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Abstract

Background: The popularity of complementary and alternative medicine is on the rise.
Objectives: The current study aimed to compare the effect of vaginal royal jelly with intrauterine insemination (IUI) on sub-fertility
in men.
Methods: The sample size was estimated as 27 subjects, based on a study power and confidence interval of 80% and 95%, respectively.
The study was conducted in Mashhad, in the Northeast of Iran, from 2015 to 2017. Men with sub-fertility (asthenozoospermia, defined
as total sperm motility below 40% and sperm concentration below 20 million/mL), with healthy wives, based on salpingography,
participated in this study. Patients were assigned to the royal jelly group, which received 5 grams of royal jelly, and the IUI group,
which received 75 units of Follicle Stimulating Hormone (FSH) from the second day of the menstrual cycle. Semen samples were
collected in sterile plastic caps after 72 hours of sexual abstinence by normal sexual intercourse. Samples were prepared using the
standard swim-up technique.
Results: This study showed no significant difference between groups concerning spousal age, occupation, education (husband and
wife), and social class (P = 0.745). Also, no significant difference was found between groups concerning fertility success rate (P =
0.573).
Conclusions: Based on similar treatment success rates of royal jelly and IUI, it seems that royal jelly can be considered as an alter-
native to IUI.
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1. Background

Infertility is a global problem that its prevalence varies
from 5% to 30% in various countries (1, 2). Approximately
50% of infertility cases are due to male-factor infertility.
The recently observed male-factor infertility is in the form
of declined sperm parameters (3). It is hypothesized that
these changes in sperm parameters are responsible for the
recently observed increase in male-factor infertility (4).

The popularity of complementary medicine and nat-
ural remedies is on the rise worldwide, so that the World
Health Organization (WHO) announced that more than
three-quarters of the world’s population has used various
complementary methods for the treatment of different
diseases at least once (5). In recent years a dramatic rise in
people’s inclination to use complementary medicine has
been observed, mainly due to changed public belief (6). In

other words, the people’s and healthcare provider’s inter-
ests and beliefs toward complementary medicine are on
the rise (7).

Royal jelly is the secretion product of the cephalic
glands of nurse bees with important impacts on health
and fertility. It has a special place in Traditional Chinees
medicine, as they believed that infertile people can be
cured by the royal jelly of the queen bee. Lewis reported
that royal jelly can improve sperm quality in infertile men
(8, 9). Royal jelly is also an important source of para-
aminobenzoic acid, which is associated with increased fer-
tility (10, 11). Royal jelly has a wide range of biological ac-
tivities, which can increase seminal fructose, ejaculate vol-
ume, number of sperm output, and sperm motility (12).

In Iran, the number of Infertile people is increasing,
with a higher incidence among males (13). The application
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of complementary methods has a long history in Iran. The
holistic nature of Iranian and complementary medicines,
with more than 3000 years of history, resulted in positive
beliefs towards complementary medicine, such that about
70% of Iranians have used such methods at least once (1, 10).

Natural remedies, such as royal jelly, are among com-
plementary methods that have attracted greater interest.
The majority of studies intended to evaluate the effective-
ness of royal jelly have followed an in vitro animal ap-
proach (11). Some human studies also have evaluated its
effect on hormonal disorders in postmenopausal and low
fertile women (12). Royal jelly compounds can improve
testosterone and testicular function, and as a result, it in-
creases testicular resistance to thermal stressors (14, 15).

The effectiveness of royal jelly in the treatment of low
fertility is due to its compounds; so that some studies re-
ported its ability to improve low fertility rates (16, 17). Some
studies reported improved sperm function of low-fertility
men following the application of royal jelly (12, 16). Since
people generally have a favorable attitude toward comple-
mentary medicine, due to its availability and reasonable
price, it is of interest to all, including infertile couples.

2. Objectives

Thus, it was decided to conduct a study with the aim to,
firstly, evaluate the effect of royal vaginal jelly on the fer-
tility of women with low-fertile husbands (due to astheno-
zoospermia) and, secondly, to compare the effectiveness
of this method to the first common male-factor infertility
treatment measure, namely IUI method.

3. Methods

3.1. Trial Design

The present study is a non-randomized clinical trial.
This framework was selected to observe ethical consider-
ations. It is worth noting that the current study was ap-
proved by the Ethics Committee of the Mashhad University
of Medical Sciences (MUMS). This research benefited from
the financial support of the Vice Chancellor for Research
of MUMS (Grant number: 921175). It was also approved in
Gov.rct NCT03463005. The findings of the present clinical
trial are reported following the CONSORT (2010) checklist
criteria (18).

3.2. Participants and Setting

The present study was conducted from 2015 to 2017 in
the city of Mashhad (northeast of Iran).

Inclusion criteria were healthy women who attended
Milad Infertility Treatment Center in Mashhad due to male-
factor infertility problems [male-factor infertility is de-
fined as total sperm motility < 40% and sperm concen-
tration < 20 million/mL (19)], willingness to participate in
the study, having a normal hormonal profile in the female
partner in terms of hormonal profile and hysterosalpin-
gography (HSG), and couples with regular sexual. The ex-
clusion criteria were ovulation dysfunction in the female
partner, history of sexually transmitted diseases in cou-
ples, and hormonal disorders of each partner.

3.3. Sample Size and Randomization

The sample size was determined as 27 subjects per
group based on a previous study and using a mean com-
parison equation with a test power and confidence interval
(5) of 80% (β = 0.84) and 95% (α = 0.05), respectively. As ex-
plained above, for ethical considerations, randomization
was not possible in the present study. The study subjects
were selected by purposive sampling, and voluntarily en-
tered one of the two groups of royal jelly (n = 27) or IUI (n =
27). All participants were followed up for two months.

3.4. Study Instruments

Data were collected using a questionnaire on demo-
graphic and reproductive factors, including age, occupa-
tion, education, social class, number of pregnancies, num-
ber of children, primary or secondary infertility, age at
menarche, the last menstrual cycle, and duration of infer-
tility.

In addition, for the royal jelly group, a monthly obser-
vation checklist was used to evaluate symptoms of infec-
tion. The observation was initially performed by a gyne-
cologist, and the checklist was completed when inflamma-
tory and fungal diseases were ruled out. Observations dur-
ing the follow-up period (i.e. two months) were made by a
midwife and recorded in the abovementioned checklist.

3.5. Interventions and Outcomes

The IUI procedure was performed similarly for both in-
tervention and control groups. All the patients received
75 IU recombinant human follicle-stimulating hormone
(Cinal-F, Iran) from the second cycle day, and then the follic-
ular size was assessed using transvaginal ultrasonography
after the sixth day from menstruation. Then 10000 IU hu-
man chorionic gonadotropin was administered when fol-
licular size was more than 16 mm in size. Then IUI was per-
formed after 32 - 36 hours. If menstruation was retarded for
more than 7 days, pregnancy was assessed based on βHCG
and transabdominal ultrasonography. Subjects with posi-
tive pregnancy tests were followed up, and the pregnancy
outcome was recorded.
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After the selection of subjects and obtaining written in-
formed consent, the quality of royal jelly was evaluated.
The quality of royal jelly was determined based on the
amount of polyphenol. Polyphenol in royal jelly was evalu-
ated as follows: first, the sample was diluted with ethanol
50% to 1:10 ratio; then, 100µL of the specimen was poured
into a test tube, and 750 µL of 1:10 diluted solution of
FCR (FolinCiocalteau Reagent) was added and kept at room
temperature for five minutes.

Then, 750 µL of sodium carbonate 6% solution was
added to each tube, followed by maintenance at dark for
one hour to measure the absorption rate (at 780 nm wave-
length). The negative control consisted of all reaction com-
pounds, except the sample, for which, ethanol 50% was
used instead. The sample concentration was determined
using the gallic acid standard. By definition, the desirable
quality of polyphenol in natural royal jelly ranges from 0.15
(minimum) to 0.75 mg (maximum) in every 100 grams; in
the present study, it was determined as 0.5 mg, indicating
a good quality (20).

The study subjects in the royal jelly group used 10ml of
the vaginal royal jelly a few minutes before or immediately
after intercourse, which was one day after the end of men-
struation for two weeks.

Semen samples were collected in sterile plastic caps af-
ter 72 hours of sexual abstinence by normal sexual inter-
course. Then, for those in the IUI, samples were prepared
through the standard swim-up technique. Initially, sam-
ples were rinsed with 5% of human serum Albumin and
gentamicin. Then, the tubes were centrifuged. Finally, they
were analyzed and washed for intrauterine insemination.

The subjects in the IUI group received 75 units of FSH
from the second day of the cycle, followed by vaginal ultra-
sound from the sixth day of the menstrual cycle to deter-
mine the right size of the follicle. Also, 10000 units of HCG
was administered when follicle diameter reached 16mm,
and subjects were prepared for IUI after 32 - 36 hours.

If menstruation was delayed for more than seven days
in either group, serum beta HCG was evaluated, and vagi-
nal or abdominal ultrasound was performed to verify preg-
nancy. Pregnant women were monitored until the end of
pregnancy to record the outcomes.

3.6. Ethical Considerations

The study protocol was approved by the Research
Council of the Center for Women’s Health Studies,
affiliated to the MUMS (Code: 921175). Compliance
with principles of ethics in research was confirmed
by the regional committee of medical ethics of MUMS
(IR.MUMS.REC.1393.43). In addition, written informed
consent was obtained from all participants before recruit-
ment, and they were ensured about the confidentiality of

their information in all stages, including data collection,
data analysis, and publication of results. Also, they were
informed that they can withdraw from the study at any
time.

3.7. Statistical Analysis

Data were described using appropriate statistical ta-
bles and indices such as mean. Shapiro-Wilk test was ap-
plied to test for a normal distribution. Parametric meth-
ods such as the Student t-test were used to analyze data
with normal distribution, and the Mann-Whitney test was
applied for other data. Data with nominal scale were an-
alyzed using the Chi-square test (likelihood ratio), and lo-
gistic regression was used for the combined assessment of
the results. SPSS version 18 was administered for data anal-
ysis. Statistical significance was considered when p-value
< 0.05.

4. Results

A total of 54 spouses were recruited, and all of them
completed the study (Figure 1). According to the find-
ings, there was no significant difference between the two
groups concerning the spouse’s age, occupation, educa-
tion (husband and wife), or social class (P = 0.745) (Table
1). However, no significant difference was found between
the two groups in terms of spouse’s age, occupation, edu-
cation (husband and wife), or social class (P = 0.745).

Comparing the effects of vaginal royal jelly and the
first line of conventional treatment of low-fertility due to
asthenozoospermia showed no significant difference be-
tween the two groups concerning pregnancy outcomes (P
= 0.573). Thus, royal jelly and IUI groups were not signifi-
cantly different in terms of pregnancy rate (Table 2). A lo-
gistic regression model was used to evaluate the results.
According to the findings, age was the only factor associ-
ated with the pregnancy outcomes (P = 0.573) (Table 3).

5. Discussion

The present study intended to evaluate the effect of
vaginal royal jelly on the fertility rate in women with low-
fertility husbands (male-factor infertility) compared to the
first-line infertility treatment measure with male-factor,
namely IUI. The results showed no significant difference
between success rates of royal jelly and IUI in terms of preg-
nancy.

Although performing IUI is the first practical stage in
treating low fertility and infertility due to various causes, it
is used as the first line of treatment in male-factor infertil-
ity (21). A systematic review reported that this rate depends
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Table 1. Participants’ Demographic Details by Group

Variable IUI Group Royal Jelly Group P-Value a

Age 29.0 ± 4.5 29.3 ± 5.6 0.831 b

Husband’s age 32.8 ± 5.7 33.3 ± 6.0 0.745 b

Duration of infertility (y) 5.5 ± 3.0 5.7 ± 4.0 0.739 c

Occupation, No. (%) 0.126 d

Housewife 22 (81.5) 17 (63.0)

Employed 5 (18.5) 10 (37.0)

Husband’s occupation, No. (%) 0.378 d

Employed 7 (25.9) 10 (37.0)

Self-employed 20 (74.1) 17 (63.0)

Education, No. (%) 0.776 d

Nonacademic 18 (66.7) 17 (63.0)

Academic 9 (33.3) 10 (37.0)

aSig P > 0.05
bStudent test
cMann-whitney test
dLikelihood ratio test

Table 2. Incidence of Pregnancy Following Royal Jelly and IUI Methods in Two Groups a

Pregnancy Outcome IUI Group Royal Jelly Group Total

Positive 11 (40.7) 9 (33.3) 20 (37.0)

Negative 16 (59.3) 18 (66.7) 34 (63.0)

Total 27 (100.0) 27 (100.0) 54 (100.0)

Probability P = 0.573

aValues are expressed as No. (%).

Table 3. Effects of Vaginal Royal Jelly on Pregnancy Using Logistic Regression Model

B SE Wald df Sig. Exp(B)
95% CI for Exp (b

Lower Upper

Group (IUI VS royal jelly) 0.311 0.634 0.241 1 0.623 1.365 0.394 4.728

Age

≤ 30 compared > 30 years -2.051 0.922 4.949 1 0.026 0.129 0.021 0.783

Occupation

Housewife compared to
employed

0.687 0.812 0.717 1 0.397 1.988 0.405 9.757

Education

Nonacademic compared to
academic

-0.843 0.736 1.312 1 0.252 0.430 0.102 1.821

Spouse’s occupation

Employed compared to
self-employed

-0.190 0.776 0.060 1 0.807 0.827 0.181 3.785

Duration of infertility -0.099 0.135 0.534 1 0.465 0.906 0.695 1.181

Model constant 0.719 1.494 0.232 1 0.630 2.052
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Assessed for eligibility
(n = 180)

Excluded (n = 63)
• Not meeting inclusion criteria (n = 58)
• Declined to participate (n = 0)
• Other reasons (n = 5)

Recruitment (n = 54)

Allocated to royal Jelly group (n = 27)

Allocation

Allocated to IUI group (n = 27)

Lost to follow-up (n = 0)

Analyzed (n = 27)

Analysis

Two month Follow-Up

Enrollment

Lost to follow-up (n = 0)

Analyzed (n = 27)

Figure 1. Schematic representation of the study

on a variety of factors, and it ranges from 5% to 70% for each
patient, based on the cause of infertility (22). It appears
that the success rate of IUI treatment with a male-factor
cause is not high, as Badawy showed that sperm motility,
count, and morphology hugely affect the success rate of
this method, and a mean success rate of 5.55% in male-
factor infertility indicates IUI treatment has not been very
successful (23). In the present study, the success rate of
IUI treatment was 40.7%. It seems that participant’s age
and their awareness about having regular intercourse are
the most important items for higher success rates in both
groups.

However, the participants were trained about how to
have regular intercourse (every 48 hours). In their exten-
sive study on 353 couples, Merviel et al. identified that the
highest success rate following IUI treatment was related to
women younger than 30 years (24).

In addition to women’s age, men’s age also affects the

success rate of IUI. In a retrospective study on 138 infertile
couples, Kdous et al. argued that men younger than 38
years had more success with the IUI method. The mean age
of men in both groups was about 33 years (25).

Few human studies investigated the effect of royal jelly.
For instance, Al-Sanafi et al. (2007) studied the effect of oral
royal jelly on sexual hormones and sperm parameters in
men, and reported that the quality of sperm parameters
depends on the dose of royal jelly, as men who used a daily
dose of 100 grams of the jelly experienced better results
(26). Regarding the effect of royal jelly on the fertility rate
of women with low-fertility husbands, a study by Abdel-
hafiz can be cited, which identified a significant difference
between royal jelly and IUI in the treatment success rate,
such that pregnancy rate was 8.3% in the royal jelly group
and 2.6% in the IUI. The difference between Abdelhafiz and
the present study can be attributed to the different compo-
sitions of royal jelly used. In Abdelhafiz’s study, royal jelly
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contained honey and flower pollen. Thus, the high success
rate of treatment, as well as realization of pregnancy in his
study, cannot be attributed to royal jelly alone (16).

In the present study, no additive was used with royal
jelly, fearing the likelihood of allergy because pollens
are the major allergen in Iran. Therefore, this composi-
tion was not used to avoid possible allergies (27). The
strengths of the present study include the purity of royal
jelly, which was not mixed with other substances, exam-
ining the amount of polyphenol it contained, and lower
price compared to the IUI method.

5.1. Study Limitation

The most important limitation in the present study
was the non-randomization of participants because it con-
tradicted participants’ wishes as well as research ethics.
Another limitation was the lack of placebo use to deter-
mine the success rate of royal jelly. Also, the IUI group re-
ceived control ovulation stimulation, while those in the
royal jelly did not receive it.

As the study was non-randomized, its findings do not
have the required level of evidence for recommending
royal jelly as a therapy. Therefore, there is a need for further
randomized clinical trial studies to confirm the findings of
this study.

5.2. Conclusions

As treatment success rates of royal jelly and IUI were
similar, it seems that royal jelly can be considered as an al-
ternative treatment option. Simplicity, low cost, and not
using medications with many side-effects are the most im-
portant advantages of royal jelly over IUI.
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al. Biological activities of royal jelly-review. Scientific Papers Animal Sci-
ence and Biotechnologies. 2011;44(2):108–18.

11. Rezaeizadeh H, Alizadeh M, Naseri M, Shams AM. The traditional Ira-
nian medicine point of view on health and disease. Iran J Public Health.
2009;38(1):169–72.

12. Khazaei M, Ansarian A, Ghanbari E. New findings on biological
actions and clinical applications of royal jelly: A review. J Diet
Suppl. 2018;15(5):757–75. doi: 10.1080/19390211.2017.1363843. [PubMed:
29028361].

6 Jundishapur J Nat Pharm Prod. 2021; 16(3):e107420.

http://dx.doi.org/10.1371/journal.pmed.1001356
http://www.ncbi.nlm.nih.gov/pubmed/23271957
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3525527
http://dx.doi.org/10.4172/2325-9795.1000121
http://dx.doi.org/10.1093/humupd/dmx022
http://www.ncbi.nlm.nih.gov/pubmed/28981654
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6455044
http://dx.doi.org/10.1186/s12958-015-0032-1
http://www.ncbi.nlm.nih.gov/pubmed/25928197
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4424520
http://dx.doi.org/10.1186/1472-6882-10-11
http://www.ncbi.nlm.nih.gov/pubmed/20307291
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2853488
http://dx.doi.org/10.1002/14651858.cd010719
http://dx.doi.org/10.5812/ircmj.1411
http://dx.doi.org/10.5812/ircmj.1411
http://www.ncbi.nlm.nih.gov/pubmed/23984012
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3745761
http://dx.doi.org/10.1080/19390211.2017.1363843
http://www.ncbi.nlm.nih.gov/pubmed/29028361


Fathi Najafi T et al.

13. Afroughi S, Pouzesh M. Prevalence and risk factors of infertility in a
sample of Iranian couples. J Biom Biostat. 2018;9(4). doi: 10.4172/2155-
6180.1000407.

14. Seyyedi F, Rafiean-Kopaei M, Miraj S. Comparison of the effects
of vaginal royal jelly and vaginal estrogen on quality of life, sex-
ual and urinary function in postmenopausal women. J Clin Diagn
Res. 2016;10(5):QC01–5. doi: 10.7860/JCDR/2016/17844.7715. [PubMed:
27437306]. [PubMed Central: PMC4948482].

15. Zahmatkesh E, Najafi G, Nejati V, Heidari R. Protective effect of royal
jelly on the sperm parameters and testosterone level and lipid peroxi-
dation in adult mice treated with oxymetholone. Avicenna J Phytomed.
2014;4(1):43–52. [PubMed: 25050300]. [PubMed Central: PMC4103725].

16. Abdelhafiz AT, Muhamad JA. Midcycle pericoital intravaginal bee
honey and royal jelly for male factor infertility. Int J Gynaecol Obstet.
2008;101(2):146–9. doi: 10.1016/j.ijgo.2007.11.012. [PubMed: 18222449].

17. Ramadan MF, Al-Ghamdi A. Bioactive compounds and health-
promoting properties of royal jelly: A review. J Funct Foods.
2012;4(1):39–52. doi: 10.1016/j.jff.2011.12.007.

18. CONSORT Group. CONSORT 2010 checklist of inform ation to include
when reporting a randomized trial. 2010, [cited 20 July 2017]. Available
from: http://www.consort-statement.org/media/default/downloads/
CONSORT%202010%20Checklist.pdf .

19. Van Voorhis BJ, Barnett M, Sparks AE, Syrop CH, Rosenthal G, Daw-
son J. Effect of the total motile sperm count on the efficacy and
cost-effectiveness of intrauterine insemination and in vitro fertiliza-
tion. Fertil Steril. 2001;75(4):661–8. doi: 10.1016/s0015-0282(00)01783-0.
[PubMed: 11287015].

20. Markham KR. Techniques of flavonoid identification. London: Academic
press; 1982.

21. Mukhtar HB, Shaman A, Mirghani HO, Almasalmah AA. The out-
come of assisted reproductive techniques among couples with
male factors at prince Khalid Bin Sultan fertility centre, Kingdom
of Saudi Arabia. Open Access Maced J Med Sci. 2017;5(5):603–7. doi:
10.3889/oamjms.2017.102. [PubMed: 28932299]. [PubMed Central:
PMC5591588].

22. Duran HE, Morshedi M, Kruger T, Oehninger S. Intrauterine insemi-
nation: A systematic review on determinants of success. Hum Reprod
Update. 2002;8(4):373–84. doi: 10.1093/humupd/8.4.373. [PubMed:
12206471].

23. Badawy A, Elnashar A, Eltotongy M. Effect of sperm morphol-
ogy and number on success of intrauterine insemination. Fertil
Steril. 2009;91(3):777–81. doi: 10.1016/j.fertnstert.2007.12.010. [PubMed:
18304534].

24. Merviel P, Heraud MH, Grenier N, Lourdel E, Sanguinet P, Copin
H. Predictive factors for pregnancy after intrauterine insemination
(IUI): an analysis of 1038 cycles and a review of the literature.
Fertil Steril. 2010;93(1):79–88. doi: 10.1016/j.fertnstert.2008.09.058.
[PubMed: 18996517].

25. Kdous M, Fadhlaoui A, Boubaker M, Youssef A, Chaker A, Ferchiou M, et
al. Intrauterine insemination with conjoint semen. How to increase
the success rate? La Tunisie medicale. 2007;85(9):781–7.

26. Al-Sanafi AE, Mohssin SA, Abdulla SM. Effect of royal jelly on male in-
fertility. Thi-Qar Med. J. 2007;1(1):1–12.

27. Moghtaderi M, Hosseini Teshnizi S, Farjadian S. Sensitization to com-
mon allergens among patients with allergies in major Iranian cities:
a systematic review and meta-analysis. Epidemiol Health. 2017;39.
e2017007. doi: 10.4178/epih.e2017007. [PubMed: 28171712]. [PubMed
Central: PMC5434227].

Jundishapur J Nat Pharm Prod. 2021; 16(3):e107420. 7

http://dx.doi.org/10.4172/2155-6180.1000407
http://dx.doi.org/10.4172/2155-6180.1000407
http://dx.doi.org/10.7860/JCDR/2016/17844.7715
http://www.ncbi.nlm.nih.gov/pubmed/27437306
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4948482
http://www.ncbi.nlm.nih.gov/pubmed/25050300
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4103725
http://dx.doi.org/10.1016/j.ijgo.2007.11.012
http://www.ncbi.nlm.nih.gov/pubmed/18222449
http://dx.doi.org/10.1016/j.jff.2011.12.007
http://www.consort-statement.org/media/default/downloads/CONSORT%202010%20Checklist.pdf
http://www.consort-statement.org/media/default/downloads/CONSORT%202010%20Checklist.pdf
http://dx.doi.org/10.1016/s0015-0282(00)01783-0
http://www.ncbi.nlm.nih.gov/pubmed/11287015
http://dx.doi.org/10.3889/oamjms.2017.102
http://www.ncbi.nlm.nih.gov/pubmed/28932299
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5591588
http://dx.doi.org/10.1093/humupd/8.4.373
http://www.ncbi.nlm.nih.gov/pubmed/12206471
http://dx.doi.org/10.1016/j.fertnstert.2007.12.010
http://www.ncbi.nlm.nih.gov/pubmed/18304534
http://dx.doi.org/10.1016/j.fertnstert.2008.09.058
http://www.ncbi.nlm.nih.gov/pubmed/18996517
http://dx.doi.org/10.4178/epih.e2017007
http://www.ncbi.nlm.nih.gov/pubmed/28171712
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5434227

	Abstract
	1. Background
	2. Objectives
	3. Methods
	3.1. Trial Design
	3.2. Participants and Setting
	3.3. Sample Size and Randomization
	3.4. Study Instruments
	3.5. Interventions and Outcomes
	3.6. Ethical Considerations
	3.7. Statistical Analysis

	4. Results
	Figure 1
	Table 1
	Table 2
	Table 3

	5. Discussion
	5.1. Study Limitation
	5.2. Conclusions

	Acknowledgments
	Footnotes
	Authors' Contribution: 
	Clinical Trial Registration Code: 
	Conflict of Interests: 
	Ethical Approval: 
	Funding/Support: 
	Informed Consent: 

	References

