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Background Early feeding practices are important determinants of optimal 
feeding patterns later in life. We aimed to investigate if giving any fluids or 
foods other than breast milk during the first three days after birth (prelacteal 
feeds) affects exclusive breastfeeding and consumption of formula among chil-
dren under six months of age in low and middle-income countries (LMICs).

Methods We conducted a retrospective cohort study using data from 85 nation-
ally representative Demographic Health Surveys (DHS) and Multiple Indicator 
Cluster Surveys (MICS) in LMICs (2010-2019). We considered three exposures: 
any prelacteal feeding (PLF), milk-based only prelacteal feeding (MLK), and wa-
ter-based only prelacteal feeding (WTR), according to the DHS/MICS definition. 
The outcomes were exclusive breastfeeding, based on the World Health Organi-
zation definition, and consumption of formula among infants under six months 
of age. We used Poisson models adjusting for sociodemographic indicators, an-
tenatal care, birth assistance, and early initiation of breastfeeding to estimate 
the effects of the exposures on the outcomes. Findings were grouped by each 
country, as well as by regions of the world and national income classification.

Results We included data from 91 282 children. PLF, MLK, and WTR had a 
prevalence of 33.9% (95% confidence interval (CI) = 33.6-34.2), 22.2% (95% 
CI = 21.9-22.4), and 9.4% (95% CI = 9.2-9.6), respectively. Exclusive breastfeed-
ing and consumption of formula had a prevalence of 35.2% (95% CI = 34.9-
35.5) and 27.7% (95% CI = 27.4-28.0), respectively. In the crude analysis, chil-
dren who were given PLF were 40% less likely to be exclusively breastfed 
(prevalence ratio (PR) = 0.60; 95% CI = 0.56-0.64) and nearly twice more like-
ly to receive formula (PR = 1.89; 95% CI = 1.72-2.08); the direction of the as-
sociations was the same across income groups and regions of the world. In the 
adjusted analysis, the observed crude effects were only slightly reduced (exclu-
sive breastfeeding – PR = 0.62; 95% CI = 0.59-0.66, consumption of formula 
– PR = 1.72; 95% CI = 1.59-1.85). MLK showed a stronger impact on the out-
comes than PLF, especially for formula consumption (adjusted PR = 1.81; 95% 
CI = 1.67-1.97) and in low-income countries. WTR was only negatively asso-
ciated with exclusive breastfeeding (adjusted PR = 0.69; 95% CI = 0.63-0.75), 
but not with formula consumption (adjusted PR = 1.09; 95% CI = 0.99-1.20).

Conclusions Feeding babies prelacteal foods shortens exclusive breastfeeding 
duration and increases the likelihood of formula consumption in children un-
der six months of age in LMICs. Pro-breastfeeding interventions must be pri-
oritized during antenatal care and throughout the stay in the maternity facility 
to properly protect, support, and promote exclusive breastfeeding since birth.
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The World Health Organization (WHO) defines prelacteal feeding as any fluid given to a child before breast-
feeding starts [1]. However, a standard definition is lacking, while a few guidelines also consider prelacteal 
feeds as the introduction of foods before copious amounts of breast milk start to be produced [2]. Despite 
such differences, prelacteal feeding is the introduction of foods and/or liquids other than breast milk in the 
first few days after birth [3].

Prelacteal feeding is a frequent practice in both high-income and low- and middle-income countries (LMICs) 
[4-7]. In an analysis considering 72 LMICs, United Nations Children’s Fund (UNICEF) estimated that 25.0% 
of newborns received water-based and 18.0% milk-based prelacteal feeds between 2010 and 2014 [4]. Recent 
analyses using data from nationally representative surveys in LMICs estimated that 30.0 to 50.0% of children 
under two years of age received prelacteal feedings in the first three days of life [5,6]. Prelacteal feeding is det-
rimental to optimal breastfeeding practices. In a meta-analysis of 27 longitudinal studies from high and low 
resource settings, prelacteal feeding was significantly associated with lower exclusive breastfeeding (relative 
risk = 1.44, 95% confidence interval (CI) = 1.29-1.60) and any breastfeeding cessation rates (relative risk = 2.23, 
95% CI = 1.63-3.06) among infants younger than six months of age [7].

The infant formula is one type of prelacteal feeding normally used in hospital settings [5-7]. We are unaware 
of any previous study that used global pooled national-representative data to investigate if the likelihood of a 
child receiving infant formula feeds later in life increased when the child was exposed to prelacteal feeds. This 
investigation is important considering the aggressive and ubiquitous commercial milk formula (CMF) mar-
keting worldwide [8,9]. Furthermore, in the last two decades, CMF consumption has increased in LMICs, but 
especially in upper-middle income countries [10].

Optimal breastfeeding practices improve the health and well-being of children, women, and society as a whole 
[4,11,12]. The WHO recommends children to be put to the breast within the first hour after birth, to be ex-
clusively breastfed during the first six months of age, and to continue to be breastfed for at least two years 
while they receive adequate and healthy complementary feeding [12]. Despite the public health relevance of 
breastfeeding, less than 50.0% of newborns are put to the breast in the first hour after birth in LMICs [4,5] 
and only 48.6% of infants under six months of age were exclusively breastfed in 2019 [10]. Although prelac-
teal feeds have been associated with suboptimal breastfeeding practices, an analysis aimed to investigate this 
association based on a large number of LMICs, to our knowledge has not been previously undertaken. More-
over, the impact of prelacteal feedings exposure on the consumption of CMF has also not been investigated 
following this approach. For this reason, we aimed to investigate if giving prelacteal feeds (ie, fluids of foods 
offered during the first three days after birth) affects exclusive breastfeeding practices and consumption of 
CMF among children under six months of age in LMICs. We also sought to explore if the association be-
tween prelacteal feeding and infant and young child feeding indicators differs by type of prelacteal, ie, milk-
based or water-based.

METHODS
This is a retrospective cohort study based on nationally representative surveys carried out in LMICs that con-
tain information on both infant and young child feeding practices and prelacteal feedings – the Demograph-
ic Health Surveys (DHS) [13] and Multiple Indicator Cluster Surveys (MICS) [14]. Such surveys collect data 
on a vast set of reproductive health, maternal, newborn, and child health and nutrition indicators, employing 
multi-stage sampling procedures to collect data at household level. We also used information from the na-
tionally representative surveys carried out in Peru (Encuesta Demográfica y de Salud Familiar 2019) [15] and 
Bolivia (Encuesta Demográfica y de Salud 2016) [16] after harmonization of the data sets according to DHS/
MICS standards [17]. Trained field workers applied standardized questionnaires through face-to-face inter-
views with women of childbearing age (15-49 years) regarding child dietary practices in the previous day for 
the youngest child born in the two years preceding the survey [18]. Following WHO and DHS recommen-
dations, missing values and “don’t know” answers to the feeding indicators were considered as not consumed 
[19,20]. The percentage of missing information was 5.0% for prelacteal feedings, 3.7% for exclusive breast-
feeding, and 2.8% for formula consumption.

This analysis included the most recent survey for each country carried out in 2010 or later that contains infor-
mation on the variables of interest. Figure S1 in the Online Supplementary Document details the flow-chart 
illustrating the selection of surveys.
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Exposures and outcomes

The main exposure was any prelacteal feeding defined according to the DHS/MICS convention, measured with 
the following question: was the child ever breastfed and given any type of liquid, but not breast milk (formu-
la, other animal milk, water, tea, juice, soup etc.) in the first three days after birth [5,20-22]? Although we ac-
knowledge that this definition does not capture the previous one from the WHO [1], this is the most pragmat-
ic way to identify prelacteal feedings in such large national surveys [5]. In DHS/MICS surveys, any prelacteal 
feeding is a construct built based on information about two different types of prelacteals. Therefore, to distin-
guish the effects of different types of prelacteals on the outcomes, we also investigated the following second-
ary exposures: milk-based only prelacteal feedings (was the child ever breastfed and given only milk-based 
liquids (formula and animal milk, not considering breast milk) in the first three days of life) and water-based 
only prelacteal feedings (was the child ever breastfed and given water-based only liquids (water, tea, honey, 
juice, sugar water, etc.) in the first three days of life).

The outcomes of interest were exclusive breastfeeding and consumption of CMF among children under six 
months of age (0-5 months). We used the WHO definition for exclusive breastfeeding [23]: the child was fed 
exclusively with breast milk during the day before the survey, except for prescribed medicines and micronu-
trient supplements, and not including no other food or drink, not even water. CMF consumption was defined 
as the child receiving a formula milk feed the day before the interview [10].

Covariates

The following additional variables were adjusted for in the models: household wealth (quintiles), area of resi-
dence (urban or rural), mother’s level of education, mother’s age, number of antenatal care visits (less or more 
than four visits), skilled birth attendant (yes or no), institutional birth (home or institutional birth), caesare-
an section birth (yes or no), sex of the child (girl or boy), and early initiation of breastfeeding (yes or no). The 
wealth index was already available in the surveys’ data sets and was calculated based on the presence of house-
hold assets (car, television, radio, etc.) and home infrastructure (presence of toilet, electricity, building char-
acteristics, etc.) [24,25]. Separate principal component analyses were carried out for urban and rural house-
holds and then later combined into a single score using a scaling procedure that allows comparability between 
the areas of residence [26]. The final wealth index was split into quintiles, where the first quintile represents 
the poorest households and the fifth quintile the richest households. The definitions of area of residence and 
mother’s formal education are country-specific and provided in the raw data sets. We recoded the level of ed-
ucation of mothers into three categories: none (no formal education), primary (seven years or less), and sec-
ondary (eight years or more). We grouped the mother’s age at the time the survey as between 15-17 years, 18-
19 years, and 20 years or more. We defined the early initiation of breastfeeding as the child being put to breast 
within the first hour after birth [18].

Statistical analysis

We calculated the national prevalence of the feeding indicators for each survey included and by each exposure 
deemed in the analysis. Negative 95% CI values were truncated at zero. We developed a directed acyclic graph 
to guide the analysis of the relationship between the variables under study using the DAGitty v3.0 software 
[27] (Figure S2 in the Online Supplementary Document).

Poisson regression has been frequently used with binary outcomes in place of logistic regression since the ear-
ly 2000s to directly estimate prevalence ratios (PRs) which are more interpretable than odds ratios. This is es-
pecially true with common outcomes [28]. We thus used crude and adjusted Poisson regression models with 
robust variance to estimate PRs and 95% CIs for the associations between types of prelacteal feeds and anal-
ysed outcomes. For selection of covariates in the adjusted models, we performed a stepwise approach retaining 
covariates associated with the outcomes presenting a P-value of <0.10. All study covariates were significantly 
associated with the outcomes at this level.

We investigated collinearity through Pearson correlation and the post-estimation variance inflation factor and 
only found evidence of a lack of independence between skilled birth attendant and institutional birth. Hence, 
we opted to drop skilled birth attendant out of the models due to the direct relationship between institutional 
birth and prelacteal feeding [5]. For children not exclusively breastfed, we calculated the proportion of differ-
ent food types consumed in the day before the survey by exposure to milk-based and water-based only prelac-
teals. The following food groups were considered: any breastfeeding, plain water, other liquids (sugar water, 
juices, liquid soups/clear broth, and other liquids), other milks (formula or animal milks (cow, goat, etc.)), 
and complementary foods (baby food, flesh, eggs, vegetables, fruits, yogurt and dairy, tubers and grains, and 
other solid-semisolid foods).



Neves et al.
V

IE
W

PO
IN

TS
PA

PE
RS

2022  •  Vol. 12  •  04104 4 www.jogh.org •  doi: 10.7189/jogh.12.04104

We grouped the analysis by world regions using the UNICEF regional classification and the World Bank in-
come groups classification corresponding to the median year the surveys were carried out [29]. The effect of 
the exposures on the outcomes by world regions and income groups was assessed by pooling PR estimates for 
each country within each UNICEF region or income group using a meta-analysis approach with random ef-
fects, with weights reflecting survey sampling size. The I2 statistics is presented as a measure of heterogeneity. 
We used Stata 17.0 (StataCorp, College Station, TX, USA) to perform the analysis based on individual-level 
data and considered the complex design of the surveys using the svy command.

Ethics

Our analysis is based on anonymous information and publicly available data sets. The institutions conducting 
the original surveys were responsible for the ethical clearance.

RESULTS
Among the 99 surveys with data available in the database maintained by the International Center for Equity 
in Health, we deemed 94 as eligible. We had to exclude nine surveys due to imprecise estimates obtained after 
running the models, mostly because convergence was not achieved (too few children with concomitant expo-
sure and outcome data). For the main exposure analysis, we included 85 surveys (median year = 2015; Table 
S1 and Figures S1 and S3 in the Online Supplementary Document). However, for the secondary exposures, 
this number dropped due to the lack of convergence of the models; analyses of milk-based only prelacteals 
were based on 79 surveys and those of water-based only prelacteal feeds on 71 surveys (Figure S1 in the On-
line Supplementary Document).

We included a total of 91 282 children under six months of age in our sample. The children were mostly from 
rural areas (66.8%). They belonged to the two poorest quintile groups (48.7%) and approximately half were 
male (50.9%). Almost half of children were put to the breast within the first hour after birth (49.3%). 88.6% 
of mothers were ≥20 years old, 46.5% completed secondary educational level, 55.6% attended four or more 
antenatal care visits, 85.5% did not undergo a caesarean section birth, and 72.0% delivered the children in a 
health institution (data not shown in tables).

The pooled prevalence of the exposures and outcomes for all LMICs in this analysis were, as follows: any 
prelacteal feed – 33.9% (95% CI = 33.6-34.2); milk-based only prelacteal feeds – 22.2% (95% CI = 21.9-22.4); 
water-based only prelacteal feed – 9.4% (95% CI = 9.2-9.6); exclusive breastfeeding – 35.2% (95% CI = 34.9-
35.5); and CMF consumption – 27.7% (95% CI = 27.4-28.0). For the exposures, the countries with the high-
est and lowest prevalence for any prelacteal feeding were Chad (86.8%) and Zambia (5.0%); North Macedo-
nia (57.1%) and Eswatini (0.0%) for milk-based only prelacteal feeding, and Chad (71.3%) and Montenegro 
(0.0%) for water-based only prelacteal feeding. For the outcomes, the countries with the highest and lowest 
prevalence of exclusive breastfeeding were Zambia (72.5%) and Chad (0.3%); for CMF consumption, they 
were Gabon (63.5%) and Burkina Faso (0.8%) (Table S2 in the Online Supplementary Document). Table 
S3 in the Online Supplementary Document shows the percentage of children exclusively breastfed and the 
percentage who consumed CMF under six months by prelacteal feeding exposures.

In the crude analysis, any prelacteal feeding was inversely associated with exclusive breastfeeding in the pooled 
analysis (PR = 0.60; 95% CI = 0.56-0.64) and in all world regions and national income groups. The findings 
changed slightly when the model was adjusted for covariates in the pooled (PR = 0.62; 95% CI = 0.59-0.66) 
and sub-groups analysis (Figure 1; Table S4 in the Online Supplementary Document). For CMF consump-
tion, we observed a direct and significant crude association with any prelacteal feeding when pooling all coun-
tries (PR = 1.89; 95% CI = 1.72-2.08) and when conducting the analysis by world regions and countries’ in-
come groups. After adjusting for covariates, the results changed marginally in the all-countries joint estimate 
(PR = 1.72; 95% CI = 1.59-1.85) and in the analyses by income groups and world regions, except for Eastern 
and Southern Africa where the estimates were no longer significant after adjustment (Figure 2; Table S4 in the 
Online Supplementary Document).

For the secondary exposures, milk-based only prelacteal feedings were inversely and significantly associat-
ed with lower rates of exclusive breastfeeding in the pooled analysis (crude – PR = 0.69; 95% CI = 0.64-0.73; 
adjusted – PR = 0.73; 95% CI = 0.68-0.78) and in the analyses across all income groups and world regions, 
except for West and Central Africa. The association between milk-based only prelacteal feeding and CMF 
consumption was stronger than for any prelacteal feeding (crude – PR = 2.38; 95% CI = 2.12-2.68; adjusted 
– PR = 1.81; 95% CI = 1.67-1.97), and was not significant only in South Asia. Importantly, there was a signif-
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icant association across all income groups, but especially in low and lower-middle income countries (Table 
S4 in the Online Supplementary Document). We found an inverse association between water-based only 
prelacteal feeds and exclusive breastfeeding with countries altogether (crude – PR = 0.67; 95% CI = 0.60-
0.75; adjusted – PR = 0.69; 95% CI = 0.63-0.75) and across all income groups, but not for Eastern Europe 
and Central Asia, South Asia, and the Latin America and the Caribbean. For CMF consumption, we did not 
find an association with water-based only prelacteals in the pooled countries’ sample (crude – PR = 0.96; 95% 
CI = 0.86-1.08; adjusted – PR = 1.09; 95% CI = 0.99-1.20), nor the analysis by world region nor by income 
groups (Figures S4-S7 and Table S4 in the Online Supplementary Document). In Tables S5-S6 in the On-
line Supplementary Document we provide crude and adjusted estimates for the associations for each sur-
vey included in the analysis.

Table 1 shows the percentage of different food types consumed by non-exclusively breastfed children ac-
cording to the exposures milk-based and water-based only prelacteals by world regions. Children fed with 
milk-based only prelacteal early in life were more likely to be fed other milk, like formula or other animal 
milk, and less likely to have had plain water in all regions, except in South Asia. Additionally, in Eastern 
Europe and Central Asia, East Asia and Pacific, and Latin America and the Caribbean, the proportion of 
children still being breastfed during the first six months of life was lower for those exposed to milk-based 
only prelacteals. The patterns of associations for each country are shown in Table S7 in the Online Supple-
mentary Document.

Figure 1. Pooled and country-specific prevalence ratios of the effect of any prelacteal feeding on exclusive breastfeeding. Exclusive BF – ex-
clusive breastfeeding, any PLF – any prelacteal feeding.
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Table 1. Food types* consumed by non-exclusively breastfed children in the day before the survey by types of prelacteal, grouped by re-
gions of the world and income groups

Groups

Any breastfeeding 
(%)

Plain water  
(%)

Other liquids  
(%)

Other milks  
(%)

Complementary 
foods (%)

Milk-
based 

prelacte-
als only

Water- 
based 

prelacte-
als only

Milk-
based 

prelacte-
als only

Water- 
based 

prelacte-
als only

Milk-
based 

prelacte-
als only

Water- 
based 

prelacte-
als only

Milk-
based 

prelacte-
als only

Water- 
based 

prelacte-
als only

Milk-
based 

prelacte-
als only

Water- 
based 

prelacte-
als only

World regions

West and Central Africa 98.7 97.8 52.5 69.9 18.6 12.3 28.2 13.4 20.8 21.6

Eastern and Southern Africa 92.3 98.1 46.0 51.3 16.4 17.9 38.9 11.3 20.0 28.3

Middle East and North Africa 85.6 89.0 51.9 57.4 18.2 21.4 58.0 39.4 22.1 25.7

Eastern Europe and Central Asia 75.1 82.3 61.5 73.0 29.9 32.9 55.0 35.6 21.0 16.6

South Asia 97.4 98.3 38.2 31.1 7.3 7.3 34.0 31.9 19.7 17.4

East Asia & Pacific 85.2 95.4 34.6 57.1 7.7 11.7 47.8 22.1 18.0 26.6

Latin America and Caribbean 86.9 91.6 52.9 61.7 22.8 25.1 63.3 45.7 20.9 30.6

Income groups

Upper-middle income 82.0 85.7 58.9 72.1 24.2 27.4 61.9 47.5 20.0 28.6

Lower-middle income 89.2 95.6 43.3 51.5 16.9 15.9 45.5 22.5 19.1 22.1

Low income 97.9 98.6 50.8 64.1 15.8 14.2 27.8 12.6 23.1 23.3

*Food groups: other liquids (sugar water, juices, liquid soups/ clear broth, and other liquids), other milks (formula or animal milks (cow, goat, etc.)), and com-
plementary foods (baby food, flesh, eggs, vegetables, fruits, yogurt and dairy, tubers and grains, and other solid-semisolid foods).

Figure 2. Pooled and country-specific prevalence ratios of the effect of any prelacteal feeding on formula consumption. Formula – formula 
consumption, any PLF – any prelacteal feeding.
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DISCUSSION
In this multi-country retrospective study, we showed that the introduction of prelacteal feedings in the first 
three days of life affects later feeding practices among children under six months of age in LMICs. One-third 
of the sampled children were fed any prelacteal feedings and were 40% less likely to be exclusively breast-
fed; findings were consistent for types of prelacteal used. By contrast, CMF was directly associated with any 
and milk-based only prelacteals, but not with water-based only prelacteals. Our results varied by regions of 
the world and by income groups. The associations of CMF consumption with prelacteal feeding were stron-
ger in East Asia and the Pacific and Eastern Europe and Central Asia compared to other regions, and in poor 
resource settings.

The negative impact of prelacteal feeds on breastfeeding outcomes has been previously documented in co-
hort studies and randomized controlled trials worldwide [30-35] and recently summarized in a meta-anal-
ysis [7]. The latter showed an inverse likelihood of being exclusively breastfed or receiving any breast milk 
among infants under six months of age who received prelacteal feeds [7]. We add substantially to the cur-
rent evidence by confirming their external validity of these findings using nationally representative surveys 
from 85 LMICs.

Our findings have important implications for infant and young child feeding policymaking and advocacy glob-
ally. Exclusive breastfeeding rates have been increasing in the last decades, though not at the pace needed to 
meet the World Health Assembly target for 2030 of 70% of infants exclusively breastfed [10]. The negative 
relationship between prelacteal feeds and exclusively breastfeeding are crucial to investments in programmes 
and strategies that protect, support, and promote breastfeeding since birth.

When the onset of lactation is delayed, the risk of self-reported insufficient milk is increased, potentially lead-
ing to the increased feeding of CMF, reduced nursing frequency, and the decision to not breastfeed [36]. The 
Baby Friendly Hospital Initiative (BFHI) can help prevent the unnecessary introduction of prelacteal feeds 
by promoting immediate skin-to-skin contact and breastfeeding within the first hour after birth (step 4 of 
BFHI), which has a direct and positive effect on exclusive and any breastfeeding practices beyond the first 
months of life. Step 6 of BFHI recommends to “not provide breastfed newborns any food or fluids other than 
breast milk, unless medically indicated”, which is another key action necessary to reduce prelacteal feeding 
practices [4,37].

Nonetheless, many other additional factors shape women’s decision to breastfeed their offspring. Social influ-
ences and family support have been shown to strongly influence exclusive breastfeeding, as have peer-breast-
feeding counselling for mothers and families, breast milk expression during work hours, and breastfeeding 
in public [38-40]. Likewise, maternity protection is critical when addressing breastfeeding willingness. Many 
women do not have paid maternity leave benefits of adequate length or do not have any all, especially wom-
en working in the informal labour market, showing the need for advancing social protection policies and pro-
grammes that can profoundly affect breastfeeding outcomes [41,42].

Structural barriers can lead women to choose CMF as an alternative feeding source when their decisions are 
strongly influenced by the absence of guaranteed rights or cultural and belief impediments. Although CMF is 
recognized as an adequate feeding source when babies cannot be breastfed, it hampers the proper establish-
ment of breastfeeding by reducing nursing frequency, thus diminishing breast milk production [43]. In many 
countries, medically related conditions are cited to support the use of CMF when a child cannot be breastfed 
[7], even though such decisions could be biased by the influence of CMF companies in health facilities [44]. 
Grummer-Strawn et al. [45] found that 60% (68 out of 114) of paediatric associations globally were financial-
ly sponsored by companies that produce breast milk substitutes, especially in the Americas, Europe, and Asia. 
CMF companies strongly promote their products in hospital settings by offering free samples to new parents, 
discouraging them to feed their babies with breast milk. These practices undermine support and counselling 
on breastfeeding management, and unnecessary exposure to infant formula is a common practice during hos-
pital staying [40,46,47]. Furthermore, aggressive CMF marketing has exponentially grown in the last decades 
worldwide, especially across emerging economies [8,9], with evidence existing violations of the International 
Code of Marketing of Breastmilk Substitutes [40].

We argue that unnecessary early exposure to CMF, especially milk-based prelacteals, during the first days 
after birth may discourage women from breastfeeding, during a sensitive time frame that is critical for the 
establishment of lactation [7,36]. We found that CMF consumption among infants under six months was 
only associated with milk-based prelacteals, but not with water-based only prelacteals. It is thus important 
to identify the main reasons associated with giving different types of prelacteal feeds. Milk-based prelacte-
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als are often given when insufficient milk is self-reported or noted or due to medical conditions [2], while 
water-based prelacteals are commonly associated with biomedical (glucose water) and ritualistic reasons 
(small quantities or on a few occasions – normally prepared herbal-based mixtures) or the perception of 
baby’s thirst [2,48].

Regional differences must also be considered, as we found stronger associations of milk-based only prelacteals 
with CMF consumption in regions where CMF marketing has been steadily increasing recently, like East Asia 
and Pacific, Eastern Europe and Central Asia, and Latin America and Caribbean [8,9]. Additionally, our find-
ings showed that in regions where the association between milk-based only prelacteals and CMF consumption 
was stronger, children not exclusively breastfed were more likely to consume other milks in the previous day 
compared to children in regions where the association was weaker. Also, children who received water-based 
only prelacteal and were not exclusively breastfed were more likely to consume plain water, other liquids, and 
complementary foods.

Integrated and novel policies, strategies, and interventions aimed at increasing breastfeeding rates must con-
sider the constellation of modifiable factors that detrimentally influence lactation onset, such as caesarean sec-
tion births and health care professional’s lack of training and knowledge about the onset and establishment 
of lactation [1,21,41]. As stated before, interventions should consider the reasons for giving different types of 
prelacteals in each context and world region, including the cultural beliefs leading to water-based prelacteal 
feeds and the behavioral and commercial influences behind milk-based prelacteals. Finally, our findings call for 
stronger protection, promotion, and support for breastfeeding since pregnancy, with strong regulation of CMF 
marketing prenatally and perinatally to prevent milk-based prelacteal feeding. This is unlikely to happen un-
less health providers are better trained on lactation support and on how baby behaviours influence caregivers’ 
infant feeding choices [49]. Innovative research is needed to investigate encouraging interventions to address 
the unnecessary introduction of prelacteal feeds in the neonatal period [7].

Some limitations of our study are 1) its retrospective design which can introduce recall bias; however, we 
believe that this effect was minimal based on the consistency of our findings with a meta-analysis of pro-
spective studies [7]; 2) some countries had to be excluded due to lack of convergence of the models, which 
could have affected the pooled estimates; 3) information for other types of prelacteal feeds is not available 
in DHS/MICS, like rice- or flour-based prelacteals [5]; however, milk-based and water-based prelacteal are 
most commonly used; 4) although the definition of prelacteal feeding used in national representative sur-
veys differs from the WHO definition, it is the most pragmatic choice, as it best captures prelacteal feed-
ing in large surveys.

The strengths of our analyses include: 1) the national-level representativeness of the data; 2) the geographi-
cal representation of the included countries; 3) the inclusion of quite diverse LMICs with highly comparable 
standardized surveys; and 4) examining the effects of different types of prelacteal feeds across countries and 
regions with very contrasting contexts.

CONCLUSIONS
Our results contribute to the body of evidence highlighting the negative impact of prelacteal feeding practic-
es on shortening exclusive breastfeeding duration and add new insights about the direct relationship between 
milk-based prelacteals and CMF consumption in LMICs. Pro-breastfeeding policies and interventions should 
consider the distinct effect that different types of prelacteals have on the outcomes studied in this analysis con-
sidering the regional, cultural, behavioural, and health professional training issues that drive the use of prelac-
teals. Women and members of their social support networks should receive breastfeeding education and lacta-
tion management counselling prenatally, perinatally, and throughout the hospital stay, and after discharge. This 
will require having well-trained health professionals and community health workers in all aspects of breast-
feeding protection, promotion, and support.
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