Curriculum vitae

Mohammad Mahdi Parvizi

Update: 06/03/2024
PERSONAL INFORMATION
First name: Mohammad Mahdi
Last name: Parvizi

Nationality: Iranian

Date of birth: 11.09.1985

City of birth: Shiraz

Marital status: Single
Occupations:

1. Associate professor of Molecular Dermatology Research Center, Shiraz University of
Medical Sciences, Shiraz, Iran.

2. Associate professor of Research Center for Traditional Medicine and History of
Medicine, Shiraz University of Medical Sciences, Shiraz, Iran.

Mailing address: Shahid Faghihi Hospital, Clinic of Dermatology, Molecular Dermatology
Research Center, Shiraz University of Medical Sciences and Health Services, Shiraz, Iran P. O.

BOX; 7134846114

Mobile Phone: (+98)-917-3237031
Office Phone: (+98)-7132125592

Email: mmparvizi@gmail.com, parvizim@sums.ac.ir

EDUCATIONAL STATUS:

Diploma (in Experimental Sciences) 2000-2004



Shahed Highschool, Kazeroun, Fars Provience, Iran
Doctorate in Medicine (MD) 2004-2011

School of Medicine, Islamic Azad Univrtsity, Tehran Branch, Tehran; Iran
e Thesis title: Demographic Charastristics in Children With Asthma Admitted in
Shahid Dastgheib Hospital, Shiraz, Iran, 1993-2003

PhD (Traditional Persian Medicine) 2012-2017

Department of Persian Medicine, School of Medicine, Shiraz University of Medical Sciences,
Shiraz, Iran

e Thesis title: Determination of the efficacy of cryotherapy plus topical Juniperus
excelsa M.Bieb, based on traditional Persian medicine, versus cryotherapy alone in
the treatment of cutaneous leishmaniasis: a triple-blind randomized clinical trial

Relevant course work: Juniperus excelsa M. Bieb; a medicinal plant with various
pharmacological activities; Cutaneous leishmaniasis in Persian Medicine; Constipation treatment
in Persian Medicine.

Masters Degree of Medical Education 2011-2013

Educational Developmental Centre (EDC), School of Medicine, Shiraz University of Medical
Sciences, Shiraz, Iran

e Thesis title: Psychometric properties of the Persian version of the Ambulatory Care
Learning Educational Environment Measure (ACLEEM) questionnaire, Shiraz,
Iran.

Masters Degree of Public Health (MPH) 2013-2015

Health Policy Research Centre, School of Medicine, Shiraz University of Medical Sciences,
Shiraz, Iran

e Thesis title: Health literacy in patients with epidermolysis bullosa in Iran.

Masters Degree of Medical Journalism 2018-2021

Department of Medical Journalism, School of Paramedical Sciences, Shiraz University of Medical
Sciences, Shiraz, Iran
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e Thesis title: Investigating the relationship between the characteristics of article

titles and the value of citation metrics in selected English-language and specialized
journal of dermatology

ATTENDED WORKSHOPS

e Basics of Traditional Persian Medicine,

e Medical Journalism,

e Scientific Writing,

e Research in Traditional Persian Medicine,

e How to design and conduct a clinical trial (types and conditions),
e Systematic Review

e Chohort Study

e Case- Control Study

e Meta-analyses

e Ethical statements in medicine and researchs

e How to read a paper?

e SPSS Software (Statistical Package for the Social Sciences)
e Stata software

e Medcalc software

e Endnote software

e R software

PRESENTATIONS:

e More than 80 national and international presentations (oral and poster
presentations) at different congresses.

PUBLICATIONS

H-Index: 9 (According to Scopus); 9 (According to WoS); 13 (According to Google scholar)

1. Parvizi MM, Handjani F, Moein M, Hatam G, Nimrouzi M, Hassanzadeh J, et al. Efficacy
of cryotherapy plus topical Juniperus excelsa M. Bieb cream versus cryotherapy plus
placebo in the treatment of Old World cutaneous leishmaniasis: A triple-blind
randomized controlled clinical trial. PLoS Negl Trop Dis. 2017;11(10):e0005957.

(1F=3.834)



10.

11.

Parvizi MM, Nasrin SA, Parvizi Z. Butterfly Patients in Iran Waiting to Specific
Attention from Authorities. Iranian Journal of Public Health. 2017 Jun 25;46(7):1005-6.

(1IE=0.77)
Parvizi MM, Namazi MR. Tranilast Can be a Useful Addition to the Limited Anti-

Epidermolysis Bullosa Weaponry. Advanced pharmaceutical bulletin. 2017 Apr;7(1):1.
Mosavat SH, Marzban M, Bahrami M, Parvizi MM, Hajimonfarednejad M. Sexual
headache from view point of Avicenna and traditional Persian medicine. Neurological
Sciences. 2017 Jan 1;38(1):193-6. (IF=1.7)

Fattahi MR, Alorizi SM, Nimrouzi M, Zarshenas MM, Parvizi MM. A randomized
clinical trial on treatment of chronic constipation by traditional persian medicine
recommendations compared to allopathic medicine: A pilot study. International
Journal of Preventive Medicine. 2017 Jan 1;8(1):50.

Parvizi Z, Azarpira N, Kohan L, Darai M, Kazemi K, Parvizi MM. Association between
E23K variant in KCNJ11 gene and new-onset diabetes after liver transplantation.
Molecular biology reports. 2014 Sep 1;41(9):6063-9. (1F=1.8)

Parvizi MM, Salehi A, Nimroozi M, Hajimonfarednejad M, Amini F, Parvizi Z. The
relationship between body mass index and temperament, based on the knowledge of
traditional Persian medicine. Iranian journal of medical sciences. 2016 May;41(3
Suppl):S14.

Parvizi MM, Amini M, Dehghani MR, Jafari P, Parvizi Z. Psychometric properties of the
Persian version of the Ambulatory Care Learning Educational Environment
Measure (ACLEEM) questionnaire, Shiraz, Iran. Advances in medical education and
practice. 2016;7:559.

Parvizi MM, Heydari M, Namazi MR. Successful Treatment of Chronic Scalp
Seborrheic Dermatitis Using Traditional Persian Medicine: A Case Report and
Literature Review. Galen Medical Journal. 2017 Jun 25;6(2):157-9.

Parvizi Z, Sadati AK, Azarpira N, Parvizi MM, Tabrizi R, Heydari ST, Lankarani KB.
Study of Quality of Life Among Liver Transplant Candidates in Shiraz, Southwestern
Iran. Galen Medical Journal. 2016 Dec 30;5(4):180-87.

Parvizi MM, Heydari M. Re: A Traditional Iranian Medicine (Majoon-e Loboob).
Traditional and Integrative Medicine. 2016 Dec 12;1(4):132.
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21.

Parvizi MM, Lankarani KB, Handjani F, Ghahramani S, Parvizi Z.Health Literacy in
Patients with Epidermolysis Bullosa in Iran. Journal of Education and Health
Promotion, J Edu Health Promot 2017, 6:105

Hamidizadeh N, Handjani F, Simaeetabar S, Ranjbar S, Gohari Moghadam M, Parvizi
MM. Composition of Minerals and Trace Elements at Mamasani Thermal Source; a
Possible Preventive Treatment for Some Skin Diseases. Journal of Education and Health
Promotion, J Edu Health Promot 2017, 6:110

Parvizi MM, Lankarani KB, Nimrouzi M, Emami SA, Hajimonfarednejad M. Health
recommendations in the elderly in viewpoint of traditional Persian medicine , Shiraz
E Medical Journal, 2018, 19(1): e14201

Zare F, Jaladat AM, Parvizi MM. Subject Index of the Medical Terms of the Holy
Quran. Quranmed. 2019 Feb 15;3(4):1-6.[Persian]

Haghjoo E, Shojaii A, Parvizi MM. Efficacy of topical herbal remedies for insomnia in
Iranian traditional medicine. Pharmacognosy Research. 2019 Apr 1;11(2):188.
Heydarirad G, Choopani R, Pasalar M, Parvizi MM, Hajian P, Mirzaei HR. The Effect of
a Chickpea-Based Persian Diet on Cancer-Related Fatigue in Breast Cancer Patients:
A Semi-Experimental Study. Complementary medicine research. 2019 May 27:1-8.
(1IF=0.88)

Hamidizadeh N, Ranjbar S, Ghanizadeh A, Parvizi MM, Jafari P, Handjani F. Evaluating
prevalence of depression, anxiety and hopelessness in patients with Vitiligo on an
Iranian population. Health and Quality of Life Outcomes. 2020 Dec 1;18(1):20. .
(IF=2.66)

Jowkar F, Godarzi H, Parvizi MM. Can we consider silymarin as a treatment option for
vitiligo? A double-blind controlled randomized clinical trial of phototherapy plus oral
Silybum marianum product versus phototherapy alone. Journal of Dermatological
Treatment. 2020 Apr 2;31(3):256-60. (IF=2.11)

Nimrouzi M, Daneshfard B, Parvizi MM. Dream in Persian medicine perspective: a
narrative review. International Journal of Dream Research. 2020 Mar 30:119-22.

Saki, N., Ahramiyanpour, N., Heiran, A., Alipour, S. and Parvizi, M.M., 2020. Efficacy of

topical dimethyl sulfoxide (DMSO) 50% solution vs tretinoin 0.5% cream in



http://semj.neoscriber.org/en/document/details/14201
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24,
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29.

treatment of patients with primary macular amyloidosis: A split-side single-blinded
randomized clinical trial. Dermatologic Therapy, p.e13305. (1F=2.327)

Jowkar F, Kahnooj MH, Aslani FS, Parvizi MM. Clinicopathological evaluation of
patients with rippled pattern pigmentation of the skin: A single-center study.
Dermatologic Therapy. 2020 Feb 19:€13278. (1F=2.327)

Niazi M, Mehrabani M, Namazi MR, Salmanpour M, Heydari M, Karami MM, Parvizi
MM, Fatemi |, Mehrbani M. Efficacy of a topical formulation of henna (Lawsonia
inermis L.) in contact dermatitis in patients using prosthesis: A double-blind
randomized placebo-controlled clinical trial. Complementary Therapies in Medicine.
2020 Jan 15:102316._(1IF=1.97)

Baniahmad M, Ghahartars M, Sari Aslani F, Sepaskhah M, Parvizi MM. A 28-year-old
man with an asymptomatic firm plaque on his right shin: What is your diagnosis?
have been submitted. Iranian Journal of Dermatology. 2019 Jun 1;22(2):82-4.

Amini F, Jaladat AM, Atarzadeh F, Mosavat SH, Parvizi MM, Zamani N. A review on the
management of asthma in the Avicenna’s Canon of Medicine. Journal of
Complementary and Integrative Medicine. 2019 Sep 17;16(4).

Parvizi MM, Zare F, Handjani F, Nimrouzi M, Zarshenas MM. Overview of herbal and
traditional remedies in the treatment of cutaneous leishmaniasis based on Traditional
Persian Medicine. Dermatologic Therapy. 2020 May 13. . (IF=2.327)

Hassanshahi S, Parvizi MM, Bahrini M, Pouladi Sh, Mirzaei K. Assessment the efficacy
of inhalation of aroma of orange extract and lavender extract, in comparison with
placebo, on dental anxiety in patients referred to a dental clinic in Shiraz: a double-
blinded controlled randomized clinical trial. Journal of Medicinal Plants. 2020 Jul
10;19(74):293-307.

Zare F, Parvizi MM, Saki N, Jaladat AM. Applications of Ma'aljobon, a natural remedy
from traditional Persian medicine, in dermatology: A journey from past to
modernity. Dermatologic Therapy. 2020 Jun 30:e13931. (IF=2.327)

Ghahartars M, Ahmadyan M, Salimkhanian M, Yazdanpanah S, Parvizi MM, Zomorodian
K. Levels of zinc and vitamin D3 in patients with pityriasis versicolor: A study in
Southern Iran, Shiraz. Dermatologic Therapy. 2020 Oct 18:e14427.
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37.

Alyasin S, Nabavizadeh SH, Esmaeilzadeh H, Heydari ST, Mosavat SH, Parvizi MM,
Hashemi SM, Hashempur MH. Efficacy of oral supplementation of whey protein in
patients with contact dermatitis: A pilot randomized double-blind placebo-controlled
clinical trial. Dermatologic Therapy. 2020 Sep 2:e14260. (1F=2.327)

Torabizadeh C, Rousta S, Gholamzadeh S, Kojouri J, Jamali K, Parvizi MM. Efficacy of
education delivery through multimedia and text messaging on the psychological
parameters of patients scheduled for coronary angiography: a single-blind
randomized controlled clinical trial. BMC Cardiovascular Disorders. 2021 Dec;21(1):1-
9. (IF=2.078)

Ghahartars M, Zahraei SA, Sari Aslani F, Hadibarhaghtalab M, Parvizi MM. A 58-year-
old man with porokeratosis ptychotropica: A successful treatment with alone
cryotherapy and literature review. Dermatologic Therapy. (IF=2.327).

Jaladat AM, Amiri-Ardekani E, Ramezani PS, Boroughani M, Emami Alorizi M, Parvizi

MM. Correlation between gastrointestinal symptoms and adherence to traditional
Persian medicine dietary recommendations in patients with vitiligo; a cross-sectional
study. Journal of complementary & integrative medicine. 2021 Apr 2. doi: 10.1515/jcim-
2020-0192.

Pourshahidi S, Mansourian A, Habibzadeh M, Parvizi MM, Nimrouzi M. Association
Between Geographic Tongue and Personal Temperament Based on the Knowledge of
Persian Medicine. Shiraz E-Medical Journal. 2021 May 31;22(5).

Parvizi MM, Shabani M, Saki N, Rajabi S, Rampp T, Pasalar M. Association of functional
dyspepsia with selected dermatology complaints and sleep disturbances based on
traditional Persian medicine. Iranian Journal of Dermatology. 2021 Jun;24(2):110-6.
Chogani F, Parvizi MM, Murrell DF, Handjani F. Assessing the Quality of Life in the
Families of Patients with Epidermolysis Bullosa: The Mothers as Main Caregivers,
International Journal of Women's Dermatology, 2021 December; 7 (5): 721-726.

Parvizi_ MM, Fatehi N, Jaladat AM, Gholampour Z, Shahriarirad R, Erfani A.
Epidemiological Factors in Patients with Dermatologic Conditions Referring to the
Clinic of Traditional Persian Medicine: A Cross-sectional Study. International Journal
of Clinical Practice. 2021 Sep 4:e14788. (IF=2.6).
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44,

45.

Pasalar M, Bagheri Z, Hojati-Moghadam A, Bissing A, Parvizi MM. Psychometric
properties of a persian version of the SpREUK-P questionnaire: An instrument for
measuring the importance and frequency of spiritual/religious practices in Iranian
patients with chronic gastrointestinal diseases. Journal of religion and health. 2021 Sep
21:1-2. (IF=2.8).

Mosavat SH, Mirzaei HR, Mofid B, Gharehgozlou R, Parvizi MM, Bradley R, Pasalar M,
Heydarirad G. Efficacy of lettuce seed syrup on insomnia in patients with breast
cancer: a pilot double blind randomized placebo controlled clinical trial. Journal of
Complementary and Integrative Medicine. 2021 Aug 30.

Parvizi MM, Ghahartars M, Jowkar Z, Saki N, Kamgar M, Hosseinpour P, Zare H, Sari
Aslani F. Association of Non-Melanoma Skin Cancer with Temperament from the
Perspective of Traditional Persian Medicine: A Case-Control Study. Iranian Journal
of Medical Sciences. 2022 Apr 6.

Sepehri NZ, Parvizi MM, Habibzadeh S, Handjani F. Lettuce as an Effective Remedy in
Uremic Pruritus: Review of the Literature Supplemented by an In Silico Study.
Evidence-Based Complementary and Alternative Medicine. 2022 Mar 29;2022. (IF=2.6).
Sadati AK, Parvizi MM, Forouhari S, Hosseini SA, Jahromi MH, Jafferany M. A
Quialitative Study on Stigmatization Associated With COVID-19. The Primary Care
Companion for CNS Disorders. 2022 Mar 24;24(2):40320.

Boldaji FT, Amini M, Parvizi MM. Psychometric properties of the Persian version of
System for Evaluation of Teaching Qualities by students: A tool for assessing clinical
tutors from students' viewpoint. Journal of Education and Health Promotion. 2022 Jan
1;11(1):92. (IF=1.4).

Shabankareh A, Amini M, Zarifsanaey N, Parvizi MM. Healthcare Staff’s Attitude
toward the E-learning On-the-job Courses and its Association with Self-Assessment
Effectiveness of these Programs. Interdisciplinary Journal of Virtual Learning in Medical
Sciences. 2022 Jun 1;13(2):93-100.

Pasalar M, Tabatabaei F, Bradley R, Tajadini H, Kamali M, Hasheminasab FS, Parvizi
MM. Mechanistic support of traditional Persian medicine for the treatment of acne

vulgaris: A scoping review. Journal of Cosmetic Dermatology. 2022 Jun;21(6):2338-48.
(1IF=2.3).
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54,

Niazi M, Parvizi MM, Saki N, Parvizi Z, Mehrbani M, Heydari M. Efficacy of a Topical
Formulation of Henna (Lawsonia Inermis Linnaeus) on the Itch and Wound Healing
in Patients With Epidermolysis Bullosa: a Pilot Single-arm Clinical Trial.
Dermatology Practical & Conceptual. 2022 Jul;12(3). (IF=2.8).

Saki N, Vahedi S, Parvizi MM, Shafie'ei M, Hosseini SA, Ahramiyanpour N. Topical
gabapentin 10% in the treatment of epidermolysis bullosa pruritus: A pilot, double-
blind, split-site, randomized controlled trial. Dermatologic Therapy. 2022
Oct;35(10):e15767. (IF=3.6).

Parvizi MM, Salami MH, Moini Jazani A, Javaheri R, Jaladat AM, Handjani F.
Complementary and integrative remedies in the treatment of chronic pruritus: A
review of clinical trials. Journal of Cosmetic Dermatology. 2022 Nov;21(11):5360-9.
(1IF=2.3).

Shekarforoush S, Jaladat AM, Hadadi M, Salehi Z, Shakib NH, Parvizi MM, Motamedifar
M. In Vitro Anti-bacterial Effect of Ox-bile Against Some Important Gram-positive
and Gram-negative Bacteria. Trends in Medical Sciences. 2022 Nov 30;2(4).

Parvizi MM, Forouhari S, Shahriarirad R, Shahriarirad S, Bradley RD, Roosta L.

Prevalence and associated factors of complementary and integrative medicine use in
patients afflicted with COVID-19. BMC Complementary Medicine and Therapies. 2022
Dec;22(1):1-9. (IF=3.9).

Parvizi MM, Handjani F, Ghahramani L, Shokrpour N. Relationship between citation
metrics and the characteristics of article titles in dermatology journals. Iranian Journal
of Dermatology. 2022 Dec 1;25(4):345-55.

Ashkezari MD, Parvizi MM, Vazani Y. Assessment of Knowledge, Attitude, and
Practice toward Persian Medicine among Medical School Staff. Traditional and
Integrative Medicine. 2022 Dec 20:424-31.

Parvizi MM. Fenofibrates: A Safe and Novel Weapon Against Coronavirus-Induced
Lung Fibrosis. International Journal of Preventive Medicine. 2023 Feb 1;13(11):13-45.
Shaabani N, Parvizi MM, Bagheri Z, Saki N, Shahsavar Z, Heydarirad G, Tansaz M.

Psychometric properties of a Persian version of the Vulvovaginal Symptoms
Questionnaire for measuring vulvovaginal symptoms in postmenopausal women.
Menopause. 2023 Mar 1;30(3):323-8. (1IF=2.7).
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63.

Sadati MS, Yazdanpanah N, Shahriarirad R, Javaheri R, Parvizi MM. Efficacy of
metformin vs. doxycycline in treating acne vulgaris: an assessor-blinded, add-on,
randomized, controlled clinical trial. Journal of Cosmetic Dermatology. 2023 May 2.
(1IF=2.3).

Parvizi MM, Pasalar M. Prevalence of Taking a Polyherbal Formulation Attributed to
So-called Islamic Medicine Among Iranian Patients with COVID-19. Shiraz E-Medical
Journal. 2023 Jun 30;24(6).

Mojahedi M, Alizadeh M, Kebria AS, Parvizi MM. Successful maintenance treatment
of a patient with chronic dermatitis with leech therapy. Journal of Research in Medical
Sciences. 2023 Jul 1;28(1):60. (IF=1.6).

Parvizi MM, Molayemat M, Rezaee M, Yeganeh BS, Rampp T, Hashempur MH. ABO/Rh
Blood Groups and the Temperament (Mizaj) Based on Traditional Persian Medicine
Perspective: A Cross-sectional Study. Galen Medical Journal. 2023 Jul 15;12:e3062-.
Saki N, Bazyar Sarani M, Sari F, Parvizi MM. A 78-year-old man with primary

cutaneous large B-cell lymphoma-leg type: a case report and literature review. Iranian
Journal of Dermatology. 2023 Sep 1;26(3):155-8.

Tabatabaei Far SS, Parvizi MM. Investigating the Roles of Wise Management in
Hospitals. Sadra Medical Journal. 2023 Sep 23;11(4):476-87.

Pourshahidi S, Ebrahimi H, Zeraat Z, Parvizi MM, Zolfaghari H. Relationship between
Personal Temperaments Based on the Traditional Medicine Knowledge and Lichen
Planus and Lichenoid Reaction Disorders. Traditional and Integrative Medicine. 2023
Sep 29.

Baghbani F, Alidousti K, Parvizi MM, Ahmadi A, Alamdarloo SM, Jaladat AM, Atarzadeh
F. Efficacy of Dry Cupping versus Counselling with Mindfulness-based Cognitive
Therapy Approach on Fertility Quality of Life and Conception Success in Infertile
Women due to Polycystic Ovary Syndrome: A Pilot Randomized Clinical Trial.
International Journal of Community Based Nursing and Midwifery. 2024 Jan;12(1):57.
Parvizi MM, Saki N, Samimi S, Radanfer R, Shahrizi MM, Zarshenas MM. Efficacy of
castor oil cream in treating infraorbital hyperpigmentation: An exploratory single-
arm clinical trial. Journal of Cosmetic Dermatology. 2024 Mar;23(3):911-7. (IF=2.3).



BOOK CHAPTER

1.

Parvizi MM, Saki M, Handjani F, Heydari M. Olive in traditional Persian medicine: an
overview. Olives and Olive QOil in Health and Disease Prevention. 2021 Jan 1:175-92.

PROFESSIONAL DEVELOPMENT

International Society for Complementary Medicine Research (ISCMR), Member since
2016

Iranian Society of Persian Medicine, Member since 2012

The Medical Council of the Islamic Republic of Iran, Member since 2010

Talented office, Shiraz University of Medical Sciences, Member since 2017

Essence of Parsyan wisdom institute, Member since 2012

Iranian EB Home, Member, since 2015

EB Clinet Team, Member, Since 2020

TEACHING EXPERIENCES AND SCIENTIFIC CONSOLATION

Principles of Iranian Traditional Medicine:

Herbal Medicine:

Traditional Persian Manuscripts

Dermatology manuscript

Thesis advisor of undergraduate students of medicine and para-medicine
Scientific consultation

Medical journalism

Peer review for the Journals:

Shiraz E Medical Journal

Dermatologic Therapy

Journal of Cosmetic Dermatology

Iranian Journal of Medical Sciences

Iranian Journal of Dermatology

Galen Medical Journal

Evidence-Based Complementary and Alternative Medicine
Journal of JundiShapur Educational Development (In Persian language)
Journal of Complementary and Integrative Medicine
Complementary Medicine Journal (In Persian language)
Traditional and Integrative Medicine



e Journal of International Medical Research

e BMC Complementary & Alternative Medicine

e Interdisciplinary Journal of Virtual Learning in Medical Sciences
e Middle East Journal of Cancer

e Journal of Integrative and Complementary Medicine

e BMC Psychology

e PLOSOne

AWAEDS

e Best researcher, School of Medicine, Islamic Azad Univrtsity, 2010, 2011

e Best medical student, School of Medicine, Islamic Azad Univrtsity, 2010, 2011

e Outstandig studend of Shiraz University of Medical Sciences, 2015, 2016, 2017

e Statue and Prize of Alborz Endowment Foundation, 2017

e Shahid Motahhari Educatonal festival, 2017

e Heel award for clinical research, Berlin, Germany, 2018

e Outstandig researcher of Shiraz University of Medical Sciences, 2018

e Persian Golf Innovations and inventions Festival, Iran's National Elites Foundation, 2018
Outstandig researcher of Shiraz University of Medical Sciences, 2018

e Outstandig faculty member in teatching at Shiraz University of Medical Sciences, 2022

e Outstandig student consultant of Shiraz University of Medical Sciences, 2023

e Outstandig researcher of Shiraz University of Medical Sciences, 2023



