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Abstract
Background: Nipple fissure is a common problem in breastfeeding women, and the main reason for the early
discontinuation of breastfeeding.
Objective: To determine the effect of Saqez (Pistacia atlantica) ointment on the treatment of nipple fissure and
nipple pain in breastfeeding women.
Methods: This randomized clinical trial was conducted on 100 subjects admitted to the health centers in Tehran,
Iran from mid-July to mid-November 2015. The subjects were randomly divided into two equal groups of 50 for
the Saqez ointment group and the control group. The subjects were divided into the two groups through random
allocation in Excel. The subjects were monitored on day 1, 3 and 7. Data were analyzed in SAS using the
Cumulative Logit model and in SPSS-21 using Mann-Whitney, independent-samples t-test, the Chi square and
Fisher's exact test.
Results: No significant differences were observed between the two groups in terms of their demographic and
fertility characteristics. The Cumulative Logit model showed that high levels of nipple fissure and pain were
significantly less frequent in the Saqez group compared to the control group (p<0.001). There was about 83%
reduction in the severity of fissure and 85 %in the severity of pain in the Saqez group compared to the control
group (p<0.001).
Conclusion: Saqez ointment is more effective in the treatment of nipple fissures and pain than breast milk. As
this study was done for the first time, judgment about the conclusive efficacy of Saqez ointment on the nipple
fissure, needs further similar studies.
Trial registration: The trial was registered at the Iranian Registry of Clinical Trials (http://www.irct.ir) with the
Irct ID: IRCT2015080723535N1.
Funding: The authors received no financial support for the research, authorship, and/or publication of this article.
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1. Introduction
The mother’s breast milk is the ideal nutrition for the growth and development of newborns, and has an unrivalled
biological and emotional effect on the health of the mother and the newborn. Compared to powdered milk, breast
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milk has countless proven developmental, social, economic and health benefits (1). Exclusive breastfeeding is one of
the key factors for reducing neonatal mortality and morbidity (2) that has enumerable benefits for the mother as
well, including reduced postpartum hemorrhage and reduced risk of breast and ovarian cancer and osteoporosis (3).
Breast conditions and problems are among the most important problems that can occur during lactation, especially in
the first few days of breastfeeding (4). Nipple fissure and sore nipples are common complaints among lactating
women, and are the second leading cause of the early discontinuation of breastfeeding after insufficient milk supply
and construe the main reason for mothers’ tendency to use artificial feeding. Nipple soreness occurs mostly between
days three and seven after childbirth and may persist for as long as six weeks postpartum in some women (5).
Around 80% to 90% of lactating women experience different types of nipple soreness and 26% suffer from highly
painful nipple fissures (6). Untreated fissures may lead to complications such as severe pain, bleeding and
inadequate milk removal, mastitis and breast abscess (7). The possible causes of breast fissure and pain include
anatomical causes such as poor breastfeeding latch and incorrect breastfeeding position (6), short frenulum, very
small tongue, the use of a breast pump (7), Candida albicans infection (8), the use of a pacifier and powdered milk
(9) and pulling out the breast before the baby has finished suckling (10). There are various herbal, medicinal and
non-medicinal remedies for the treatment of breast fissure and pain, including warm water compress and tea bags
(11, 12), Curcumin (13), Lanolin and breast milk (14, 15), lanolin and breast shell (15, 16), topical antibiotic
ointments (17), breast shell (18, 19), D & E ointment (20), Apicar ointment (21), phototherapy (22), silver cap (23),
Collagenase (24), Dexpanthenol (4, 24), menthol essence (5), Aloe Vera gel (2) and breast milk (6, 25). None of the
previous studies have proposed a completely effective cure for nipple soreness, and nipple fissure continues to be a
serious clinical problem. Definitive judgment about the effectiveness of these interventions requires further and
more accurate studies with sufficient sample sizes (26, 27). Moist wound healing is currently a recommended
method that increases the skin’s moisture levels and accelerates healing without causing scabs and dry skin (21).
Plant extracts form the basis of topical wound care due to their flavonoid and phenolic content (28). Saqez ( Pistacia
atlantica), from the Anacardiaceae family, is a plant indigenous to a number of countries such as Iran, Iraq and
Turkey. Saqez is an oleoresin that comes in hard white sheets or as a yellow liquid. It is made from scratching the
trunks of Baneh trees. Saqez contains alpha-Pinene and triterpenoid compounds with strong antimicrobial and
antioxidant properties and thus cures wounds. The ointment of Saqez, melted with tallow, is effective in the
treatment of bursting nails and chronic anal fissure (29-31). Given the importance of breastfeeding and the high
prevalence of breast fissure in lactating women, and since no cures without side-effects have yet been proposed to
heal breast fissure in the shortest possible time, and considering that Saqez is a traditional wound-healing substance
whose ointment (consisting of Saqez, beeswax and ghee) has long been used in West Azerbaijan Province of Iran for
the successful treatment of fissures, and given the lack of studies on the effect of Saqez ointment on breast fissures,
the present study was conducted to determine the effect of Saqez (Pistacia atlantica) ointment on the treatment of
nipple fissure and nipple pain in breastfeeding women (30).

2. Material and Methods
2.1 Trial design and participants
This study was a randomized clinical trial that was conducted from mid-July to mid-November 2015. This clinical
trial was conducted in health centers affiliated to Shahid Beheshti University of Medical Sciences in Tehran (Nader
and Samarghandi centers). The research population was comprised of eligible breastfeeding women presenting to
the select health centers on their postpartum day three, for a hypothyroidism screening test for their newborns (a
routine neonatal screening test in Iran) and were assessed for their inclusion and exclusion criteria. The eligible
women who were willing to participate and submitted their written consent were enrolled in the study. The women’s
level of nipple pain during breastfeeding was measured on the pain scale and their fissure was measured on the Storr
scale.

2.2. Selection criteria
The study inclusion criteria in this study were: 1) being a lactating mother aged over eighteen years old, 2) with
nipple fissure and pain and a minimum score of three on the Storr scale for assessing fissure, 3) being of Iranian
nationality, 4) being literate, 5) having had a singleton pregnancy, 6) having given birth to a healthy term infant, 7)
exclusive breastfeeding, 8) having a birth weight more than 2500 g but lower than 4000 g, 9) no oral, palate or
maxillofacial abnormalities in the newborn, 10) no nipple abnormalities in the mother and, 11) no history of allergy
to Saqez ointment. The last criterion was determined by asking the participants if they had a history of allergy to
ointments containing Saqez. In addition, for the detection of allergy to Saqez ointment, the participants were asked
to apply about 0.5 centimeters of Saqez ointment on the skin of the forearm and if there were no allergy reactions
within 6 hours after applying the ointment, they could use the ointment on the nipple fissure. The study exclusion
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criteria consisted of the newborn’s use of a pacifier or milk bottle during the study, the newborn’s illness during the
study, showing allergic reactions to Saqez ointment, the mother’s use of a breast pump or plastic nipple, the
mother’s infection with mastitis, abscess or fungal infection in the breast, the use of the recommended treatment less
than three times per day and the mother’s use of other cures.

2.3. Interventions
In this clinical trial, 168 breastfeeding mothers were visited at the health centers in 2015, and 68 women were
excluded because they declined to participate or they met one or more of the exclusion criteria. In stage one (on the
day of admission), the researcher examined the newborns for oral thrush and potential oral and maxillofacial
abnormalities and examined the mothers’ two nipples and assessed and recorded the severity of their nipple fissure
according to the Storr scale. Both groups then received face-to-face instructions on breastfeeding techniques and
hygiene with a free educational pamphlet. The researcher then asked each mother to breastfeed her newborn, and
assessed her breastfeeding technique and asked her to judge her level of pain on the pain scale. The control group
was advised to draw two to three drops of their breast milk with clean hands and to apply it on their nipple fissure
and areola and to let it air-dry immediately after each breastfeeding. Saqez ointment was distributed to the
intervention group free of charge at the beginning of the experiment and the mothers in this group were instructed on
how to detect allergic reactions and begin the treatment if not witnessing any such reactions. They were also advised
to wash their hands immediately after each breastfeeding and to apply a fingertip of Saqez ointment on their nipple
fissure and areola three times per day. The Saqez ointment used in this study was made by combining 7 g of Saqez,
7 g of beeswax and 10 g of ghee. These substances were procured from Urmia pharmaceutical market and their
ointment was prepared in 24-gram tins at the Pharmacognosy Department of Shahid Beheshti School of Pharmacy.
The active compound of Saqez was 25 mg of alpha-Pinene in 100 g, which was analyzed in this study. The mothers
were advised by the researcher to shower with warm water every day and keep their nipples dry and to refrain from
the use of soap or other materials that could cause the dryness of the nipple skin. The mothers were asked to visit
again on the third and seventh days of the intervention in order to have their first and second follow-ups. In these
follow-ups, the mothers' breastfeeding technique, their level of nipple pain during breastfeeding and their nipple
fissure were assessed and recorded again with the help of a research collaborator who was blinded to the groupings.
The demographic and obstetric questionnaire was completed for the mothers and a checklist of side-effects and
satisfaction with the treatment (whether or not she experienced any allergies, infections, itching, stinging, burning,
dryness and other side-effects at the site of the fissure, and whether or not she was happy with the treatments) was
then given to the mothers to complete and return to the researcher by the end of the study (on day seven). The
validity of the questionnaires was qualitatively assessed using the content validity method. The severity of nipple
fissure was assessed according to the Storr scale. The Storr scale has five degrees, from zero to four. A painless
nipple with normal color is given a score of zero, a slightly reddened nipple and pain at the beginning of
breastfeeding (the first five to ten seconds) is given a score of one, a reddened nipple with pain at the beginning of
and in the intervals between breastfeeding is given a score of two, a nipple beginning to fissure with pain at the
beginning of and in the intervals between breastfeeding is given a score of three and a nipple fissure and nipple
soreness with pain at the beginning of and in the intervals between breastfeeding is given a score of four. The Storr
scale was validated in 1988 by Storr using the content validity method and by measuring its Cronbach's alpha
coefficient (32); the scale has also been confirmed for use in Iran in many studies by measuring its content validity
(7). The participants were asked to judge their level of pain on the pain scale. It has ten points; zero point is given
for ‘no pain’, one, two and three points are given for ‘almost bearable mild pain of varying degrees’, four, five and
six points for ‘relatively bearable moderate pain of varying degrees’ and seven, eight, nine and ten points for
‘usually intolerably severe pain of varying degrees’, where the score of ten indicates extremely severe and
intolerable pain. Previous studies have shown that the pain scale has an adequate validity too (33) and has been used
in several studies for the assessment of the severity of breast pain (34). Farar et al. used the test-retest method to
confirm the reliability of the pain scale and calculated its correlation coefficient as 0.83 (35). In one study, Tafazoli
et al. examined the parallel-forms reliability of the scale (7). In the present study, inter-rater consistency was used to
confirm the reliability of the pain scale and Storr scale.  Their correlation coefficient were calculated as 0.86 and
0.79, respectively.

2.4. Outcomes
The primary outcomes of our analyses were treating nipple fissure and reducing nipple pain. Also, the secondary
outcomes from the analyses were the adverse effects of the interventions during the course of treatment (whether or
not they experienced any allergies, infections, itching, stinging, burning, dryness and other side-effects at the site of
the fissure) and patients̕ satisfaction with the treatment in terms of convenience of use.
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2.5. Sample size
The sample size of this study was estimated to be 100 with a potential sample loss of 10-15% in the follow-up
stages. We had two groups of 50. This sample size was calculated according to the results of previous studies (36,
37) with a confidence interval of 95%, the test power of 80%, α= 0.05 (38).

2.6. Randomization and blinding
In this clinical trial, eligible women were selected through purposive sampling with the baseline minimum score of
three on the Storr scale for assessing nipple fissure. For this, the participants were allocated randomly to receive
either Saqez ointment or the breast milk. The allocation of the participants into two groups was done using Excel
software. Thus, in Excel program, in the first column titled cases, 100 cases were identified from 1 to 100. In the
second column titled codes, code 1 was considered for the first 50 cases, and code 2, for the second 50 cases, then in
the third column, codes 1 and 2 were randomly allocated to 100 cases using random function. According to the
prepared random list, participants were put in either the Saqez or the breast milk group in order of inclusion. In the
first and second follow-ups breastfeeding technique, level of nipple fissure and pain were assessed and recorded
with the help of a research collaborator who was blinded to the groupings.

2.7. Statistical methods
The data collected were analyzed in SPSS-21. The descriptive assessment of the data and the demographic findings
were conducted using the mean and standard deviation, frequency tables and statistical charts. The comparison of
the groups and inferential assessments were performed in SAS using the Cumulative Logit model and in SPSS-21
using Mann-Whitney, independent-samples t-test, the Chi square and Fisher's Exact test. The level of statistical
significance was set at P <0.05. Cumulative Logit model was used in this study to compare the two groups in terms
of nipple fissure and nipple pain. This model is used to measure the effect of different methods of treatment through
repeated measurements over time (39 and 40). In this model, we used exponential function changed into odds ratio.
Also, before performing the statistical analysis, the normality of the quantitative variables’ distribution was
examined using the K-S test.

2.8. Research ethics
This trial was approved by the ethical committee of Shahid Beheshti School of Nursing and Midwifery (code:
SBMU2.REC.1394.10) and registered at the Iranian Registry of Clinical Trials (IRCT2015080723535N1).
Participants enrolling in this study were asked about adverse reactions of the intervention in each visit. In the case of
severe pain over the course of the study, the subjects were allowed to use analgesics, but had to record the type and
number of analgesics taken, and measure their severity of pain immediately before and half an hour after their use
on the pain scale according to the instructions given. The mothers who failed to achieve full recovery from nipple
fissure and pain by the seventh day were referred to a specialist.

3. Results
In this clinical trial, 168 breast feeding women were visited, 68 of whom were excluded. The remaining 100 women
were enrolled and allocated randomly into two groups of fifty. Eight samples in the Saqez group and two samples in
the control group were lost to the first follow-up. So, 42 participants in the Saqez group and 48 in the control group
were analyzed. Figure 1 shows the CONSORT flow diagram of the trial. Table 1 presents the demographic
characteristics of the participants. As specified in Table 1, the two groups (the Saqez ointment and the control
group) showed no significant difference in demographic variables. Table 2 shows a lower frequency of severe and
very severe pain in the ointment group compared to the control group; moreover, there was 85 %reduction in the
severity of pain in the Saqez group compared to the control group (p<0.001), [OR (95% CI) = 0.151(0.08-0.78)] and
the value less than one shows a reduced severity of pain in the Saqez group. Figure 2 shows a reduced mean severity
of pain over time in both groups, but a greater reduction has been achieved in the Saqez group. Table 2 shows a
lower frequency of severe fissure in the Saqez group compared to the control group; moreover, there was 83%
reduction in the severity of fissure in the Saqez group compared to the control group (p<0.001), [OR (95% CI) =
0.174 (0.08-0.35)], and the value less than one shows a reduced severity of fissure in the Saqez group. The OR
indicated that the chance of pain severity and fissure severity were decreasing through time in the Saqez group,
compared to the control group. According to Figure 3, the mean severity of fissure reduced over time in both the
Saqez and control groups, but the highest reduction was achieved in the Saqez group. In the follow-up on the third
day, full recovery from fissure was observed in 61.9% of the cases in the Saqez group and in 27.1% of the controls,
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which suggests the faster onset of the healing properties of Saqez and the shorter time it takes to effectively heal
fissures.

Figure 1. CONSORT flow diagram of the trial

Table 1. Demographic characteristics of the participants
Variable Saqez ointment group

(n=42)
Control group
(n=48)

p-
value

Age (years) 30.02±3.91 28.65±4.64 0.13
Body Mass Index 29.29±3.79 28.13±4.31 0.18
Maternal Education Level Diploma or below 22 (52.4%) 20 (41.7%) 0.31

University Degree 20 (47.6) 28 (58.3%)
Mother’s Occupation, n (%) Housewife 33 (78.6%) 40 (83.3%) 0.56

Employee 9 (21.4%) 8 (16.7%)
Mother’s Economic Status, n (%) Low to Middle 34 (82.9%) 36 (75%) 0.36

High Level 7 (17.1%) 12 (25%)
Number of previous pregnancies, n
(%)

1, 2 36 (85.7%) 43 (89.6%) 0.57
3, 4 6 (14.3%) 5 (10.4%)

Type of delivery, n (%) Vaginal 6 (14.3%) 11 (22.9%) 0.41
C- Section 36 (85.7%) 37 (77.1%)

History of abortions, n (%) Yes 9 (21.4%) 8 (16.7%) 0.59
No 33 (78.6%) 40 (83.3%)

Age of the newborns (days) 5.38±3.80 6.10±9.65 0.65
Weight of the newborns (grams) 3240.24±335.22 3137.29±423.87 0.20

Table 2. A comparison of the severity of nipple pain and fissure between the Saqez and control groups
Variable Class Coefficient

Variable
Standard
Deviation

Confidence Interval Odds
Ratio
(OR)

p-value
(Logit
test)

Lower
Bound

Upper
Bound

Nipple pain Group Saqez -1.89 0.335 -2.550 -0.236 0.151 <0.001
Control Reference Group

Time (day) -0.415 0.053 -0.518 -0.311 0.733 <0.001
Initial Pain 0.332 0.059 0.217 0.447 1.394 <0.001

Nipple
fissure

Group Saqez -1.746 0.365 -2.461 -1.030 0.174 <0.001
Control Reference Group

Time (day) -0.371 0.050 -0.469 -0.247 0.690 <0.001
Initial Fissure 0.472 0.182 0.116 0.828 1.603 0.009
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On the seventh day, an average of 52.4% of the cases in the Saqez group and an average of 17.75% of the controls
experienced full recovery from pain, which indicates the higher rate of full recovery from pain on the seventh day in
the Saqez group compared to the control group. No side-effects or allergies were observed in the Saqez group, while
in the control group, stinging was reported in 10.4% (=0.05) and dryness in 8.3% (p=0.12) of the cases, but the
difference is not statistically significant. The Saqez group reported a greater satisfaction with their treatment than the
control group (95.3% vs. 56.3%), suggesting a significant intergroup difference (p<0.001). A significant difference
was also observed between the Saqez (95.2%) and control (56.2%) groups in terms of recommending their treatment
(p<0.001). The Saqez group used fewer analgesics than the control group (57.1% vs. 66.7%), but this difference was
not statistically significant (p=0.35).

Figure 2. The trend of changes in the mean severity of pain score before the intervention and on post-intervention
days three and seven in the Saqez and control groups

Figure 3. The trend of changes in the mean severity of fissure score before the intervention and on post-intervention
days three and seven in the Saqez and control groups

4. Discussion
The present study showed that Saqez ointment is more effective than breast milk in reducing the severity of nipple
pain and fissure. Before the present research, no studies had examined the effect of Saqez ointment on the severity
of nipple pain and fissure. In 2013, Haghdoost et al. conducted a controlled study of the healing properties of Saqez
and examined its dose-dependent effect in angiogenesis and healing skin burn wounds in rats and found that Saqez
leads to an improved healing of burns. Their results showed that the healing effect of Saqez on burn wounds may be
due to the better fibroblast and platelet-derived growth factors and the increased angiogenesis (31). In their review
study, Bahmani et al. confirmed the anti-inflammatory, antimicrobial, antiviral, anti-fungal, antioxidant and anti-
cancer properties of Saqez and its uses in both traditional and modern medicine in the treatment of skin wounds and
fissures (30), which is consistent with the present findings. In a controlled, prospective, clinical trial, Abou-Dakn et
al. concluded that lanolin is more effective than breast milk in reducing nipple pain and causing fast recovery from
nipple fissures. In the lanolin group, recovery from pain was 65% (n=43) on the third day and 87% (n=66) on the
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seventh day (the second visit). In the same group (the lanolin group), the number of cases recovered from nipple
fissure was 28 on the third day (the first visit) and 52 on the seventh day (41). In the present study, the number of
cases recovered from nipple fissure was 52 on the third day and 72 on the seventh day in Saqez group. A
comparison of the results of these two studies reveals the faster onset of the healing properties of Saqez compared to
lanolin and the shorter time it takes to effectively heal fissures. The active compound in lanolin is ester, which is
similar to the active compounds of Saqez, beeswax and ghee. Esters have wound healing properties in humid
environments as well as anti-inflammatory and antimicrobial properties; moreover, they protect the skin and act as a
barrier to restore it (9). As discussed earlier, in this study, Saqez ointment was prepared from a combination of
Saqez, beeswax and ghee. Saqez contains alpha-Pinene, monoterpenoids and triterpenoids, which are responsible for
its anti-inflammatory properties. The antimicrobial activity of Saqez, especially against gram positive and negative
bacteria and helicobacter pylori, and its antiviral and anti-fungal properties are mostly due to the active compound of
alpha-Pinene (29-31). Saqez has angiogenetic and wound healing properties and has traditionally been used to dress
wounds (31). Beeswax contains monoesters, hydrocarbons, free fatty acids, di-esters and free fatty alcohols. Today,
beeswax has many important applications as emulsifier, thickener and softener in pharmaceutical and cosmetic
products (42) and is also used in the preparation of yellow ointments (43). With its saturated and unsaturated fatty
acid content and vitamins A, D and E, ghee is known as a bio-stimulator for healing wounds (44). The present study
used standard tools for measuring recovery and non-recovery from nipple fissure and pain. The follow-up durations
and intervals were determined through the study of credible scientific sources. Fissure and pain levels were
determined by the same researcher in all the follow-up stages and in all the samples. The study limitation included
the uncontrollable and widely different reactions of individuals to pain (45). As this study was done for the first
time, judgment about the conclusive efficacy of Saqez ointment on the nipple fissure, needs further similar studies.

5. Conclusions
With a maximum control of the confounding factors, the present findings showed that Saqez ointment obviates the
severity of pain and heals nipple fissure in lactating women without imposing any side-effects on the mother or the
newborn. Many studies have shown that each of the three constituent parts of Saqez ointment contains separate
active ingredients for healing wounds and reducing the severity of pain. Over the centuries, the experiential
combination of these three ingredients as an ointment has led to stronger wound healing and pain reduction
properties. Saqez ointment is an effective, simple, inexpensive, completely herbal and non-invasive healing method
without any side-effects and is thus particularly important in the treatment of nipple fissure and pain.
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