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Introduction
Breastfeeding	 is	 considered	 as	 the	
ideal	 method	 of	 feeding	 infants’	
period.[1]	 Breastfeeding	 cessation	 causes	
infant’s	 deprivation	 of	 the	 benefits	 of	
breast	 milk.[2]	 Accordingly,	 nipple	 trauma	
is	 the	 main	 reason	 for	 early	 breastfeeding	
cessation,[3]	 in	 which	 mother	 experiences	
pain	 as	 well	 as	 bleeding	 at	 the	 start,	
during,	 and	 between	 breastfeeding.[4]	 Also,	
nipple	 fissure	 may	 have	 a	 harmful	 effect	
on	 milk	 production,[5]	 and	 its	 highest	
prevalence	 is	 between	 3	 and	 7	 days	 after	
delivery.[6]	 The	 injured	 and	 painful	 nipples	
are	 not	 considered	 as	 a	 part	 of	 the	 natural	
course	 of	 breastfeeding	 and	 should	 be	
healed	as	 soon	as	possible.[7]	 Indeed,	breast	
pain	 is	 the	 second	 cause	 of	 breastfeeding	
cessation	 after	 the	 feeling	 of	 a	 condition	
that	 the	 mother’s	 milk	 is	 insufficient.[8]	 In	
addition,	 different	 measures	 are	 taken	 to	
eliminate	 nipple	 fissure.[9]	 Remaining	 of	
some	milk	on	 the	nipple	and	spontaneously	
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Abstract
Background:	 Nipple	 fissure	 is	 a	 common	 problem	 among	 breastfeeding	 women,	 which	 can	
lead	 to	 early	 cessation	 of	 breastfeeding.	 Because	 of	 the	 lack	 of	 effective	 treatment	 and	 given	 the	
approved	 efficacy	 of	 honey	 and	 yarrow	 on	 sore	 healing,	 this	 study	 was	 conducted	 to	 evaluate	
and	 compare	 the	 effects	 of	 yarrow,	 honey,	 and	 breast	 milk	 on	 the	 treatment	 of	 nipple	 fissure.	
Materials and Methods:	 This	 study	was	 a	 three‑group	 clinical	 trial,	 and	 sampling	was	 conducted	
at	 Sina	 breastfeeding	 counseling	 center	 from	September	 2016	 to	March	 2018	 in	 Sirjan,	 Iran,	 using	
a	 target‑based	method.	 The	 sample	 size	 consisted	 of	 150	 individuals	 who	were	 randomly	 assigned	
into	 three	 groups	 as	 topical	 use	 of	 yarrow,	 the	mountain	 honey,	 and	 breast	milk	 after	 obtaining	 the	
written	informed	consent.	The	correct	method	of	breastfeeding	and	using	materials	were	instructed	to	
these	three	groups	on	the	1st,	3rd,	and	7th	days,	where	the	Storr	scale	was	completed	by	the	researcher.	
Results:	Friedman	test	showed	that,	in	these	three	groups	of	yarrow	(2	=	92.19,	df	=	2, p <	0.001),	
honey	 (2	 =	 93.29,	 df	 =	 2, p <	 0.001),	 and	 breast	milk	 (2	 =	 90.51,	 df	 =	 2, p <	 0.001));	 severity	
of	 fissure	 had	 a	 significant	 reduction.	 Nevertheless,	 Kruskal–Wallis	 test	 revealed	 no	 significant	
difference	 among	 the	 severity	 of	 fissure	 scores	 in	 these	 three	 groups	 (p	 >	 0.05).	Conclusions:	Use	
of	 honey,	 yarrow,	 and	 breast	milk	 can	 be	 recommended	 to	women	 in	 breastfeeding	 counseling	 and	
pharmaceutical	companies	can	be	advised	to	use	honey	and	yarrow	in	 the	preparation	of	anti‑fissure	
creams.
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drying	 of	 that	 is	 beneficial,	 because	
the	 breast	 milk	 has	 both	 antiseptic	 and	
softening	properties.[5]	Lanolin	is	commonly	
used	to	treat	fissure;	however,	some	women	
do	not	use	it	due	to	allergy	or	contradictory	
effects	of	lanolin	on	sore	nipples,	which	has	
been	reported	in	numerous	studies.[4]

In	 recent	 years,	 due	 to	 the	 failure	 of	
existing	 therapies,	 researchers	 tend	 to	
use	 herbal	 medicines.[9]	 Yarrow	 (Achillea 
Millefolium)	 is	 among	 the	 herbs	 whose	
various	 effects	 have	 been	 mentioned	
in	 both	 the	 traditional	 and	 modern	
medicines.[10]	 The	 most	 important	 and	
effective	 ingredients	 in	 this	 plant	 are	
cyanogenic	 glycosides,	 oxylines,	 choline,	
formic	 acid,	 tannin,	 camasolin	 escape	 oil,	
alkaloids,	 and	 flavonoids.[11]	 Yarrow	 plant	
is	 used	 in	 the	 traditional	 medicine	 for	 the	
treatment	 of	 bleeding,	 menstrual	 disorders,	
hemorrhoids,	 blood	 in	 urine,	 inflammation,	
and	 so	 forth.[12]	 Yarrow	 has	 been	
extensively	 used	 in	 traditional	 medicine	
against	 inflammatory	 disorders	 and	 for	
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skin	wound	 healing.[13]	This	 plant	 has	 anti‑fever	 properties	
and	 its	 extract	 or	 brewed	 in	water	 or	 alcohol	 can	 heal	 the	
wounds	and	injuries	of	women’s	breast	skin.[11]	Also,	honey	
has	 long	 been	 documented	 to	 have	 healing	 properties.[14]	
Moreover,	it	plays	an	important	role	in	the	process	of	ulcer	
healing,	 due	 to	 its	 acidity	 and	 also	 the	 presence	 of	 sugar	
and	 other	 nutrients.	 In	 addition,	 honey	 causes	 the	 growth	
of	 new	 tissues	 by	 increasing	 free	 oxygen	 in	 the	 ulcer	
environment.[15]	A	 study	by	Mohammed	concluded	 that	 the	
use	 of	 natural	 honey	 in	 the	 management	 of	 chronic	 foot	
ulcers	was	proved	 to	be	effective.[15]	Also,	a	study	by	Soha	
showed	 that	 honey	 could	 be	 used	 as	 an	 effective	 and	 safe	
material	for	covering	the	bedsores	of	patients.[16]	Dorjsembe	
found	 that,	Achillea asiatica	 extract	 significantly	 increased	
epithelialization	 and	 accelerated	 skin	 wound	 healing	 in	
rats.[17]

By	considering	the	high	prevalence	of	nipple	fissure	and	its	
complications,	 the	 lack	 of	 any	 agreed	 treatment	 for	 it,	 and	
the	necessity	of	early	treatment	of	nipple	fissure,	the	effects	
of	honey	and	yarrow	on	wound	healing	have	been	proven;	
however,	 no	 study	 was	 found	 conducted	 on	 investigating	
the	effects	of	yarrow	and	honey	on	 the	 treatment	of	nipple	
fissure.	 Since	 breast	milk	 has	 been	 reported	 as	 a	 common	
treatment	 of	 nipple	 fissure	 in	 mother’s	 safe	 program,	 the	
present	 study	 was	 carried	 out	 to	 compare	 the	 effects	 of	
honey,	 yarrow,	 and	 breast	 milk	 on	 the	 healing	 of	 nipple	
fissure.

Materials and Methods
This	 study	 was	 performed	 from	 September	 2016	 to	
March	 2018	 in	 Sirjan,	 Iran,	 and	 was	 a	 three‑group	
clinical	 trial	 (IRCT20190625044001N1).	 The	 sample	
size	 after	 a	 pilot	 study	 consisting	 of	 20	 breastfeeding	
mothers	 with	 nipple	 fissure,	 with	 a	 confidence	 interval	
of	 95%,	 and	 a	 power	 of	 90%	was	 estimated	 to	 have	 38	
individuals	 for	 each	 group,	 which	 was	 then	 changed	
to	 50	 people	 by	 considering	 the	 probability	 of	 a	 20%	
dropout.	 In	 total,	 150	 individuals	 were	 allocated	 to	
the	 three	 groups.	 With	 the	 sampling	 conducted	 at	
Sina	 breastfeeding	 counseling	 center	 using	 available	
sampling	 method	 among	 breastfeeding	 mothers,	 they	
were	assigned	to	 three	groups	 in	 terms	of	 the	permissive	
block	 method	 (50	 triplet	 block).	 Groups	 of	 topical	
use	 of	 yarrow,	 mountain	 honey,	 and	 breast	 milk	 after	
obtaining	 written	 consent	 from	 them	 were	 enrolled.	
The	 correct	 technique	 of	 breastfeeding	 was	 instructed	
to	 these	 three	 groups.	 The	 inclusion	 criteria	 were	
as	 follows:	 obtaining	 the	 minimum	 score	 of	 2	 from	
the	 Storr	 scale,	 the	 possibility	 of	 having	 face‑to‑face	
communication	on	days	1st,	 3rd,	 7th.	Singleton	pregnancy,	
and	 having	 term	 and	 normal	 neonate,	 exclusive	 breast	
feeding.[18]	 On	 the	 other	 hand,	 the	 exclusion	 criteria	
included	 the	 followings:	 mother’s	 sensitivity	 to	 yarrow	
and	 honey,	 lack	 of	 proper	 treatment	 for	 up	 to	 7	 days,	
the	 impossibility	 of	 communication	 on	 days	 of	 study,	

postpartum	 fever,	 incidence	 of	 mastitis,	 bottle	 feeding,	
and	the	use	of	 topical	creams	and	analgesics.[3,5,18]

In	 the	 breast	milk	 group,	 breastfeeding	women	were	 asked	
to	put	a	few	drops	of	milk	on	their	breast	twice	a	day,	after	
finishing	 the	 breastfeeding.[5]	 In	 the	 group	 of	 yarrow	using,	
breastfeeding	women	were	asked	 to	wash	 their	breasts	with	
boiled	yarrow	(30	g	yarrow	 in	1	L	water	 for	10	min)	 twice	
a	 day	 after	 finishing	 the	 breastfeeding.[19]	 Finally,	 in	 the	
group	 of	 honey	 usage,	 breastfeeding	 women	 were	 asked	
to	 coat	 the	 nipple	 by	 the	mountain	 honey	 (from	 the	 honey	
that	 researcher	 gave	 them)	 twice	 a	 day	 after	 finishing	 the	
breastfeeding.	 The	 treatment	 took	 7	 days,	 the	 Storr	 scale	
was	measured	by	the	researcher	on	the	1st,	3rd,	and	7th	days.	
The	degrees	of	Storr	scale	ranged	from	zero	to	four:	painless	
nipple	 with	 a	 natural	 color	 was	 given	 zero	 score.	 If	 the	
nipple	was	 red	and	 inflamed	and	 there	was	pain	at	 the	start	
of	 breastfeeding	 and	 in	 the	 interval	 between	 breastfeeding,	
the	score	was	two.	If	the	nipple	started	to	fissure,	there	was	
pain	at	the	start	of	breastfeeding,	and	in	the	interval	between	
breastfeeding,	 score	 was	 three.	 Finally,	 if	 the	 nipple	 was	
fissured	 with	 bleeding,	 pain	 at	 the	 start,	 during,	 and	 after	
breastfeeding,	a	score	of	 four	was	given.[4,5]	The	Storr	 scale	
was	 validated	 in	 1988	 by	 Storr,	 using	 the	 content	 validity	
method	 and	 by	measuring	 its	 Cronbach’s	 alpha	 coefficient.	
The	scale	has	also	been	confirmed	for	being	used	in	Iran	by	
many	studies	by	measuring	 its	content	validity.[20]	Then,	 the	
data	 were	 analyzed	 using	 SPSS	 for	Windows	 (version	 15;	
SPSS	Inc.,	Chicago,	Illinois,	USA).

Ethical considerations

This	 study	 was	 approved	 by	 the	 Ethics	 Committee	 in	
Research	 (IR.KMU.REC.1395.289).	 The	 participants	 were	
informed	 of	 the	 purpose	 and	 procedure	 of	 the	 study.	Also,	
participation	 was	 voluntary	 and	 written	 informed	 consent	
was	obtained.

Results
This	 study	 was	 performed	 on	 150	 breastfeeding	 women	
in	 three	 groups	 of	 50	 individuals	 with	 honey,	 yarrow,	
and	 breast	 milk.	 There	 was	 no	 significant	 difference	
between	 these	 three	 groups	 in	 terms	 of	 their	 demographic	
characteristics	 [Table	 1].	 The	 results	 of	 the	 data	 analysis	
revealed	 that,	 in	 these	 three	groups	of	yarrow	 (2	=	92.19,	
df	 =	 2, p <	 0.001),	 honey	 (2	 =	 93.29,	 df	 =	 2, p <	 0.001,	
(and	 breast	 milk	 (2	 =	 90.51,	 df	 =	 2, p <	 0.001)),	 there	
was	 a	 significant	 decrease	 in	 the	 severity	 of	 fissure	 score.	
However,	 comparison	 of	 the	 severity	 of	 fissure	 in	 the	
study	 of	 the	 days	 between	 the	 three	 groups,	 revealed	 no	
significant	difference	(p	>	0.05)	[Table	2].

Discussion
This	 study	 was	 conducted	 to	 evaluate	 and	 compare	 the	
effects	 of	 honey,	 yarrow,	 and	 breast	milk	 on	 nipple	 fissure	
healing.	 The	 present	 study	 found	 a	 significant	 reduction	
in	 the	 severity	 of	 fissure	 in	 all	 three	 groups.	 The	 study	
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results	 found	 that,	 the	 use	 of	 mountain	 honey	 results	 in	
a	 significant	 reduction	 of	 fissure	 score	 by	 passing	 7	 days	
from	topical	honey	treatment.	The	wound	healing	properties	
of	 honey	 include	 stimulation	 of	 tissue	 growth,	 enhanced	
epithelialization,	 and	 minimized	 scar	 formation.	 These	
effects	 are	 ascribed	 to	 honey’s	 acidity,	 hydrogen	 peroxide	
content,	osmotic	effect,	nutritional	and	antioxidant	contents,	
stimulation	 of	 immunity,	 and	 unidentified	 compounds.[15]	
These	 results	 were	 in	 agreement	 with	 the	 results	 obtained	
by	Muhammad	 study	 found	 that,	 the	 use	 of	 natural	 honey	
proved	 to	 be	 effective	 on	 the	 treatment	 of	 chronic	 foot	
ulcers.[15]	 Also,	 this	 study	 results	 were	 in	 agreement	 with	
Soha	 who	 demonstrated	 that	 honey	 could	 be	 used	 as	 an	
effective	and	safe	material	 for	covering	 the	bedsores	of	 the	
patients.[16]	Moreover,	positive	findings	on	honey	 in	wound	
care	 have	 been	 reported	 from	 17	 randomized	 controlled	
trials.	 Honey	 has	 been	 used	 in	 the	 treatment	 of	 ulcers,	
due	 to	 its	 various	 etiologies.	 In	 a	 review	 of	 the	 literature,	
more	 than	 470	 cases	 were	 treated	 by	 honey.[14]	 A	 wound	
is	 a	 disruption	 of	 the	 continuity	 of	 a	 tissue	 structure	 and	
injury	 by	 surgery	 or	 accident	 that	 causes	 destruction	 of	
tissue,	 disruption	 of	 blood	 vessels,	 extravasation	 of	 blood	
constituents,	and	hypoxia.[15]

The	 study	 results	 indicated	 that,	 the	 use	 of	 yarrow	 results	
in	a	significant	reduction	of	fissure	score	by	passing	7	days	

from	 topical	 yarrow	 treatment,	 since	 Achillea millefolium	
plant	 is	 rich	 in	 flavonoids	 that	 have	 anti‑inflammatory	
properties.[21]	 These	 results	 were	 in	 agreement	 with	 the	
results	 obtained	 by	 Haj	 Hashemi	 (2016)	 who	 found	 that	
pain,	 redness,	 edema,	 and	 episiotomy	 ulcer	 episode	 were	
less	 in	 the	group	 that	used	yarrow	compared	 to	 the	control	
group.[11]	 Also,	 this	 study	 results	 were	 in	 agreement	 with	
Dorjsembe	who	demonstrated	that,	Achillea asiatica	extract	
significantly	increased	epithelialization	and	accelerated	skin	
wounds	 healing	 in	 rats.[17]	 The	 study	 results	 found	 that,	
the	 use	 of	 breast	milk	 results	 in	 a	 significant	 reduction	 of	
fissure	score	within	7	days	of	topical	breast	milk	treatment.	
It	 is	 because	 breast	milk	 has	 both	 antiseptic	 and	 softening	
properties.	 Accordingly,	 this	 result	 was	 in	 line	 with	 the	
finding	 of	 a	 study	 by	 Sheinizadeh	 Emadi,	 indicating	 that	
the	mean	 of	 fissure	 score	 had	 a	 significant	 decrease	 in	 the	
group	that	consumed	breast	milk.[7]

Regarding	 a	 comparison	 among	 these	 three	 groups	 as	
honey,	 yarrow,	 and	 breast	milk;	 the	 present	 study	 revealed	
that,	 there	 was	 no	 significant	 difference	 in	 severity	 of	
fissure	 score	among	 these	 three	groups.	These	 results	were	
in	 agreement	 with	 the	 finding	 obtained	 by	Moreland	 who	
found	in	his	review	study	that	none	of	the	topical	solutions	
had	 an	 extraordinary	 effect	 on	 the	 treatment	 of	 nipple	
fissure.[22]	 Also,	 the	 study	 results	 were	 in	 agreement	 with	

Table 1: Comparison of demographic variables in the three groups of honey, yarrow, and breast milk. Pre‑study
Variable Honey n (%) Yarrow n (%) Breast milk n (%) Chi‑Square statistic p
Age
17‑24 17	(34) 19	(38) 19	(38)
25‑34 29	(58) 26	(52) 24	(48) 1.50 0.83*
35	and	more 4	(8) 5	(10) 7	(14)

Number	of	labors
One 24	(48) 25	(50) 30	(60)
Two 22	(44) 20	(40) 16	(32) 1.98 0.76**
Three	and	more 4	(8) 5	(10) 4	(8)

Type	of	labor
Normal 33	(66) 29	(58) 28	(56)
Cesarean 17	(34) 21	(42) 22	(44) 1.17 0.56*

Elapsed	days	of	labor
1‑6	days 23	(46) 29	(58) 31	(62)
7‑13	days 16	(32) 11	(22) 4	(8) 9.45 0.051*
14	and	more 11	(22) 10	(20) 15	(30)

*Fridman	Test.	**Kruskal	Wallis	Test

Table 2: Comparison of the severity of fissure in the three groups of honey, yarrow, and breast milk before the 
intervention (1st day), and on the 3rd and 7th days

Median of fissure 
score

1st day Median 
(Q1, Q3)

3rd day Median 
(Q1, Q3)

7th day Median 
(Q1, Q3)

Chi‑Square 
statistic

p*

Honey 3	(2,4) 2	(1,2) 0	(0,1) 93.29 <0.001	
Yarrow 3	(2,3) 2	(1,3) 0	(0,1) 92.19 <0.001	
breast	milk 2.5	(2,3) 2	(1,2) 0.5	(0,1) 90.51 <0.001	
Chi‑Square	statistic 3.45 3.33 1.48
p** 0.18 0.19 0.48
*Fridman	Test.	**Kruskal	Wallis	Test
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Kazemirad	 (2012)	 who	 demonstrated	 that	 the	 decrease	
in	 the	 mean	 of	 fissure	 score	 on	 the	 3rd	 and	 7th	 days	 was	
significantly	different,	both	 in	 the	group	of	using	Calendite	
E	 cream	and	 the	group	of	 using	breast	milk.	Nevertheless,	
there	was	no	significant	difference	on	the	7th	day.[5]

A	 limitation	 of	 this	 study	 was	 that,	 there	 are	 different	
honeys	that	can	have	different	effects,	but	we	surveyed	one	
type	 of	 mountain	 honey.	 Another	 limitation	 was	 that,	 the	
use	 of	 these	materials	was	 self‑reported	 and	may	have	 not	
been	used	properly.

Conclusion
Based	on	 the	 results	of	 the	present	 study,	we	can	conclude	
that	honey,	yarrow,	and	breast	milk	are	all	 effective	on	 the	
treatment	 of	 nipple	 fissure.	 Thus,	 use	 of	 this	 material	 can	
be	 recommended	 to	 women	 in	 breastfeeding	 counseling,	
and	pharmaceutical	companies	can	be	advised	to	use	honey	
and	yarrow	in	the	preparation	of	anti‑fissure	creams.
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