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1 | INTRODUCTION

Exclusive breastfeeding during the first 6 months of infancy,

Xiao-Yan Yu |

Tie-Ying Zeng

Abstract

Perceived insufficient milk supply (PIMS) is one of the major reasons for discontinued
breastfeeding. We aimed to estimate the rates and evaluate related factors of PIMS.
We searched four databases for relevant articles published from January 2000 to
March 2021. We then performed a meta-analysis of the pooled data to estimate the
rates and related factors of PIMS using Stata 15.0. Descriptive analyses of textual
data were performed to summarise the related factors of PIMS if data could not be
synthesised quantitatively. The quality of included studies was assessed using
Newcastle-Ottawa scale (NOS), AHRQ checklist or Consolidated Criteria for
Reporting Qualitative Research (COREQ). Overall, 27 studies were included in this
review. At different periods after delivery, approximately 50% of mothers reported
PIMS as the reason for stopping breastfeeding, while for breastfeeding mothers, the
incidence of PIMS ranged from 10% to 25%. Breastfeeding initiation (OR 4.22, 95%
Cl 1.57-11.34) and breastfeeding knowledge (OR 7.10, 95%CI 2.00-25.26) were two
factors influencing PIMS. Besides, PIMS had a strong negative relationship with
breastfeeding self-efficacy (r = —0.57); moderate negative association with infant
suck ability (r = —0.46) and planned breastfeeding duration (r = —0.45); and a moder-
ate positive correlation with formula supplementation (r = 0.42). Descriptive analyses
revealed that infant crying was reported to be a sign of PIMS, and inadequate intake
of energy/liquids was a reported cause of it. This review identified a high proportion
of women reporting PIMS, particularly among those who stopped breastfeeding.

Deliberate interventions were needed to improve breastfeeding for mothers at risk.
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(Victora et al., 2016). Breastfeeding prevents malnutrition, obesity
and diabetes, promotes healthy brain development and minimises
chances of life-threatening illnesses (Victora et al, 2016). WHO

provides infants with sufficient nutrients for healthy growth and
development. Reports show that optimal breastfeeding between
0 to 23 months of age could save up to 820,000 child lives

targets to increase the rate of exclusive breastfeeding during the
first 6 months to at least 50% by 2025, up from the current 40%
(WHO, 2020).
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Currently, perceived insufficient milk supply (PIMS) is one of the
main reasons given for formula supplementation and breastfeeding
discontinuation (Gatti, 2008; Peacock-Chambers et al., 2017; Rodrigo
et al., 2018). PIMS is the mother's belief that the quality or quantity of
her breast milk is insufficient to meet the infant's hunger or nutritional
needs (Hill & Aldag, 1993; McCarter-Spaulding & Kearney, 2001).
Approximately 30% to 80% of mothers have cited PIMS as the prime
reason for formula supplementation or early abandonment of
breastfeeding (Gatti, 2008). Given its significance, studies have
explored factors influencing PIMS. Women have reported persistent
infant crying as a major symptom of PIMS (Sacco et al., 2006). Ineffec-
tive sucking also contributes to doubts over whether milk is enough
for the infants (Galipeau et al., 2017). On the contrary, breastfeeding
self-efficacy and having sufficient access to information are the two
main factors that prevent reports of PIMS (Galipeau et al., 2017;
Nurhayati & Fikawati, 2019; Safon et al., 2017).

An earlier integrative review of PIMS concluded that PIMS was
one of the most common reasons for the continuing low rates of
breastfeeding duration and exclusivity throughout much of the world
(Gatti, 2008). Our paper adds to the evidence base by providing a
pooled analysis of data published in the last 20 years relating to the

prevalence of and factors influencing PIMS.

2 | METHODS

2.1 | Search strategy

We searched though the Web of Science, the CINAHL, Embase and
PubMed databases for relevant articles on PIMS published between
January 2000 and March 2021. The key search terms used were
‘perceived OR perception OR self-reported” AND ‘insufficient OR
low OR inadequate OR enough’ AND ‘milk’. Medical Subject
Headings (MeSH) terms of PIMS and insufficient milk supply (IMS)
were also searched. Reference lists of the retrieved articles were also

searched manually.

2.2 | Selection criteria

To be included in this review, studies had to meet the following
criteria: (1) exploring the rate and/or related factors of PIMS; (2) PIMS
referred to the mother's belief that the quality or quantity of her
breast milk was insufficient to meet the infant's hunger or nutritional
needs. Studies on (1) mothers with underlying conditions such as
endocrine disorders, neurological disorders, psychological disorders,
hypoplasia of mammary gland, breast surgery or Sheehan's syndrome,
etc, that influenced milk production; (2) mothers with multiple
deliveries; (3) infants with birth defects or severe diseases such
as congenital anomaly, cleft palate, cleft lip, or neurological
disorders, etc., that affected breastfeeding and (4) infants with
prior-hospitalisation in Neonatal Intensive Care Unit (NICU) were all

excluded. Search, extraction and selection of relevant studies were
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Key messages

e Perceived insufficient milk supply (PIMS) is one of the
major reasons for discontinued breastfeeding.

o Among breastfeeding mothers, the greatest percentage
reporting PIMS occurs in the earlier months. Among
those who have abandoned breastfeeding, the report of
PIMS as a reason for not breastfeeding remains high
throughout the initial 6 month period.

e The main factors contributing to PIMS are delayed
breastfeeding initiation, limited knowledge on exclusive
breastfeeding, and formula supplementation, whereas
main barriers of PIMS are breastfeeding self-efficacy,
efficient sucking by infants and long breastfeeding dura-
tion plan.

e To limit PIMS, women should be supported to initiate
early breastfeeding, provided with education on exclusive
breastfeeding, and advised to avoid formula supplemen-

tation during the first 6 months of breastfeeding.

performed independently by two authors. Disagreements were
arbitrated by a third researcher.

2.3 | Data extraction and quality assessment

For quantitative studies, we recorded the rates, adjusted odds ratios
and correlation coefficients of analysed variables, whereas for qualita-
tive studies, we captured the main themes or factors related to PIMS.
For all studies, information on study characteristics (author, country,
year of publication, sample size, study design, sample characteristic,
findings and quality of research) were recorded. Missing data
was requested from the corresponding author. If no response
was received within 15 days of request, the respective article was
excluded from the review. The Newcastle-Ottawa scale (NOS)
was used for quality assessment of cohort studies, whereas the AHRQ
checklist was used for cross-sectional studies. Consolidated Criteria
for Reporting Qualitative Research (COREQ) was used for qualitative
studies. To facilitate comparison, we converted AHRQ scores to NOS
scores (Nila et al., 2020). The final quality assessment of the quantita-
tive study will be displayed as the NOS score. Quality assessment was
also performed independently by two authors, with disagreements

resolved through discussion.

24 | Data analysis

All literature was systematically reviewed to provide a comprehensive

summary of the evidence on the rates of and factors influencing
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PIMS. There were two types of report of PIMS. One was when the
mother directly reported PIMS (yes/no) and its association with
predictors was reported in the form of Odds Ratios. The other used
questionnaires with a continuous score to assess PIMS and measured
coefficient correlations. If predictors of PIMS were the same across
studies, we then combined them for meta-analysis. Meta-analyses
were performed using Stata 15.0. Standard error was calculated for
each original study using the binomial distribution. As for the studies
reporting correlation coefficients, Fisher's r-to-z transformation was
used to obtain variance-stabilised correlation coefficients which were
calculated in meta-analysis (Schmidt & Hunter, 2015). Then pooled
correlation coefficients were transformed back to the raw scale (r).
The strength of association was either weak (r £ 0.29), moderate
(r =0.30 to 0.49) or strong (r > 0.49) (Cohen, 1988). For the studies
that only reported mean and standard deviation, we converted them
into correlation coefficients and then included them in the meta-
analysis for calculation (Lipsey & Wilson, 2000). The heterogeneity
among studies was evaluated using Chi-square tests based on
Q test and [? statistics (Riicker et al., 2008). Pooled data for

~WI ]_]EYJ:";f13

heterogenetic studies were analysed using the random effect model.
Publication bias was assessed using the Egger's and Begg's tests
(Borenstein et al., 2010). Non quantitative findings were presented
descriptively as previously described (Thomas & Harden, 2008). The
reporting of this meta-analysis was in line with the PRISMA guidelines
(Moher et al., 2015).

3 | RESULTS

3.1 | Search outcomes

Our search in the four databases generated 3533 reports on PIMS,
with 4 additional articles obtained from manual search of references
and websites (Figure 1). After removing 2199 duplicates and reading
through titles and abstracts of the remaining 1338 studies, we
retained 267 full-text articles for detailed eligibility assessment. In the
end, 27 articles, 4 qualitative and 23 quantitative studies met
the inclusion criteria.

FIGURE 1
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3.2 | Study characteristics

The 27 studies incorporated 6331 mothers for PIMS rates and 2739
mothers for factors influencing PIMS. Of the studies, five were per-
formed in USA, five in China, three in Indonesia, two each in Australia,
Tanzania and Mexico, and one each in Nicaragua, Turkey, Canada,
Brazil, Japan, Singapore, Italy and Pakistan. Seven studies used ques-
tionnaires to measure PIMS. Detailed characteristics of the included
studies were shown in Tables 1 and 2.

The quality of the 23 quantitative studies ranged from poor to
good, with the majority of the studies meeting 5 to 11 out of 11 items
in the AHRQ checklist (mean = 8.85 + 1.49). Few studies met four to
eight out of nine items of the NOS (mean = 6.33 + 1.70). Lack of
processing, categorisation or description to non-respondents were
the most common sources of limited quality. Four qualitative studies
of moderate quality meet 23 to 25 out of the 32 items in COREQ.
Most studies did not provide detailed information on the researchers
and did not provide interview feedback to participants for comments
or corrections.

3.3 | Rates of perceived insufficient milk supply
The pooled PIMS rates reported in 16 studies are shown in Figure 2.
PIMS rates were divided into three groups (EBF/PBF: exclusive or
partial breastfeeding; NEBF: non-exclusive breastfeeding; NBF: non-
breastfeeding) based on four time periods (a. less than 1 week;
b. 1 week to 1 month; c. 1 to 4 months; d. 4 to 6 months). EBF/PBF
group includes mothers who exclusively or partially breastfeed.
NEBF group includes mothers who partially or not breastfeed. NBF
group includes mothers who not breastfeed. PIMS rate was 25% at
less than 1 week postpartum and then dropped to 15% at 4 to
6 months in EBF/PBF group; it reached 62% at 1 week to 2 month
in NEBF group; it was around 50% from 1 week to 6 months in NBF
group.

Egger's and Begg's tests revealed significant publication bias for
studies reporting PIMS rates (Begg's tests: Pr > |z| = 0.001; Egger's
tests: P > |t| = 0.000). Sensitivity analysis did not reveal the main
sources of heterogeneity among studies reporting on PIMS rates.
Meta-regression analysis was not utilised in dealing with heterogene-

ity because of the small number of relevant studies.

3.4 | Factors influencing perceived insufficient
milk supply

The factors related to PIMS reported in 16 studies are shown in
Table 2. Nineteen facilitators categorised into nine domains and
16 barriers categorised into eight domains are presented in Table 3.
According to breastfeeding status, PIMS rates were divided into two
groups (EBF&EBF/PBF, and NEBF&NBF). Comparing the factors
between these two groups, effective infant sucking can make mothers
in EBF&EBF/PBF group more confident that they have sufficient
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breast milk supply, while mothers who have already abandoned EBF
or PBF (NEBF&NBF group) often use PIMS to justify not
breastfeeding exclusively or at all. From the common ground between
two groups, mothers regard infant crying as a sign of PIMS; inade-
quate intake of energy/liquids as a cause of it; and breastfeeding
self-efficacy as a barrier of it.

We found delayed initiation of breastfeeding and lack of exclusive
breastfeeding knowledge increased the likelihood of PIMS by 4.22
and 7.10 folds among mothers not exclusively breastfeeding
(Figure 3). As for the correlation results among mothers in EBF&EBF/
PBF group (Figure 4), PIMS had a strong negative association with
breastfeeding self-efficacy (r = —0.57 95%Cl —0.72, —0.38), moder-
ate negative association with planned duration of breastfeeding
(r=—0.45 95%Cl —0.65, —0.19) and infant suck ability (r = —0.46
95%Cl —0.64, —0.22), and a weak negative association with parity
(r=—-0.24 95%Cl —0.38, —0.09). Contrarily, there was a moderate
positive correlation between formula supplementation and PIMS
(r=10.42 95%Cl 0.32, 0.51). Because of the small number of included
studies, publication bias and meta-regression analyses were not
performed. Sensitivity analysis did not reveal the main sources of

heterogeneity in included studies.

4 | DISCUSSION

PIMS was reported by significant proportions of women while
breastfeeding and even higher proportions after the abandonment of
breastfeeding before 6 months. Even though the small number
of studies available limited the conclusions we were able to draw from
this review, we found that women feeding their infants formula in
addition to breastmilk were more likely to report PIMS. These results
were similar to our other result that formula supplementation had a
positive association with PIMS. One review also confirmed that PIMS
lead to decreased exclusivity or early weaning (Gatti, 2008). The first
week after delivery was a critical time, during which 25% of
breastfeeding mothers reported PIMS. If mothers continued
breastfeeding, PIMS rates would decrease (McCann et al., 2007).
Within 48 h after delivery, only a small amount of breast milk is pro-
duced, mainly colostrum (McGuire, 2018), which leads mothers to
believe that they cannot produce enough milk (Safon et al., 2017).
Around 3-4 days postpartum, milk supply becomes more abundant
(Kent et al, 2012; Neville & Morton, 2001). If the stimulation to
breasts persists, breast milk will peak in response to infant sucking
within a month of delivery; but if mothers add formula supplementa-
tion due to PIMS and gradually cease breastfeeding, prolactin will
return to pre-pregnant levels and milk production will stop
(Dahl, 2015; McGuire, 2018).

The factors affecting PIMS are multifaceted, with different but
potentially related to psychological, social or biological characteristics.
One main factor is breastfeeding self-efficacy. Mothers with high
breastfeeding self-efficacy will believe that they can produce enough
breast milk to satisfy their babies; however, mothers who doubt their

breastfeeding ability do not think that they can breastfeed their babies
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TABLE 1 General characteristics of the 16 studies on the rates of perceived insufficient milk supply (PIMS)

No  Author (year) country  Study design (quality score)  Participants characteristics (n) PIMS rates (n/N)

1 Mohebati et al. (2021)  Longitudinal study (11) (Dfirst-time mothers with singleton, 23.3% (65/278)%; 14.9% (45/303)°;

Mexico

healthy and full-term infants who
planned to breastfeed their child were
assessed at 1, 2 and 4 weeks (n = 475)

23.6% (64/271)°

2 Wang et al. (2020) Cross-sectional study (10) (Mmothers were assessed at 3 to 5 days 41.1% (185/450)?
China after birth (n = 450)
3 De Roza et al. (2019) Longitudinal study (10) (Mmothers were assessed with infants 37.3% (149/399)°
Singapore aged 2 days to 2 months and followed
up to 6 months (n = 400)
4 Colombo et al. (2018) Longitudinal study (9) (Mmothers were assessed at 48 h after 2.7% (20/746)%; 4.7% (34/719)°;
Italy delivery and follow up at 15, 40, and 6% (43/711)%; 7.1% (48/676)5;
90 days (n = 746) 6.7% (43/640)°
5 Galipeau et al. (2017) Longitudinal study (9) (Mmothers were assessed if they were 18.0%(16/89); 7.5%(4/53)°
Canada primiparas and had term birth (n = 98)
6 Sun et al. (2017) Cohort study (4) (@mothers were assessed at 2 to 3 days 38.5% (10/25)%: 56.7% (53/94)%;
China after birth and followed up at 1 month, 52.4% (32/61)¢
4 months, and 6 months (n = 180)
7 Lal et al. (2017) Cross-sectional study (5) (®mothers were assessed if their infants 60.2% (106/176)°
Pakistan under 6 months of age (n = 176)
8 Murase et al. (2016) Cohort study (7) (Mmothers were assessed at 7 days after ~ 18.4% (36/196)?
USA delivery (n = 196)
9 Magarey et al. (2016) Longitudinal study (10) (@mothers were assessed before 52.0 (51/98)®; 55.0 (33/60)%;
Australia 1 month, 1 to <2 months, 2 to 55.7 (34/61)C; 50.0 (32/64)¢
<4 months and 4 to <6 months
(n = 1470)
10 Prabasiwi et al. (2015)  Cross-sectional study (10) (®mothers were assessed with infants 51% (45/88)°
Indonesia aged less than 6 months (n = 88)
11 Wagner et al. (2013) Cohort study (8) (®mothers who indicated prenatally 28.3% (100/353)%; 41.6% (146/351)%;
USA intent to provide breast milk as the 26.9% (92/342)%; 19.3% (65/336);
sole source of milk >2 months were 19.5% (64/328)";
assessed at 0, 3, 7, 14, 30 days
postpartum (n = 353)
12 Monteiro et al. (2011)  Cross-sectional study (8) (Mmothers were assessed with infants at ~ 29.0% (67/231)°
Brazil 0-4 months of age (n = 231)
13 Otsuka et al. (2008) Cross-sectional study (10) (®mothers were assessed at 4 weeks 73.1% (79/108)°
Japan postpartum (n = 108)
14 McCann et al. (2007) Longitudinal study (7) (Mmothers were assessed at each month 17.2% (34/198)°; 15.3% (25/163)5;
USA in 12 months after birth (n = 874) 10.5% (15/143)¢
15 Lewallen et al. (2006) Cross-sectional study (6) (@mothers were assessed at 8 weeks 34.7% (42/121)°
USA after delivery (n = 121)
16  Cooke et al. (2003) Longitudinal study (10) (Mmothers were assessed at 2 weeks, 14.1% (40/284)°; 17.2% (46/268)5;

Australia

6 weeks and 3 months after delivery
(n = 365)

11.7% (30/255)°

Note: (): The rates of PIMS were assessed among EBF/PBF mothers; (2): The rates of PIMS were assessed among NBF mothers; (3): The rates of PIMS
were assessed among NEBF mothers. EBF: exclusive breastfeeding; PBF: partial breastfeeding; NEBF: non-exclusive breastfeeding; NBF: non-
breastfeeding. Evaluation time of perceived insufficient milk supply:

ILess than 1 week.

One week to 1 month.

“1 month to 4 months.

4Four to 6 months.

without a supplement (De Roza et al, 2019; Gokceoglu &

Kucukoglu, 2017). Mothers' concerns about breast milk supply occur

supply through the use of 24-h test-weights, mothers are still anxious
once it is no longer objectively measured (Hill et al., 2007).
before breastfeeding and exist in entire breastfeeding period (Peacock- Some influencing factors can affect each other and act on PIMS.

Chambers et al., 2017). Even if health providers confirm sufficient milk Early breastfeeding initiation has positive association with exclusive
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TABLE 2 General characteristics of the 16 studies on the factors related to perceived insufficient milk supply (PIMS)

No  Author Year Country

1 Mohebati et al., 2021
Mexico

2 Sandhi et al., 2020
Indonesia

3 Nurhayati &
Fikawati, 2019
Indonesia

4 Cooper et al., 2019
Tanzania

5 Mgongo et al., 2018
Tanzania

6 Safon et al., 2017
Nicaragua

7 Gokceoglu &
Kucukoglu, 2017
Turkey

8 Galipeau et al., 2017
Canada

9 Prabasiwi et al., 2015
Indonesia

10 Lou et al., 2014
China

Study design (quality score)

PIMS assessment

Longitudinal study (11)

Self-designed

Cross-sectional study (9)

?H&H lactation scale

Cross-sectional study (8)

Self-designed

Qualitative (25)

Qualitative (23)

Qualitative (23)

Descriptive study (8)
2PIM questionnaire

Longitudinal study (9)
2PIM questionnaire

Cross-sectional study (10)

Self-designed

Cross-sectional study (8)

Self-designed

Participants (n)

(Dfirst-time mothers with singleton,
healthy and full-term infants who
planned to breastfeed their child were
assessed at 1, 2 and 4 weeks (n = 475)

(Mmothers were included with infants
under 6 months of age (n = 237)

(@mothers were included with infants
aged 0-6 months who failed in giving
EBF with a maximum time of 2 weeks
at the time of the study (n = 71)

(@mothers were included with infants up
to 1 year of age (n = 24)

(®mothers were included with infants
aged 0-12 months who were still BF
(h=178)

(@mothers were included with infants
aged 2 years or younger (N = 21)

(®mothers were included who produce
at least 30 cc breast milk and
exclusively breastfeed their infants
(n = 200)

(DPrimiparas were included with term
birth (n = 98)

(@mothers were included with infants
aged less than 6 months and ceasing
EBF (n = 88)

(@mothers were included with term
infants aged between 1 and 6 months
(n =341)

Factors related to PIMS

Crying expectations (OR 2.07 95%
Cl 1.37, 3.12); lactation problem
(OR 1.85 95%Cl 1.22, 2.79);
delayed onset of lactation (2.49
95%Cl 1.05, 5.91)

Skin-to-skin contact (3 = 3.2,
SE = 1.31, p = 0.02); BF self-
efficacy (8 = 10.78, SE = 1.81,
p = < 0.0001); EBF (OR 3.58 95%
Cl 2.05, 6.25)

EBF counselling during antenatal
care (AOR 19.746 95%Cl 1.926,
202.456); BF initiation (AOR
7.803 95%Cl 1.266, 48.107)

Infants' crying; maternal traditional
beliefs about food intake and
breast milk production during BF;
the breast ‘feeling empty’; the
inability ‘to squeeze out much
milk from the breast’; ‘light milk’

Infants' crying; poor energy intake

Maternal anxiety about infants' and
own nutrition status; BF negative
advice and role modelling;
perceived infant feeding norms
about the provision of breast milk
substitutes

Delivery method (p = 0.032);
number of children (p = 0.000);
education (p = 0.043); income
(p = 0.000); age (p = 0.006);
previous BF experience
(p = 0.000); BF training
(p = 0.000); planned pregnancy
(b = 0.024); BF plan (p = 0.000);
Infant's gender (p = 0.001); BF
self-efficacy (r = 0.741,

p = 0.000)

Infants' negative temperament
during feeds (r = —0.45,
p < 0.01); EBF (t = 2.87,
p = 0.005); Infants' capacity to
suckle (r = 0.538, p < 0.01), BF
self-efficacy (r, = 0.38, p < 0.01;
r, = 0.725, p < 0.01); infant BF
demand (number of breastfeeds
per 24 h) (r = 0.499, p < 0.01)

Energy intake (AOR 3.770 95%Cl
1.241, 11.448); BF knowledge
(AOR 12.415 95%Cl 2.832,
54.430); BF initiation (AOR 3.268
95%Cl 1.008, 10.596)

Infant cried a lot and/or willing to
take formula after nursing;
maternal poor appetite; the
absence of feeling milk;
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TABLE 2 (Continued)
Study design (quality score)
No  Author Year Country PIMS assessment
11 Monteiro et al., 2011 Cross-sectional study (8)

Brazil

Self-designed

12 Lin et al., 2011 Descriptive study (10)
China ®H&H lactation scale

13 Huang et al., 2009 Cross-sectional study (10)
China ®H&H lactation scale

14 Otsuka et al., 2008 Cross-sectional study (10)
Japan 2PIM questionnaire

15 Sacco et al., 2006 Qualitative (23)
Mexico

16 McCarter-Spaulding & Cross-sectional study (9)

Kearney, 2001
USA

2PIM questionnaire

Participants (n)

(Mmothers were included with infants at
0-4 months of age (n = 231)

(Mmothers who underwent caesarean
section were included with infants
being breastfed (n = 141)

(Mmothers who underwent vaginal
delivery were included (h = 205)

(@mothers were included with term
infants (n = 262)

(DPrimiparas were included if they were
primary caregivers of infant younger
than 6 months or women in last
trimester who intended to breastfeed
(n = 207)

(Mmothers were included with infants
aged 1 to 11 weeks who were still
breastfed (n = 60)

~WI ]_Eym

Factors related to PIMS

intermittent BF; inadequate
intake of liquids

Mothers' negative perception on
infants' satiety after BF (AOR
32.70 95%Cl 14.73, 72.59)

Delayed timing of BF initiation
(adjusted R? = 0.109, t = —1.98);
formula supplementation
(adjusted R? = 0.231, t = —3.72);
multiparous (adjusted R? = 0.051,
t=219)

Formula supplementation (adjusted
R? = 0.187,t = —5.78); family
support (adjusted R? = 0.334,

t = —2.65); positive infant
sucking behaviour (adjusted

R? = 0.266, t = 3.85); planned
duration of BF (adjusted

R? = 0.312, t = 3.40); effective
infant sucking pattern (adjusted
R? =0.353,t = 2.48)

Higher education (p = 0.04);
formula supplementation
(b = 0.001); BF self-efficacy
(adjusted R? = 0.260, p < 0.01).

Infants' crying; infants'
dissatisfaction; no/little milk
comes out; empty, sagging
breasts; maternal poor diet and
inadequate liquids

BF self-efficacy (adjusted
R? = 0.250, p < 0.01); the
number of wet and dirty diapers
(48%), infant weight gain (32%),
signs of contentedness (32%),
breast milk leaking (17%)

Note: (): The factors related to PIMS were assessed among EBF/PBF mothers; (2): The factors related to PIMS were assessed among NEBF mothers; (3):
The factors related to PIMS were assessed among EBF mothers; (4): The factors related to PIMS were assessed among NBF mothers. BF: breastfeeding;
EBF: exclusive breastfeeding; PBF: partial breastfeeding; NEBF: non-exclusive breastfeeding; NBF: non-breastfeeding.

2The questionnaire is used to assess the perception of breast milk. The higher the score, the more sufficient the perceived breast milk is.

breastfeeding knowledge and higher education level (Vieira
et al., 2010). Primiparous mothers were more likely to report delayed
breastfeeding initiation, limited breastfeeding knowledge, lower
breastfeeding self-efficacy or unrealistic expectations of breastfeeding
(DaMota et al., 2012; Dewey et al., 2003; Sunita et al., 2016). Having
a long-term breastfeeding plan is positively associated with
breastfeeding self-efficacy (Gokceoglu & Kucukoglu, 2017). Maternal
nutrition is considered by breastfeeding mothers as an important fac-
tor affecting the amount of breast milk (Cooper et al., 2019; Safon
et al., 2017). A study has reported that malnourished mothers also can
produce enough milk to breastfeed successfully (Minato et al., 2019).
If a mother is under-nourished, it is safer to improve mother's

nutrition than to provide formula supplementation (Academy for

Educational Development, 2000). There is also no need for mothers
to consume excessive amounts of liquids, as a study has shown
that doing so does not increase breastmilk production per se
(Ndikom et al., 2014).

For most mothers, the perception that her milk is insufficient
often stems from infant behaviours, such as crying and sucking. An
infant who sucks effectively will show a sense of satiety, but an infant
who shows signs of sucking ineffectively may cry or be irritable (New-
man & Pitman, 2015). But not all crying means hunger—it is also the
main signal to express various unmet needs (e.g., physical discomfort,
(Mohebati 2021;
et al., 2015). Every infant has different personality and feeding habit.

insecurity and tiredness) et al, Prabasiwi

Many infants are unsettled in early months, but this behaviour (‘cry-
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FIGURE 2 The rates of perceived insufficient milk supply (PIMS)

fuss’) is usually transient (Wake et al., 2006). Mothers who expect
their infant to cry more were also found to be more likely to report
PIMS at 2 and 4 weeks (Mohebati et al., 2021). Mothers have also
been found to perceive that breastfed infants will cry more than for-
mula fed infants (Brown et al., 2011). In order to restore the sense of
control, they may introduce formula supplementation when infants
cry (Peacock-Chambers et al., 2017).

A report found that only 5% of mothers experienced actual milk
abnormalities (Neifert, 2001),
suggesting that the remaining mothers have the physiological ability to

insufficiency due to pathological

produce enough breastmilk. Some influencing factors were shown to
affect the secretion of actual milk production, such as caesarean
section, delayed breastfeeding initiation, formula supplementation, and
infants' ineffective sucking (Amir, 2006; Geddes, 2007; Hill et al., 2007;
Hobbs et al., 2016; Huang et al., 2009; Kent et al., 2012, 2016; Neville
& Morton, 2001; Newman & Pitman, 2015). If mothers fail to achieve
adequate breastfeeding frequency, duration, or necessary degree of
breast emptying, especially the first month after delivery, actual milk
insufficiency might occur (Dahl, 2015).

Addressing PIMS is necessary to enhance breastfeeding rates.
Importantly, mothers should be confident that they can produce
enough milk to meet the needs of their babies even in the first few
days after delivery (McGuire, 2018). In order to reinforce mothers'

breastfeeding self-efficacy, it is necessary to provide mothers and

their family members with breastfeeding knowledge in the prenatal
period, including breastfeeding techniques, breastfeeding benefits,
normal patterns of infant breastfeeding behaviour, physiology of
breast milk production, resolution of breastfeeding problems, etc.,
(Demirci et al., 2020; Lauwers & Swisher, 2010; Rodrigo et al., 2018;
Safon et al., 2017). If a mother is concerned that her baby is not get-
ting sufficient breast milk, health professionals can use more reliable
parameters to evaluate her baby, such as the number of wet diapers
and stools (American Academy of Pediatrics, 2005), infant alertness,
skin colour, muscle tone, and consistent weight gain and growth
(Amir, 2006; Neifert, 2004; Shrago et al., 2006). To achieve optimal
breastfeeding, it is recommended that mothers increase their physical
contact with their babies, which can help them be more attentive to
the frequency with which their infant wishes to be fed (Little
et al., 2018). In addition, mothers need to learn how to observe and
respond to feeding cues, such as rooting, increasing alertness, wig-
gling, sucking on a fist or finger, and moving the mouth or tongue
(Cadwell et al., 2006).

No matter the source of the mother's concern for her milk supply,
timely assessment is the key to finding successful solutions. Hence,
greater focus should be put on breastfeeding mothers at risk, especially
in the first week, and offer lactation support to keep adequate stimula-
tion on the breasts, which can prevent the use of formula supplementa-

tion and limit PIMS to a perception rather than a self-fulfilling prophecy
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TABLE 3

Groups (n)

Summary of barriers and facilitators of perceived insufficient Milk supply (PIMS)

Barriers

EBF&EBF/PBF (10) Social-demographic factors: >36; high

education; high income; male infants; BF
experience; multiparous

Medical-health factors: Vaginal delivery;
planned pregnancy; planned long BF time

Maternal Psychologic factors: BF self-
efficacy

Breastfeeding information: Training

Infants' behaviour: Skin-to-skin contact;
effective infant sucking; signs of
contentedness

Breastfeeding behaviour: EBF; feeding
infant on demand

Infants' physiologic factors: The number of
wet and dirty diapers; infant weight gain

Breast milk factors: Breast milk leaking

NEBF&NBF (6) Social-demographic factors: High education

Maternal Psychologic factors: BF self-
efficacy

~WI ]_]EYJ9;f13

Facilitators

Medical-health factors: Lactation problem
Maternal Psychologic factors: Mothers'
negative perception on infants' satiety
Maternal nutrition status: Maternal poor
diet and inadequate liquids
Infants' behaviour: Infants' crying
Breastfeeding behaviour: Delayed BF
initiation; formula supplementation
Breast appearance: Empty, sagging breasts
Breast milk factors: No/little milk comes
out

Maternal Psychologic factors: Maternal
anxiety about infants' and own nutrition
status

Maternal nutrition status: Maternal poor
diet and inadequate liquids

Sociocultural factors: Maternal traditional
beliefs about food intake and breast milk
production during BF; negative BF
environment

Infants' behaviour: Infants' crying

Breastfeeding behaviour: Delayed BF
initiation; intermittent BF

Breast milk factors: The absence of feeling
milk

Breast appearance: The breast ‘feeling
empty’

Breastfeeding information: Less BF
knowledge

Note: BF: breastfeeding; EBF: exclusive breastfeeding; PBF: partial breastfeeding; NEBF: non-exclusive breastfeeding; NBF: non-breastfeeding.

FIGURE 3

author (year)

Breastfeeding initiation

MNurhayati et al. (2019)

Prabasiwi et al. (2015) _

Subgroup, DL (I° = 0.0%, p = 0.431) <>

Breastfeeding knowledge

Nurhayati et al. (2019) -+

Prabasiwi et al. (2015) ——

Subgroup, DL (I’ = 19.0%, p = 0.267) <>

OR (95% CI) Weight %
7.80(1.27, 48.10) 29.49
3.27 (1.01, 10.80) 70.51

4.22 (1.57, 11.34) 100.00

3.35 (0.57, 19.77) 42.68
12.41 (2.83, 54.43) 57.32

7.10(2.00, 25.26) 100.00

I
015625 1

MNOTE: Weights and between-subgroup haterogeneity test are from random-effects model

Factors influencing perceived insufficient milk supply (PIMS) based on odds ratio
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author (year)

Breastfeading self-efficacy

Sandhi et al. (2020)

Galipeau et al. (2017)

Galipeau2 et al. (2017)

Gokcaoglu &t al, (2017)

McCarter et al, (2001)

Subgraup, DL (I° = 90.6%, p = 0.000)

Formula supplement

Galipeau et al. (2017)

Lin et al. (2011)

Huang et al. (2009)

Subgroup, DL (I = 29.4%, p = 0.243)

Intant suck ability

Galipeau et al. (2017)

Huang1 et al, (2009)

Huang2 et al, (2009)

Sandhi et al. (2020)

Subgroup, DL (I” = 92.4%, p = 0.000)

Parity

Lin et al. (2011)

Gokcsoglu et al. (2017)

Sandhi et al. (2020)

Subgroup, DL (I’ = 72.0%, p = 0.028)

Planned duration of Breastfeeding
Huang et al. (2009)

Gokeeoglu et al, (2017)

Subgraup, DL (I’ = 88.7%, p = 0.003)
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Fisher's z (95% CI) Waight %
-0.43 (-0.56, -0.30) 21.26
0.92 (-1.12, -0.72) 19.72
-0.40 (-0.60, -0.20) 19.72
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40.48 (-0.77, -0.19) 100.00
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FIGURE 4 The correlation between various factors and perceived insufficient milk supply (PIMS)

(Kent et al., 2021). Notably, PIMS may also be used as a justification for
early supplementation with formula or abandonment of breastfeeding
for a mother who feels pressure to breastfeed but simply does not wish
to or is finding it too tiresome or difficult (Huang et al., 2009).
Therefore, reports of PIMS call for extensive and deep investigation to
fully unravel and solve possible underlying causes.

41 | Limitations

Regarding limitations, firstly, although PIMS rates were analysed along
stratified groups and time periods, the significant heterogeneity in the
included studies weakens the strength of the findings. Heterogeneity
based on 12 should be interpreted with caution when a meta-analysis
includes only a limited number of events (Thorlund et al., 2012).
Herein, publication bias may result from exclusion of studies that
included ineligible populations. Secondly, some studies included both
exclusive and partial breastfeeding, and some studies reported non-
exclusive breastfeeding. We cannot get the separate PIMS rates and
influencing factors of exclusive breastfeeding, partial breastfeeding
and non-breastfeeding, which might obscure important findings.

Future studies need to take this into consideration and report PIMS

rates and influencing factors among mothers with the same
breastfeeding status. Thirdly, because PIMS comes from mother's
subjective feelings, the assessments are based on mother's self-report
rather than objective measurements. To explore the influencing
factors, four studies use PIM questionnaire, three studies use H&H
questionnaire, and the other nine studies use self-designed questions
to assess PIMS, which limited comparability across studies. Fourthly,
some factors were not analysed due to the small number of

relevant studies.

5 | CONCLUSIONS

PIMS is a major reason given by mothers for formula supplementation
or the abandonment of breastfeeding. Those at greater risk for
reporting PIMS should receive additional accompaniment and support
prior to and especially in the first weeks of breastfeeding. Interven-
initiation,

tions to mitigate PIMS include early breastfeeding

breastfeeding knowledge education, breastfeeding self-efficacy
improvement, breastfeeding behaviour guidance. Overall, findings of
this research provide the foundation for improving breastfeeding

practices.
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