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ABSTRACT
Background

Leading health authorities all recommend exclusive breastfeeding to six months” postpartum. While most women initiate breastfeeding,
many discontinue due to difficulties encountered rather than maternal choice. One common breastfeeding difficulty is painful nipples.
Research has identified poor infant positioning or latch as a common cause of painful nipples. While many different interventions
designed to reduce nipple pain in breastfeeding women have been evaluated, it is unclear which intervention is the most effective
treatment. An understanding of nipple pain and treatment options are needed to improve breastfeeding duration and exclusivity rates
and to address systematically one of the most frequent difficulties encountered by breastfeeding women.

Objectives

To assess the effects of all interventions in the resolution or reduction of nipple pain and the impact of the interventions on other
outcomes such as nipple trauma, nipple infections, breast mastitis, breastfeeding duration, breastfeeding exclusivity, and maternal
satisfaction.

Search methods
We searched the Cochrane Pregnancy and Childbirth Group’s Trials Register (30 September 2014) and scanned secondary references.
Selection criteria

All randomised or quasi-randomised controlled trials designed to evaluate any intervention for treating nipple pain among breastfeeding
women. Trials using a cluster-randomised design were eligible for inclusion. Cross-over trials were not eligible for inclusion. The
following interventions were eligible for inclusion compared with each other or usual care (i.e. education only): pharmacological (e.g.
antifungal creams); non-pharmacological topical treatments (e.g. lanolin); dressings (e.g. hydrogel dressings); nipple protection devices
(e.g. breast shells), phototherapy, and expressed breast milk. Nipple pain in women who are feeding with expressed breast milk (i.e.
women of infants in neonatal units) is associated with other methods of removing milk from the mother’s breast such as manual
expression and various types of breast pumps. Nipple pain and subsequent treatment is different in this unique maternal population
and thus we excluded women solely feeding with expressed breast milk from this review.

Data collection and analysis

Two review authors independently assessed trials for inclusion, extracted data, evaluated methodological quality, and checked data for
accuracy. We sought additional information from several trial researchers.

Interventions for treating painful nipples among breastfeeding women (Review) 1
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Main results

We included four trials of good methodological quality involving 656 women in the review. The four included trials evaluated five
different interventions including glycerine pads, lanolin with breast shells, lanolin alone, expressed breast milk, and an all-purpose
nipple ointment. All studies included education to position the infant at the breast correctly as part of routine postpartum care to both
treatment and control groups.

Pooled data existed only for the comparison of lanolin versus usual care. We did not pool data for other outcomes due to either
heterogeneity in outcome measures or differing interventions.

There was no evidence that glycerine gel dressings or breast shells with lanolin significantly improved nipple pain. One trial found no
clear differences in nipple pain (at one to three days, four to five days, or six to seven days’ post-treatment) between women who applied
lanolin or nothing to their nipples. In contrast, the same trial found that women who applied expressed breast milk had significantly
lower perceptions of nipple pain following four to five days of treatment than women who applied lanolin. However, this beneficial
effect was not maintained after six to seven days of treatment. There were no group differences in nipple pain perceptions at any
assessment between women who applied expressed breast milk and women who applied nothing. Women who applied an “all-purpose
nipple ointment”, in comparison to women who applied lanolin, had no improvement in nipple pain after seven days of treatment.
There was insufficient evidence that glycerine gel dressings, lanolin with breast shells, lanolin alone, expressed breast milk, or all-purpose
nipple ointment improved maternal perceptions of nipple pain.

Overall, there was insufficient evidence to recommend any intervention for the treatment of nipple pain. However, one important
finding was that regardless of the treatment used, for most women nipple pain reduced to mild levels after approximately seven to 10
days’ postpartum. The provision of anticipatory guidance regarding usual time to pain reduction may be a useful strategy in assisting
women to continue to breastfeed and to do so exclusively. The overall quality of the evidence for the primary outcome of nipple pain
as assessed using GRADE was of low quality, mainly because single studies with few participants contributed data for analysis.

Authors’ conclusions

There was insufficient evidence that glycerine gel dressings, breast shells with lanolin, lanolin alone, or the all-purpose nipple ointment
significantly improved maternal perceptions of nipple pain. The results from these four trials of good methodological quality suggested
that applying nothing or just expressed breast milk may be equally or more beneficial in the short-term experience of nipple pain than
the application of an ointment such as lanolin.

The quality of the evidence for this review did not lead to robust conclusions regarding the objectives assessed. We included only four
trials, incorporating 656 women, in the review and all four trials compared varying interventions, participants, study outcome measures,
and standards of usual care. The methodological quality of the included studies was good but the overall quality of the evidence for the
primary outcome of nipple pain was of low quality, mainly because single studies with few participants contributed data for analysis.

PLAIN LANGUAGE SUMMARY
Interventions for treating painful nipples among breastfeeding women
Background

Although the health benefits of breastfeeding are well established, many women discontinue breastfeeding within the first few weeks
after birth. One common reason to discontinue breastfeeding is painful nipples.

Study characteristics

We searched the Cochrane Pregnancy and Childbirth Group’s Trials database for clinical trials assessing methods (interventions) of
improving nipple pain among breastfeeding women in September 2014. We also looked at healing and infection of nipples, length of
breastfeeding, if infants only received breast milk, and if mothers were happy with treatment for nipple problems and breastfeeding in
general. Interventions included drug treatments (against bacteria given by mouth, spray, ointment; against fungal infections), non-drug
treatments (lanolin, petroleum jelly, peppermint oil, glycerine), dressings, nipple protectors (breast shields or shells), light treatment,
or applying expressed breast milk. Interventions were compared with each other or usual care (control).

Key results

Interventions for treating painful nipples among breastfeeding women (Review) 2
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We found four trials of good methodological quality involving 656 women, which evaluated five different interventions including
glycerine pads, lanolin with breast shells, lanolin alone, expressed breast milk, and an all-purpose nipple ointment. All studies included
education to position the infant at the breast correctly as part of routine care to both intervention and control groups.

Currently, there is not enough evidence to recommend any specific type of treatment for painful nipples among breastfeeding women.
These results suggest that applying nothing or expressed breast milk may be equally or more beneficial in the short-term experience
of nipple pain than the application of an ointment such as lanolin. One important finding in this review was that regardless of the
treatment used, for most women, nipple pain reduced to mild levels approximately seven to 10 days’ after giving birth (postpartum).

Quality of the evidence

The quality of the evidence for this review did not allow robust conclusions regarding treating nipple pain. We found only four small
trials and all four trials compared varying interventions, participants, what was measured, and standards of usual care. While the
methodological quality of the included studies was good, the overall quality of the evidence for the primary outcome of nipple pain
was of low quality, mainly due to single studies with few participants contributed data for analysis.

Interventions for treating painful nipples among breastfeeding women (Review) 3
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SUMMARY OF FINDINGS FOR THE MAIN COMPARISON [Explanation]

Glycerine gel dressing versus breastfeeding education only (control group) for treating painful nipples among breastfeeding women

Patient or population: breastfeeding women with sore nipples
Settings: 1 hospital in Latvia

Intervention: glycerine gel dressing

Comparison: breastfeeding education

'y ‘suos B AS|IM uyof Aq paysi|gnd ‘uoiyeI0qe||0D SuBIY0D Y] 0T @ IYS1ikdoD

(ma31A9Y) uswiom Suipasyyseaaq Suowe sajddiu [njured Suizeau; 40} suoizuaAIdIU|

Outcomes lllustrative comparative risks* (95% Cl) Relative effect No of participants Quality of the evidence Comments
(95%Cl) (studies) (GRADE)
Assumed risk Corresponding risk
Breastfeeding educa- Glycerine gel dressing
tion
Nipple pain - The mean nipple painin - 63 S OO -
Nipple trauma: mid- the intervention groups (1 study) low!-2

wife assessed based on
scale of 1-3 with: 1 =
better/resolved, 2 = no
change, and 3 = worse
Follow-up: mean 10
days

was
0.22 higher

(-0.32 lower to 0.76
higher)

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% Cl).
Cl: confidence interval.

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

! Study limitations (high risk of selection bias).
2 Small numbers of participants.


http://www.thecochranelibrary.com/view/0/SummaryFindings.html

BACKGROUND

Description of the condition

Leading health authorities, such as the World Health Organiza-
tion (WHO 2009), the Canadian Paediatric Society (Canadian
Pediatric Society 2013), and the American Academy of Pediatrics
(American Academy of Pediatrics 2012), recommend breastfeed-
ing as the optimal method of infant feeding. These recommenda-
tions suggest that infants be breastfed exclusively for the first six
months of life and then, once other foods have been introduced,
continue to be breastfed until two years and beyond. This strong
endorsement is based on compelling evidence that breastfeeding
offers important infant health benefits such as decreased incidence
of childhood infections; lower sudden infant death syndrome and
post-neonatal mortality rates; and reduced incidence of childhood
obesity, diabetes, and certain childhood cancers. Women also ben-
efit from breastfeeding and may experience decreased postpartum
bleeding and lower risks of breast and ovarian cancers. Breastfeed-
ing has a significant economic impact. One cost-analysis study re-
ported that if 90% of families complied with the recommendation
to breastfeed exclusively to six months, the US would save USD13
billion a year in medical healthcare costs and prevent an excess of
911 infant deaths (Bartick 2010).

Despite these significant individual and societal salutary effects and
a breastfeeding initiation rate of 90% in Canada, one 2006/2007
nationwide telephone interview conducted by Statistics Canada
on behalf of the Public Health Agency of Canada (8244 women)
found a marked decline in exclusive breastfeeding in the early post-
partum period (Public Health Agency of Canada 2009). At three
months, 51.7% of women were exclusively breastfeeding decreas-
ing to 14.4% at six months. At three months, 67.6% of women
were offering some breast milk. This figure decreased to 53.9%
at six months. Supplementation (provision of liquids other than
breast milk) was initiated on average at 12 weeks postpartum,
with 25% of women supplementing by two weeks™ postpartum.
Data from 2011 to 2012 indicated that 89% of Canadian women
initiated breastfeeding with approximately 26% exclusively breast-
feeding to six months (Statistics Canada 2013). According to the
Centers for Disease Control and Prevention, 74.6% of women in
the US initiate breastfeeding. However, only 35% of these women
were exclusively breastfeeding at three months’ postpartum and
only 44.6% continued any breastfeeding to six months’ postpar-
tum with only 14.8% doing so exclusively (CDC 2011). While
still low, the initiation of breastfeeding has continued to increase
across Great Britain. Breastfeeding rates rose from 78% to 83%
between 2005 and 2010 in England, from 67% to 71% in Wales,
and from 70% to 74% in Scotland. In Northern Ireland, the rate
changed from 63% to 64% (NHS Information Centre 2011).
Overall, these sub-optimal breastfeeding initiation, duration, and
exclusivity rates suggest that women and their infants are not re-
ceiving the maximum health benefits that breastfeeding provides.

While the reasons for early discontinuation are variable and
complex, it is clear that many women discontinue breastfeed-
ing due to difficulties encountered rather than maternal choice
(Cooke 2003; Dennis 2002a; McLeod 2002). One common dif-
ficulty that many women experience is painful nipples (Cooke
2003; Henderson 2001; Kearney 1990; Livingstone 1996; NHS
Information Centre 2011; Ziemer 1992). The reported incidence
of nipple pain and trauma varies between 34% and 96% of breast-
feeding women (Duffy 1997; Head 1995; Hewat 1987; Humenick
1983; Lavergne 1997; Tait 2000; Walker 1997; Ziemer 1992;
Ziemer 1995). Characteristics associated with nipple pain include
cracked, sore, bleeding, blistered nipples that may have fissures
and abrasions present (Morland-Schultz 2004). For many women,
nipple pain appears to have the greatest intensity between the third
and seventh day postpartum, with a peak in severity on the third
day postpartum (Hewat 1987; Ziemer 1990). Several researchers
have identified poor infant positioning or latch as the most com-
mon cause of persistent nipple pain within the first 10 days” post-
partum (Amir 1996a; Ziemer 1990). Similarly, poor infant posi-
tioning has been identified as a significant factor related to nipple
trauma (Enkin 2000). Others researchers have suggested that nip-
ple pain may be related to the use of nipple shields, lack of nipple
exposure to light and air, breast engorgement, and the frequency
and duration of feedings (Morland-Schultz 2004; Walker 1989).
Unfortunately, healing damaged nipples in breastfeeding women
is complicated due to repeated trauma from infant sucking and
exposure to maternal skin and infant oral flora predisposing the
nipple to infection (Brent 1998). In particular, any break in the
skin surface may lead to a predisposition to secondary bacterial
and fungal infection. As such, damaged nipples have been associ-
ated with an increased presence of infection with Candida, most
commonly Candida albicans (Amir 1991; Amir 1996b; Fetherston
1998; Tanguay 1994; Tomassen 1998), and Staphylococcus au-
reus (Amir 1996b; Livingstone 1996; Livingstone 1999; Thomsen
1983; Thomsen 1984). Clinically, it is believed that most cases
of persistent nipple pain with minimal trauma can be resolved
by altering the positioning and latch of the infant to the breast,
whereas women with visible nipple trauma may benefit from be-
ing treated with antibacterial or antifungal medication. As such,
when considering treatment it is important to note clinically that
painful nipples may be a symptom of a problem, a problem in and
of itself, and it can be a risk factor for bacterial of fungal infec-
tion (for which painful nipples is a symptom). Unfortunately, nip-
ple pain and trauma have been associated with decreased breast-
feeding duration (Evans 1995; Gulick 1982; Rentschler 1991;
Schwartz 2002), introduction of artificial infant milks (Goodine
1984), and increased levels of stress (Amir 1996b). Nipple pain can
also decrease breastfeeding self efficacy (Dennis 1999), a variable
that has been demonstrated internationally to influence breast-
feeding duration and exclusivity rates. It is also known that pain
has an inhibitory effect on the release of oxytocin, a hormone that
causes the small muscles around the milk ducts to contract and
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release milk (Morland-Schultz 2004). Despite documentation of
the many detrimental outcomes associated with nipple pain, there
is very little information describing the characteristics and effect
of pain experienced by breastfeeding women (McClellan 2012).

Description of the intervention

Many different interventions designed to reduce nipple pain in
breastfeeding women have been evaluated. These include phar-
macological topical treatments (e.g. antibiotic/antifungal cream),
non-pharmacological topical treatments (e.g. lanolin, peppermint
oil), dressings (e.g. warm compresses, hydrogel dressings, tea
bags), nipple protection devices (e.g. breast shells), light emit-
ting diode (LED) phototherapy, and expressed breast milk (EBM)
(Morland-Schultz 2004; Page 2003).

How the intervention might work

Due to the various causes of nipple pain, diverse treatment in-
terventions have been proposed. The main purpose of these in-
terventions is to treat the underlying cause of the pain (e.g. tis-
sue trauma or infection) and promote wound healing if necessary.
The most common treatment is maternal education focused on
proper latch and positioning to address the underlying causes of
nipple pain such as friction and compression. Seminal work on
the outcomes of moist wound healing, such as glycerine pads, was
introduced by George Winter (Winter 1962). Winter theorised
that the skin becomes partially dehydrated during normal wound
healing, which causes white blood cells to become trapped at the
skin surface, slowing the rate of healing. Since Winter’s discovery,
the advantages of moist wound healing have become more widely
recognised and include reduced dehydration and cell death (Keast
1998), increased healing (Haimowitz 1997; Knighton 1981), and
decreased pain (Keast 1998). Lanolin is a waxy secretion produced
by the sebaceous glands of sheep. Medical-grade lanolin, such as
Lansinoh® HPA®, is a single-ingredient ointment processed to
be free of alcohols, detergent and pesticide residues, colour, and
odour-forming impurities. It is thought to provide a bacteriostatic,
semi-occlusive barrier to the skin that allows for moisture reten-
tion and enhances healing. An “all-purpose nipple ointment” has
been used by Canadian women with painful or damaged nip-
ples since approximately 2001 and contains an antibacterial cream
(mupirocin 2% ointment - 15 g), an antifungal cream (micona-
zole powder to give a 2% concentration), and a hydrocortisone
cream (betamethasone 0.1% ointment - 15 g). The ointment is
thought to treat underlying bacterial and fungal infections while
treating inflammation. EBM is used to treat painful nipples due to
its anti-infective and antiviral properties. Breast shells are hollow
plastic discs worn over the nipple and aerola and are thought to
reduce pain by protecting the nipple from contact and stimula-
tion. Glycerine-based gel dressings (“Smoothies” by Puronxy Inc.)

are absorbent, non-adhesive pads that can be lifted from the skin
without disintegrating or causing pain or trauma to new, sensitive
skin. LED phototherapy is thought to increase blood supply and
cell proliferation and function to assist with wound healing.

Why it is important to do this review

It is unclear which intervention is the most appropriate treatment
in the resolution or reduction of nipple pain. To improve breast-
feeding duration and exclusivity rates and to address one of the
most common difficulties encountered by breastfeeding women
systematically, a good understanding of nipple pain and a corre-
sponding effective treatment is needed.

OBJECTIVES

To assess the effects of all interventions in the resolution or reduc-
tion of nipple pain and the impact of the interventions on other
outcomes such as nipple trauma, nipple infections, breast masti-
tis, breastfeeding duration, breastfeeding exclusivity, and maternal
satisfaction.

METHODS

Criteria for considering studies for this review

Types of studies

All randomised or quasi-randomised controlled trials (including
cluster-randomised trials) designed to evaluate diverse interven-
tions to treat nipple pain (variously defined) among breastfeeding
women. Cross-over trials and trials where the unit of randomisa-
tion was the individual breast, rather than the individual mother,
were not eligible for inclusion.

Types of participants

Participants were breastfeeding women identified with nipple pain
(variously defined). We excluded women with nipple pain due
solely to manual expression of milk using various types of breast
pumps (e.g. women with infants in the neonatal intensive care
unit) in this review, as the aetiology of the damage and required
treatment is different. We also excluded trials that only recruited
women with infants who had ankyloglossia (e.g. tongue-tied)
where the purpose was to evaluate the effect of frenotomy on nip-

ple pain relief.
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Types of interventions

Any intervention designed to reduce nipple pain in breastfeed-
ing women. This included pharmacological oral and topical treat-
ments, non-pharmacological topical treatments, dressings, nipple
protection devices, and EBM.

We compared the following types of interventions with each other
or usual care (i.e. education only):

1. pharmacological interventions (e.g. oral antibiotics,
antibiotic sprays, antibiotic ointments, antifungal ointments);

2. non-pharmacological topical interventions (e.g. lanolin,
petroleum jelly, peppermint oil, glycerine gel, proprietary
ointments);

3. dressing interventions (e.g. warm water COmpresses,
hydrogel dressings, polyethylene film dressings);

4. nipple protection interventions (e.g. breast shells, silicone
nipple shields);

5. LED phototherapy; and

6. EBM.

Types of outcome measures

Primary outcomes

1. Nipple pain (as defined by trial authors).

Secondary outcomes

1. Nipple trauma (healing) (as defined by trial authors).
. Nipple infection (as defined by trial authors).

. Mastitis (as defined by trial authors).

. Breastfeeding duration.

N N

. Breastfeeding exclusivity.
6. Maternal satisfaction with treatment and with
breastfeeding.

Search methods for identification of studies

We based the following methods section of this review on a stan-
dard template used by the Cochrane Pregnancy and Childbirth
Group.

Electronic searches

We searched the Cochrane Pregnancy and Childbirth Group’s
Trials Register by contacting the Trials Search Co-ordinator (30
September 2014).
The Cochrane Pregnancy and Childbirth Group’s Trials Register
is maintained by the Trials Search Co-ordinator and contains trials
identified from:

1. monthly searches of the Cochrane Central Register of
Controlled Trials (CENTRAL);

2. weekly searches of MEDLINE (Ovid);

3. weekly searches of Embase (Ovid);

4. handsearches of 30 journals and the proceedings of major
conferences;

5. weekly current awareness alerts for a further 44 journals
plus monthly BioMed Central email alerts.
Details of the search strategies for CENTRAL, MEDLINE and
Embase, the list of handsearched journals and conference pro-
ceedings, and the list of journals reviewed via the current aware-
ness service can be found in the 'Specialized Register’ section
within the editorial information about the Cochrane Pregnancy
and Childbirth Group.
Trials identified through the searching activities described above
are each assigned to a review topic (or topics). The Trials Search
Co-ordinator searches the register for each review using the topic
list rather than keywords.

Searching other resources

We scanned reference lists of retrieved studies; we did not apply
any language or date restrictions.

Data collection and analysis

The following methods section of this review is based on a standard
template used by the Cochrane Pregnancy and Childbirth Group.

Selection of studies

The primary author reviewed and retrieved titles and abstracts
identified as a result of the search strategy. Three review authors
independently assessed for inclusion all the potential studies. We
resolved any disagreements through discussion.

Data extraction and management

We designed a form to extract data. Three review authors extracted
the data using the agreed form, ensuring that authors did not
extract data from any trial they were principal investigators for. We
resolved discrepancies through discussion. We entered data into
Review Manager 5 software (RevMan 2014), and checked them
for accuracy. When information regarding any of the above was
unclear, we attempted to contact authors of the original reports to
provide further details.

Assessment of risk of bias in included studies

Two review authors independently assessed risk of bias for each
study using the criteria outlined in the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2011). We resolved any
disagreements by discussion. We developed ’Summary of findings’

tables using the GRADEpro program.
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I. Sequence generation (checking for possible selection bias)

For each study that met inclusion criteria, we described the meth-
ods used to generate the allocation sequence in sufficient detail
to allow an assessment of whether it should produce comparable
groups.
We assessed the methods as:

e low risk (e.g. random number table, computer random-
number generator);

e high risk (odd or even date of birth, hospital or clinic record
number); or

e unclear risk.

2. Allocation concealment (checking for possible selection
bias)
For each included study, we described the method used to conceal
the allocation sequence in sufficient detail and determine whether
intervention allocation could have been foreseen in advance of, or
during recruitment, or changed after assignment.
We assessed the methods as:

e low risk (e.g. telephone or central randomisation,
consecutively numbered sealed opaque envelopes);

e high risk (e.g. open random allocation, unsealed or non-
opaque envelopes, alternation, date of birth);

e unclear risk (e.g. insufficient information to permit

judgement of ’low risk” or "high risk’).

3. Blinding of participants and personnel (checking for
possible performance bias)

For each included study, we described all the methods used, if
any, to blind study participants and personnel from knowledge
of which intervention a participant received. We also provided
any information relating to whether the intended blinding was
effective. We noted where there has been partial blinding (e.g.
where it has not been possible to blind participants but where
outcome assessment was carried out without knowledge of group
assignment).

We assessed the methods as:

e low risk (e.g. no blinding but review authors judged that
the outcome was not likely to be influenced by lack of blinding
or blinding of participants and key study personnel ensured and
unlikely to have been broken);

e high risk (e.g. no blinding or incomplete blinding and
outcome was likely to be influenced by lack of blinding or
blinding attempted but likely to have been broken and outcome
was likely to have been influenced by lack of blinding);

e unclear (e.g. insufficient information to permit judgement

of ’low risk’ or ’high risk’).

4. Blinding of outcome assessment (checking for possible
performance bias)

For each included study, we described all the methods used, if any,
to blind outcome assessment from knowledge of which interven-
tion a participant received.

We assessed the methods as:

e low risk (e.g. no blinding of outcome assessment but review
authors judged that the outcome was not likely to be influenced
by lack of blinding or blinding of outcome assessment ensured
and unlikely to have been broken);

e high risk (e.g. no blinding of outcome assessment and
outcome assessment was likely to be influenced by lack of
blinding or blinding attempted but likely to have been broken
and outcome was likely to have been influenced by lack of
blinding);

e unclear (e.g. insufficient information to permit judgement

of "low risk’ or ’high risk’.

5. Incomplete outcome data (checking for possible attrition
bias through withdrawals, drop-outs, protocol deviations)

For each included study, we described the completeness of out-
come data for each main outcome, including attrition and exclu-
sions from the analysis. We stated whether attrition and exclu-
sions were reported, the numbers included in the analysis at each
stage (compared with the total randomised participants), reasons
for attrition or exclusion where reported, and any re-inclusions in
analyses which we undertook.

We assessed the methods as:

o low risk (e.g. where there were no missing data or where
similar reasons for missing data were reported between the two
groups);

e high risk (e.g. where missing data were likely to be related
to outcomes or were not balanced across groups, or where high
levels of missing data were likely to introduce serious bias or
make the interpretation of results difficult);

e unclear risk (e.g. where there was insufficient reporting of
attrition or exclusions to permit a judgement to be made).

6. Selective reporting bias

For each included study, we described how the possibility of se-
lective outcome reporting bias was examined by us and what we
found.

We assessed the methods as:

o low risk (where it was clear that all of the study’s pre-
specified outcomes and all expected outcomes of interest to the
review had been reported);

e high risk (where not all the study’s pre-specified outcomes
had been reported; one or more reported primary outcomes were
not pre-specified; outcomes of interest were reported
incompletely and so could not be used; study did not include
results of a key outcome that would have been expected to have
been reported);
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e unclear risk (e.g. insufficient information to permit
judgement of risk).

7. Other sources of bias

For each included study, we described any important concerns we
had about other possible sources of bias. For example, was there
a potential source of bias related to the specific study design? Was
the trial stopped early due to some data-dependent process? Was
there extreme baseline imbalance? Had the study been claimed to
be fraudulent?
We assessed whether each study was free of other problems that
could put it at risk of bias:

e low risk (e.g. the study appeared free of other sources of
bias);

e high risk (e.g. there was at least one important risk of bias
related to the specific study design);

o unclear risk (e.g. there was insufficient information to
permit judgement of risk).

8. Overall risk of bias

We made explicit judgements about risk of bias for important
outcomes within studies. With reference to 1. to 7. above, we
assessed the likely magnitude and direction of the bias and whether
we considered it as likely to impact on the findings. We would
have explored the impact of the level of bias through undertaking
sensitivity analyses if needed.
We assessed the quality of the evidence using the GRADE ap-
proach to assess the quality of the body of evidence relating to the
primary outcome of nipple pain for all comparisons (Schunemann
2009).

1. Glycerine gel dressing versus usual care.
. Breast shells with lanolin versus usual care.
. Glycerine gel dressing versus breast shells with lanolin.
Lanolin versus no intervention.
EBM versus no intervention.
. Lanolin versus EBM.
. Lanolin versus all-purpose nipple ointment.
We used GRADEprofiler (GRADE 2008) to import data from
Review Manager 5 (RevMan 2014) in order to create ’Summary

N A e N

of findings’ tables. We produced a summary of the intervention
effect and a measure of quality for each of the above outcomes us-
ing the GRADE approach. The GRADE approach uses five con-
siderations (study limitations, consistency of effect, imprecision,
indirectness, and publication bias) to assess the quality of the body
of evidence for each outcome. The evidence can be downgraded
from ’high quality’ by one level for serious (or by two levels for very
serious) limitations, depending on assessments for risk of bias, in-
directness of evidence, serious inconsistency, imprecision of effect
estimates, or potential publication bias.

Measures of treatment effect

Dichotomous data

For dichotomous data, we presented results as summary risk ratio

(RR) with 95% confidence intervals (CI).

Continuous data

For continuous data, we presented results as mean difference (MD)
if outcomes were measured in the same way between trials and
as standardised mean difference (SMD) to combine trials that
measured the same outcome but used different methods.

Unit of analysis issues

Cluster-randomised trials

We did not identify any cluster-randomised trials for inclusion in
this review. If we identify any cluster-randomised trials for inclu-
sion in future updates of this review we will include cluster-ran-
domised trials in the analyses along with individually randomised
trials. We will adjust their sample sizes using the methods described
in the Cochrane Handbook for Systematic Reviews of Interventions
using an estimate of the intracluster correlation co-efficient ICC)
derived from the trial (if possible), from a similar trial, or from a
study of a similar population (Higgins 2011). If we use ICCs from
other sources, we will report this and conduct sensitivity analyses
to investigate the effect of variation in the ICC. If we identify both
cluster-randomised trials and individually randomised trials, we
plan to synthesise the relevant information. We will consider it
reasonable to combine the results from both if there is little hetero-
geneity between the study designs and we consider the interaction
between the effect of intervention and the choice of randomisation
unit to be unlikely.

We will also acknowledge heterogeneity in the randomisation unit
and perform a subgroup analysis to investigate the effects of the
randomisation unit.

Cross-over trials

We deemed cross-over trials ineligible for inclusion, as they do not
allow the use of outcomes that require some time to develop such
as resolution of infection or breastfeeding duration.

Dealing with missing data

We noted levels of attrition when we evaluated the risk of bias. In
future updates, we will explore the impact of including studies with
high levels of missing data in the overall assessment of treatment
effect by using a sensitivity analysis.

For all outcomes, we carried out analyses, as far as possible, on an
intention-to-treat basis (i.e. we attempted to include all partici-
pants randomised to each group in the analyses, and all participants
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were analysed in the group to which they were allocated, regard-
less of whether or not they received the allocated intervention).
The denominator for each outcome in each trial was the number
or women randomised minus any women whose outcomes were

known to be missing.

Assessment of heterogeneity

We assessed statistical heterogeneity using the Tau?, 12, and Chi?
statistics. We regarded heterogeneity as substantial if I was greater
than 30% and either Tau? was greater than zero or there was a low
P value (less than 0.10) in the Chi? test for heterogeneity.

Assessment of reporting biases

In future updates of this review; if there are 10 or more studies
in the meta-analysis, we will investigate possible reporting biases
(such as publication bias) using funnel plots. We will assess funnel
plots visually, and, if there is any obvious asymmetry apparent, we
will seek statistical advice on carrying out formal tests for funnel
plot asymmetry.

Data synthesis

We carried out statistical analysis using the Review Manager 5
software (RevMan 2014). We used a fixed-effect meta-analysis for
combining data where it was reasonable to assume that studies
were estimating the same underlying treatment effect (i.e. where
trials were examining the same intervention and we judged the
trials’ populations and methods sufficiently similar). If there was
clinical heterogeneity sufficient to expect that the underlying treat-
ment effects differed between trials or if we detected substantial
statistical heterogeneity, we used a random-effects meta-analysis to
produce an overall summary if we considered a mean treatment ef-
fect across trials clinically meaningful. Random-effects summaries

were treated as the mean range of possible treatment effects. If the
mean treatment effect was not clinically meaningful, we did not
combine trials. If we used random-effects analyses, we presented
the results as the mean treatment effect with 95% Cls and the
estimates of Tau? and I statistics were provided.

Subgroup analysis and investigation of heterogeneity

We did not perform subgroup analysis due to insufficient data. In
future updates, we plan to carry out the following pre-specified
subgroup analyses:

1. oral versus topical pharmacological interventions.
We will restrict subgroup analysis to the primary outcome. We will
assess subgroup differences by interaction tests available within
Review Manager 5 (RevMan 2014).

Sensitivity analysis

We did not conduct a sensitivity analysis. In future updates, we will
carry out sensitivity analyses to explore the effect of trial quality
assessed by concealment of allocation, high attrition rates, or both,
with poor-quality studies (high risk of bias for these domains)
excluded from the analyses in order to assess whether this makes
any difference to the overall result.

RESULTS

Description of studies

Results of the search

See: Figure 1.
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Figure I. Study flow diagram.
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The search of the Cochrane Pregnancy and Childbirth Group’s
Trials Register identified 40 reports related to the treatment of
nipple pain. Following application of eligibility criteria, we in-
cluded four trials (involving 656 women) in the review (Cadwell
2004; Dennis 2012; Jackson 2013; Mohammadzadeh 2005). We
excluded 35 studies and one study is awaiting translation (Tafazoli
2010).

Included studies

See Characteristics of included studies table.

Participants

All studies included postpartum women who had initiated breast-
feeding and presented with complaints of sore nipples or nipple
trauma, or both. Nipple pain in the breastfeeding women was asso-
ciated with the transfer of milk from the mother’s breast to the in-
fant via the infant’s mouth. While three trials specified a timeframe
for onset of nipple pain and trauma (all within 14 days’ postpar-
tum) (Cadwell 2004; Dennis 2012; Jackson 2013), one trial did
not (Mohammadzadeh 2005). However, the mean time for onset
of symptoms in the Mohammadzadeh 2005 study was between
three and four days’ postpartum. While the participants’ ethnic
backgrounds were not specified, the studies included were con-
ducted in Iran (Mohammadzadeh 2005), Latvia (Cadwell 2004),
and Canada (Dennis 2012; Jackson 2013). All trials were hospital-
based. One trial recruited women from the neonatal intensive care
unit (Mohammadzadeh 2005).

Three trials did not consider breastfeeding exclusivity as in-
clusion criteria even though all participants in these three tri-
als were exclusively breastfeeding (Cadwell 2004; Jackson 2013;
Mohammadzadeh 2005). Conversely, one trial excluded partic-
ipants using finger feeding or lactation devices to give artificial
infant milk (Dennis 2012). This trial also excluded women with
any breast condition that would preclude exclusive breastfeeding
(Dennis 2012).

Description of nipple pain, nipple trauma, and other trial
outcomes

The conceptualisation of nipple pain and trauma varied among
the four studies. Two trials included women with nipple pain or
the presence of nipple trauma (e.g. cracked, bleeding, blistered
nipples, or a combination) that may have fissures and abrasions
present) or both (Cadwell 2004; Jackson 2013). One trial included
women with sore nipples and fissures on or around the nipple
(Mohammadzadeh 2005). Similarly, one trial included women
with painful nipples having an open area of the skin on either the
nipple or areola (Dennis 2012).

While all studies used various measures to assess the outcome
of nipple pain, only one study assessed for nipple trauma
(Mohammadzadeh 2005). Cadwell 2004 used 12 hospital-based
midwives for a maximum of four follow-up visits to assess for
nipple pain and wound healing. During the 10-day trial period,
women rated their nipple pain at each follow-up using a 5-point
verbal descriptor scale where: 1 = no pain, 2 = minor discomfort,
3 = moderate pain, 4 = severe pain, and 5 = the worst pain imagin-
able. At each follow-up visit, midwives ranked the signs and symp-
toms of wound healing on a scale of 1 to 3 where: 1 = better or
resolved (no pain and skin intact), 2 = no change (persistent pain
or no wound healing), and 3 = worse (persistent pain with puru-
lent exudates and extension of lesions). Conversely, scant details
were provided by Mohammadzadeh 2005 regarding how nipple
pain or trauma was assessed. Participants were interviewed and
physically examined on days one, three, five, seven, and 10 post-
randomisation to monitor for improvement in pain and wound
healing. Improvement of pain was defined as maternal report of
the absence of irritation. There was no definition of wound heal-
ing reported. Neither Cadwell 2004 or Mohammadzadeh 2005
provided details regarding reliability or validity of measurement
tools. However, Cadwell 2004 reported test-re-test reliability on
a similar verbal descriptor scale used in another nipple pain trial
(Ziemer 1990). In the trial by Dennis 2012, a research assistant
blinded to group allocation assessed outcomes pertaining to nipple
pain, breastfeeding duration, breastfeeding exclusivity, and mater-
nal satisfaction with infant feeding method and nipple pain treat-
ment. In Dennis 2012, nipple pain was measured at baseline and
at one week’ post-randomisation using the Short Form McGill
Pain Questionnaire (SF-MPQ), which contains 15 adjectives that
describe pain rated on a 4-point intensity scale (scores ranged from
0 to 45). The Present Pain Intensity (PPI) was also included from
the long-form McGill Pain Questionnaire (scores ranged from 0
to 5), and the visual analogue scale (VAS) of the SE-MPQ that
was modified into a Likert-type scale (scores ranged from 0 to 10).
The SF-MPQ has well documented reliability and validity. Dennis
2012 also reported the incidence of mastitis symptoms assessed at
12 weeks’ postpartum via telephone interview. Women were con-
sidered to have symptoms of mastitis based on criteria suggested
by Fetherston 1998: one or more systemic symptoms (fever, chills,
ache) and one or more localised symptoms (redness, swelling, pain,
lump, or nipple crusts). For breastfeeding duration, during the
one-week post-randomisation and 12-week postpartum follow-
up assessments, women were asked if their infants had received
any breast milk in the preceding 24 hours. A positive response
was indicative of continued breastfeeding. Breastfeeding exclusiv-
ity was determined at one week’ post-randomisation and 12 weeks’
postpartum using the infant feeding categories defined by Labbok
1990 (exclusive breastfeeding, almost exclusive breastfeeding, high
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breastfeeding, partial breastfeeding, token breastfeeding, and bot-
tle feeding). The Maternal Satisfaction with Infant Feeding Ques-
tionnaire was administered via telephone at the 12-week postpar-
tum follow-up assessment to determine women’s satisfaction with
their chosen infant feeding method (Dennis 2002b). Participants
responded to each of the 12 items by rating their feelings on a 5-
point Likert-type scale where 1 = strongly disagree and 5 = strongly
agree; items are summed to produce a total score ranging from 12
to 60 with higher scores representing increased maternal satisfac-
tion. Maternal satisfaction with treatment at 12 weeks’ postpartum
was assessed via two 5-point Likert-type scales (scores ranged from
0 to 5). While Cadwell 2004 also assessed maternal satisfaction
with treatment, no specific details were provided. In the trial by
Jackson 2013, a research assistant, blinded to group allocation, as-
sessed outcomes pertaining to nipple pain, breastfeeding duration
and exclusivity, and maternal satisfaction with treatment. Nipple
pain was measured during the initial assessment and at four and
seven days’ post-randomisation using the VAS of the SE-MPQ
that was modified into a Likert-type scale (scores range from 0 to
10). Breastfeeding duration and exclusivity were assessed at four
and 12 weeks’ postpartum via a telephone interview by a research
assistant blinded to group allocation. Measures of breastfeeding
duration and exclusivity were similar to Dennis 2012. Maternal
satisfaction with treatment was also assessed at 12 weeks’ postpar-

tum.

Interventions

Interventions to treat nipple pain varied across the four included
studies. However, all trials used the application of lanolin (with or
without another treatment) to the nipples as either the interven-
tion group or the control group.

Cadwell 2004 conducted a three-arm trial evaluating the follow-
ing interventions over a 10-day period: 1. the application of glyc-
erine gel dressing between feeds according to the manufacturer’s
instructions (glycerine gel group); 2. air drying the nipples after
feeding then apply lanolin cream and wearing breast shells until
the next feed (breast shell and lanolin group); or 3. provision of
breastfeeding assessment and corrective education (control group).
All women received breastfeeding assessment and corrective ed-
ucational intervention by trained midwives. Videos, live models,
photographs, and post tests were used to ensure that the midwives
correctly and consistently completed the assessment and docu-
mentation tool.

Mohammadzadeh 2005 conducted a three-arm trial evaluating the

following interventions over the course of seven days: 1. applica-
tion of lanolin three times daily (lanolin group); 2. application of
breast milk after each feed (EBM group); or 3. application of noth-
ing (control group). Similar to the Cadwell 2004 trial, all women
received education to correct their breastfeeding technique.
Jackson 2013 conducted a two-arm trial evaluating the follow-
ing interventions for seven days: (1) application of lanolin after
each feeding (Lanolin group) or (2) the application of nothing
(control group). Similar to Cadwell 2004 and Mohammadzadeh
2005, all women received education to correct their breastfeeding
technique.

Dennis 2012 conducted a two-arm trial where all women received
an unmarked container and were instructed to apply the oint-
ment sparingly to nipples and areolas after each feed for 10 days.
They were then instructed to add the ointment after every other
feed for four more days. In one group, the unmarked container
had lanolin (lanolin group) and in the other group the unmarked
container had an all-purpose nipple ointment tinted with an in-
ert food colouring to give it an appearance similar to lanolin (all-
purpose nipple ointment group).

Excluded studies

In total, 35 studies did not meet the inclusion criteria; the pri-
mary reason for exclusion (14 trials, 40%) was that the trial
evaluated a prevention rather than a treatment intervention (see
Characteristics of excluded studies). Other reasons for exclusion
included: purpose of the study was not the treatment of painful
nipples (Amir 2004; Berry 2012; Coca 2008; Eryilmaz 2005;
Hogan 2005; Nicholson 1985; Woolridge 1980), insufficient in-
formation about the study with no author response from con-
tact (Afshariani 2006; Brent 1998; Gensch 2006; Kuscu 2002;
Posso 2007), methodologically weak (Chaves 2012; Gosha 1988;
Gunther 1945; Lavergne 1997; Livingstone 1999), frenotomy
(Buryk 2011; Dollberg 2006; Emond 2014), and no usable data
(Abou-Dakn 2011).

Risk of bias in included studies

The review included two quasi-randomised studies (Cadwell
2004; Mohammadzadeh 2005), and two randomised controlled
trials (Dennis 2012; Jackson 2013). The overall methodological
quality of the included studies was good with few areas of high
risk of bias. See Figure 2 and Figure 3 for a summary of risk of
bias assessments.
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Figure 2. Risk of bias summary: review authors’ judgements about each risk of bias item for each included

study.
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Figure 3. Risk of bias graph: review authors’ judgements about each risk of bias item presented as
percentages across all included studies.
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Allocation

Two trials had low risk of bias related to allocation concealment
(Dennis 2012; Jackson 2013). In the Dennis 2012 trial, the hos-
pital pharmacy used the centrally controlled standardised proce-
dures for drug trials and provided identical containers filled with
lanolin or the all-purpose nipple ointment that was coloured us-
ing an inert yellow food colouring to ensure there was no dif-
ference in appearance. These containers were sequentially num-
bered and distributed consecutively. In the Jackson 2013 trial,
women were randomly allocated using consecutively numbered,
sealed opaque envelopes developed by a research assistant not in-
volved in the trial. One trial had unclear methods of sequence
generation and allocation concealment with no details specified
(Mohammadzadeh 2005). One trial had high risk of bias related
to randomisation methods (Cadwell 2004). Groups were assigned
according to whichever pre-packaged instruction kit was next in
the queue or by using hospital bed numbers.

Blinding

In one trial, women and the outcome assessors were blinded to
group allocation and thus the risk for performance and detection
bias was low (Dennis 2012). The nature of the intervention in
the other trials precluded blinding women to group allocation,
and thus we deemed all three trials high risk for performance bias
(Cadwell 2004; Jackson 2013; Mohammadzadeh 2005). It was

unknown if the outcome assessor in the Cadwell 2004 trial was
blinded to group allocation so we deemed this trial high risk for
detection bias. Similarly, Mohammadzadeh 2005 indicated the
“examiner” was unaware of treatment method, yet the role of the
examiner was not clearly defined. In the Jackson 2013 trial, the
outcome assessor was blinded to group allocation and was classified
as low risk for detection bias.

Incomplete outcome data

Two trials reported no losses to follow-up (Cadwell 2004;
Mohammadzadeh 2005), and one trial reported no loss to follow-
up at the one-week assessment and a 3% (five women) loss to
follow-up at the final assessment (12 weeks’ post-randomisation)
(Dennis 2012). One trial recruited 186 women of which data were
available for 165 (88.7%) on day four and 150 (80.6%) on day
seven post-randomisation (Jackson 2013). At four weeks™ post-
partum, 160 (86%) women had follow-up data and at 12 weeks’
postpartum, 122 (65.6%) women had follow-up data.

Selective reporting

All trials completed intention-to-treat data analyses.

Other potential sources of bias
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While not a critical source of bias, it is relevant to note that nipple
pain in the first week’ postpartum might be clinically different to
nipple pain in the second week’ postpartum. Thus, infant age at
randomisation may affect treatment outcomes. Fortunately, infant
age at recruitment varied slightly between trials from just a few
days up to two weeks postpartum. In Cadwell 2004, infants could
be between one to 10 days of age at study entry. Dennis 2012 did
not report the exact age of the infant at trial recruitment, but it was
in the first week’ postpartum. Jackson 2013 collected data for the
primary outcome for infants between four and seven days of age,
so infants were only one or two days old at the time of recruitment.
All the preceding trials were rated low risk for other sources of bias.
However, in Mohammadzadeh 2005, how “improvement time”
and “healing time” were measured was not reported. Further, the
age of the infant at recruitment was not known. As such, we rated
this trial unclear risk for other sources of bias.

Effects of interventions

See: Summary of findings for the main comparison Glycerine
gel dressing versus usual care; Summary of findings 2 Breast shells
with lanolin versus usual care; Summary of findings 3 Glycerine
gel dressing versus breast shells with lanolin; Summary of findings
4 Lanolin versus no intervention (control group); Summary of
findings 5 Expressed breast milk versus no intervention (control
group); Summary of findings 6 Lanolin versus expressed breast
milk; Summary of findings 7 Lanolin versus all-purpose nipple
ointment

We included four trials, involving 656 women, in this review. We
presented the results in sequential order, starting with the primary
outcome nipple pain (variously defined). There were no infant or
family outcomes reported in any of the included trials. With the
exception of comparison four (lanolin versus no intervention), we
were unable to pool the review data, so there is no sensitivity or
subgroup analysis. It is important to note that if a trial measured an
outcome using several measures, we included these in the review.
None of the studies used a composite measure. We also acknowl-
edge that results of an assessment at one time point is not truly
independent of an assessment completed at another time point by
the same women.

Comparison one: glycerine gel dressing versus
breastfeeding education only (control group)

Maternal outcomes

Primary outcome - nipple pain

There was no significant difference in the mean pain rating be-
tween women who applied a glycerine gel dressing to their nipples
and women who received individualised breastfeeding education

and corrective instruction and applied nothing to their nipples
(MD 0.22, 95% CI-0.32 to 0.76, one trial, 63 women, low qual-
ity evidence; Analysis 1.1).

Secondary outcomes

Nipple trauma

There was no significant difference between glycerine gel dressing
and control in nipple healing at the final visit with the midwife
(RR 0.98, 95% CI 0.78 to 1.23, one trial, 63 women; Analysis
1.2).

Maternal satisfaction with treatment

Overall, most women were satisfied with their treatment and there
was no difference in satisfaction between the two groups (RR 1.11,
95% CI 0.97 to 1.27, one trial, 63 women; Analysis 1.3).

Comparison two: breast shells with lanolin versus
breastfeeding education (control group)

Maternal outcomes

Primary outcome - nipple pain

There was no significant difference in the mean pain rating be-
tween women who used breast shells with lanolin and women
who received individualised breastfeeding education and correc-
tive instructions and applied nothing to their nipples (MD -0.20,
95% CI -0.60 to 0.20, one trial, 61 women, low quality evidence;
Analysis 2.1).

Secondary outcomes

Nipple trauma

There was no significant difference in nipple healing between
breast shells with lanolin and control (RR 0.58, 95% CI 0.15 to
2.22, one trial, 61 women; Analysis 2.2).

Maternal satisfaction with treatment

There was no difference in the rates of satisfaction between breast
shells with lanolin and control (RR 1.00, 95% CI 0.85 to 1.18,
one trial, 61 women; Analysis 2.3).
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Comparison three: glycerine gel dressing versus
breast shells with lanolin

Maternal outcomes

Primary outcome - nipple pain

There was no significant difference in mean pain ratings between
women who applied a glycerine gel dressing and women who used
breast shells with lanolin (MD 0.42, 95% CI -0.09 to 0.93, one
trial, 64 women, low quality evidence; Analysis 3.1).

Secondary outcomes

Nipple trauma

There was no significant difference between glycerine gel dressings
and breast shell with lanolin (RR 1.88, 95% CI 0.51 to 6.87, one
trial, 64 women; Analysis 3.2).

Maternal satisfaction with treatment

There was no significant difference in the rates of maternal satis-
faction between glycerine gel dressings and breast shell with lano-
lin (RR 1.11, 95% CI 0.97 to 1.26, one trial, 64 women; Analysis
3.3).

Comparison four: lanolin versus no intervention
(control group)

Maternal outcomes

Primary outcome - nipple pain

There was no difference in the number of women reporting nipple
pain among women in the lanolin group and women in the control
group who were instructed to apply nothing to their nipples at
one to three days’ post-treatment initiation (mean RR 0.97, 95%
CI0.91 to 1.04, one trial, 147 women); at four to five days’ post-
treatment (mean RR 1.30, 95% CI 0.63 to 2.66, two trials, 312
women); or at six to seven days’ post-treatment (mean RR 0.85,
95% CI 0.63 to 1.14, two trials, 297 women) (see Analysis 4.1).
Due to substantial heterogeneity at the four- to five-day assessment
(Tau? = 0.24, I2 = 90%), we used a random-effects model for this
outcome. We graded all evidence as low quality.

Secondary outcomes

Nipple trauma

No women in either group had any improvement in their nip-
ple condition at one to three days’ post-treatment initiation (RR
1.00, 95% CI 0.97 to 1.03, one trial, 147 women). While there
were improvements at four to five days’ post-treatment for some
women, there were no differences between the two groups (RR
1.07, 95% CI 0.91 to 1.27, one trial, 147 women). However, at
six to seven days’ post-treatment, women in the control group had
significantly improved nipple healing than women in the lanolin
group (RR 1.81, 95% CI 1.13 to 2.91, one trial, 147 women;
Analysis 4.2).

Breastfeeding duration and exclusivity

There were no differences between groups in the number of
women breastfeeding at four weeks’ postpartum (RR 1.11,95% CI
0.95 to 1.29, one trial, 162 women) and at 12 weeks’ postpartum
(RR 1.15, 95% CI 0.94 to 1.43, one trial, 165 women; Analysis
4.3). There were also no differences between groups in rates of
exclusive breastfeeding at four weeks’ postpartum (RR 1.06, 95%
CI 0.84 to 1.33, one trial, 162 women) and 12 weeks’ postpartum
(RR 1.06, 95% CI 0.79 to 1.43, one trial, 165 women; Analysis
4.4).

Maternal satisfaction with treatment

Women in the lanolin group were more satisfied with their nipple
pain treatment than women in the control group (RR 1.14, 95%
CI 1.04 to 1.25, one trial, 160 women; Analysis 4.5).

Comparison five: expressed breast milk versus no
intervention (control group)

Maternal outcomes

Primary outcome - nipple pain

There was no difference in reports of nipple pain between women
who applied EBM or women who applied nothing at one to three
days’ post-treatment initiation (RR 0.96, 95% CI 0.90 to 1.03,
one trial, 151 women), four to five days’ post-treatment initiation
(RR 1.17, 95% CI 0.71 to 1.92, one trial, 151 women), and six
to seven days’ post-treatment initiation (RR 0.62, 95% CI 0.11
to 3.63, one trial, 151 women) (see Analysis 5.1). We graded all
evidence as low quality.
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Secondary outcomes

Nipple trauma

Similarly, there was no difference in reports of nipple healing be-
tween EBM and control at one to three days’ post-treatment initi-
ation (RR 0.99, 95% CI 0.95 to 1.02, one trial, 151 women), four
to five days’ post-treatment initiation (RR 0.87, 95% CI 0.71 to
1.06, one trial, 151 women), and six to seven days” post-treatment
initiation (RR 1.30, 95% CI 0.78 to 2.18, one trial, 151 women)
(see Analysis 5.2).

Comparison six: lanolin versus expressed breast milk

Maternal outcomes

Primary outcome - nipple pain

While there was no difference in maternal reports of nipple pain
at one to three days’ post-treatment among women in the lanolin
group and women in the EBM group (RR 1.01, 95% CI 0.93 to
1.09, one trial, 152 women), there was a decrease in pain among
women in the EBM group at four to five days’ post-treatment (RR
1.56, 95% CI 1.05 to 2.32, one trial, 152 women). However, a
this benefit was not apparent at six to seven days’ post-treatment
(RR 1.58, 95% CI 0.27 to 9.20, one trial, one trial, 152 women)
(see Analysis 6.1). We graded all evidence as low quality.

Secondary outcomes

Nipple trauma

Similarly, while there was no difference in nipple healing at one
to three days’ post-treatment among women in the lanolin group
and women in the EBM group (RR 1.01, 95% CI 0.98 to 1.05,
one trial, 152 women), there was a significant improvement in
nipple healing among women in the EBM group at four to five
days’ post-treatment (RR 1.24, 95% CI 1.02 to 1.49, one trial,
152 women). However, this difference in nipple healing was not
apparent at six to seven days’ post-treatment (RR 1.39, 95% CI
0.92 to 2.10, one trial, 152 women) (see Analysis 6.2).

Comparison seven: lanolin versus all-purpose nipple
ointment

Maternal outcomes

Primary outcome - nipple pain

There were no differences in mean scores between lanolin and all-
purpose nipple ointment one week’ post-randomisation using the
PPI (MD 0.12, 95% CI -0.24 to 0.48, one trial, 150 women) or
the Pain Scale (MD 0.14, 95% CI -0.67 to 0.95, one trial, 150
women) (see Analysis 7.1). There was a difference in pain scores
favouring the all-purpose nipple ointment group at one week’ post-
randomisation using the McGill pain measure (MD 2.51, 95%
CI 0.61 to 4.41, one trial, 150 women; Analysis 7.1). We graded
all evidence as moderate quality.

Secondary outcomes

Mastitis

There was no difference in the incidence of mastitis between lano-
lin and all-purpose nipple ointment at 12 weeks' post-randomi-
sation (RR 0.66, 95% CI 0.11 to 3.82, one trial, 145 women;
Analysis 7.2).

Breastfeeding duration

There was no difference between lanolin and all-purpose nipple
ointment in the practice of any breastfeeding at one week’ post-
randomisation (RR 0.99, 95% CI 0.93 to 1.05, one trial, 150
women). At 12 weeks’ post-randomisation, although there were
more women in the lanolin group breastfeeding than women in
the all-purpose nipple ointment group, this was not statistically
significant (RR 1.18, 95% CI 0.99 to 1.40, one trial, 145 women
(see Analysis 7.3).

Breastfeeding exclusivity

There was no difference between lanolin and all-purpose nipple
ointment in the practice of exclusive breastfeeding at one week’
postpartum (RR0.89,95% CI 0.71 to 1.11, one trial, 150 women)
or 12 weeks postpartum (RR 1.32, 95% CI 0.96 to 1.80, one
trial, 145 women) (see Analysis 7.4).

Maternal satisfaction with breastfeeding

Women in the lanolin group were more satisfied with their infant
feeding experience at 12 weeks’ postpartum than women in the all-
purpose nipple ointment group (RR 3.12, 95% CI 0.85 to 5.39,

one trial, 142 women; Analysis 7.5).
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Maternal satisfaction with treatment

There was no difference between lanolin and all-purpose nipple

ointment in the number of women satisfied with their treatment

(RR 1.03, 95% CI 0.94 to 1.14, one trial, 145 women; Analysis

7.6).

ADDITIONAL SUMMARY OF FINDINGS [Explanation]

Breast shells with lanolin versus usual care for treating sore nipples in breastfeeding women

Patient or population: breastfeeding women with sore nipples
Settings: 1 hospital in Latvia
Intervention: breast shells with lanolin versus usual care

Outcomes lllustrative comparative risks* (95% Cl) Relative effect No of participants Quality of the evidence Comments
(95%Cl) (studies) (GRADE)
Assumed risk Corresponding risk
Control breast shells with lano-
lin
Nipple pain - The mean nipple painin - 61 SDOO 2
5-point Likert scale with the intervention groups (1 study) low!-2
established test-re-test was
reliability -0.20 lower
Follow-up: 10 days (-0.60 lower to 0.20
higher)

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95%Cl).
Cl: confidence interval.

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

! Study limitations (high risk of selection bias).


http://www.thecochranelibrary.com/view/0/SummaryFindings.html

2 Small numbers of participants.
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Glycerine gel dressing versus breast shells with lanolin for treating sore nipples among breastfeeding women

Patient or population: breastfeeding women with sore nipples
Settings: 1 hospital in Latvia

Intervention: glycerine gel dressing

Comparison: breast shells with lanolin

Outcomes lllustrative comparative risks* (95% Cl) Relative effect
(95%Cl)

Assumed risk Corresponding risk

Breast shells with lano- Glycerine gel dressing

No of participants
(studies)

Quality of the evidence Comments
(GRADE)

lin
Nipple pain - The mean nipple painin - 64 SDOO -
5-point Likert scale with the intervention groups (1 study) low!-2
established test-re-test was
reliability 0.42 higher
Follow-up: 10 days (-0.09 lower to 0.93

higher)

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is

based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95%Cl).

Cl: confidence interval.

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.

Very low quality: We are very uncertain about the estimate.

! Study limitations (high risk of selection bias).
2 Small numbers of participants.
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Lanolin versus no intervention (control group) for treating painful nipples among breastfeeding women

Patient or population: breastfeeding women with sore nipples

Settings: neonatal intensive care unit in Iran, postpartum unit in Canada
Intervention: lanolin

Comparison: no intervention

Outcomes Illustrative comparative risks* (95% Cl) Relative effect No of participants Quality of the evidence Comments
(95%Cl) (studies) (GRADE)
Assumed risk Corresponding risk
No intervention Lanolin
Nipple pain Study population RR0.97 147 SDOO
5-point verbal descrip- (0.91to 1.04) (1 study) low!2
tor scale 973 per 1000 943 per 1000
Follow-up: 1-3 days (885 to 1000)
Moderate
973 per 1000 944 per 1000
(885 to 1000)
Nipple pain Study population RR1.30 312 SDOO
5-point verbal descrip- (0.63 t0 2.66) (2 studies) low23
tor scale 563 per 1000 732 per 1000
Follow-up: 4-5 days (355 to 1000)
Moderate
543 per 1000 706 per 1000

(342 to 1000)
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Nipple pain Study population RR0.85 297 SDOO 2
5-point verbal descrip- (0.63t0 1.14) (2 studies) low23
tor scale 315 per 1000 268 per 1000
Follow-up: 6-7 days (199 to 360)
Moderate
310 per 1000 264 per 1000
(195 to 353)

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95%Cl).
Cl: confidence interval; RR: risk ratio.

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

! Limitations in study design (high risk of bias for blinding; unclear risk for 1 study for selection bias).
2 Number of participants is small.
3 Limitations in study design (high risk of bias for blinding; unclear risk for 1 study for selection bias).
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Expressed breast milk versus no intervention for treating painful nipples among breastfeeding women

Patient or population: breastfeeding women with sore nipples

Settings: neonatal intensive care unit in Iran

Intervention: expressed breast milk
Comparison: no intervention

Outcomes Illustrative comparative risks* (95% Cl) Relative effect No of participants Quality of the evidence Comments
(95%Cl) (studies) (GRADE)
Assumed risk Corresponding risk
No intervention Expressed breast milk
Nipple pain Study population RR0.96 151 SDOO
5-point verbal descrip- (0.9 to 1.03) (1 study) low!-2
tor scale 973 per 1000 934 per 1000
Follow-up: 1-3 days (875to 1000)
Moderate
973 per 1000 934 per 1000
(876 to 1000)
Nipple pain Study population RR1.17 151 SDOO
5-point verbal descrip- (0.71 t0 1.92) (1 study) low!-2

tor scale
Follow-up: 4-5 days

274 per 1000

321 per 1000
(195 to 526)

Moderate

274 per 1000

321 per 1000
(195 to 526)



'y ‘suos B AS|IM uyof Aq paysi|gnd ‘uoi3eI0qe||0D SuBIY0D Y] 0T @ IyS1ihdoD

(ma1A9Y) uswiom Suipasyyseaaq Suowe sajddiu [njured Suizeau; 4oy suoizuaAIdIU|

ST

Nipple pain Study population RR0.62 151 SDOO 2
5-point verbal descrip- (0.11 to 3.63) (1 study) low!-2
tor scale 41 per 1000 25 per 1000
Follow-up: 6-7 days (5to 149)
Moderate
41 per 1000 25 per 1000
(5 to 149)

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95%Cl).
Cl: confidence interval; RR: risk ratio.

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

! Study limitations (unclear selection bias; high risk of performance/detection bias).
2 Small number of participants.
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Lanolin versus expressed milk for treating sore nipples among breastfeeding women

Patient or population: breastfeeding women with sore nipples
Settings: neonatal intensive care unit in Iran

Intervention: lanolin

Comparison: expressed breast milk

Outcomes lllustrative comparative risks* (95% Cl) Relative effect No of participants Quality of the evidence Comments
(95%Cl) (studies) (GRADE)
Assumed risk Corresponding risk
Control lanolin
Nipple pain Study population RR1.01 152 SDOO
Women'’s reports of ‘ab- (0.93t0 1.09) (1 study) low!-2
sence of irritation’ 936 per 1000 945 per 1000
Follow-up: 1-3 days (870 to 1000)
Medium risk population
936 per 1000 945 per 1000
(870 to 1000)
Nipple pain Study population RR1.56 152 SDOO
Women’s reports of 'ab- (1.05t0 2.32) (1 study) low!2

sence of irritation’
Follow-up: 4-5 days

321 per 1000 501 per 1000

(337 to 745)

Medium risk population

321 per 1000 501 per 1000

(337 to 745)
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Nipple pain Study population RR1.58 152 SDOO 2
Women'’s reports of ‘ab- (0.27 to 9.20) (1 study) low!-2

sence of irritation’ 26 per 1000 41 per 1000

Follow-up: 6-7 days (7 to 239)

Medium risk population

26 per 1000 41 per 1000
(7 to 239)

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% Cl).
Cl: confidence interval; RR: risk ratio.

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

UInsufficient information available regarding sequence generation, allocation generation method, and allocation concealment.
2 Small number of participants.
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Lanolin versus all-purpose nipple ointment for treating painful nipples among breastfeeding women

Patient or population: breastfeeding women with sore nipples
Settings: 1 hospital in Canada

Intervention: all-purpose nipple ointment

Comparison: lanolin

Outcomes lllustrative comparative risks* (95% Cl) Relative effect No of participants Quality of the evidence Comments
(95%Cl) (studies) (GRADE)
Assumed risk Corresponding risk
Lanolin All-purpose  nipple oint-
ment
Nipple pain - The mean nipple painin - 150 SDBO -
Short Form McGill Pain the intervention groups (1 study) moderate!
Questionnaire scale 0- was
45 2.51 higher
Follow-up: 1 week (0.61 to 4.41 higher)
Nipple pain - The mean nipple painin - 150 SDBO -
Present Pain Intensity the intervention groups (1 study) moderate’
scale 0-5 was
Follow-up: 1 week 0.12 higher
(0.24 lower to 0.48
higher)
Nipple pain - The mean nipple painin - 150 SDBO -
Present Pain Intensity the intervention groups (1 study) moderate’

scale 0-10
Follow-up: 1 week

was
0.14 higher

(0.67 lower to 0.95
higher)
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*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95%Cl).
Cl: confidence interval.

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1 Small number of participants.



DISCUSSION

Summary of main results

Primary outcome: nipple pain

This review summarised the results of four trials involving 656
women conducted in three different counties (Canada, Iran, and
Latvia) under a variety of circumstances. Currently, there is no ev-
idence that glycerine gel dressings or breast shells with lanolin sig-
nificantly improve maternal perceptions of nipple pain (Cadwell
2004). Two trials found that women who applied nothing to their
breasts had the same level of perceived nipple pain at all time
periods post-treatment initiation as women who applied lanolin
(Jackson 2013; Mohammadzadeh 2005). Mohammadzadeh 2005
also found women who applied EBM had significantly lower per-
ceptions of nipple pain at four to five days” post-treatment initi-
ation than women who applied lanolin. However, this beneficial
effect was not seen at six to seven days’ post-treatment initiation.
There were no group differences in nipple pain perceptions at any
assessment period between women who applied EBM and women
who applied nothing. In the trial by Dennis 2012, women who
applied an all-purpose nipple ointment, in comparison to women
who applied lanolin, had no differences in nipple pain perceptions
on two of three validated pain measures. As such, there was no clear
beneficial effect of the all-purpose nipple ointment on nipple pain.
Based on these review results, there was insufficient evidence that
glycerine gel dressings, breast shells with lanolin, lanolin alone,
or all-purpose nipple ointment significantly improved maternal
perceptions of nipple pain. These findings suggest that applying
nothing or EBM may be equally beneficial in short-term nipple
pain as the application of lanolin. For most women, regardless of
treatment used, nipple pain reduced to mild levels after approxi-
mately seven to 10 days postpartum.

Secondary outcomes

Two trials examined

nipple (Cadwell
2004; Mohammadzadeh 2005). There was no evidence to suggest

trauma

that glycerine gel dressings or the application of lanolin and the
use of breast shells improved nipple healing. In one trial, women
who applied nothing had significantly improved nipple healing
at six to seven days post-treatment initiation than women who
applied lanolin (Mohammadzadeh 2005). Furthermore, women
who applied EBM had significantly improved nipple healing at
four to five days’ post-treatment initiation than women who ap-
plied lanolin, although the differences between groups were no
longer seen at six to seven days” post-treatment initiation. There
were no differences in nipple healing time between women who
applied EBM and women who applied nothing. These limited
results suggested that applying nothing or EBM may be equally

or more beneficial in relation to nipple wound healing as applying
an ointment such as lanolin.

Two trials followed women to 12 weeks  postpartum (Dennis
2012; Jackson 2013). The trial by Dennis 2012 found no dif-
ference in symptoms of mastitis at 12 weeks' postpartum among
women who applied lanolin and women who applied the all-pur-
pose nipple ointment. However, the rate of mastitis in this trial was
at 2.8%, suggesting that there may have been insufficient power
to detect differences between the two groups. This trial also ex-
amined breastfeeding duration and exclusivity at one week’ post-
randomisation and 12 weeks’ postpartum and found women who
applied lanolin were equally likely to be breastfeeding at both time
periods as women who applied the all-purpose nipple ointment.
There was no difference between the groups in relation to breast-
feeding exclusivity (Dennis 2012). Similarly, there were no differ-
ences in breastfeeding duration and exclusivity rates at four and
12 weeks’ postpartum between women who applied lanolin versus
women who applied nothing to their nipples (Jackson 2013).
Three trials evaluated maternal satisfaction with nipple pain treat-
ment (Cadwell 2004; Dennis 2012; Jackson 2013). In the trial
by Cadwell 2004, all women were satisfied with the glycerine gel
dressing and all but three were satisfied with the breast shell with
lanolin intervention. In the trial by Dennis 2012, women were
equally satisfied with the lanolin and all-purpose nipple ointment
treatments. Conversely, in the trial by Jackson 2013, more women
were satisfied with applying lanolin than nothing to their painful
nipples despite it not decreasing their perceptions of pain. Only
one trial examined women’s satisfaction with infant feeding at 12
weeks’ postpartum and found that women who used lanolin were
more satisfied with their breastfeeding experience than women
who applied the all-purpose nipple ointment (Dennis 2012).

Overall completeness and applicability of
evidence

The primary objective of this review was to assess the effects of all
interventions in the resolution or reduction of nipple pain. Inter-
ventions eligible to be part of this review included pharmacologi-
cal oral and topical treatments, non-pharmacological topical treat-
ments, dressings, nipple protection devices, and EBM. While we
included only four studies in the review, these trials evaluated di-
verse interventions including pharmacological topical ointments
(Dennis 2012), non-pharmacological topical ointments (Cadwell
2004; Dennis 2012; Jackson 2013; Mohammadzadeh 2005),
dressings (Cadwell 2004), nipple protection devices (Cadwell
2004), and EBM (Mohammadzadeh 2005). No included trials
evaluated pharmacological oral treatments. One trial did not in-
clude a “no treatment” control group (Dennis 2012), and one
trial combined breast shells with lanolin as one intervention ren-
dering us unable to determine whether one component or both
interventions were responsible for any treatment effect (Cadwell
2004). While three trials recruited women from postpartum units
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or breastfeeding clinics (Cadwell 2004; Dennis 2012; Jackson
2013), one trial recruited women from a neonatal intensive care
unit, which included a maternal population with unique breast-
feeding challenges (Mohammadzadeh 2005). No trial recruited
women from multiple sites. All four trials evaluated nipple pain as
an outcome to be included in this review. Only two trials examined
nipple trauma (Cadwell 2004; Mohammadzadeh 2005). Two tri-
als included breastfeeding duration and exclusivity (Dennis 2012;
Jackson 2013), and three trials examined treatment satisfaction
(Cadwell 2004; Dennis 2012; Jackson 2013). No infant outcomes
were included in any trial. Thus, the results of this review are lim-
ited in completeness of the treatment interventions evaluated, the
types of participants included, and the study outcomes assessed.
The applicability of evidence from this review was not strong and
the results should be interpreted with caution.

Quality of the evidence

The quality of the evidence for this review does not lead to ro-
bust conclusions regarding the objectives assessed. We included
only four trials, incorporating 656 women, in the review and all
four compared varying interventions, participants, study outcome
measures, and standards of usual care. The methodological quality
of the included studies was good. In two trials, the outcome as-
sessors were blinded to group allocation decreasing the possibility
of performance bias (Dennis 2012; Jackson 2013). For three of
the trials, there was no loss to follow-up for the primary outcome
measure (Cadwell 2004; Dennis 2012; Mohammadzadeh 2005).
Jackson 2013 reported a 12% loss to follow-up for the primary
outcome. All data were analysed according to intention-to-treat
principles and there was no obvious evidence of selective reporting
bias or any other sources of bias (e.g. trial discontinued early due
to some data-dependent process or extreme baseline imbalances).
We assessed the overall quality of the evidence for the primary
outcome of nipple pain using GRADE as low quality (GRADE
2008), mainly because single studies with few participants con-
tributed data for analysis.

We completed a comprehensive electronic search according to
the Cochrane Pregnancy and Childbirth Group’s detailed search
strategy and identified all known relevant studies. However, we
could not obtain all trial data and some potentially relevant stud-
ies many have been excluded from this review. We excluded some
studies due to insufficient study information and no response
from trial authors to our email correspondence (Afshariani 2006
Brent 1998; Gensch 2006; Kuscu 2002; Posso 2007). We ex-
cluded two studies that evaluated a treatment for cracked nipples
but did not include data for the primary outcome of nipple pain
(Coca 2008; Nicholson 1985). One study is awaiting translation
(Tafazoli 2010).

Agreements and disagreements with other
studies or reviews

Several reviews have been completed regarding the management
of nipple pain and trauma associated with breastfeeding. While
three reviews were descriptive (Braund 2001; Morland-Schultz
2004; Tait 2000), one was systematic in its approach (Page 2003).
Various studies aimed at treating nipple pain or trauma (or both)
that we excluded from our review were included in these re-
views. For example, in relation to pharmacological oral and topical
treatments, one small Canadian trial (84 women) evaluated four
treatment regimens for nipples infected with Staphylococcus aureus
(Livingstone 1999). Treatments included 1. the review of basic
breastfeeding techniques, 2. topical treatment with 2% mupirocin
ointment to nipples after each feed, 3. treatment with topical fu-
sidic acid ointment to nipples after each feed, and 4. treatment
with oral cloxacillin/erythromycin 500 mg every six hours for 10
days. Significantly more women had improved nipple damage in
the oral antibiotic group than the other groups and the trial was
discontinued early. However, this trial had several weaknesses in-
cluding small sample size, poor randomisation method, and no
nipple pain data presented by study group. One small trial (65
women) randomised primiparous women reporting nipple sore-
ness to one of six groups with one of three regimens (tea bag com-
press, water compress, no compress) and found that water and tea
bag compresses were equally effective in alleviating nipple sore-
ness (Lavergne 1997). However, the study reported an unclear
randomisation process, used a combined nipple pain and trauma
measure that was unvalidated, provided unusable raw data, and
had a high attrition rate (44.9%). Large, multi-site methodologi-
cally strong trials are need to evaluate diverse treatments for nipple
pain.

AUTHORS’ CONCLUSIONS

Implications for practice

There was insufficient evidence to recommend any intervention
for the treatment of nipple pain or trauma. However, an impor-
tant finding in this review was that regardless of the treatment
used, for most women nipple pain reduced to mild levels after
approximately seven to 10 days” postparcum. This has important
implications with respect to the information provided to women
about their nipple damage and the management of their pain. An-
ticipatory guidance is a common a strategy to decrease stress and
to promote coping among women across the perinatal period and
in the case of nipple pain and trauma, it may be a useful strategy
regarding usual time to pain reduction. It may also help sustain
breastfeeding during this time period when women are high risk
to discontinue or introduce supplementation. Lastly, since this re-
view found that there was no recommended intervention to treat
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nipple pain effectively, a final consideration for practice is to un-
derscore the importance of preventing nipple trauma and pain in
the early postpartum period. Nipple trauma often results from
improper latching or positioning at the breast. Consequently, it is
important to assist new breastfeeding women attentively imme-
diately after delivery with the goal of preventing nipple pain all
together. This assistance can be provided by health professionals or
lay individuals as suggested by other Cochrane systematic reviews
(e.g. Dyson 2005; Renfrew 2012).

Implications for research

Further research is warranted to evaluate the effectiveness of di-
verse interventions to improve nipple pain (including pharma-
cological oral and topical treatments, non-pharmacological topi-
cal treatments, dressings, nipple protection devices, and expressed
breast milk). While a new alternative for the treatment of nipple
pain is low-intensity LED phototherapy, a recent category of pho-
totherapy with some general evidence that it accelerates wound
healing and provides analgesia, only one small pilot study has
evaluated this intervention in relation to nipple trauma (Chaves
2012). There is still a lack of clarity regarding the effect of breast-
feeding education and corrective instruction in the treatment of
damaged nipples or as a control condition. Research in this area is
warranted. It is recommended that future research use standard-
ised pain measures to allow comparability of results across studies.
It is also recommended that future trials use standardised times
for measuring pain and treatment effects. Treatment effect at two
days’ postpartum may differ from treatment effectat 10 days’ post-

partum. Entry into future studies should be guided by the age
of the infant since the aetiology of pain in the first week may be
clinically different from nipple pain in the second or third week of
life. Attention should be paid to effective treatments at the time
that women are most likely to give up breastfeeding or introduce
supplementation due to nipple pain. Given the availability and
biological rationale for using expressed breast milk to treat nipple
pain and promote healing, future studies should include expressed
breast milk as one of the treatment arms. Lastly, further research
into the causes of nipple pain is necessary to enable the implemen-
tation of effective interventions as detailed pain analysis may assist
in assessing the success of these interventions (McClellan 2012).
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CHARACTERISTICS OF STUDIES

Characteristics of included studies [ordered by study ID]

Cadwell 2004

Methods

Quasi-randomised trial

Participants

94 breastfeeding Caucasian Latvian women with sore nipples or nipple trauma who
delivered in the previous 10 days. Excluded women with mastitis, abscess, fungal infec-
tions, or other pain related conditions. Women were identified and assessed by 12 dif-
ferent hospital-based midwives who received training to establish inter-user consistency
regarding latch assessment

Interventions

Intervention group 1: lanolin + breast shell (n = 31): women air-dried nipples after
breastfeeding, applied lanolin with washed hands and wore breast shells until the next
feeding. Treatment continued for 10 days or until the resolution of symptoms
Intervention group 2: glycerine gel (n = 33): with clean hands, women applied glycerine
gel dressing to the breast and continued for 10 days or until resolution of symptoms
Control group: (n = 30) breastfeeding assessment, education, and corrective interven-
tions. Measurement continued for 10 days or until resolution of symptoms

Both intervention groups received the same breastfeeding assessment, education, and
corrective interventions that were provided to women in the control group

Outcomes

At follow-up visits that occurred a maximum of 3 times in 10 days, midwives ranked
signs and symptoms of wound healing (women’s pain reports and midwives assessment
of skin surface)

1. Nipple pain: maternal self report measured with a 5-point verbal descriptor scale
comparing pain at first visit with pain at last visit

2. Nipple trauma: midwife assessment based on a scale of 1 to 3 where 1 = better/resolved,
2 = no change, and 3 = worse

3. Satisfaction with treatment: maternal self report ranging from very or somewhat
satisfied to very or somewhat dissatisfied

Notes

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk Participants allocated to whichever pre-packaged instruction
kit was next in the queue

Allocation concealment (selection bias)

High risk The order of kits may easily be altered in the queue

Blinding of participants and personnel
(performance bias)
wound healing

High risk Participants and personnel not blinded and outcome poten-
tially influenced due to the lack of blinding
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Cadwell 2004  (Continued)

Blinding of outcome assessment (detection High risk No indication that outcome assessors were blinded to group
bias) allocation and outcome potentially influenced due to the lack
wound healing of blinding

Incomplete outcome data (attrition bias) ~ Low risk 95 women approached, 94 consented, 1 dropped out, 0 ex-

All outcomes

cluded due to confounding problems or co-morbidities

Selective reporting (reporting bias)

Low risk Intention-to-treat analysis completed

Other bias

Low risk One minor note - the causes of nipple pain in the first week
may be clinically different from nipple pain in the second
week of life. The age of the infant at trial commencement was
unknown but was within the first 10 days’ postpartum

Dennis 2012

Methods

Double-blind randomised controlled trial

Participants

151 Canadian women who were breastfeeding with painful, damaged nipples within the
first 2 weeks’ postpartum. Excluded women who were using finger feeding or lactation
devices to give artificial milk, using a breast shield, had a history of breast reduction
surgery or had breast abnormalities that precluded exclusive breastfeeding. Potential
participants were identified by the hospital lactation consultants or staff nurses and were
recruited from a large teaching hospital in Canada

Interventions

Intervention group: all-purpose nipple ointment (n = 75): women applied ointment
sparingly after each feeding and did not wash off the ointment prior to next feeding.
Treatment continued after each feeding for the first 10 days of the trial, then ointment
was applied every other feeding for the remaining 4 days of the trial

Control group: lanolin (n = 76): women applied lanolin sparingly after each feeding
and did not wash it off prior to next feeding. Treatment continued after every feeding for
the first 10 days of trial, then ointment was applied every other feeding for the remaining
4 days of the trial

Outcomes

1. Nipple pain: maternal self report measured at the initial assessment and at 1 week’
post-randomisation with the Short Form McGill Pain Questionnaire, VAS (adapted into
a Likert scale 0-10) and the Present Pain Index

2. Mastitis symptoms: maternal self report at 12 weeks™ postpartum measured using
diagnostic criteria adapted from another study (Fetherston 1998)

3. Breastfeeding duration: assessed at 1 week’ post-randomisation and 12 weeks’ postpar-
tum by asking women if their infant received any breast milk during the past 24 hours

4. Breastfeeding exclusivity: assessed at 1 week’ post-randomisation and 12 weeks’ post-
partum using the levels of infant feeding suggested by Labbok 1990

5. Maternal satisfaction with infant feeding method measured by using an adaptation of
the Maternal Satisfaction with Infant Feeding Questionnaire (Dennis 2002b)

6. Maternal satisfaction with treatment: measured using questions related to satisfaction
with the effectiveness of the ointment. 1 item was rated on a 5-point Likert-type scale
where 1 = definitely satisfied to 5 = definitely not satisfied
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Dennis 2012  (Continued)

Notes

Riske of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk Randomisation was centrally controlled

bias) by the hospital pharmacy using standard
procedures for drug trials. Randomisation
numbers were generated in blocks of 20

Allocation concealment (selection bias) Low risk 160 identical containers were filled with ei-
ther lanolin or all-purpose nipple ointment
by the hospital pharmacy in accordance
with the standards of a double-blinded trial
and sequentially numbered. Because of a
slight difference in the appearance of the 2
ointments, inert food colouring was added
to the all-purpose nipple ointment to make
it look similar to lanolin. The ointments
were placed in identical unmarked, opaque
containers by the hospital pharmacy, where
the randomisation schedule was kept until
data collection was complete

Blinding of participants and personnel Low risk Participants and personnel blinded to

(performance bias) group allocation

wound healing

Blinding of outcome assessment (detection Low risk Research assistant blinded to group alloca-

bias) tion collected all outcome data

wound healing

Incomplete outcome data (attrition bias)  Low risk No loss to follow-up at the 1 week’ post-

All outcomes randomisation and 3% (n = 5) loss to fol-
low-up at the final assessment (12 weeks’
postpartum)

Selective reporting (reporting bias) Low risk Intention-to-treat analysis completed

Other bias Low risk 1 minor note - the age of the infant at

trial commencement was unknown but was
within the first 2 weeks’ postpartum
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Jackson 2013

Methods

Randomised controlled trial

Participants

186 in-hospital breastfeeding women who had given birth to a term infant and were
within 4 days’ postpartum. All women presented with complaints of nipple pain with
signs of trauma. Excluded women with the following: 1. infant not expected to be
discharged home with mother; 2. infant with congenital abnormalities that would impair
breastfeeding, and 3. maternal allergy to lanolin

Potential participants were identified by hospital staff nurses and were recruited from a
large teaching hospital in Canada

Interventions

Intervention group: lanolin (n = 93): women were provided with a tube of lanolin and
a handout with instructions for its use. Participants were instructed to wash their hands,
and to then gently apply a pea-sized amount of lanolin to the nipple and the areola
following every feed until resolution of symptoms or the end of the intervention period
Control group: usual care (n = 93): women were instructed to apply nothing to their

nipples for the trial period

Outcomes

1. Nipple pain: maternal self report measured at initial assessment and at 4 and 7 days’
post-randomisation using a Numeric Rating Scale (0-10) (primary outcome) Exploratory
analyses (not included in the review) were completed with the Sensory Pain Rating Index
(0-33), Affective Pain Rating Index (0-12), Total Pain Rating Index (0-45), Present Pain
Intensity (0-5), and Short Form McGill Pain Questionnaire (0-60)

2. Breastfeeding duration: measured at 4 and 12 weeks’ postpartum by asking women if
their infant received any breast milk during the past 24 hours

3. Breastfeeding exclusivity: measured at 4 and 12 weeks’ postpartum using the levels of
infant feeding suggested by Labbok 1990

4. Maternal satisfaction with treatment: measured at 12 weeks’ postpartum using ques-
tions related to satisfaction with the effectiveness of the ointment. 1 item was rated on
a 5-point Likert-type scale where 1 = definitely satisfied to 5 = definitely not satisfied

Notes

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Small pieces of paper were labelled either ’control group’
or ’intervention group’ and folded in half and then ran-
domly placed in envelopes by a research assistant not in-
volved in the trial

Allocation concealment (selection bias) Low risk Sequentially numbered, sealed, opaque envelopes
Blinding of participants and personnel High risk Participants could not be blinded to group allocation
(performance bias)
wound healing
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Jackson 2013 (Continued)

Blinding of outcome assessment (detection
bias)

wound healing

Low risk Research assistant blinded to group allocation collected
outcome data

Incomplete outcome data (attrition bias)
All outcomes

Low risk 186 women were randomised of which data were avail-
able for 165 (88.7%) at 4 and 7 days’ post-randomisa-
tion, 162 (87.1%) at 4 weeks’ postpartum, and 165 (88.
7%) at 12 weeks postpartum; 160 women completed the
maternal satisfaction questionnaire at 12 weeks’ postpar-

tum
Selective reporting (reporting bias) Low risk Intention-to-treat analysis completed
Other bias Low risk None noted

Mohammadzadeh 2005

Methods

Quasi-randomized trial

Participants

225 breastfeeding women from a single site in Iran presenting with fissure on the nipple
surface or around the nipples. Potential participants were identified by the 'ward special-
ists’ where the infants were in the unit’s neonatal intensive care unit

Interventions

Intervention group 1: expressed breast milk (n = 78): women rubbed hind milk on
their nipples at the end of each feeding for a treatment period of 7 days

Intervention group 2: lanolin (n = 74): women applied lanolin to nipples 3 times daily
and cleansed breasts with a wet cloth prior to feeding for a treatment period of 7 days
Control group: usual care (n = 73): women were instructed to apply nothing to their
nipples for the trial period

For all women in the trial, breastfeeding technique was assessed and, if necessary, corrected
and all Infants were fed on demand and breastfed exclusively

Outcomes

Nipple pain: maternal self report measured on days 1, 3, 5, 7, and 10 post-treatment
initiation and defined as the absence of irritation
Nipple trauma: determined subjectively as wound healing by an outcome assessor on
days 1, 3, 5, 7, and 10 post-treatment initiation

Notes

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection Unclear risk Insufficient information available regarding sequence genera-
bias) tion
Allocation concealment (selection bias) Unclear risk Insufficient information available regarding allocation gener-

ation method and allocation concealment
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Mohammadzadeh 2005 (Continued)

Blinding of participants and personnel High risk Participants could not be blinded to group allocation

(performance bias)
wound healing

Blinding of outcome assessment (detection High risk It is unknown if the outcome assessor was blinded to group

bias)

wound healing

allocation

Incomplete outcome data (attrition bias) ~ Low risk No loss to follow-up were reported

All outcomes

Selective reporting (reporting bias) Low risk Intention-to-treat analysis completed

Other bias

Unclear risk Measurement tools not described, e.g. how ’improvement
time’ and ’healing time’ were measured was not reported

n: number of women; VAS: visual analogue scale.

Characteristics of excluded studies /[ordered by study ID]

Study

Reason for exclusion

Abou-Dakn 2011

No usable data - data presented by breast not per woman so uncertain of denominators for primary outcome
and secondary outcome data were presented in figure format with no specific numbers. Emailed authors but
no response received

Afshariani 2006 Insufficient information regarding the study. Emailed authors but no response received

Amir 2004 Aim of study was not treatment of nipple pain - primary purpose was to discuss implementation problems
when conducting a trial to evaluate the effect of antibiotic use in the prevention of mastitis

Benbow 2004 A prevention trial - nipple pain not part of inclusion criteria

Berry 2012 Aim of the study was not the treatment of nipple pain - primary purpose was to evaluate the effect of tongue-
tie division on breastfeeding outcomes among women with various breastfeeding problems

Brent 1998 Insufficient information regarding the study. Emailed authors but no response received

Buchko 1994

A prevention trial - nipple pain not part of inclusion criteria

Buryk 2011 Primary purpose of study was to examine the effect of frenotomy on nipple pain relief among infants with
ankyloglossia
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(Continued)

Centuori 1999

A prevention trial - nipple pain not part of inclusion criteria

Chaves 2012 Methodologically weak: small sample size (10 women), participants up to 5 months’ postpartum recruited
resulting in different aetiology for nipple trauma, no information regarding compliance and attendance of
the 8 phototherapy sessions, sessions occurred twice per week for 4 weeks during a time period in which
natural nipple healing would be expected independent of phototherapy intervention, high loss to follow-up,
and no usable data - only median nipple pain data per group per session provided

Coca 2008 Aim of study was not the treatment of nipple pain - primary purpose was the promotion of nipple healing.
No data available related to the primary outcome of this review, nipple pain

Dodd 2003 A prevention trial - nipple pain not part of the inclusion criteria

Dollberg 2006 Primary purpose of study was to examine the effect of frenotomy on nipple pain relief among infants with
ankyloglossia

Emond 2014 Primary purpose of study was to examine the effect of immediate frenotomy on breastfeeding outcomes

Eryilmaz 2005 Aim of study was not the treatment of nipple pain - primary purpose was to compare incision and drainage
against needle aspiration for the treatment of breast abscesses

Gensch 2006 Insufficient information regarding the study. Emailed authors but no response received

Gosha 1988 Methodologically weak: convenience sample, women served as their own controls, and small sample size (15

women)

Gunther 1945

Methodologically weak: not an experimental study

Herd 1986 A prevention trial - nipple pain not part of inclusion criteria

Hewat 1987 A prevention trial - nipple pain not part of inclusion criteria

Hogan 2005 Aim of study was not treatment of nipple pain - primary purpose was to evaluate the effect of a surgical
intervention to treat tongue-tied breastfeeding infants

Kuscu 2002 Insufficient information regarding the study. Emailed authors but no response received

Lavergne 1997

Methodologically weak: unknown randomisation method (just state envelope), combined unvalidated nipple
pain and trauma measure, high attrition rate (44.9%), and no usable data

Livingstone 1999

Methodologically weak: small sample size for a 4-arm trial, poor randomisation method (tags pulled out of
an envelope), trial stopped early with uneven groups, and no usable data

Melli 2007a A prevention trial - nipple pain not part of inclusion criteria
Melli 2007b A prevention trial - nipple pain not part of inclusion criteria
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(Continued)

Newton 1952

A prevention trial - nipple pain not part of inclusion criteria

Nicholson 1985

Aim of study was not the treatment of nipple pain - primary purpose was the treatment of cracked nipples.
No data available related to the primary outcome of this review, nipple pain

Posso 2007

Insufficient information regarding the study. Emailed authors but no response received

Pugh 1996

A prevention trial - nipple pain not part of the inclusion criteria

Riordan 1985

A prevention trial - nipple pain not part of the inclusion criteria

Spangler 1993

A prevention trial - nipple pain not part of the inclusion criteria

Thussanasupap 2006

A prevention trial - nipple pain not part of the inclusion criteria

Woolridge 1980

Aim of study was not the treatment of nipple pain - the primary purpose was to evaluate the effect of a
traditional (Mexican Hat) and new (Thin Latex) nipple shield on the sucking patterns and milk intake of 5-
to 8-day-old infants

Ziemer 1995

A prevention trial - nipple pain not part of the inclusion criteria

Characteristics of studies awaiting assessment /[ordered by study ID]

Tafazoli 2010
Methods Randomised controlled trial
Participants 100 Iranian women with sore nipples

Interventions Intervention group 1: lanolin (n = 50)

Intervention group 2: aloe vera gel (n = 50)

Outcomes Nipple pain at day 3 and 7

Notes Trial report awaiting translation to English
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DATA AND ANALYSES

Comparison 1. Comparison one: glycerine gel dressing versus breastfeeding education only (control group)

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Nipple pain 1 63 Mean Difference (IV, Fixed, 95% CI) 0.22 [-0.32, 0.76]
1.1 Nipple pain at final 1 63 Mean Difference (IV, Fixed, 95% CI) 0.22 [-0.32, 0.76]
assessment
2 Nipple trauma 1 63 Risk Ratio (M-H, Fixed, 95% CI) 0.98 [0.78, 1.23]
2.1 Nipple trauma at final 1 63 Risk Ratio (M-H, Fixed, 95% CI) 0.98 [0.78, 1.23]
assessment
3 Maternal satisfaction with 1 63 Risk Ratio (M-H, Fixed, 95% CI) 1.11 [0.97, 1.27]

treatment

Comparison 2. Comparison two: breast shells with lanolin versus breastfeeding education only (control group)

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Nipple pain 1 61 Mean Difference (IV, Fixed, 95% CI) -0.20 [-0.60, 0.20]
1.1 Nipple pain at final 1 61 Mean Difference (IV, Fixed, 95% CI) -0.20 [-0.60, 0.20]
assessment
2 Nipple trauma 1 61 Risk Ratio (M-H, Fixed, 95% CI) 0.58 [0.15, 2.22]
2.1 Nipple trauma at final 1 61 Risk Ratio (M-H, Fixed, 95% CI) 0.58 [0.15, 2.22]
assessment
3 Maternal satisfaction with 1 61 Risk Ratio (M-H, Fixed, 95% CI) 1.00 [0.85, 1.18]

treatment

Comparison 3. Comparison three: glycerine gel dressing versus breast shells with lanolin

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Nipple pain 1 64 Mean Difference (IV, Fixed, 95% CI) 0.42 [-0.09, 0.93]
1.1 Nipple pain at final 1 64 Mean Difference (IV, Fixed, 95% CI) 0.42 [-0.09, 0.93]
assessment
2 Nipple trauma 1 64 Risk Ratio (M-H, Fixed, 95% CI) 1.88 [0.51, 6.87]
2.1 Nipple trauma at final 1 64 Risk Ratio (M-H, Fixed, 95% CI) 1.88 [0.51, 6.87]
assessment
3 Maternal satisfaction with 1 64 Risk Ratio (M-H, Fixed, 95% CI) 1.11 [0.97, 1.26]

treatment
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Comparison 4. Comparison four: lanolin versus no intervention (control group)

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Nipple pain 2 Risk Ratio (M-H, Random, 95% CI) Subtotals only
1.1 Nipple pain at 1-3 days’ 1 147 Risk Ratio (M-H, Random, 95% CI) 0.97 [0.91, 1.04]
post-treatment
1.2 Nipple pain at 4-5 days’ 2 312 Risk Ratio (M-H, Random, 95% CI) 1.30 [0.63, 2.66]
post-treatment
1.3 Nipple pain at 6-7 days’ 2 297 Risk Ratio (M-H, Random, 95% CI) 0.85 [0.63, 1.14]
post-treatment
2 Nipple trauma 1 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only
2.1 Nipple trauma at 1-3 days’ 1 147 Risk Ratio (M-H, Fixed, 95% CI) 1.0 [0.97, 1.03]
post-treatment
2.2 Nipple trauma at 4-5 days’ 1 147 Risk Ratio (M-H, Fixed, 95% CI) 1.07 [0.91, 1.27]
post-treatment
2.3 Nipple trauma at 6-7 days’ 1 147 Risk Ratio (M-H, Fixed, 95% CI) 1.81 [1.13, 2.91]
post-treatment
3 Breastfeeding duration 1 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only
3.1 Any breastfeeding at 4 1 162 Risk Ratio (M-H, Fixed, 95% CI) 1.11 [0.95, 1.29]
weeks” postpartum
3.2 Any breastfeeding at 12 1 165 Risk Ratio (M-H, Fixed, 95% CI) 1.15 [0.94, 1.43]
weeks postpartum
4 Breastfeeding exclusivity 1 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only
4.1 Exclusive breastfeeding at 1 162 Risk Ratio (M-H, Fixed, 95% CI) 1.06 [0.84, 1.33]
4 weeks postpartum
4.2 Exclusive breastfeeding at 1 165 Risk Ratio (M-H, Fixed, 95% CI) 1.06 [0.79, 1.43]
12 weeks’ postpartum
5 Maternal satisfaction with 1 160 Risk Ratio (M-H, Fixed, 95% CI) 1.14 [1.04, 1.25]

treatment

Comparison 5. Comparison five: expressed breast milk versus no intervention (control group)

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Nipple pain 1 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only
1.1 Nipple pain at 1-3 days’ 1 151 Risk Ratio (M-H, Fixed, 95% CI) 0.96 [0.90, 1.03]
post-treatment
1.2 Nipple pain at 4-5 days’ 1 151 Risk Ratio (M-H, Fixed, 95% CI) 1.17 [0.71, 1.92]
post-treatment
1.3 Nipple pain at 6-7 days’ 1 151 Risk Ratio (M-H, Fixed, 95% CI) 0.62 [0.11, 3.63]
post-treatment
2 Nipple trauma 1 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only
2.1 Nipple trauma 1-3 days’ 1 151 Risk Ratio (M-H, Fixed, 95% CI) 0.99 [0.95, 1.02]

post-treatment
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2.2 Nipple trauma 4-5 days’
post-treatment

2.3 Nipple trauma 6-7 days’
post-treatment

1

151

151

Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

0.87 [0.71, 1.00]

1.30 [0.78, 2.18]

Comparison 6. Comparison six: lanolin versus expressed breast milk

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Nipple pain 1 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only
1.1 Nipple pain at 1-3 days’ 1 152 Risk Ratio (M-H, Fixed, 95% CI) 1.01 [0.93, 1.09]
post-treatment
1.2 Nipple pain at 4-5 days’ 1 152 Risk Ratio (M-H, Fixed, 95% CI) 1.56 [1.05, 2.32]
post-treatment
1.3 Nipple pain at 6-7 days’ 1 152 Risk Ratio (M-H, Fixed, 95% CI) 1.58 [0.27, 9.20]
post-treatment
2 Nipple trauma 1 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only
2.1 Nipple trauma at 1-3 days’ 1 152 Risk Ratio (M-H, Fixed, 95% CI) 1.01 [0.98, 1.05]
post-treatment
2.2 Nipple trauma at 4-5 days’ 1 152 Risk Ratio (M-H, Fixed, 95% CI) 1.24 [1.02, 1.49]
post-treatment
2.3 Nipple trauma at 6-7 days’ 1 152 Risk Ratio (M-H, Fixed, 95% CI) 1.39 [0.92, 2.10]

post-treatment

Comparison 7. Comparison seven: lanolin versus all-purpose nipple ointment

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Nipple pain 1 Mean Difference (IV, Fixed, 95% CI) Subtotals only
1.1 Short Form McGill Pain 1 150 Mean Difference (IV, Fixed, 95% CI) 2.51 [0.61, 4.41]
at 1 week’ post-randomisation
1.2 Present Pain Index at 1 1 150 Mean Difference (IV, Fixed, 95% CI) 0.12 [-0.24, 0.48]
week’ post-randomisation
1.3 Pain Scale at 1 week’ post- 1 150 Mean Difference (IV, Fixed, 95% CI) 0.14 [-0.67, 0.95]
randomisation
2 Mastitis 1 145 Risk Ratio (M-H, Fixed, 95% CI) 0.66 [0.11, 3.82]
2.1 Mastitis at 12 weeks’ 1 145 Risk Ratio (M-H, Fixed, 95% CI) 0.66 [0.11, 3.82]
postpartum
3 Breastfeeding duration 1 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only
3.1 Any breastfeeding at 1 1 150 Risk Ratio (M-H, Fixed, 95% CI) 0.99 [0.93, 1.05]
week’ post-randomisation
3.2 Any breastfeeding at 12 1 145 Risk Ratio (M-H, Fixed, 95% CI) 1.18 [0.99, 1.40]
weeks” postpartum
4 Breastfeeding exclusivity 1 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only
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4.1 Exclusive breastfeeding at 1
1 week’ post-randomisation
4.2 Exclusive breastfeeding at 1
12 weeks’ postpartum
5 Maternal satisfaction with 1
breastfeeding
5.1 Maternal satisfaction with 1

breastfeeding at 12 weeks’
postpartum

6 Maternal satisfaction with 1
treatment

150

145

142

142

145

Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

0.89 [0.71, 1.11]

1.32 [0.96, 1.80]

3.12 [0.85, 5.39]

3.12 [0.85, 5.39]

1.03 [0.94, 1.14]

Analysis I.1. Comparison | Comparison one: glycerine gel dressing versus breastfeeding education only

(control group), Outcome | Nipple pain.

Review: Interventions for treating painful nipples among breastfeeding women

Comparison: | Comparison one: glycerine gel dressing versus breastfeeding education only (control group)

Outcome: | Nipple pain

Mean Mean
Study or subgroup Glycerine gel Education Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV/Fixed,95% Cl
I Nipple pain at final assessment
Cadwell 2004 33 1.9 (129) 30 1.68 (0.86) 100.0 % 022[-032,076]
Total (95% CI) 33 30 —— 100.0 % 0.22 [ -0.32, 0.76 ]
Heterogeneity: not applicable
Test for overall effect: Z = 0.80 (P = 0.42)
Test for subgroup differences: Not applicable
2 | 0 | 2
Favours glycerine gel Favours education
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Analysis 1.2. Comparison | Comparison one: glycerine gel dressing versus breastfeeding education only

Review: Interventions for treating painful nipples among breastfeeding women

(control group), Outcome 2 Nipple trauma.

Comparison: | Comparison one: glycerine gel dressing versus breastfeeding education only (control group)

Outcome: 2 Nipple trauma

Study or subgroup Glycerine gel Education Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H Fixed,95% Cl

| Nipple trauma at final assessment
Cadwell 2004 27133 25/30 100.0 % 0981078, 1.23]
Total (95% CI) 33 30 ——— 100.0 % 0.98 [ 0.78, 1.23 ]

Total events: 27 (Glycerine gel), 25 (Education)

Heterogeneity: not applicable
Test for overall effect: Z = 0.16 (P = 0.87)
Test for subgroup differences: Not applicable

0.5

Favours glycerine gel

0.7 | 1.5 2

Favours education

Analysis 1.3. Comparison | Comparison one: glycerine gel dressing versus breastfeeding education only

(control group), Outcome 3 Maternal satisfaction with treatment.

Review: Interventions for treating painful nipples among breastfeeding women

Comparison: | Comparison one: glycerine gel dressing versus breastfeeding education only (control group)

Outcome: 3 Maternal satisfaction with treatment

Study or subgroup Glycerine gel Education Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-HFixed,95% ClI

Cadwell 2004 33/33 27/30 - 100.0 % L1 [097,127]
Total (95% CI) 33 30 ™ 100.0 % 1.11[0.97,1.27 ]
Total events: 33 (Glycerine gel), 27 (Education)
Heterogeneity: not applicable
Test for overall effect: Z = 1.56 (P = 0.12)
Test for subgroup differences: Not applicable

0.5 0.7 | 1.5 2

Favours education

Favours glycerine gel
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Analysis 2.1. Comparison 2 Comparison two: breast shells with lanolin versus breastfeeding education only
(control group), Outcome | Nipple pain.

Review: Interventions for treating painful nipples among breastfeeding women

Comparison: 2 Comparison two: breast shells with lanolin versus breastfeeding education only (control group)

Outcome: | Nipple pain

Breast shell Mean Mean
Study or subgroup with lanolin Education Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV,Fixed,95% Cl
| Nipple pain at final assessment
Cadwell 2004 31 148 (0.72) 30 1.68 (0.86) —— 100.0 % -0.20 [ -0.60, 0.20 ]
Total (95% CI) 31 30 — 100.0 % -0.20 [ -0.60, 0.20 ]
Heterogeneity: not applicable
Test for overall effect: Z = 098 (P = 0.33)
Test for subgroup differences: Not applicable
-05  -025 0 0.25 05

Favours breast shell

Favours education

Analysis 2.2. Comparison 2 Comparison two: breast shells with lanolin versus breastfeeding education only
(control group), Outcome 2 Nipple trauma.

Review: Interventions for treating painful nipples among breastfeeding women

Comparison: 2 Comparison two: breast shells with lanolin versus breastfeeding education only (control group)

Outcome: 2 Nipple trauma

Breast shell
Study or subgroup with lanolin Education Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% CI M-HFixed,95% CI
| Nipple trauma at final assessment
Cadwell 2004 3/31 5/30 L 100.0 % 058[0.15222]
Total (95% CI) 31 30 T — 100.0 % 0.58 [ 0.15, 2.22 ]
Total events: 3 (Breast shell with lanolin), 5 (Education)
Heterogeneity: not applicable
Test for overall effect: Z = 0.79 (P = 043)
Test for subgroup differences: Not applicable
ol 02 05 1 2 5 10
Favours breast shell Favours education

Interventions for treating painful nipples among breastfeeding women (Review)
Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

50



Analysis 2.3. Comparison 2 Comparison two: breast shells with lanolin versus breastfeeding education only
(control group), Outcome 3 Maternal satisfaction with treatment.

Review: Interventions for treating painful nipples among breastfeeding women
Comparison: 2 Comparison two: breast shells with lanolin versus breastfeeding education only (control group)

Outcome: 3 Maternal satisfaction with treatment

Breast shel
Study or subgroup with lanolin Education Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-H Fixed,95% ClI
Cadwell 2004 28/31 27/30 l 100.0 % .00 [ 085, 1.18]
Total (95% CI) 31 30 i 100.0 % 1.00 [ 0.85,1.18 ]
Total events: 28 (Breast shell with lanolin), 27 (Education)
Heterogeneity: not applicable
Test for overall effect: Z = 0.04 (P = 0.97)
Test for subgroup differences: Not applicable
0.5 0.7 | 1.5 2
Favours education Favours breast shell
51
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Analysis 3.1.

Outcome | Nipple pain.

Comparison 3 Comparison three: glycerine gel dressing versus breast shells with lanolin,

Review: Interventions for treating painful nipples among breastfeeding women
Comparison: 3 Comparison three: glycerine gel dressing versus breast shells with lanolin
Outcome: | Nipple pain
Breast shell Mean Mean
Study or subgroup Glycerine gel with lanolin Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed 95% Cl IV/Fixed,95% Cl
| Nipple pain at final assessment
Cadwell 2004 33 1.9 (1.29) 31 148 (0.72) il 100.0 % 042[-009, 093]
Total (95% CI) 33 31 e — 100.0 % 0.42 [-0.09, 0.93 |
Heterogeneity: not applicable
Test for overall effect: Z = 1.62 (P =0.11)
Test for subgroup differences: Not applicable
2 0 2

Favours glycerine gel

Favours breast shell

Analysis 3.2. Comparison 3 Comparison three: glycerine gel dressing versus breast shells with lanolin,
Outcome 2 Nipple trauma.

Review: Interventions for treating painful nipples among breastfeeding women
Comparison: 3 Comparison three: glycerine gel dressing versus breast shells with lanolin
Outcome: 2 Nipple trauma
Breast shell
Study or subgroup Glycerine gel with lanolin Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% ClI M-H Fixed,95% ClI

| Nipple trauma at final assessment

Cadwell 2004 6/33 3/31 — 100.0 % 1.88[051,687]
Total (95% CI) 33 31 —— 100.0 % 1.88 [ 0.51, 6.87 ]
Total events: 6 (Glycerine gel), 3 (Breast shell with lanolin)
Heterogeneity: not applicable
Test for overall effect: Z = 095 (P = 0.34)
Test for subgroup differences: Not applicable

002 0.l | 10 50

Favours glycerine gel

Favours breast shell

Interventions for treating painful nipples among breastfeeding women (Review)
Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

52



Analysis 3.3. Comparison 3 Comparison three: glycerine gel dressing versus breast shells with lanolin,
Outcome 3 Maternal satisfaction with treatment.

Review: Interventions for treating painful nipples among breastfeeding women

Comparison: 3 Comparison three: glycerine gel dressing versus breast shells with lanolin

Outcome: 3 Maternal satisfaction with treatment

Breast shell
Study or subgroup Glycerine gel with lanolin Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% ClI M-HFixed,95% ClI

Cadwell 2004 33/33 28/31 i = 100.0 % .11 [097,126]
Total (95% CI) 33 31 - 100.0 % 1.11[0.97,1.26 ]
Total events: 33 (Glycerine gel), 28 (Breast shell with lanolin)
Heterogeneity: not applicable
Test for overall effect: Z = 1.54 (P = 0.12)
Test for subgroup differences: Not applicable
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Analysis 4.1. Comparison 4 Comparison four: lanolin versus no intervention (control group), Outcome |

Nipple pain.

Review: Interventions for treating painful nipples among breastfeeding women

Comparison: 4 Comparison four: lanolin versus no intervention (control group)

Outcome: | Nipple pain

Study or subgroup Lanolin Control Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N Cl
| Nipple pain at -3 days' post-treatment J
Mohammadzadeh 2005 70/74 71173 100.0 % 097091, 1.04]
Subtotal (95% CI) 74 73 - 100.0 % 0.97 [ 0.91, 1.04 ]
Total events: 70 (Lanolin), 71 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 0.82 (P = 041)
2 Nipple pain at 4-5 days’ post-treatment
Jackson 2013 63/80 69/85 = 54.1 % 097083, 1.13]
Mohammadzadeh 2005 37174 20/73 = 459 % 1.83[1.18,2.83]
Subtotal (95% CI) 154 158 T — 100.0 % 1.30 [ 0.63, 2.66 ]
Total events: 100 (Lanolin), 89 (Control)
Heterogeneity: Tau? = 0.24; Chi? = 9.64, df = | (P = 0.002); 1> =90%
Test for overall effect: Z = 0.71 (P = 0.48)
3 Nipple pain at 6-7 days' post-treatment
Jackson 2013 36/74 44176 B 96.4 % 0.84[0.62 1.14]
Mohammadzadeh 2005 3/74 3/73 36% 099 [021,473]
Subtotal (95% CI) 148 149 — 100.0 % 0.85 [ 0.63, 1.14 ]
Total events: 39 (Lanolin), 47 (Control)
Heterogeneity: Tau? = 0.0; Chi? = 0.04, df = | (P = 0.84); I> =0.0%
Test for overall effect: Z = 1.1 (P =0.27)
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Analysis 4.2. Comparison 4 Comparison four: lanolin versus no intervention (control group), Outcome 2

Review: Interventions for treating painful nipples among breastfeeding women

Comparison: 4 Comparison four: lanolin versus no intervention (control group)

Outcome: 2 Nipple trauma

Nipple trauma.

Study or subgroup Lanolin Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-HFixed,95% ClI

| Nipple trauma at |-3 days’ post-treatment L

Mohammadzadeh 2005 74174 73/73 100.0 % 1.00[ 097, 1.03]
Subtotal (95% CI) 74 73 * 100.0 % 1.00 [ 0.97, 1.03 |
Total events: 74 (Lanolin), 73 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 0.0 (P = 1.0)
2 Nipple trauma at 4-5 days’ post-treatment

Mohammadzadeh 2005 61/74 56/73 i 100.0 % 107091, 127]
Subtotal (95% CI) 74 73 - 100.0 % 1.07 [ 0.91, 1.27 ]
Total events: 61 (Lanolin), 56 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 0.86 (P = 0.39)
3 Nipple trauma at 6-7 days’ post-treatment

Mohammadzadeh 2005 33/74 18/73 L 100.0 % 181 [1.13,291]
Subtotal (95% CI) 74 73 e — 100.0 % 1.81[1.13,2.91]

Total events: 33 (Lanolin), 18 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 2.45 (P = 0.014)

0.5 0.7

Favours lanolin

Favours control

Interventions for treating painful nipples among breastfeeding women (Review)
Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

55



Analysis 4.3. Comparison 4 Comparison four: lanolin versus no intervention (control group), Outcome 3

Breastfeeding duration.

Review: Interventions for treating painful nipples among breastfeeding women
Comparison: 4 Comparison four: lanolin versus no intervention (control group)

Outcome: 3 Breastfeeding duration

Study or subgroup Lanolin Control Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% C M-H Fixed,95% Cl

| Any breastfeeding at 4 weeks’ postpartum L

Jackson 2013 66/78 64/84 100.0 % .11 7095, 1.29]
Subtotal (95% CI) 78 84 . 100.0 % 1.11[0.95,1.29 ]
Total events: 66 (Lanolin), 64 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 1.35 (P = 0.18)
2 Any breastfeeding at |2 weeks' postpartum

Jackson 2013 59/81 53/84 | 100.0 % 1157094, 143]
Subtotal (95% CI) 81 84 g 100.0 % 1.15[0.94, 1.43 |

Total events: 59 (Lanolin), 53 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 1.34 (P = 0.18)

Test for subgroup differences: Chi? = 0.09, df = | (P = 0.77), I> =0.0%
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Analysis 4.4. Comparison 4 Comparison four: lanolin versus no intervention (control group), Outcome 4
Breastfeeding exclusivity.

Review: Interventions for treating painful nipples among breastfeeding women

Comparison: 4 Comparison four: lanolin versus no intervention (control group)

Outcome: 4 Breastfeeding exclusivity

Study or subgroup Lanolin Control Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H Fixed,95% Cl

| Exclusive breastfeeding at 4 weeks' postpartum L

Jackson 2013 51/78 52/84 100.0 % 1.06 [ 0.84, 1.33]
Subtotal (95% CI) 78 84 ¢ 100.0 % 1.06 [ 0.84, 1.33 |
Total events: 51 (Lanolin), 52 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 0.46 (P = 0.65)
2 Exclusive breastfeeding at 12 weeks’ postpartum

Jackson 2013 43/81 42/84 [ | 100.0 % 1.06 [0.79, 143 ]
Subtotal (95% CI) 81 84 . 100.0 % 1.06 [ 0.79, 1.43 |
Total events: 43 (Lanolin), 42 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 0.40 (P = 0.69)
Test for subgroup differences: Chi? = 0.00, df = | (P = 0.98), I> =0.0%
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Analysis 4.5. Comparison 4 Comparison four: lanolin versus no intervention (control group), Outcome 5
Maternal satisfaction with treatment.

Review:

Interventions for treating painful nipples among breastfeeding women

Comparison: 4 Comparison four: lanolin versus no intervention (control group)

Outcome: 5 Maternal satisfaction with treatment

Study or subgroup Lanolin Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-H,Fixed,95% ClI

Jackson 2013 78179 70581 3 1000 % 1141104, 125 ]
Total (95% CI) 79 81 - 100.0 % 1.14 [ 1.04, 1.25]

Total events: 78 (Lanolin), 70 (Control)
Heterogeneity: not applicable

Test for overall effect: Z =291 (P = 0.0037)
Test for subgroup differences: Not applicable
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Analysis 5.1. Comparison 5 Comparison five: expressed breast milk versus no intervention (control group),

Outcome | Nipple pain.

Review: Interventions for treating painful nipples among breastfeeding women

Comparison: 5 Comparison five: expressed breast milk versus no intervention (control group)

Outcome: | Nipple pain

Study or subgroup Expressed breast milk Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-H Fixed,95% ClI

| Nipple pain at -3 days' post-treatment J

Mohammadzadeh 2005 73178 71173 100.0 % 096 [ 090, 1.03]
Subtotal (95% CI) 78 73 - 100.0 % 0.96 [ 0.90, 1.03 ]
Total events: 73 (Expressed breast milk), 71 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 1.08 (P = 0.28)
2 Nipple pain at 4-5 days’ post-treatment

Mohammadzadeh 2005 25/78 20173 —— 1000 % 117 [071,192]
Subtotal (95% CI) 78 73 ——— 100.0 % 1.17[0.71,1.92 ]
Total events: 25 (Expressed breast milk), 20 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 0.62 (P = 0.53)
3 Nipple pain at 6-7 days’ post-treatment

Mohammadzadeh 2005 2/78 3/73 M 100.0 % 0.62[0.11,363]
Subtotal (95% CI) 78 73 e 100.0 % 0.62 [ 0.11, 3.63 ]
Total events: 2 (Expressed breast milk), 3 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 0.53 (P = 0.60)

0.5 0.7 |

Favours breast milk

Favours control

Interventions for treating painful nipples among breastfeeding women (Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

59



Analysis 5.2. Comparison 5 Comparison five: expressed breast milk versus no intervention (control group),

Review: Interventions for treating painful nipples among breastfeeding women

Comparison: 5 Comparison five: expressed breast milk versus no intervention (control group)

Outcome: 2 Nipple trauma

Outcome 2 Nipple trauma.

Study or subgroup Expressed breast milk Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-H Fixed,95% ClI

| Nipple trauma -3 days’ post-treatment L

Mohammadzadeh 2005 77178 73/73 100.0 % 099 [095, 1.02]
Subtotal (95% CI) 78 73 4 100.0 % 0.99 [ 0.95, 1.02 ]
Total events: 77 (Expressed breast milk), 73 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 0.68 (P = 0.50)
2 Nipple trauma 4-5 days’ post-treatment

Mohammadzadeh 2005 52/78 56/73 —- 1000 % 087[071,1.06]
Subtotal (95% CI) 78 73 — 100.0 % 0.87 [ 0.71, 1.06 ]
Total events: 52 (Expressed breast milk), 56 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 1.37 (P = 0.17)
3 Nipple trauma 6-7 days’ post-treatment

Mohammadzadeh 2005 25/78 18/73 L] 100.0 % 1.30[0.78,2.18]
Subtotal (95% CI) 78 73 T — 100.0 % 1.30 [ 0.78, 2.18 ]

Total events: 25 (Expressed breast milk), 18 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 1.00 (P = 0.32)
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Analysis 6.1. Comparison 6 Comparison six: lanolin versus expressed breast milk, Outcome | Nipple pain.
Review: Interventions for treating painful nipples among breastfeeding women
Comparison: 6 Comparison six: lanolin versus expressed breast milk

Outcome: | Nipple pain

Expressed
Study or subgroup Lanolin breast milk Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-HFixed,95% ClI
| Nipple pain at |-3 days’ post-treatment L
Mohammadzadeh 2005 70/74 73178 100.0 % 1.01' [ 093, 1.09]
Subtotal (95% CI) 74 78 hg 100.0 % 1.01 [ 0.93, 1.09 ]
Total events: 70 (Lanolin), 73 (Expressed breast milk)
Heterogeneity: not applicable
Test for overall effect: Z = 026 (P = 0.79)
2 Nipple pain at 4-5 days’ post-treatment
Mohamrmadzadeh 2005 37174 25/78 —— 1000 % 156 [ 105,232 ]
Subtotal (95% CI) 74 78 T—— 100.0 % 1.56 [ 1.05,2.32 ]
Total events: 37 (Lanolin), 25 (Expressed breast milk)
Heterogeneity: not applicable
Test for overall effect: Z = 2.20 (P = 0.027)
3 Nipple pain at 6-7 days' post-treatment
Mohammadzadeh 2005 3/74 2/78 L 100.0 % 1.58027,9.20]
Subtotal (95% CI) 74 78 T —— 100.0 % 1.58 [0.27,9.20 ]
Total events: 3 (Lanolin), 2 (Expressed breast milk)
Heterogeneity: not applicable
Test for overall effect: Z =051 (P = 0.61)
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Analysis 6.2. Comparison 6 Comparison six: lanolin versus expressed breast milk, Outcome 2 Nipple

trauma.

Review: Interventions for treating painful nipples among breastfeeding women

Comparison: 6 Comparison six: lanolin versus expressed breast milk

Outcome: 2 Nipple trauma

Expressed
Study or subgroup Lanolin breast milk Risk Ratio Weight Risk Ratio
n/N n/N M-HFixed,95% Cl M-HFixed,95% Cl

| Nipple trauma at |-3 days’ post-treatment L

Mohammadzadeh 2005 74174 77178 100.0 % 1.01' [ 098, 1.05]
Subtotal (95% CI) 74 78 > 100.0 % 1.01 [ 0.98, 1.05 |
Total events: 74 (Lanolin), 77 (Expressed breast milk)
Heterogeneity: not applicable
Test for overall effect: Z = 0.68 (P = 0.49)
2 Nipple trauma at 4-5 days’ post-treatment

Mohammadzadeh 2005 61/74 52178 — 1000 % 1241102 149 ]
Subtotal (95% CI) 74 78 — 100.0 % 1.24 [ 1.02, 1.49 ]
Total events: 61 (Lanolin), 52 (Expressed breast milk)
Heterogeneity: not applicable
Test for overall effect: Z = 2.20 (P = 0.028)
3 Nipple trauma at 6-7 days’ post-treatment

Mohammadzadeh 2005 33/74 25/78 —— 100.0 % 1.39[092,2.10]
Subtotal (95% CI) 74 78 — 100.0 % 1.39 [0.92, 2.10 ]
Total events: 33 (Lanolin), 25 (Expressed breast milk)
Heterogeneity: not applicable
Test for overall effect: Z = 1.58 (P = 0.12)
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Analysis 7.1. Comparison 7 Comparison seven: lanolin versus all-purpose nipple ointment, Outcome |

Review: Interventions for treating painful nipples among breastfeeding women

Comparison: 7 Comparison seven: lanolin versus all-purpose nipple ointment

Outcome: | Nipple pain

Nipple pain.

All-purpose Mean Mean
Study or subgroup Lanolin nipple cream Difference Weight Difference
N Mean(SD) N Mean(SD) IV/Fixed,95% Cl IV,Fixed,95% Cl
| Short Form McGill Pain at | week’ post-randomisation
Dennis 2012 75 7.13 (7.03) 75 4.62 (4.61) I 100.0 % 251 [061,4417]
Subtotal (95% CI) 75 75 — 100.0% 2.51[0.61, 4.41 |
Heterogeneity: not applicable
Test for overall effect: Z = 2.59 (P = 0.0097)
2 Present Pain Index at | week’ post-randomisation
Dennis 2012 75 1.6 (127) 75 148 (0.98) L 100.0 % 0.12[-024,048]
Subtotal (95% CI) 75 75 ——_— 100.0 % 0.12 [ -0.24, 0.48 |
Heterogeneity: not applicable
Test for overall effect: Z = 0.65 (P = 0.52)
3 Pain Scale at | week’ post-randomisation
Dennis 2012 75 329 (2.8) 75 3.15 (2.26) —— 100.0 % 0.14[-0.67,095]
Subtotal (95% CI) 75 75 ———_——— 100.0 % 0.14 [ -0.67, 0.95 ]

Heterogeneity: not applicable
Test for overall effect: Z = 0.34 (P = 0.74)
Test for subgroup differences: Chi? = 5.87, df = 2 (P = 0.05), I* =66%

-1 -05

Favours lanolin

0 05 |

Favours all-purpose cream

Interventions for treating painful nipples among breastfeeding women (Review)
Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

63



Analysis 7.2. Comparison 7 Comparison seven: lanolin versus all-purpose nipple ointment, Outcome 2

Mastitis.

Review: Interventions for treating painful nipples among breastfeeding women

Comparison: 7 Comparison seven: lanolin versus all-purpose nipple ointment

Outcome: 2 Mastitis

All-purpose
Study or subgroup Lanolin nipple cream Risk Ratio Weight Risk Ratio
n/N n/N M-HFixed,95% Cl M-H Fixed,95% Cl
| Mastitis at |2 weeks' postpartum
Dennis 2012 2/73 3/72 100.0 % 0.66[0.11,382]
Total (95% CI) 73 72 100.0 % 0.66 [ 0.11, 3.82 ]

Total events: 2 (Lanolin), 3 (All-purpose nipple cream)
Heterogeneity: not applicable

Test for overall effect: Z = 047 (P = 0.64)

Test for subgroup differences: Not applicable
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Analysis 7.3. Comparison 7 Comparison seven: lanolin versus all-purpose nipple ointment, Outcome 3

Breastfeeding duration.

Review: Interventions for treating painful nipples among breastfeeding women
Comparison: 7 Comparison seven: lanolin versus all-purpose nipple ointment

Outcome: 3 Breastfeeding duration

All-purpose
Study or subgroup Lanolin nipple cream Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-HFixed,95% CI
| Any breastfeeding at | week' post-randomisation ‘

Dennis 2012 72175 73/75 100.0 % 0991093, 1.05]
Subtotal (95% CI) 75 75 * 100.0 % 0.99 [ 0.93, 1.05 ]
Total events: 72 (Lanolin), 73 (All-purpose nipple cream)

Heterogeneity: not applicable
Test for overall effect: Z = 0.45 (P = 0.65)
2 Any breastfeeding at |2 weeks' postpartum

Dennis 2012 62/73 52172 L 100.0 % 118099, 140 ]
Subtotal (95% CI) 73 72 - 100.0 % 1.18 [ 0.99, 1.40 ]
Total events: 62 (Lanolin), 52 (All-purpose nipple cream)

Heterogeneity: not applicable
Test for overall effect: Z = 1.84 (P = 0.066)
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Analysis 7.4. Comparison 7 Comparison seven: lanolin versus all-purpose nipple ointment, Outcome 4
Breastfeeding exclusivity.

Review: Interventions for treating painful nipples among breastfeeding women

Comparison: 7 Comparison seven: lanolin versus all-purpose nipple ointment

Outcome: 4 Breastfeeding exclusivity

All-purpose
Study or subgroup Lanolin nipple cream Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H Fixed,95% Cl

| Exclusive breastfeeding at | week' post-randomisation 4

Dennis 2012 48/75 54/75 100.0 % 0891071, 1.11]
Subtotal (95% CI) 75 75 - 100.0 % 0.89 [ 0.71, 1.11]
Total events: 48 (Lanolin), 54 (All-purpose nipple cream)
Heterogeneity: not applicable
Test for overall effect: Z = 1.05 (P = 0.30)
2 Exclusive breastfeeding at 12 weeks’ postpartum

Dennis 2012 44173 3372 - 100.0 % 132096, 1.80 ]
Subtotal (95% CI) 73 72 i 100.0 % 1.32 [ 0.96, 1.80 ]

Total events: 44 (Lanolin), 33 (All-purpose nipple cream)
Heterogeneity: not applicable
Test for overall effect: Z = 1.72 (P = 0.086)
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Analysis 7.5. Comparison 7 Comparison seven: lanolin versus all-purpose nipple ointment, Outcome 5

Maternal satisfaction with breastfeeding.

Review: Interventions for treating painful nipples among breastfeeding women
Comparison: 7 Comparison seven: lanolin versus all-purpose nipple ointment

Outcome: 5 Maternal satisfaction with breastfeeding

All-purpose Mean Mean
Study or subgroup Lanolin nipple cream Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV,Fixed,95% Cl

| Maternal satisfaction with breastfeeding at |2 weeks' postpartum
Dennis 2012 72 48.05 (5.96) 70 4493 (7.73) - 100.0 % 3.12[085,539]
Total (95% CI) 72 70 —— 100.0 % 3.12[0.85,5.39 ]

Heterogeneity: not applicable
Test for overall effect: Z = 2.69 (P = 0.0072)
Test for subgroup differences: Not applicable
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Analysis 7.6. Comparison 7 Comparison seven: lanolin versus all-purpose nipple ointment, Outcome 6

Maternal satisfaction with treatment.
Review: Interventions for treating painful nipples among breastfeeding women
Comparison: 7 Comparison seven: lanolin versus all-purpose nipple ointment

Outcome: 6 Maternal satisfaction with treatment

All-purpose

Study or subgroup Lanolin nipple cream Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% ClI M-H,Fixed,95% ClI

Dennis 2012 68/73 65/72 ' 100.0 % 1.03[094, 1.14]
Total (95% CI) 73 72 - 100.0 % 1.03 [ 0.94, 1.14 ]

Total events: 68 (Lanolin), 65 (All-purpose nipple cream)
Heterogeneity: not applicable

Test for overall effect: Z = 0.63 (P = 0.53)

Test for subgroup differences: Not applicable
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

The methods have been updated to reflect the latest Cochrane Handbook for Systematic Reviews of Interventions (Higgins 2011). We did
not include mothers with nipple pain due solely to manual expression of milk using various types of breast pumps (e.g. mothers with
infants in the neonatal intensive care unit) in this review as the actiology of the damage and required treatment is different.

We added LED phototherapy as an intervention for inclusion.
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