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Abstract
The purpose of this study is to assess whether pacifier use is associated with breastfeeding success in term and preterm 
newborns and whether it influences hospitalization time in preterm newborns. Four databases were searched for randomized 
controlled trials (RCTs), and a systematic review and meta-analysis were conducted. The risk of bias and evidence quality, 
according to the GRADE methodology, were analyzed. Risk ratios with 95% confidence intervals (CI) for dichotomous out-
comes and mean difference (MD) for continuous outcomes were used. The random effect model was used if heterogeneity 
was high (I2 over 40%). We screened 772 abstracts, assessed 44 full texts, and included 10 studies, of which 5 focused on 
term and 5 on preterm newborns. There were a few concerns about the risk of bias in 9 of the 10 studies. Breastfeeding rates 
were analyzed at 2, 3, 4, and 6 months, and the success rates were similar between the restricted and free pacifier use groups 
(evidence quality was moderate to high). In preterm neonates, the use of a pacifier shortened the duration of hospitalization 
by 7 days (MD 7.23, CI 3.98–10.48) and the time from gavage to total oral feeding by more than 3 days (MD 3.21 days, CI 
1.19–5.24) (evidence quality was ranked as moderate).
   Conclusions: Based on our meta-analysis, pacifier use should not be restricted in term newborns, as it is not associated 
with lower breastfeeding success rates. Furthermore, introducing pacifiers to preterm newborns should be considered, as it 
seems to shorten the time to discharge as well as the transition time from gavage to total oral feeding.

What is Known:
• Observational studies show that infants who use a pacifier are weaned from breastfeeding earlier.
• Previous randomized studies have not presented such results, and there have been no differences in the successful breastfeeding rates regard-

less of the use of pacifier.
What is New:
• Term and preterm newborns do not have worse breastfeeding outcomes if a pacifier is introduced to them, and additionally preterm new-

borns have shorter hospitalization times.
• The decision to offer a pacifier should depend on the caregivers instead of hospital policy or staff recommendation, as there is no evidence to 

support the prohibition or restriction.
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Introduction

Breastfeeding has many benefits for both infants and their 
mothers and should therefore be encouraged. Previous 
meta-analyses have shown that breastfeeding has short- and 
long-term benefits for children. The short-term benefits of 
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breastfeeding include decreased mortality and morbidity 
since it reduces diarrhea and digestive and respiratory tract 
infection rates. Breastfeeding also protects children from 
being overweight and having obesity and type 2 diabetes. 
Breastfed infants may have higher intelligence quotients 
later in childhood [1]. For nursing mothers, benefits include 
protection against breast and ovarian cancer, type 2 dia-
betes, weight retention, and depression [1]. Infants must 
learn the sucking technique early for breastfeeding to be 
successful [2].

In their Baby-Friendly Hospital Initiative “Ten Steps 
for Successful Breastfeeding,” the World Health Organiza-
tion (WHO) recommends counseling mothers on the risks 
of using artificial teats or pacifiers [3, 4]. According to the 
WHO, mothers should be aware that pacifiers may interfere 
with their ability to recognize infant feeding cues. It has 
been suggested that if pacifiers replace sucking, the time an 
infant stimulates mothers’ breast and, thus, milk production 
may decrease.

Observational studies have associated early pacifier use 
with breastfeeding problems leading to early weaning [5–7]. 
However, randomized controlled trials (RCTs) have not 
shown a similar negative association between early paci-
fier use and successful breastfeeding, which suggests that 
pacifier use may be a sign of breastfeeding problems and 
not its cause [8–11]. Pacifier use reduces the risk of sudden 
infant death syndrome, and non-nutritive sucking has shown 
to increase physiologic stability and nutrition in preterm 
infants. Thus, the risks and benefits of pacifier use should 
be carefully assessed [12, 13].

As more RCTs have been conducted since the last 
Cochrane analyses of pacifier use or non-nutritive sucking 
and the success of breastfeeding, we decided to update the 
summary of the evidence [14, 15]. We performed a com-
prehensive systematic literature review and meta-analysis 
of randomized trials, comparing the effects of restricted and 
free pacifier use in the success of breastfeeding preterm and 
term infants. As a secondary outcome, we analyzed the effect 
of pacifier use on hospitalization time in preterm infants.

Methods

Search strategy

For this systematic review, we used PubMed (MEDLINE), 
the Cochrane Central Register of Controlled Trials (CEN-
TRAL), Web of Science, and Scopus. The literature search 
was conducted on October 30, 2021, with the terms: (“paci-
fier” OR “dummy” OR “soother”) AND (“breastfeed*” OR 
“lactation”). We used neither language nor time restrictions. 

The results were then uploaded to Covidence software (Cov-
idence, Melbourne, Australia).

Inclusion and exclusion criteria

All RCTs and cluster or quasi-randomized trials, regardless 
of blinding, were included. The trials had to focus on the 
effects of free or restricted pacifier use in newborns. We had 
no exclusion criteria regarding prematurity or birthweight in 
our review. We excluded all observational studies.

Review process

Two authors (IK and OT) individually screened the abstracts, 
and conflicts were resolved by a third author (MR) or by con-
sensus. Full texts were then assessed by two authors (IK and 
OT), and the data were extracted to an Excel spreadsheet. We 
assessed the risk of bias according to the Cochrane Risk of 
Bias 2.0 tool and generated the risk of bias plots with the rob-
vis package in R version 4.0.3. We assessed the quality of the 
evidence using the Grading of Recommendations Assessment, 
Development and Evaluation (GRADE) methodology [16].

Outcome measures

Our main outcomes were the rates of any breastfeeding and full 
breastfeeding during the first 6 months of life, and the outcome 
was measured at the ages of 2, 3, 4, and 6 months. We strati-
fied the analyses based on gestational age into preterm (less 
than 37 weeks) and full-term (37 weeks or more) infants. Our 
secondary outcomes were the duration of hospital stay and the 
time required to achieve full oral feeding in preterm neonates. 
In term infants, the intervention in the analyses was restricted 
pacifier use, and comparisons were made with free pacifier 
use. In preterm infants, the intervention was to offer pacifiers 
to the infants, and comparisons were made for restricted use.

Statistics

Review Manager version 5.4 (The Cochrane Collaboration, 
London, UK) was used for the meta-analysis. Data analyses 
were performed according to the Cochrane Handbook for 
Systematic Reviews guidelines. We calculated risk ratios 
(RR) with 95% confidence intervals (CI) for dichotomous 
outcomes. Forest plots are presented for all outcomes. We 
calculated mean differences (MD) with CIs for continuous 
outcomes, as all the included studies used the same continu-
ous outcome measurements. We analyzed inconsistency index 
statistics for heterogeneity, and if I2 >50%, we used the ran-
dom effect model; otherwise, we used the fixed effect model.
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We have reported our systematic review and meta-analysis 
according to the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) [17]. The checklist 
can be found in the supplements.

Protocol registration

We registered our protocol in Prospero with registration 
number: CRD42021289589. https:// www. crd. york. ac. uk/ 
prosp ero/ displ ay_ record. php? ID= CRD42 02128 9589.

Results

Study selection

Our initial search retrieved 1481 results, and after the 
exclusion of duplicates, we screened 772 abstracts. We 
assessed 44 full texts, and a total of 10 RCTs [8–11, 13, 
18–22] met our inclusion criteria and were included in the 
analysis (Fig. S1).

Fig. 1  A Risk ratio for any breastfeeding at 2 months. Restricted pacifier use compared to no restrictions in pacifier usage. B Risk ratio for full 
breastfeeding at 2 months. Restricted pacifier use compared to no restrictions in pacifier usage

Fig. 2  A Risk ratio for any breastfeeding at 3 months. Restricted 
pacifier use compared to no restrictions in pacifier usage. Term and 
preterm neonates analyzed separately and combined. B Risk ratio for 

full breastfeeding at 3 months. Restricted pacifier use compared to no 
restrictions in pacifier usage
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Study characteristics

Of the ten studies included, five covered term infants [8–11, 
18] and five preterm infants [13, 19–22] (Table S1). In the 
studies with term infants, the intervention groups were 
instructed not to offer pacifiers during hospital stay or longer 
(up to 3 months). In the studies with preterm infants, the 
intervention groups were given pacifiers during the hospital 
stay. The background characteristics of the studies and the 
included newborns are described precisely in the supplemen-
tary materials (Tables S1 and S2).

Risk of bias

Risk of bias was assessed in five domains and overall. One of 
the included studies had a low risk of bias, and nine studies had 

some concerns (Fig. S2). The lowest risk of bias was due to the 
selection of reported results, and most concerns were observed in 
the bias due to the randomizing process, as the authors described 
the blinding and concealment process inadequately (Fig. S3).

Breastfeeding rates among infants at 2, 3, 4, and 6 
months of age

Three studies [8, 11, 18] that included 1862 term newborns 
analyzed the rate of any and full breastfeeding at 2 months 
and reported similar rates between the groups (Fig. 1A–B). 
Three studies [9, 11, 19] that included 1621 newborns (283 
preterm) analyzed the rate of any breastfeeding at 3 months, 
and two studies [9, 11] that included 1338 term newborns 
analyzed full breastfeeding at three months and did not report 
any differences (Fig. 2A–B). Three studies [8, 11, 18] that 

Fig. 3  A Risk ratio for any breastfeeding at 4 months. Restricted pacifier use compared to no restrictions in pacifier usage. B Risk ratio for full 
breastfeeding at 4 months. Restricted pacifier use compared to no restrictions in pacifier usage

Fig. 4  Risk ratio for any breastfeeding at 6 months. Restricted pacifier use compared to no restrictions in pacifier usage. Term and preterm neo-
nates analyzed separately and combined
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included 1862 newborns analyzed the rate of full and any 
breastfeeding at 4 months and reported that the restricted use 
of pacifiers did not improve breastfeeding rates (Fig. 3A–B). 
Furthermore, three studies [8, 18, 19] that included 1160 new-
borns (281 preterm) analyzed the rate of any breastfeeding at 6 
months and did not find any significant differences (RR 1.06, 
CI 0.95–1.20, I2 = 0 %; Fig. 4). The quality of the evidence 
was ranked as either moderate or high in these outcomes, and 
some concerns were noted regarding the risk of bias (Table 1).

Hospital stay duration among preterm newborns

Four studies [13, 20–22] that included 283 preterm neo-
nates analyzed hospital stay duration. Pacifier use short-
ened the duration of hospitalization by 7 days (MD 7.23, CI 
3.98–10.48, I2 = 33%, Fig. 5A). We ranked the quality of 
evidence as “moderate” and risk of bias as “some concern” 
due to the randomization and outcome measures.

Transition from gavage feeding to full oral feeding 
among preterm newborns

Four studies [13, 20–22] that included 283 preterm neonates 
analyzed the time of transition from gavage feeding to full 
oral feeding. Pacifier use reduced the time of transition by 
3 days (MD 3.21 days, CI 1.19–5.24, I2 = 42 %, Fig. 5B). 
The quality of the evidence was ranked moderate, and some 
concerns were noted as to the risk of bias due to randomiza-
tion and result selection (Table 1).

Discussion

In this meta-analysis, we gathered information from 10 
RCTs to assess the association between early pacifier use 
and breastfeeding. We found that early pacifier use was not 

associated with the duration of partial or exclusive breast-
feeding during the first 6 months of life. Furthermore, we 
found that the length of hospitalization was 7 days shorter 
and the time from gavage feeding to full oral feeding was 
3 days shorter in preterm newborns who used pacifiers in 
the hospital.

The findings of our meta-analysis are in line with the 
previous Cochrane analysis in 2016, which indicated that 
restricted pacifier use does not improve breastfeeding rates 
[15]. Pacifier use has been associated with lower breast-
feeding rates in observational studies but not in any of the 
randomized studies. This indicates that pacifier use does 
not have a real causal effect on breastfeeding and that it 
is rather a sign of breastfeeding problems or a more chal-
lenging infant behavior. Therefore, pacifier use should be 
a caregiver’s decision rather than a policy introduced in 
maternity hospitals or clinics.

Although observational studies provide insightful and 
important findings on breastfeeding rates and have shown 
that breastfeeding rates vary substantially globally, they are 
generally prone to bias when addressing intervention effec-
tiveness [23]. The role of observational studies is to produce 
new hypotheses which should, if possible, be tested in RCTs. 
When it comes to breastfeeding, future research resources 
should be allocated to study and implement interventions, 
such as counseling, that could improve breastfeeding rates. 
[24]

Our findings regarding the shortened time from gavage 
feeding to full oral feeding and hospitalization time are in 
line with the previous Cochrane analysis [15]. We included 
two previous RCTs focusing on pacifiers published after 
Cochrane analysis in our meta-analysis, and the results did 
not change. The positive effects of non-nutritive sucking in 
preterm newborns are clear. The reported reduction in hospi-
talization time by 7 days would increase the annual capacity 

Fig. 5  A Mean difference in fixed effect model for hospital stay dura-
tion in days among preterm neonates. Restricted pacifier use com-
pared to no restrictions in pacifier usage. B Mean difference in fixed 

effect model for time of transition from gavage feeding to total oral 
feeding. Restricted pacifier use compared to no restrictions in pacifier 
usage

3426 European Journal of Pediatrics (2022) 181:3421–3428
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of neonatal units. It should be noted that pacifier use does 
practically no damage in the short term. Therefore, it seems 
beneficial to introduce pacifiers to preterm newborns already 
in the hospital, and this should be implemented in clinical 
practice.

The WHO published the Baby-Friendly Hospital Initia-
tive in 1989, which prohibited the use of pacifiers. In 2018, 
the Baby-Friendly Hospital Initiative was revised, and the 
ban on early pacifier use was discontinued because of new 
research evidence. The new Baby Friendly Hospital Initia-
tive now recommends counseling new mothers about the 
risks of pacifier use [4]. These risks should not be overesti-
mated. In the future, it should be the caregiver’s own deci-
sion whether to introduce a pacifier or not.

We did not have any deviations from the original protocol, 
which can be regarded as a strength of the study. The limitations 
of our results are mostly those of the included original studies. 
The sample sizes were relatively small in all the studies focus-
ing on preterm neonates. Blinding was limited, and most studies 
described the randomization process poorly. There were some 
heterogeneities in the interventions as how long the pacifier 
was advised to be avoided, but as the results of all studies were 
similar, this should not be an issue in the analysis.

Conclusion

There seems to be no reason to restrict the use of pacifi-
ers in newborns, as the results of our meta-analysis suggest 
that they are not associated with breastfeeding duration or 
success rates. Furthermore, introducing pacifiers to preterm 
newborns should be considered, as it seems to shorten the 
time to discharge and the transition from gavage to total oral 
feeding. Further studies focusing on the factors that improve 
breastfeeding rates in preterm neonates are needed.
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