties/trusts (14%) and private care/self-employed (6.5%, 
t = 15.5, p = 0.04).

Pasteurisation of DHM was reported by almost 30% of 
HP and was more frequent among those working in the 
South compared to North Island of NZ (73% vs. 27%, 
respectively, X2 = 11, p = < 0.01), but did not differ among 

organisations (t = 4.7, p = 0.19). Additionally, nutritional 
composition of DHM was often not analysed (69%).

Donor human milk utilisation
Most parents reported using DHM multiple times daily 
to feed their infant (76%), and the duration of DHM use 
varied for four weeks or longer (42.9%) or for under one 
week (28.9%). The duration of DHM use was significantly 
associated with the geographical region in which the 
infant was born (t = 8.6, p = 0.03, data not shown), with 
infants born in the North Island more frequently receiv-
ing DHM for four weeks or longer (52%) compared to 
infants born in the South Island (29.2%). Among donors, 
donations were often a one-off donation (43%, Table 2).

HP were asked which criteria were used in their work-
place for the provision of DHM and could select multiple 
answers. Most (53%) reported that four or fewer criteria 
were used to determine which infants received DHM 
and that DHM was commonly used for full-term (72%), 
early term (65%) and late preterm (58.2%) infants. There 
was a significant association between the level of care for 

Health professionals’ demographic characteristics Number of participants, n (%)
  Undisclosed 7 (2.7)
Health profession (n = 232)†*
  Neonatologist 6 (1.9)
  Dietitian 6 (1.9)
  Lactation Consultant 46 (14.6)
  Midwife 138 (43.7)
  Nurse 56 (17.7)
  Lead Maternity Carer 26 (8.2)
  Paediatrician 6 (1.9)
  Other 32 (10.1)
Organisation (n = 232)†

  Governmental Organisation (District Health Board)** 134 (57.8)
  Non-governmental Organisation 10 (4.3)
  Plunket 5 (2.2)
  Private Care 8 (3.4)
  Self-employed 62 (26.7)
  Other 13 (5.6)
Level of healthcare (n = 229)†*
  Primary 94 (32.3)
  Secondary 82 (28.2)
  Tertiary 76 (26.1)
  Other (e.g., community-based work) 39 (13.4)
Location (n = 115) †

North Island of NZ 96 (83.5)
South Island of NZ 19 (16.5)
Years of experience in neonatal health (n = 230)†

  ≤10 80 (34.8)
  11–15 33 (14.3)
  ≥15 117 (50.9)
†Response count. *Participants could select multiple answers

**District Health Board = organisations responsible for providing health and disability services within designated regions of New Zealand

Table 1  (continued) 
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which the HP worked and the criteria used to allocate 
DHM (Table 5), with very low birthweight infants more 
frequently receiving DHM when being cared for under 
tertiary or secondary levels of care (p = 0.02), and preterm 
infants when being cared for under secondary level of 
care (p < 0.001).

The frequency of DHM usage was variable, with almost 
40% of HP reporting using DHM within their workplace 
daily or weekly, 28% fortnightly or monthly, and 28% 
rarely (Table 3). Almost half (48%) of all HP stated that 

they often would like to use DHM to feed their patients; 
however, they are unable to due to limited availability. 
DHM utilisation was 2.3 times more frequently avail-
able at district health boards located in the South Island 
than those in the North Island (87% vs. 37%, respectively, 
p = < 0.01, data not shown).

Human milk donation expenses
Parents reported that costs associated with the HM dona-
tion arrangements (e.g., screening, pumping material, 
transport) were frequently covered by the donor (37.5%) 
or recipient parent (29%, Table 4). Of those who selected 
‘other’ (15%), the majority of costs were shared between 
the donor and recipient parents, or partially covered with 
support from charities, healthcare system or a HM bank 
(data not shown).

HP reported that the associated expenses of HM dona-
tion (e.g., screening, pasteurisation, nutritional com-
position assessment) were most frequently covered by 
the healthcare system (39%). HP working under a dis-
trict health board or community paediatric service fre-
quently reported that expenses were covered by the 
healthcare system (44%), while those working privately 

Table 2  Feeding experiences reported by parents
Infant feeding experiences Number 

of partic-
ipants, n 
(%)

Involvement with HM donation (n = 496)†

  HM donor 256 (51.6)
  Recipient of DHM during hospital admission 61 (12.3)
  Recipient of DHM after discharge from hospital 65 (13.1)
  Both donated and received DHM 39 (7.9)
  Wished to be involved but it was not available 69 (13.9)
  Directly breastfed another mother’s infant 6 (1.2)
HM donation arrangement (n = 550)†*
  Through the hospital 120 (21.8)
  Through a milk bank 88 (16)
  Between individuals 285 (51.8)
  Through charities/NGOs 54 (9.8)
  Other 3 (0.6)
Infant mode of feeding in the first six months of life (n = 496)†

  Exclusively fed mother’s milk 294 (59.3)
  Partially fed mother’s milk and infant formula 56 (11.3)
  Partially fed mother’s milk and DHM 86 (17.3)
  Partially fed DHM and infant formula 10 (2)
  Exclusively fed infant formula 3 (0.6)
  Exclusively fed DHM 1 (0.2)
  Other 46 (9.3)
Health professional support with breastfeeding (n = 494)†

  Yes 419 (84.8)
  No 75 (15.2)
HUMAN MILK DONORS
Frequency of Donations (n = 292)†

  Daily 36 (12.3)
  Weekly 69 (23.6)
  Monthly 62 (21.2)
  One-off donation 125 (42.8)
MOTHERS OF DHM RECIPIENT INFANTS
Frequency of DHM use (n = 164)†

  Multiple times per day 125 (76.2)
  Once daily 24 (14.7)
  Weekly 3 (1.8)
  Fortnightly -
  Less than fortnightly 12 (7.3)
†Response count. *Participants could select multiple answers

DHM: donor human milk; HM: human milk; NGO: non-governmental 
organisations

Table 3  Donor human milk availability reported by health 
professionals
Donor human milk availability Response count, n (%)
Availability of DHM (n = 232)†*
  Yes – Facilitated through the hospital staff 90 (27.4)
  Yes – Via a human milk bank 65 (19.8)
  Yes – Organised between individuals 127 (38.7)
  No 46 (14)
Maternal consent required for informal milk donation (n = 180)†

  Yes 168 (93.3)
  No 7 (3.9)
  Unsure 5 (2.8)
Frequency of DHM use (n = 182)†

  Often (e.g., daily/weekly) 69 (37.9)
  Sometimes (e.g., fortnightly/monthly) 52 (28.6)
  Rarely (e.g., quarterly/annually) 51 (28)
  Never -
  Unsure 10 (5.5)
Limited availability of DHM restricting use (n = 182)†

  Often (e.g., daily/weekly) 87 (47.8)
  Sometimes (e.g., fortnightly/monthly) 41 (22.5)
  Rarely (e.g., quarterly/annually) 32 (17.6)
  Never 4 (2.2)
  Unsure 18 (9.9)
Availability of guidelines/procedures relating to the use of informal 
DHM (n = 182)†

  Yes 129 (70.9)
  No 26 (14.3)
  Unsure 27 (14.8)
†Response count. *Participants could select multiple answers

DHM: donor human milk



Page 7 of 15Harris et al. International Breastfeeding Journal           (2024) 19:61 

or self-employed reported costs were covered by the 
donor and/or parent of the receiving infant (32%, data 
not shown).

Experience and opinions with use of donor human milk
Overall, almost all parents (98%) and HP (98%) sup-
ported the use of DHM in hospitals. Support for the use 
of DHM in the community was more common among 
parents (92%) than HP (87%), yet not statistically differ-
ent (Fig. 1).

Most parents received some support from a lacta-
tion expert (e.g., lactation consultant, midwife, or lead 
maternity carer) regarding initiating or maintaining 
breastfeeding (85%, Table  2), with overall high levels of 
satisfaction with their breastfeeding experience (Fig.  2). 
However, some (25%) reported being neutral, dissatis-
fied or extremely dissatisfied with their breastfeeding 

experience, often as a result of their infant or themselves 
having difficulties breastfeeding (60%).

Most donors were satisfied with their HM donation 
experience (90%, Fig. 2). Among those who were dissatis-
fied or neutral with their HM donation experience (10%), 
some reported that a lack of structure made donat-
ing milk cumbersome and time-consuming. Some HM 
donors also reported feeling they did not receive ade-
quate information or support to donate their milk effec-
tively (n = 6) or having poor experiences due to feeling 
pressured to continue donating (n = 2), having their milk 
rejected by HM banks (n = 4) and the feeling the burden 
of obtaining HM donations and paying for resources 
(n = 2).

Table 4  Management of donor human milk
Management of donor human milk Number of parents, n (%) Number of HP, n (%)
Number of screening processes undertaken †

1 screening 192 (47.4) 19 (12.7)
2 screenings 158 (39) 77 (51.3)
3 screenings 51 (12.6) 28 (18.7)
Screening processes undertaken prior to DHM exchange †*
  Lifestyle (i.e., smoking, medication, drug and alcohol intake) 294 (43.6) 122 (36)
  Serological (i.e., blood test, HIV, CMV, Hepatitis C or B, syphilis) 202 (29.9) 130 (38.6)
  Microbiological (i.e., bacterial growth) 52 (7.7) 32 (9.4)
  None 99 (14.7) 26 (7.7)
  Unsure 28 (4.1) 29 (8.6)
Was the Milk Pasteurised/Flash-heated? †

  Yes – through donor or recipient mother 14 (3.4) -
  Yes – through milk bank or hospital facility 63 (15.2) 49 (27.7)
  No 250 (60.4) 100 (56.5)
  Unsure 87 (21) 28 (15.8)
Were there any associated costs? †

  Yes 144 (35)
  No 268 (65)
Who paid the associated costs? †

  Healthcare system 11 (7.6) 68 (38.6)
  Donor 54 (37.5) 32 (18.1)
  Recipient mother 42 (29.2)
  Charity 9 (6.2) 11 (6.3)
  Other 21 (14.6) 47 (26.7)
  Unsure 7 (4.9) 18 (10.2)
†Response count. *Participants could select multiple answers

DHM = donor human milk

Table 5  Proportion of respondents reporting which categories of infants receive donor human milk under their level of care
Criteria Primary (n = 46) Secondary (n = 38) Tertiary (n = 40) Other (n = 13) Mix* (n = 37) P value**
Preterm infants 19 (41.3%)a 30 (78.9%)b 30 (32.5%) a 5 (38.5%) a 27 (73%) a, b < 0.001
Term infants 39 (84.8%) a 32 (84.2%) a 18 (45%) b 11 (84.6%) a 26 (70.3%) a, b < 0.001
Birthweight ≤ 1500 g 21 (45.7%) a, b 25 (65.8%) a 27 (67.5%) a 5 (38.5%) b 28 (75.7%) a, b 0.02
Respondents could select more than 1 criteria. Superscript letters indicate groups significantly different within each criterion

*Respondents working across multiple levels of care. **Fisher-Freeman-Halton Exact Test



Page 8 of 15Harris et al. International Breastfeeding Journal           (2024) 19:61 

Insights of human milk donation practices in New Zealand
The respondents were asked how they felt HM donation 
in NZ could be improved and what risks and benefits 
they perceived the practice might have for the donor and 
for the infant. Identified codes and themes are shown in 
Figs. 3 and 4.

Improvements to current informal human milk donation 
practices
A total of 428 parents (86%) and 173 HP (72%) provided 
insights into how current informal HM donation prac-
tices could be improved. Four main themes emerged 

Fig. 2  Level of satisfaction with breastfeeding experiences (parents, n = 494) and human milk donation (donors, n = 170). Figures are presented as per-
centage of responses

 

Fig. 1  Overall parental (n = 454) and health professional (n = 218) support for the use of donor human milk in hospital and in the community (informal 
milk sharing). Figures are presented as percentage
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from the responses provided: (a) access; (b) wider knowl-
edge; (c) reduce costs, and (d) guidelines, (Figs. 3 and 4).

a)	 Access

Both parents and HP felt that equitable access to DHM 
for all infants, irrespective of age and health status, would 
improve current HM donation practices, improve safety and 
increase parents’ participation in the practice. Parents felt 
that access to community- and hospital-based HM banks 
may also provide a “more structured arrangement”, enabling 
a “quick” and “efficient” exchange of HM. Furthermore, 
some parents shared their experiences of feeling “cut off” 
from accessing DHM due to limited HM bank supply, leav-
ing them with no choice but to feed with infant formula.

b)	 Wider knowledge

Many respondents highlighted the need for more 
“awareness”, “information”, “education”, “advertising” and 
“encouragement” for donating and receiving DHM. Some 
respondents stated they wished they had known of HM 

donation earlier to avoid feeding with infant formula. 
Antenatal classes or during the in-hospital postpartum 
period were suggested as places to provide awareness 
about HM donation. Additionally, respondents expressed 
their desire to see DHM normalised and made common-
place, taking priority over infant formula as a first-line 
option of supplementation of mothers’ milk.

c)	 Reduce costs

By using words such as “available” or “accessible”, HP iden-
tified that mitigation of costs would inevitably make DHM 
use more attainable. HP and parents agreed that reducing 
costs through funding for screening, pasteurisation, trans-
port or more local DHM drop-off/pick-up locations may 
increase the safety and accessibility for families seeking 
DHM.

d)	 Guidelines

Survey respondents voiced the need for a more systematic 
process to donate and/or receive DHM. Parents felt that the 

Fig. 3  Codes and themes reflecting parents’ perceptions on current human milk donation practices and the potential risks and benefits of informal 
human milk donation for both infants and donors
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current system of informal HM donation feels “haphazard” 
and “clandestine,” making a “long and drawn-out process” 
to exchange HM. Some HP reflected on the lack of stan-
dardised pathways for informal HM donation which sub-
sequently influenced their ability to safely facilitate the use 
of donor HM. Both parents and HP felt that establishing 
guidelines for HM donation would be beneficial for “safe” 
and “easy” exchange of DHM.

Potential benefits of donor human milk for the infant
A total of 497 parents (90.5%) and 193 HP (80%) provided 
their views about what are the perceived benefits of using 
DHM for the infant and three main themes emerged: (a) 
health benefits; (b) species-specific nutrition, and (c) pri-
oritise HM feeding, (Figs. 3 and 4).

a)	 Health benefits

Respondents commonly felt that informal milk shar-
ing was beneficial to infant’s health, including a positive 
effect on infants’ microbiome/gut, immune system, and 
with the potential to reduce the risk of short- (necro-
tising enterocolitis, infection) and long- (diabetes, 

neurodevelopment, asthma, obesity, eczema) term mor-
bidity compared to infant formula feeding.

b)	 Prioritise human milk feeding

Many parents highlighted that DHM provided an oppor-
tunity to feed the infant exclusively HM instead of infant 
formula, suggesting it was “better alternative than for-
mula” and contained a wide range of components that 
infant formula “will never be able to imitate”. By using 
words such as “choice”, “opportunity”, “option”, “alterna-
tive” and “preference”, parents demonstrated their per-
ceptions that DHM widens the potential feeding option 
for infants and can help some parents attain their goal 
of avoiding the “use of” or “exposure to” infant formula. 
Similarly, many HP felt that HM donation provided a 
gateway to HM feeding through “helping”, “supporting”, 
“encouraging” or “promoting” parents in their journey of 
breastfeeding establishment and continuation.

c)	 Species-specific nutrition

Fig. 4  Codes and themes reflecting health professionals’ perceptions on current human milk donation practices and the potential risks and benefits of 
informal human milk donation for both infants and donors
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Respondents felt that DHM was a physiologically suitable 
feeding choice for infants, providing infants with “natu-
ral”, “optimal” or “perfect” “species-specific” nutrition.

Potential risks of donor human milk for the infant
A total of 441 parents (89%) and 194 (81%) HP reflected 
on what could be the potential risks of current HM 
donation practices for the infant and three main themes 
emerged: (a) contamination; (b) infant illness; and (c) 
unknown composition, (Figs. 3 and 4).

a)	 Contamination

Many parents identified that informally obtained DHM 
could cause harm to an infant as a result of poor hygiene 
and improper handling, storage, thawing, reheating and 
transport. Similarly, HP felt that informal HM donations 
may be tainted by products (drugs, medications, alcohol), 
poor handling processes (collection, storage, transit), or 
general lack of hygiene, all of which have the potential 
to cause harm to the infant. Improper processes, lack of 
safety information/guidelines and poor health literacy 
could further compromise safety of DHM.

b)	 Infant illness

Both parents and HP commonly identified transmission 
of pathogenic microbes from the donor to the ingest-
ing infant as a risk of informal milk sharing. Some par-
ticipants used words such as “low”, “potential”, “possible” 
or “minimal” as precursors to “risk” to emphasise that 
although there is a risk of microbiological transmission, 
the risk is not considerable. Respondents felt that the risk 
of infant illness was significantly lower if the milk and 
donor were adequately screened and the donated milk 
was pasteurised. Traces of allergens or unknown dietary 
factors were also described as having the potential to 
cause a harmful reaction for the ingesting infant.

c)	 Unknown composition

Both parents and HP expressed concern regarding the 
composition of informally obtained DHM and felt that 
some donors may not fully disclose their medical, lifestyle 
or serological background. Phrases such as “undisclosed”, 
“unknown”, “not honest” were used in combination with 
lifestyle and medical factors such as pharmaceuticals, 
recreational drugs, alcohol, or smoking. Furthermore, 
some parents reported that the DHM may contain anti-
bodies inferior to those of the infants’ mother, diurnal 
changes, or have a nutritional profile incompatible with 
their infant’s age and nutritional needs.

Potential benefits of human milk donation for the donor
A total of 267 HM donors (90%) and 190 (79%) HP pro-
vided insights into what could be potential benefits of 
HM donation for the donor. Three main themes emerged: 
(a) altruism; (b) using excess milk; and (c) benefits to total 
wellbeing, (Figs. 3 and 4).

a)	 Altruism

Many donors discussed positive feelings associated 
with donating their milk to another parent and infant 
in need. Respondents used words such as “satisfying”, 
“valuable”, “soul-warming”, “pride”, “helpful”, “support-
ing”, “fulfilment” or “amazing” to emphasise the altruistic 
sentiments that came from donating milk. Some donors 
– especially those who had both donated and received 
DHM for their infant – also felt that HM donation was a 
way to give back to those who had previously supported 
them.

b)	 Use excess human milk

Respondents expressed that HM donation prevented 
excess milk from going to waste, and instead, could be 
valuable to other infants in need and mitigating feelings 
of guilt and reluctance when needing to discard their 
“liquid gold”.

c)	 Benefits to total wellbeing

Many physical, emotional, mental and social factors were 
reported to positively affect the donor’s wellbeing follow-
ing HM donation. Respondents highlighted that donors’ 
physical health may improve by decreasing the risk of 
breast cancer, stimulating weight loss, relieving discom-
forts from engorgement and reduce morbidity (diabetes, 
lactational amenorrhoea, cancer and cardiovascular dis-
ease). Donors and HP also acknowledged the mental and 
emotional benefits of donating milk, with donors high-
lighting an increased sense of purpose, self-achievement, 
empowerment, altruism and social connections, such as 
developing community, friendships and sisterhood. Some 
HP further discussed the benefit that HM donation can 
have for parents who have lost their infant and on their 
grieving process.

Potential risks of human milk donation for the donor
A total of 257 parents (86%) and 184 HP (77%) shared 
their views on what could be the potential risks of HM 
donation for the donor, with 32% of parents stating 
there were no or minimal risks for the donor. However, 
three main themes emerged following thematic analy-
sis: (a) negative impact on donor wellbeing; (b) vulner-
ability to harm; and (c) cost, (Figs. 3 and 4).
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a)	 Negative impact on donor wellbeing

Parents and HP felt that HM donation could present 
risks to a donor’s mental and physical health, such as 
risk of mastitis, blocked milk ducts, dehydration, exces-
sive weight loss, nutrient depletion, nipple trauma or 
hyperlactation resulting from increasing their milk sup-
ply to provide milk for another infant. Respondents also 
highlighted that such issues may subsequently affect the 
donor’s ability to breastfeed their own infant. One par-
ent shared her experience of being diagnosed with preg-
nancy and lactation-associated osteoporosis attributable 
to hyperlactation, culminating in fractures. Furthermore, 
parents and HP recognised the effort, labour, cost and 
time required to pump extra milk.

b)	 Vulnerability to harm

Respondents also discussed how donors may be vulner-
able to blame or feelings of responsibility if the recipient 
infant were to become sick after consuming their donated 
milk, especially via informal HM donation exchanges. 
Furthermore, parents and HP felt that donors may also 
be at risk of exploitation and pressure by the parent of the 
recipient infant, such as pressure to continue donating or 
to donate more milk than they are comfortable supply-
ing, or that it can be difficult to say no to family or friends 
in need.

c)	 Costs

Some parents also highlighted the potential financial 
implications that informal HM donation may have for the 
donor, often attributable to serological screening, travel 
and resources such as a pump and milk bags, or even the 
additional financial burden if the recipient parent does 
not reimburse the donor for such costs.

Discussion
Our findings demonstrate that informal milk sharing in 
NZ is common in hospitals and communities and both 
parents and HP are supportive of this practice. How-
ever, the results also indicate that current HM donation 
practices vary widely and are not equitable nationwide. 
Parents and HP feel there is a lack of awareness regard-
ing HM donation in NZ and that, with greater knowl-
edge, there would be improved involvement from both 
donors and parents of recipient infants, thereby increas-
ing accessibility to DHM. Milk donation was discussed 
as a way of improving an infant’s health and avoiding 
unnecessary exposure to infant formula, but our survey 
also highlighted some concerns regarding potential risks 
for infants and donors and safety of using unpasteur-
ised DHM for infant feeding. Establishing standardised 

guidelines for informal HM donation is required to 
mitigate potential risks and investing in HM banks will 
ensure equitable access to DHM for vulnerable infants.

The high rates of engagement with both formal and 
informal HM donation are in line with data from the first 
HM bank in NZ, located in Christchurch (South Island), 
which demonstrated that from 2014 to 2017 the number 
of HM donors and infants receiving DHM had increased 
by 240% and 130%, respectively [26]. Furthermore, a sur-
vey of nutrition practices among preterm infants in NZ 
and Australia Neonatal Intensive Care Units (NICU) 
indicated that unpasteurised DHM was provided in 
almost 40% of facilities, lower than reported in our study 
[11].

Our survey revealed a high prevalence of DHM use 
in NZ and particularly of informal milk donation (milk 
sharing), which was reported by 8 in 10 parents involved 
in this survey. Currently, there are only six active HM 
banks in NZ, which are spread between the North and 
South Islands and are a mixture of hospital-based (3) and 
community (3) HM banks. However, Auckland, which is 
the largest and most populated city, has no HM bank and 
is mostly reliant on informal (peer-to-peer) milk shar-
ing. Studies in the US also suggest a high prevalence of 
mothers engaging in informal milk sharing as donors 
(12–69%) or recipients (7–44%), mostly occurring in 
the community and facilitated through the internet [27, 
28]. Despite high rates of informal milk sharing in our 
survey and the literature [11, 29–32], there is an evident 
need for improved access to DHM and safe informal HM 
exchange, as without adequate screening and pasteuri-
sation of donated milk, vulnerable infants may be at an 
increased risk of illness.

Our survey also identified a high proportion of infor-
mal milk sharing in clinical settings, possibly due to the 
limited available HM banks. A study based in Australia 
found that up to 75% of mothers of infants born mod-
erate-late preterm (MLP) would have considered giving 
their infant pasteurised DHM from a HM bank during 
their infants’ hospitalisation, but it was unavailable to 
them [33]. Likewise, this study also found a proportion 
of mothers who wished that they had the option of pro-
viding DHM for their infants, but DHM was not avail-
able or unknown to them. Despite evident disparities in 
access, our findings highlight the high interest in DHM 
and increasing awareness of the potential benefits of HM 
feeding over infant formula.

An important finding from the HP survey is that 
DHM was commonly used for MLP and early term 
infants. Despite MLP infants accounting for the major-
ity of preterm infants admitted to neonatal units in NZ 
and globally, there is a large gap in the current literature 
investigating the best nutritional approach and whether 
the use of pasteurised DHM in this population provides 
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any health benefits as it does for very preterm and very 
low birthweight infants [13, 34]. Our findings mirror 
those reported by the Christchurch HM bank, whereby 
MLP infants represent a significant proportion of those 
who required supplementation of mothers’ milk [26]. 
While we did not ask about infants’ gestational age at 
birth, the majority of parents reported that their infant 
required some postnatal care (admission to NICU, Spe-
cial Baby Care Unit or postnatal ward). Studies of NICUs 
and postnatal wards across the United States [35], Poland 
[36], China [37], Vietnam [38] and Taiwan [39] have also 
reported that DHM is often allocated to infants born 
between 32 and 38 weeks’ gestation or with a birthweight 
above 1500 g. Such findings may be because this popula-
tion represents most infants requiring neonatal care [40–
42]. In contrast, some studies of NICUs in Japan [43] and 
Ireland [44] indicate that DHM is most often utilised for 
very premature infants (< 32 weeks’ gestation) or infants 
with a birthweight below 1500 g, where the evidence of 
clinical benefit is clear [13, 45].

This survey found that in places with access to HM 
banks (i.e., Christchurch in the South Island), DHM was 
most often available for short periods to support mothers 
until hospital discharge and as a short-term bridge until 
their breastmilk supply was established, as previously 
reported in the literature [27, 46, 47]. In contrast, infor-
mal milk donations were often used for over four weeks, 
suggesting that some parents were using DHM as an 
ongoing supplement or substitute for their milk to avoid 
infant formula [28, 48], possibly indicating a lack of sup-
port for establishment and continuation of breastfeeding 
and a desire to avoid infant formula; as described in our 
qualitative responses and the literature [49–51].

International HM bank guidelines and informal milk 
sharing recommendations [52–57] emphasise the impor-
tance of adequate screening of the donor (particularly 
serological, medical and lifestyle screening), pasteuri-
sation and microbiological testing of DHM prior to 
consumption among hospitalised infants [53, 55]. Pas-
teurisation is often undertaken by HM banks with spe-
cialised staff and equipment, which accounts for the bulk 
of costs in HM banking; however, informal HM donation 
places the choice of screening and pasteurisation with 
the donor and recipient mother [56], as observed in our 
study. Microbiological testing reported in our survey 
was low - likely because this type of screening is mostly 
performed by HM banks. Nevertheless, respondents rec-
ognised potential issues could be lessened with devel-
opment and dissemination of informal HM donation 
guidelines.

Unscreened and unpasteurised milk may carry harm-
ful pathogens, such as CMV, which can cause serious ill-
ness to an immature infant. Studies report that between 
84 and 100% of mothers are positive for CMV but remain 

asymptomatic [58]. As such, one study found that 21% 
of HM samples anonymously purchased from a popu-
lar US informal milk sharing website were positive for 
CMV DNA [24]. However, it remains unclear whether 
such risks are significant for healthy and more mature 
infants (such as MLP and term infants) as it is for more 
vulnerable preterm infants. Furthermore, informal milk 
sharing presents the risk of exposure to contaminants 
such as drugs, chemicals or microbes introduced during 
handling, storage or transport [24, 58, 59] which were 
identified in our surveys, but could be mitigated by stan-
dardised practices and clear guidelines.

Most survey respondents reported screening the donor 
only for lifestyle and serological parameters. Compared 
to studies based in the US, where lifestyle and serological 
screening is undertaken by 5–72% and 3–27% of mothers 
[22, 60], respectively, NZ parents engaging in informal 
HM donation reported higher rates of serological screen-
ing of the donor. This may be because some NZ trusts/
charities, such as Mother’s Milk NZ [61], provide par-
tial funding for serological screening and informal milk 
sharing facilitated by a HP may be more likely to have 
serological screening of the donor requested prior to 
the exchange, which might be covered by the healthcare 
system.

This study provides some of the first insights into 
mothers and HP experiences and perceptions regard-
ing both formal and informal HM donation practices in 
NZ, improving our understanding of the strengths and 
weaknesses of current HM donation practices in places 
where HM banks are not widely available. The informa-
tion gathered in this study can inform future guidelines 
regarding informal HM donation, both within national 
and international context.

Surveys were distributed and circulated via online plat-
forms, providing nationwide reach. However, partici-
pation was restricted to only those with access to social 
media, possibly over-representing the experiences and 
opinions of those with higher socioeconomic status and 
urban settings, as limited access to internet is associated 
with lower economic status and/or residing in remote 
areas in NZ [62]. Our finding could be susceptible to 
selection bias, as the respondents were not fully repre-
sentative of the NZ birthing population, with higher par-
ticipation of NZ/European in both the parents and HP 
surveys. Māori, the Indigenous people of NZ, currently 
represent 26% of the NZ birthing population [63]; how-
ever, only 6% and 8% of HP and parents, respectively, 
identified as Māori. With a lack of ethnic diversity, the 
survey findings may disproportionately reflect the view-
points and practices of certain ethnic groups more likely 
to engage in HM donation, limiting the generalisability 
of the survey findings to the wider NZ population. Fur-
thermore, parents of LGBTQIA + communities unable to 
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breastfeed could potentially benefit from using DHM as 
they may be less likely to breastfeed their infants if hor-
monal induction of lactation is not feasible; however, HM 
donation practices of same-sex or foster parents was out 
of the scope of the current research and further investiga-
tion may be warranted. For these reasons, findings must 
be interpreted with caution as the external validity could 
be limited.

Conclusion
Informal milk sharing in NZ is common and highly sup-
ported by parents and HP. However, limited structure, 
guidance and lack of standardised operations prevent 
equitable access to DHM. Establishing national and stan-
dardised guidelines for milk sharing is required to mini-
mise the potential risks associated with informal HM 
donation. More support for HM banks in New Zealand 
is urgently needed to ensure all hospitalised vulnerable 
infants have access to DHM.

Abbreviations
DHM	� Donor human milk
HM	� Human milk
HP	� Health professionals
MLP	� Moderate-late preterm
NICU	� Neonatal Intensive Care Unit
NZ	� New Zealand

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s13006-024-00667-4.

Supplementary Material 1: Electronic surveys for parents and health 
professionals containing open- (free text) and closed- (multiple choice) 
questions

Acknowledgements
The authors would like to acknowledge the valuable contribution made by 
survey respondents, and consumers, stakeholders and adivisors involved in 
the development of the survey.

Author contributions
S.H. made substantial contributions to conception and design, acquisition of 
data, data analysis, interpretation of data and manuscript draft. F.H.B. made 
significant contributions to data interpretation and critically revising the 
manuscript. M.M. made substantial contributions to conception and design, 
acquisition of data, data analysis, interpretation of data and critically revising 
the manuscript. All authors read and approved the final version of this review.

Funding
This research received no specific grant from any funding agency in the 
public, commercial, or not-for-profit sectors.

Data availability
The datasets generated and/or analysed during the current study can be 
made available through reasonable request submitted to the corresponding 
author upon review of the proposed purpose and if consistent with the 
ethical approval obtained.

Declarations

Ethics approval and consent to participate
Ethical approval was granted by the Auckland Health Research Ethics 
Committee (AHREC application #AH23817) on 21 March 2022.

Consent for publication
Not applicable.

Competing interests
M.M. is a volunteer member of the Aotearoa Human Milk Bank Working 
Group, but her membership has not influenced the results and/or discussion 
reported in this paper. The other authors declare that they have no competing 
interests.

Received: 2 May 2024 / Accepted: 20 August 2024

References
1.	 Meek JY, Noble L. Policy Statement: breastfeeding and the use of human 

milk. Pediatrics. 2022;150:e1–5.
2.	 Gregory KE, Walker WA. Immunologic factors in human milk and disease 

prevention in the preterm infant. Curr Pediatr Rep. 2013;1:222–8.
3.	 Ballard O, Morrow AL. Human milk composition: nutrients and bioactive fac-

tors. Pediatr Clin North Am. 2013;60:49–74.
4.	 Lönnerdal B, Erdmann P, Thakkar SK, Sauser J, Destaillats F. Longitudinal 

evolution of true protein, amino acids and bioactive proteins in breast milk: a 
developmental perspective. J Nutr Biochem. 2017;41:1–11.

5.	 Savino F, Liguori SA, Fissore MF, Oggero R. Breast milk hormones and their 
protective effect on obesity. Int J Pediatr Endocrinol. 2009;2009:1–8.

6.	 Hornsby PP, Gurka KK, Conaway MR, Kellams AL. Reasons for early cessa-
tion of breastfeeding among women with low income. Breastfeed Med. 
2019;14:375–81.

7.	 Gianni ML, Bettinelli ME, Manfra P, Sorrentino G, Bezze E, Plevani L et al. 
Breastfeeding difficulties and risk for early breastfeeding cessation. Nutrients. 
2019;11.

8.	 Feenstra MM, Jørgine Kirkeby M, Thygesen M, Danbjørg DB, Kronborg H. Early 
breastfeeding problems: a mixed method study of mothers’ experiences. Sex 
Reprod Healthc. 2018;16:167–74.

9.	 World Health Organization. Guidelines on optimal feeding of low birth-
weight infants in low-and middle-income countries. Geneva: World Health 
Organization. 2011;16–45. https://www.ncbi.nlm.nih.gov/books/NBK298983/. 
Accessed 16 Aug 2024.

10.	 World Health Organization. Preterm birth. Fact Sheets. 2023. https://www.
who.int/news-room/fact-sheets/detail/preterm-birth#:~:text=An%20esti-
mated%2013.4%20million%20babies%20were%20born%20too%20early%20
in,and%20visual%20and%20hearing%20problems. Accessed 16 Aug 2024.

11.	 McLeod G, Farrent S, Gilroy M, Page D, Oliver CJ, Richmond F et al. Variation in 
neonatal nutrition practice and implications: a survey of Australia and New 
Zealand neonatal units. Front Nutr. 2021;8.

12.	 Alexander T, Asadi S, Meyer M, Harding JE, Jiang Y, Alsweiler JM, et al. Nutri-
tional support for moderate-to-late-preterm infants: a randomized trial. N 
Engl J Med. 2024;390:1493–504.

13.	 Quigley M, Embleton ND, McGuire W. Formula versus donor breast milk for 
feeding preterm or low birth weight infants. Cochrane Database Syst Rev. 
2019;2019.

14.	 Boyd CA, Quigley MA, Brocklehurst P. Donor breast milk versus infant formula 
for preterm infants: systematic review and meta-analysis. Arch Dis Child Fetal 
Neonatal Ed. May; 2007;92(3):F169–75.

15.	 Kantorowska A, Wei JC, Cohen RS, Lawrence RA, Gould JB, Lee HC. Impact of 
donor milk availability on breast milk use and necrotizing enterocolitis rates. 
Pediatrics. 2016;137.

16.	 Merjaneh N, Williams P, Inman S, Schumacher M, Ciurte A, Smotherman C, 
et al. The impact on the exclusive breastfeeding rate at 6 months of life of 
introducing supplementary donor milk into the level 1 newborn nursery. J 
Perinatol. 2020;40:1109–14.

17.	 Tyebally Fang M, Grummer-Strawn L, Maryuningsih Y, Biller-Andorno N. 
Human milk banks: a need for further evidence and guidance. Lancet Glob 
Health. 2021;9:e104–5.

https://doi.org/10.1186/s13006-024-00667-4
https://doi.org/10.1186/s13006-024-00667-4
https://www.ncbi.nlm.nih.gov/books/NBK298983/
https://www.who.int/news-room/fact-sheets/detail/preterm-birth#:~:text=An%20estimated%2013.4%20million%20babies%20were%20born%20too%20early%20in,and%20visual%20and%20hearing%20problems
https://www.who.int/news-room/fact-sheets/detail/preterm-birth#:~:text=An%20estimated%2013.4%20million%20babies%20were%20born%20too%20early%20in,and%20visual%20and%20hearing%20problems
https://www.who.int/news-room/fact-sheets/detail/preterm-birth#:~:text=An%20estimated%2013.4%20million%20babies%20were%20born%20too%20early%20in,and%20visual%20and%20hearing%20problems
https://www.who.int/news-room/fact-sheets/detail/preterm-birth#:~:text=An%20estimated%2013.4%20million%20babies%20were%20born%20too%20early%20in,and%20visual%20and%20hearing%20problems


Page 15 of 15Harris et al. International Breastfeeding Journal           (2024) 19:61 

18.	 McCloskey RJ, Karandikar S. Peer-to-peer human milk sharing: recipient 
mothers’ motivations, stress, and postpartum mental health. Breastfeed Med. 
2019;14:88–97.

19.	 Miliku K, Voortman T, Bakker H, Hofman A, Franco OH, Jaddoe VWV. Infant 
breastfeeding and kidney function in school-aged children. Am J Kidney Dis. 
2015;66:421–8.

20.	 Miliku K, Moraes TJ, Becker AB, Mandhane PJ, Sears MR, Turvey SE et al. Breast-
feeding in the first days of life is associated with lower blood pressure at 3 
years of age. J Am Heart Assoc. 2021;10.

21.	 Totzauer M, Luque V, Escribano J, Closa-Monasterolo R, Verduci E, ReDionigi A, 
et al. Effect of lower versus higher protein content in infant formula through 
the first year on body composition from 1 to 6 years: follow-up of a random-
ized clinical trial. Obesity. 2018;26:1203–10.

22.	 Palmquist AEL, Doehler K. Human milk sharing practices in the U.S. Matern 
Child Nutr. 2016;12:278–90.

23.	 Updegrove K, Festival J, Hackney R, Jones F, Kelly S, Sakamoto P et al. 
HMBANA Standards for donor human milk banking: an overview. 2020. 
https://www.hmbana.org/file_download/inline/95a0362a-c9f4-4f15-b9ab-
cf8cf7b7b866. Accessed 14 Aug 2024.

24.	 Keim SA, Hogan JS, Mcnamara KA, Gudimetla V, Dillon CE, Kwiek JJ et al. 
Microbial contamination of human milk purchased via the internet. Pediat-
rics. 2013;132.

25.	 New Zealand College of Midwives. Consensus statement: donor human 
milk and milk sharing. 2019. https://www.midwife.org.nz/wp-content/
uploads/2019/06/Donor-Human-Milk-and-Milk-Sharing.pdf. Accessed 14 Aug 
2024.

26.	 Meeks M, Franks A, Mcgregor H, Lamb R, Webb G. Supporting mothers, pro-
tecting babies for long-term health: establishing a pasteurised human milk 
bank. N Z Med J. 2019;132:83–92.

27.	 O’Sullivan EJ, Geraghty SR, Rasmussen KM. Awareness and prevalence of 
human milk sharing and selling in the United States. Matern Child Nutr. 
2018;14:e12567. September 2017.

28.	 Peregoy JA, Pinheiro GM, Geraghty SR, Dickin KL, Rasmussen KM. Human 
milk-sharing practices and infant-feeding behaviours: a comparison of 
donors and recipients. Matern Child Nutr. 2022;18.

29.	 Martino K, Spatz D. Informal milk sharing: what nurses need to know. MCN 
Am J Matern Child Nurs. 2014;39:369–74.

30.	 Israel-Ballard K, Cohen J, Mansen K, Parker M, Engmann C, Kelley M, et al. Call 
to action for equitable access to human milk for vulnerable infants. Lancet 
Glob Health. 2019;7:e1484–6.

31.	 McCloskey RJ, Karandikar S. A liberation health approach to examining 
challenges and facilitators of peer-to-peer human milk sharing. J Hum Lact. 
2018;34:438–47.

32.	 Kuznetsova A, Sood N, Heffern D, Milanaik R. Where to get donor breast 
milk? Self-reported parental motivations and concerns regarding the 
choice of informal milk sharing versus milk banks. Pediatrics. 2020;146 
1MeetingAbstract:143–4.

33.	 Klein LD, Keir AK, Cruz M, Rumbold AR. I wish I’d had the option’: views about 
donor human milk among parents with babies born moderate-late preterm. 
J Paediatr Child Health. 2021;57:1334–5.

34.	 McClintock T, Fiddes C, Harris S, Embleton N, Lin L, Bloomfield FH et al. Donor 
human milk versus infant formula for low-risk infants: a systematic review. 
Pediatr Res. 2024.

35.	 Sen S, Benjamin C, Riley J, Heleba A, Drouin K, Gregory K, et al. Donor milk uti-
lization for healthy infants: experience at a single academic center. Breastfeed 
Med. 2018;13:28–33.

36.	 Barbarska O, Zielińska M, Pawlus B, Wesołowska A. Characteristics of the 
regional human milk bank in Poland - donors, recipients and nutritional value 
of human milk. Roczniki Państwowego Zakładu Higieny / Annals Natl Inst 
Hygiene. 2017;68:395–400.

37.	 Xiaoshan H, Xue C, Jun Z, Feng L, Xiaohui C, Zhangbin Y et al. Eight-year 
operation status and data analysis of the first human milk bank in East China. 
Int Breastfeed J. 2022;17.

38.	 Tran HT, Nguyen TT, Barnett D, Weaver G, Nguyen OTX, Ngo Q, Van et al. 
Trends and dynamics in the first four years of operation of the first human 
milk bank in Vietnam. Nutrients. 2021;13.

39.	 Chang FY, Cheng SW, Wu TZ, Fang LJ. Characteristics of the first human milk 
bank in Taiwan. Pediatr Neonatol. 2013;54:28–33.

40.	 Ministry of Health. Review of neonatal care in New Zealand. 2019. https://
www.health.govt.nz/publication/review-neonatal-care-new-zealand. 
Accessed 14 Aug 2024.

41.	 Bliss UK. Bliss for babies born premature or sick. statistics about neonatal care. 
2016. https://www.bliss.org.uk/research-campaigns/neonatal-care-statistics/
statistics-about-neonatal-care. Accessed 14 Aug 2024.

42.	 Braun D, Braun E, Chiu V, Burgos AE, Gupta M, Volodarskiy M, et al. Trends 
in neonatal intensive care unit utilization in a large integrated health care 
system. JAMA Netw Open. 2020;3:e205239–205239.

43.	 Oda A, Mizuno K. Questionnaire survey on donor human milk programs 
targeting NICUs in Japan. Pediatr Int. 2022;64:e15344.

44.	 Power BD, O’Dea MI, O’Grady MJ. Donor human milk use in neonatal units: 
practice and opinions in the Republic of Ireland. Ir J Med Sci. 2019;188:601–5.

45.	 McGuire W, Anthony MY. Donor human milk versus formula for preventing 
necrotising enterocolitis in preterm infants: systematic review. Arch Dis Child 
Fetal Neonatal Ed. 2003;88.

46.	 Rabinowitz MR, Kair LR, Sipsma HL, Phillipi CA, Larson IA. Human donor milk 
or formula: a qualitative study of maternal perspectives on supplementation. 
Breastfeed Med. 2018;13:195–203.

47.	 Kair LR, Flaherman VJ. Donor milk or formula: a qualitative study of postpar-
tum mothers of healthy newborns. J Hum Lact. 2017;33:710–6.

48.	 Brown A, Shenker N. Receiving screened donor human milk for their infant 
supports parental wellbeing: a mixed-methods study. BMC Pregnancy Child-
birth. 2022;22:455.

49.	 Kair LR, Flaherman VJ, Newby KA, Colaizy TT. The experience of breastfeeding 
the late preterm infant: a qualitative study. Breastfeed Med. 2015;10:102–6.

50.	 Akre JE, Gribble KD, Minchin M. Milk sharing: from private practice to public 
pursuit. Int Breastfeed J. 2011;6:8.

51.	 Thorley V. Mothers’ experiences of sharig breastfeeding or breastmilk co-
feeding in Australia 1978–2008. Breastfeed Rev. 2009;17:9–18.

52.	 Kontopodi E, Arslanoglu S, Bernatowicz-Lojko U, Bertino E, Bettinelli ME, Buf-
fin R et al. Donor milk banking: improving the future. A survey on the opera-
tion of the European donor human milk banks. PLoS ONE. 2021;16 8 August.

53.	 Landers S, Hartmann BT. Donor human milk banking and the emergence of 
milk sharing. Pediatr Clin North Am. 2013;60:247–60.

54.	 National Institute for Health and Clinical Excellence (NICE). Donor breast milk 
banks: the operation of donor milk bank services. London. 2010. https://
www.ncbi.nlm.nih.gov/books/NBK66142/. Accessed 14 Aug 2024.

55.	 Weaver G, Bertino E, Gebauer C, Grovslien A, Mileusnic-Milenovic R, Arslano-
glu S et al. Recommendations for the establishment and operation of human 
milk banks in Europe: a consensus statement from the European Milk Bank 
Association (EMBA). Front Pediatr. 2019;7.

56.	 Sriraman NK, Evans AE, Lawrence R, Noble L. Academy of Breastfeeding 
Medicine’s 2017 position Statement on informal breast milk sharing for the 
term healthy infant. Breastfeed Med. 2018;13:2–4.

57.	 Ministry of Health. Donated breast milk. 2024. https://info.health.nz/
pregnancy-children/breastfeeding/donated-breast-milk#:~:text=In%20
situations%20where%20the%20birthing,infectious%20diseases%20and%20
lifestyle%20risks. Accessed 14 Aug 2024.

58.	 Lanzieri TM, Dollard SC, Bialek SR, Grosse SD. Systematic review of the birth 
prevalence of congenital cytomegalovirus infection in developing countries. 
Int J Infect Dis. 2014;22:44–8.

59.	 Keim SA, Kulkarni MM, McNamara K, Geraghty SR, Billock RM, Ronau R, et al. 
Cow’s milk contamination of human milk purchased via the internet. Pediat-
rics. 2015;135:e1157–62.

60.	 Keim SA, McNamara KA, Jayadeva CM, Braun AC, Dillon CE, Geraghty SR. 
Breast milk sharing via the internet: the practice and health and safety con-
siderations. Matern Child Health J. 2014;18:1471–9.

61.	 Mother’s Milk NZ. Jun. https://www.mothersmilknz.com/. Accessed 3 2023.
62.	 New Zealand Government. Digital inclusion and wellbeing in New Zealand. 

2022. https://www.digital.govt.nz/dmsdocument/161~digital-inclusion-and-
wellbeing-in-new-zealand/html#executive-summary. Accessed 14 Aug 2024.

63.	 Stats New Zealand, Births. and deaths. 2024. https://www.stats.govt.nz/
information-releases/births-and-deaths-year-ended-december-2023-includ-
ing-abridged-period-life-table/. Accessed 14 Aug 2024.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 

https://www.hmbana.org/file_download/inline/95a0362a-c9f4-4f15-b9ab-cf8cf7b7b866
https://www.hmbana.org/file_download/inline/95a0362a-c9f4-4f15-b9ab-cf8cf7b7b866
https://www.midwife.org.nz/wp-content/uploads/2019/06/Donor-Human-Milk-and-Milk-Sharing.pdf
https://www.midwife.org.nz/wp-content/uploads/2019/06/Donor-Human-Milk-and-Milk-Sharing.pdf
https://www.health.govt.nz/publication/review-neonatal-care-new-zealand
https://www.health.govt.nz/publication/review-neonatal-care-new-zealand
https://www.bliss.org.uk/research-campaigns/neonatal-care-statistics/statistics-about-neonatal-care
https://www.bliss.org.uk/research-campaigns/neonatal-care-statistics/statistics-about-neonatal-care
https://www.ncbi.nlm.nih.gov/books/NBK66142/
https://www.ncbi.nlm.nih.gov/books/NBK66142/
https://info.health.nz/pregnancy-children/breastfeeding/donated-breast-milk#:~:text=In%20situations%20where%20the%20birthing,infectious%20diseases%20and%20lifestyle%20risks
https://info.health.nz/pregnancy-children/breastfeeding/donated-breast-milk#:~:text=In%20situations%20where%20the%20birthing,infectious%20diseases%20and%20lifestyle%20risks
https://info.health.nz/pregnancy-children/breastfeeding/donated-breast-milk#:~:text=In%20situations%20where%20the%20birthing,infectious%20diseases%20and%20lifestyle%20risks
https://info.health.nz/pregnancy-children/breastfeeding/donated-breast-milk#:~:text=In%20situations%20where%20the%20birthing,infectious%20diseases%20and%20lifestyle%20risks
https://www.mothersmilknz.com/
https://www.digital.govt.nz/dmsdocument/161~digital-inclusion-and-wellbeing-in-new-zealand/html#executive-summary
https://www.digital.govt.nz/dmsdocument/161~digital-inclusion-and-wellbeing-in-new-zealand/html#executive-summary
https://www.stats.govt.nz/information-releases/births-and-deaths-year-ended-december-2023-including-abridged-period-life-table/
https://www.stats.govt.nz/information-releases/births-and-deaths-year-ended-december-2023-including-abridged-period-life-table/
https://www.stats.govt.nz/information-releases/births-and-deaths-year-ended-december-2023-including-abridged-period-life-table/

	﻿Formal and informal human milk donation in New Zealand: a mixed-method national survey
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Design
	﻿Sampling and recruitment
	﻿Eligibility criteria
	﻿Statistical analysis

	﻿Results
	﻿Study population
	﻿Involvement with human milk donation
	﻿Donor human milk processing
	﻿Donor human milk utilisation
	﻿Human milk donation expenses
	﻿Experience and opinions with use of donor human milk
	﻿Insights of human milk donation practices in New Zealand
	﻿Improvements to current informal human milk donation practices
	﻿Potential benefits of donor human milk for the infant
	﻿Potential risks of donor human milk for the infant
	﻿Potential benefits of human milk donation for the donor
	﻿Potential risks of human milk donation for the donor

	﻿Discussion
	﻿Conclusion
	﻿References


