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Abstract

Background: Fibrocystic changes are a common benign condition in women aged 20–50. The medical intervention
aims to stop fibrocystic disease progress and relieve the breast’s pain and tenderness. In the long-term, reversing the
fibrocystic changes is also desirable.

Methods: In this randomized double-blind clinical trial, the effect of flaxseed oil on the severity of pain and breast
nodularity was investigated against vitamin E. This study was conducted on 100 women with mastalgia. The
intervention group received Flaxseed oil pearls and the control group received vitamin E pearl 200 IU twice a day for 2
months. The duration and severity of breast pain were evaluated by Cardiff chart and VAS (Visual Analogue Scale). The
nodularity was assessed by Lucknow-Cardiff scale at baseline, then the first and second months of intervention.

Results: At baseline, there was no statistically significant difference between the two groups in characteristics. The
breast pain improved in both groups during the first and second months of intervention (P-value within group< 0.001).
However, the mean breast pain was not significantly different between the two groups at the end of the first and
second month (P1= 0.54, P2= 0.73). Furthermore, the breast pain during four phases of the menstrual cycle showed no
difference between vitamin E and flaxseed oil groups (menstruation phase= 0.76, follicular phase= 0.48, the first week
of luteal phase= 0.86, the second week of luteal phase=0.30). The breast nodularity also decreased during the first and
second months of intervention, yet no significant difference between the two groups was found (p= 0.9).

Conclusions: This study showed that flaxseed oil and vitamin E both could be effective in breast pain-relieving and
decreasing nodularity with minimal side effects in contrast with the baseline. But there are no significant differences
between these two agents. Larger scale prospective studies are needed to evaluate these effects in the long-term.

Trial registration: IRCT201612243014N18, Registration date: 2017-10-15.
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Background
Fibrocystic breast change is a common and benign con-
dition which are experienced by 13.5–42% of women
usually of reproductive ages. The breast fibrocystic in-
volves both nonproliferative and proliferative changes
occurred concurrently or separately. The proliferative
changes include breast nodularity (presence of macro
and micro cysts) which could be localized or diffused [1,
2]. Furthermore, it could be adenosis which means an
increase in the size or number of cysts [3], or apocrine
metaplasia and fibrosis. Non-proliferative changes might
be sclerosing adenosis and intraductal papillomatosis
which both increase the risk of breast cancer [4]. Cyclic
mastalgia may occur with breast fibrocystic [5]. How-
ever, some women experience continuous pain. The
breast pain is usually bilateral and lasts more than 5 days
in a menstrual cycle. This pain is more severe before
menstruation and ends up after menopause [4, 6]. Other
symptoms such as nipple discharge and changes in the
appearance of the nipple may also occur.
The prevalence of breast pain is different between so-

cieties, but approximately 41–69% of women suffer from
cyclic mastalgia. In 25–30% of patients, the breast pain
lasts more than 5 days in a cycle [5, 7]. Those women
experiencing pain receive mammography 4–7 times
more often than women without symptoms [1].
The exact reason for breast fibrocystic is unknown,

however an imbalance in reproductive hormones may
contribute to breast fibrocystic, such as an increase in
the level of estrogen, progesterone deficiency, and hyper-
prolactinemia, thyroid hormones, stress, methylxan-
thines, and deficiency of unsaturated fatty acids [8–10].
The purpose of medical interventions is relieving mastalgia,

cessation of its progression, and finally reversing the changes.
The treatment options for breast fibrocystic changes are clas-
sified into nonpharmacological and pharmacological modal-
ities. Nonpharmacological recommendations are the first-
line which include education, relaxation training, and
wearing a bra. Furthermore, lifestyle modifications may re-
lieve symptoms, such as limiting fat intake, consuming more
daily fiber and avoiding caffeinated beverages (methylxan-
thines) [5, 11–13]. Pharmacological interventions involve
hormonal (oral contraceptives, progestins, bromocriptine, da-
nazol, and tamoxifen) and nonhormonal therapies (herbal
supplements).
Vitamin E is one of the most common supplements

for breast fibrocystic mastalgia [5]. Since it has fewer
side effects compared to hormonal therapy, vitamin E
has been usually used as a safe treatment for cyclic mas-
talgia. Vitamin E has antioxidant effects and decreases
the production of prostaglandins by inhibiting the re-
lease of arachidonic acid. Furthermore, vitamin E could
alter the level of adrenal androgens and gonadotropins
[1, 14, 15].

Flaxseed (Linum usitatissimium) is one of the richest
sources of essential unsaturated fatty acid α-linolenic acid
(55%) and lignans, well known as phytoestrogens and anti-
oxidants. Lignans have SERMS (selective estrogen recep-
tor modulators) properties. Flaxseed can reduce cell
proliferation and growth in breast cancer [16–18].
Thereby, fewer side effects make these Vitamin E and

flaxseed optimal interventions for cyclic mastalgia and
breast fibrocystic. However, more studies are needed to
confirm these claims.
There were few studies about the effect of flaxseed oil

on breast fibrocystic. In previous studies which were
conducted to evaluate the effect of flaxseed on cyclic
mastalgia, a specific amount of flaxseed powder (25–30
g/d) was administered for patients [6, 19, 20]. In Vaziri
and et al. trial, flaxseed was administered to the patients
in the form of three bread slices and each of the slices
was containing 10 g of flaxseed flour [20]. But Flaxseed
oil capsules formulation standardized with respect to the
active chemical constituent (alfa linolenic acid) in com-
parison with powder of flaxseed. Moreover, most of the
ingredients in the flaxseed do not enter the oil. Then,
the study considers the effect of alfa linolenic acid as
omega-3 fatty acid on breast fibrocystic.
This study aimed to evaluate the effects of flaxseed oil,

capsules containing 1000mg alfa linolenic acid, in com-
parison with vitamin E on breast nodularity and mastal-
gia of breast fibrocystic patients.

Methods
Participants
Non-pregnant and nursing women, aged between 20 to
50 years old, who complained about moderate to severe
mastalgia were enrolled in the study. The moderate to
severe mastalgia was defined as the pain score above 4
in the visual analog scale (VAS) associated with breast
fibrocystic and nodularity. The participants didn’t con-
sume any medicine during the last 3 months. Women
with known allergy to flaxseed, consumption of oral con-
traceptives, or malignancy were excluded from the
study.

Study design
This study was a randomized, double-blind clinical trial,
conducted in Shahryar health center in Sari, Iran.
Mazandaran University of Medical Sciences ethics com-
mittee authorized this study. Registration number
IRCT201612243014N18 was also issued by the Iranian
Registry of Clinical Trial (IRCT).

Randomization and blinding
A member of the research team who was not involved in
assigning the participants generated random numbers of
envelopes via using a computerized program. Opaque
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sealed sequentially numbered envelops were used for al-
location concealment. The envelopes looked quite simi-
lar. The researchers, surgeon physician, and patients
were all blinded throughout the study.

Study instrument
A questionnaire was filled out by all the participants
which included demographic information, drug history,
history of breast cancer, breast trauma, breast surgery,
and biopsy. Furthermore, any side effects that occurred
during the intervention were recorded during follow-up.
The nodularity was diagnosed by physical examination

and sonography and was scored according to lacknow-
Cardiff chart for nodularity. This chart shows nodularity
in the upper outer quadrant of the breast which is the
most commonplace. The score of 4 indicated the max-
imal nodularity and the score of zero was considered
normal smooth texture of the breast.
The breast pain was scored by the Cardiff pain chart

which includes 31 columns for each day of a month.
The patients were asked to fill out the chart every day
for two menstrual cycles. VAS was also applied and re-
corded for scoring breast pain.

Trial treatment
Totally 100 enrolled women were randomly divided into
two groups. The first group received vitamin E 200 IU
two times daily and the second group was given 1000
mg flaxseed oil soft capsules (containing 350 mg α-
linolenic acid (ALA)) two times daily for 2 months. Flax-
seed oil pearls were purchased from the Barije essence
company and vitamin E pearls were prepared from
Zahavi company, both located in Iran.
The patients took vitamin E and flaxseed oil pearl after

the meal. Every 2 weeks, adherence to the appropriate
use of medicine and possible adverse effects were re-
corded by the researcher via phone calls. They were vis-
ited after the first and second months of intervention
and the pain and nodularity were evaluated by the re-
searcher and surgeon.

Statistical analysis
By taking the results of other similar study into account,
considering the error rate of 5%, power of 80%, 2.5
standard deviation, 1 effect size, and k = 7.8, and using
the following formula, a 100-subject sample size (50 in
each group) was consider for this study:

Fig. 1 flow diagram of participants
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n ¼ 2kSD2

d2

Based on the equation, and considering the study
power of 80%, the sample size was calculated. On the
other hand, the small sample size may affect the signifi-
cance of the final result. In this study, two specific tools
for assessment of pain and nodularity of breast fibro-
cystic were used which allow the researchers to evaluate
the patients more precisely. Furthermore, we tried to use
appropriate statistical analysis to eliminate the effects of
confounding factors.
The statistical analysis was performed using SPSS 24.

For quantitative data, an independent sample T-test was
used, and pain intensity data were analyzed by using re-
peated measures test. For qualitative factors, chi-square
test was performed. Values of p < 0.05 were considered
statistically significant.

Results
The flow diagram is shown in Fig. 1. One hundred thirty
patients participated in the study. Thirty patients were
excluded from the study because of the non-adherence
to the medical protocol or incomplete filling the ques-
tioners in the first and the second month. Finally, 100
patients entered the study (49 patients in the vitamin E
group and 51 patients in the flaxseed oil group). The
mean age of patients was 36.2± 8.2 years old in the flax-
seed group and 35.8± 8 in the vitamin E group.
Forty five percent of patients were initially referred to

a clinician for breast fibrocystic and 55% had a history of
medicine consumption for breast fibrocystic. The major-
ity of the patients (79%) were married. There were no
differences between the history of breast trauma, breast

Table 1 demographic characteristic of patients

Variable Flaxseed oil(n)(%) Vitamin E(n) P valuea

Age (year)

≤25 4 (7.84) 5 (10.2) 0.84

26–35 22 (43.13) 16 (32.65)

≥35 25 (49.01) 28 (57.14)

Marriage

single 9 (17.64) 10 (20.4) 0.72

married 42 (82.35) 39 (79.59)

History of breast problems

Cancer (family) 1 (1.96) 0 (0) 0.32

Trauma 1 (1.96) 0 (0) 0.32

biopsy 2 (3.92) 0 (0) 0.16

surgery 3 (5.88) 3 (6.1) 0.96

Number of pregnancy and lactation

0 10 (19.6) 12 (24.4) 0.56

1 16 (31.3) 13 (26.5)

2 19 (37.2) 22 (44.8)

3 5 (9.8) 2 (4.08)

4 1 (1.9) 0 (0)

Duration of marriage(y)

≤10 27 23 0.75

11–20 15 16

21–30 8 8

≥30 1 2
a chi-square test

Fig. 2 Comparison of breast pain during the two-month of follow-up (P-value:0.142)
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cancer, breast biopsy, breast surgery, breastfeeding and
duration of marriage in both groups (Table 1).
The mean breast pain scores were similar in both

groups at baseline (P= 0.26). The pain significantly de-
creased during the first and the second month of inter-
vention in both groups, however, no significant
difference was found in both groups (P=0.142) (Fig. 2,
Table 2). Breast pain in different phases of a menstrual
cycle was also assessed too, yet the results showed no
statistical difference between two groups (Table 3). Fur-
thermore, an improvement in breast nodularity in both
flaxseed oil and vitamin E groups at the end of the first
and the second month was observed with no significant
differences between two groups (p=0.9). Around 84% of
vitamin E group patients and 90% of flaxseed oil group
had nodularity score more than 2 based on Lacknow-
Cardiff chart. During the first month, a reduction in
nodularity means scores of vitamin E group and flaxseed
oil were observed 30.6 and 29.4%, respectively (P-value
between groups: 0.71). These improvements continued
but decreased to 12% for vitamin E and 9.58% for the
flaxseed oil group in the following second month of
follow-up (P-value between groups:0.83) (Fig. 3).

Side effects
In this study, the patients were followed-up for possible
adverse effects. The majority of patients showed no side
effects during the intervention (86%). However, a few

numbers of patients in both groups experienced an ir-
regularity in menses (5 patients in each group), mild
sensitivity reactions (3 patients in both groups), and 1
patient in the flaxseed group reported nausea and
diarrhea.

Discussion
In our study, 51 patients received 1000mg of flaxseed oil
(two times daily) and 49 patients received vitamin E 200
units (two times daily) for 2 months. The severity of breast
pain and nodularity were assessed. The results of the
present study indicated that flaxseed oil and vitamin E
both can reduce breast pain and improve nodularity. In
most studies of breast fibrocystic, the powder of flaxseed
was used to reduce mastalgia and nodularity, but in this
study, flaxseed oil capsules containing about 1000mg alfa
linolenic acid as an omega-3 fatty acid were used.
Delfan studied the effect of vitamin E with omega-3

fatty acids in comparison with vitamin E alone in de-
creasing cyclic mastalgia. They concluded that vitamin E
plus omega-3 fatty acids like fish oil or primrose oil have
better efficacy in breast pain [21]. In Vaziri’s study, flax-
seed was more effective than omega − 3 fatty acids in re-
lieving breast pain [20].
It has been shown that flaxseed and Vitex agnus both

can relieve the severity of breast pain and reduce the
duration of breast pain. In a study by Mirghafourvand
and et al., patients were divided into three groups. The

Table 2 comparison of breast pain between two groups

Group Baseline mean breast paina 1st month later 2nd month later P − value
within group

c

Vitamin E 4.97 ± 2.36 2.45 ± 1.91 1.77 ± 2 < 0.001

Flaxseed oil 5.53 ± 2.21 2.77 ± 2.36 1.62 ± 2.16

P value between groupb 0.26 0.56 0.73
a mean (standard deviation)
b independent sample t-test
c repeated measures test

Table 3 comparison of breast pain between two groups in different phases of the menstrual cycle

Group Baseline mean breast paina 1st month later 2nd month later

1st w
Mens.

2nd w
Folic.

3rd w
luteal

4th w
Luteal

1st w
Mens.

2nd w
Folic.

3rd w
Luteal

4th w
luteal

1st w
Mens.

2nd w
Folic.

3rd w
Luteal

4th w
luteal

Vitamin E 4.48±
2.80

4.45±
2.77

4.91±
2.70

5.84±
2.14

2.18±
2.6

2.2±2.3 3±2.65 2.73±
2.23

1.82±
2.51

1.54±
2.06

1.58±2 2.02±
2.43

Flaxseed oil 5.12±
2.58

4.98±
2.50

5.27±
2.74

6.83±
1.99

2.37±
2.5

2.63±
2.72

2.76±
2.45

3.29±2.5 1.41±
1.97

1.41±
2.32

1.71±
2.5

1.73±2.3

p value between
groupba

0.273 0.366 0.546 0.031 0.740 0.438 0.661 0.276 0.412 0.934 0.803 0.572

Menstruation week: 0.76 follicular week:0.48 luteal 1st week: 0.86 luteal 2nd week: 0.3
a mean (standard deviation)
b independent sample t-test
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first group received 25 g flaxseed, while the second
group received one tablet of V. agnus and the control
group received just a placebo [6]. Furthermore, another
study showed that vitamin E, flaxseed, and primrose oil
can relieve breast pain without any statistical difference.
Jafarnejad conducted this study on 90 patients suffering
from mastalgia with 30 individuals in each group for 2
months [22]. Our study confirmed the results of two
previous studies. The substance, α linolenic acid (ALA),
has anti-inflammatory properties and reduces oxidative
stress by reducing inflammatory cytokines, inhibiting the
activation of nuclear factor kappa-light-chain-enhancer
of activated B cells (NF- kB) in the nucleus and increas-
ing the activation of protein kinase related to Adenosine
monophosphate (AMP). These effects were seen by 3
ml/kg or 2.85 g/ kg of flaxseed oil. It has been demon-
strated that ALA is changed to ecosa pentanoic acid and

can inhibit arachidonic acid metabolism in lipoxygenase
and cyclooxygenase pathways. It also has antihistamine
and anti-bradykinin effects [23]. Vitamin E has a similar
mechanism of action in the reduction of inflammation
and pain [24].
In a recent study, Mensel showed that in women who

consumed formula containing 1 g gamma-linolenic acid,
750 mcg iodide, 70 mcg selenium, nodularity improved
after 3 cycles in comparison with placebo [25]. α lino-
lenic acid inhibits the growth of tumors especially estro-
gen receptor-positive breast tumors. Probably the
mechanism of action for decreasing nodularity is the
same as inhibiting the growth of tumors. Thereby, to the
best of our knowledge, the current study was the first
trial that evaluated the effects of flaxseed oil and vitamin
E on breast nodularity.

Fig. 3 a Distribution of breast nodularity at baseline, the first and second month in the vitamin E group. b Distribution of breast nodularity at
baseline, the first and second month in the flaxseed group
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Limitation of the study
There are a number of potential limitations in this study
that should be noted. This clinical research applied for a
specific geographica area. Although obtained results were
reasonable, for further studies investigating divers geo-
graphical locations can examin how different life style and
diet patterns influence results. This trial is the first one
that evaluates the nodularity of the breast fibrocystic in
patients with standard scale (lacknow-cardiff). However,
for further studies, using of ultrasound is recommended
to confirm the exact nodularity and reduce errors.

Conclusion
The results of the present study demonstrated that flax-
seed oil and vitamin E both could be effective in breast
pain-relieving and decreasing nodularity in comparison
with the baseline. Moreover, few side effects were seen
during the treatment. More studies are needed to con-
firm these effects in the long-term with different doses
of intervention medications.

Abbreviations
SERMS: Selective estrogen receptor modulators; VAS: Visual analog scale;
ALA: α-linolenic acid; NF- kB: Nuclear factor kappa-light-chain-enhancer of ac-
tivated B cells; P: Adenosine monophosphate

Acknowledgments
The authors gratefully acknowledge the vice-chancellor of Research and
Technology Affairs of Mazandaran University of Medical Sciences for financial
support.

Authors’ contributions
Gh. G: head of the treatment team, the physician providing clinical visit,
supervising on data records, and consulting on the incidence of complications.
Sh. A: the principal investigator and manager of the study, design, and
conduction the study. T. M. M: collecting data, drafting the manuscript, Analysis
of the results, and editing the final version. A. S: English editing, submission of
the manuscript. A. B: drafting the manuscript.

Funding
This study was financially supported by a grant from the Vice-Chancellor of
Research and Technology affairs of Mazandaran University of Medical Sci-
ences, Sari, Iran. This grant providing funding to prepare herbal formulation,
data analysis, and editorial assistance with the writing of the manuscript but
had no role in study design and data collection.

Availability of data and materials
The datasets used and/or analysed during the current study available from
the corresponding author on reasonable request.
The raw SPSS file of this study before analysis is available upon your request.

Ethics approval and consent to participate
The ethical committee of Mazandaran University of Medical Sciences
approved the study protocol (Ethics Code; IR.Mazums.Rec.96.2971). All
patients received verbal and printed information, and all provided written
consent before entry into this study.

Consent for publication
Not applicable.

Competing interests
The authors of present study declare that they have no conflict of interest.

Author details
1Department of Thoracic Surgery, Imam Khomeini Hospital, Mazandaran
University of Medical Sciences, Sari, Iran. 2Department of Clinical Pharmacy,
Faculty of Pharmacy, Mazandaran University of Medical Sciences, Km 18
Khazarabad Road, Khazar sq., Sari, Mazandaran Province 4815733971, Iran.
3Department of Clinical Pharmacy, Faculty of Pharmacy, Tehran University of
Medical Sciences, Tehran, Iran. 4Clinical Research Center, Department of
Internal Medicine, North Khorasan University of Medical Sciences, Bojnurd,
Iran.

Received: 20 October 2020 Accepted: 21 December 2020

References
1. Horner NK, Lampe JW. Potential mechanisms of diet therapy for fibrocystic

breast conditions show inadequate evidence of effectiveness. J Am Diet
Assoc. 2000;100(11):1368–80.

2. Parveen S, Sarwar G, Ali M, Channa GA. Danazol versus oil of evening
primrose in the treatment of mastalgia. Pak J Surg. 2007;23(1):10–3.

3. Rungruang B, Kelley JL. Benign breast diseases: epidemiology, evaluation,
and management. Clin Obstet Gynecol. 2011;54(1):110–24.

4. Meisner AL, Fekrazad MH, Royce ME. Breast disease: benign and malignant.
Med Clin N Am. 2008;92(5):1115–41.

5. Murshid KR. A review of mastalgia in patients with fibrocystic breast
changes and the non-surgical treatment options. J Taibah Univ Med Sci.
2011;6(1):1–18.

6. Mirghafourvand M, Mohammad-Alizadeh-Charandabi S, Ahmadpour P,
Javadzadeh Y. Effects of Vitex agnus and Flaxseed on cyclic mastalgia: A
randomized controlled trial. Complement Ther Med. 2016;24:90–5.

7. Shobeiri F, Oshvandi K, Nazari M. Cyclical mastalgia: prevalence and
associated determinants in Hamadan City, Iran. Asian Pac J Trop Biomed.
2016;6(3):275–8.

8. Berkowitz GS, Kelsey JL, LiVolsi VA, Holford TR, Merino MJ, Ort S, et al. Risk
factors for fibrocystic breast disease and its histopathologic components 2. J
Natl Cancer Inst. 1985;75(1):43–50.

9. Webb PM, Byrne C, Schnitt SJ, Connolly JL, Jacobs T, Peiro G, et al. Family
history of breast cancer, age and benign breast disease. Int J Cancer. 2002;
100(3):375–8.

10. Vorherr H. Fibrocystic breast disease: pathophysiology, pathomorphology,
clinical picture, and management. Am J Obstet Gynecol. 1986;154(1):161–79.

11. Ndhluni A. The ABC of benign breast disease: main article. CME: Your SA J
CPD. 2009;27(10):453–5.

12. Wang D, Fentiman I. Epidemiology and endocrinology of benign breast
disease. Breast Cancer Res Treat. 1985;6(1):5–36.

13. Brown N, White J, Brasher A, Scurr J. The experience of breast pain
(mastalgia) in female runners of the 2012 London Marathon and its effect
on exercise behaviour. Br J Sports Med. 2014;48(4):320–5.

14. Burton GW. Vitamin E: molecular and biological function. Proc Nutr Soc.
1994;53(2):251–62.

15. Dennehy CE. The use of herbs and dietary supplements in gynecology: an
evidence-based review. J Midwifery Womens Health. 2006;51(6):402–9.

16. Shim YY, Gui B, Arnison PG, Wang Y, Reaney MJ. Flaxseed (Linum
usitatissimum L.) bioactive compounds and peptide nomenclature: a review.
Trends Food Sci Technol. 2014;38(1):5–20.

17. Thompson LU, Rickard SE, Orcheson LJ, Seidl MM. Flaxseed and its lignan
and oil components reduce mammary tumor growth at a late stage of
carcinogenesis; 1996.

18. Touillaud MS, Thiébaut AC, Fournier A, Niravong M, Boutron-Ruault M-C,
Clavel-Chapelon F. Dietary lignan intake and postmenopausal breast cancer
risk by estrogen and progesterone receptor status. J Natl Cancer Inst. 2007;
99(6):475–86.

19. Jafarnezhad F, Moghaddam EA, Emami SA, Saki A, Hami M, Vatanchi AM.
Comparative effect of flaxseed and evening primrose oil with vitamin E on
severity of cyclic mastalgia in women. Iran J Obstet, Gynecol Infertil. 2016;
19(22):8–16.

20. Vaziri F, Zamani Lari M, Samsami Dehaghani A, Salehi M, Sadeghpour H,
Akbarzadeh M, et al. Comparing the effects of dietary flaxseed and omega-3
fatty acids supplement on cyclical mastalgia in Iranian women: a
randomized clinical trial. Int J Fam Med. 2014;2014.

21. Delfan B, Zarei F, Iravani S, Ebrahimzadeh F, Adineh A, Sepahvand R, et al.
Vitamin E and Omega-3, 6 and 9 Combinations Versus Vitamin E in the

Godazandeh et al. Journal of Pharmaceutical Health Care and Sciences             (2021) 7:4 Page 7 of 8



Treatment of Mastodynia. Jundishapur J Nat Pharmaceut Products. 2015;
10(2).

22. Jafarnejad F, Hosseini SF, Mazlom SR, Hami M. Comparison of the effect of
fish oil and vitamin E on duration of cyclic mastalgia; 2013.

23. Kaithwas G, Mukherjee A, Chaurasia A, Majumdar DK. Antiinflammatory,
analgesic and antipyretic activities of Linum usitatissimum L.(flaxseed/
linseed) fixed oil; 2011.

24. Jiang Q. Natural forms of vitamin E: metabolism, antioxidant, and anti-
inflammatory activities and their role in disease prevention and therapy.
Free Radic Biol Med. 2014;72:76–90.

25. Mansel RE, Das T, Baggs GE, Noss MJ, Jennings WP, Cohen J, et al. A
randomized controlled multicenter trial of an investigational liquid
nutritional formula in women with cyclic breast pain associated with
fibrocystic breast changes. J Womens Health. 2018;27(3):333–40.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Godazandeh et al. Journal of Pharmaceutical Health Care and Sciences             (2021) 7:4 Page 8 of 8


	Abstract
	Background
	Methods
	Results
	Conclusions
	Trial registration

	Background
	Methods
	Participants
	Study design
	Randomization and blinding
	Study instrument
	Trial treatment
	Statistical analysis

	Results
	Side effects

	Discussion
	Limitation of the study

	Conclusion
	Abbreviations
	Acknowledgments
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

