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Introduction

Since the 1970s, numerous studies
on the value of patient-physician

communication

conducted by both qualitative and
guantitative researchers. Effective
communication skills can have a

ABSTRACT

Introduction: The purpose of this study was to assess the contribution of digital
education to the enhancement of knowledge, skills, attitudes, and satisfaction of
medical students learning communication skills in comparison to various
controls. Material and Methods: In order to find randomized controlled trials
(RCTs) and cluster RCTs (cRCTs) published between January 1990 and
September 2018, we conducted a systematic review and searched seven
electronic databases and two trial registries. Two reviewers independently
examined the citations, gathered information from the studies that were
included, and determined the bias risk. The Grading of Recommendations,
Assessment, Development, and Evaluations assessment (GRADE) was used to
evaluate the quality of the evidence as well. Results: The quality of the evidence
varied from moderate to very low, and the overall risk of bias was high. A meta-
analysis of four studies comparing the effectiveness of blended digital education
(i.e., online or offline digital education plus traditional learning) and traditional
learning revealed no statistically significant difference in postintervention skills
scores between the groups for the skills outcome. Conclusion: We found low-
quality evidence demonstrating the effectiveness of digital education in the
development of communication skills in medical students as compared to
traditional learning. For knowledge and communication skills, blended digital
education appears to be at least as effective as traditional learning and possibly
even more so.

positive impact on a number of health
outcomes in the medical field, where a person
explores the uncharted territory of their own
health and illness [1-3].

These outcomes include improved emotional
and physical health, higher symptom
resolution, improved pain control, increased

have been
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treatment compliance, and increased patient
satisfaction [4-6]. In addition, studies have
shown decreased emotional distress, levels of
discomfort, worries, fear, and hopelessness [7].
Respecting the dignity, integrity, and autonomy
of others as well as being able to explore and
discuss their expectations or wishes in a
cordial, nonjudgmental manner are all
necessary components of communication.
Empathy, understanding, active listening, and
the capacity to address patients' needs and
emotionally charged information are all
characteristics of effective communication
(verbal and nonverbal) [8-10].

Online-learning
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Honesty, open disclosure, the capacity to build
trust, and the ability to influence patient
behavior are characteristics required for
effective symptom control in clinical practice.
Building the doctor-patient relationship, or
"therapeutic  alliance,”  requires  these
communication skills. Finally, it should be
noted that doctors are required by law, ethics,
and morality to exhibit a range of
communication skills, including the capacity to
gather data, form a precise diagnosis, offer
therapeutic instructions and medical counsel,
communicate risks, and inform patients about
their health (Fig 1) [11-13].
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Figure 1: The conceptual framework in digital learning

The UK General Medical Council, for instance,
supports communication skills training and
states that students should be able to
"communicate clearly, sensitively, and
effectively with patients, their relatives, and
colleagues” [14-16]. Direct observation of the
student's performance is thought to be the best
method  of  teaching and learning
communication  skills.  Uneven learning
outcomes may be the result of the patients' and
tutors' lack of standardization [17].

Digital education includes a wide range of
didactic interventions that are distinguished by

their technological content, learning goals and
outcomes, assessment methods, and delivery
environments [18-20]. Massive open online
courses, learning management systems, mobile
digital education (also known as m-learning),
serious games, gamification, augmented
reality, virtual reality, and virtual patients (VP)
are all examples of digital education. It also
includes online, offline, massive open online
courses (MOQCs), offline digital education,
and massive open online courses (MOOCs)(Fig
2).
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Figure 2: MOOCs

Digital education offers medical students
learning communication skills self-directed,
flexible, and interactive learning (didactic);
novel instructional methods; and the capacity to
simulate and rehearse various clinical scenarios
(experiential learning). For instance, online
digital education could be a potential method of
delivering the conceptual ideas that underlie
communication skills [21].

The communication with patients who have
rare conditions, speech disorders, and
neurological diseases are a few clinical
scenarios where virtual patient simulations may
be helpful but are challenging to replicate with
standardized patients. Students can practice
their skills "interchangeably” by using digital
education in conjunction with conventional
methods, such as role-playing  with
standardized patients, in a flexible and limitless
number of situations [22-24]. For educators,
digital education has the potential to free up
time, reduce the need for staff and physical
space, automate the assessment and
documentation of students’ progress, and
collect student feedback [25].

Given the dearth of qualified and experienced
health care educators who can deliver
communication  skills  training,  digital
education could be a cutting-edge, economical
method. To the best of our knowledge, there

isn't a comparable systematic review evaluating
the efficiency of digital education for teaching
communication skills to medical students. The
purpose of this study was to assess the
contribution of digital education to the
enhancement of knowledge, skills, attitudes,
and satisfaction of medical students learning
communication skills in comparison to various
controls. By doing this, we hope to close a
significant gap in the body of knowledge [26].

Material and Methods

For this comprehensive study, we followed the
Cochrane Handbook for Systematic Reviews of
Interventions and the Preferred Reporting
Items for Systematic Reviews and Meta-
Analyses guidelines. Please consult the study
by Car et al for a thorough explanation of the
methodology.

Eligibility Requirements

We deemed studies to be eligible for inclusion
if they were randomized controlled trials
(RCTs) of any design and of any type of digital
education, including blended education
(combination of digital education and
traditional learning) for medical students (i.e.,
preregistration); measuring any of the primary
outcomes, i.e., knowledge, skills, attitudes,
satisfaction; or measuring secondary outcomes,
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i.e., patient-related outcomes, adverse effects,
or costs (economic evaluations). We
considered studies to be relevant if they
contrasted digital education with traditional
learning, digital education with other forms of
digital education, digital education with no
intervention, blended digital education with
traditional learning, and blended digital
education with no intervention.

Age, gender, or any other sociodemographic
variable was not used to exclude participants.
Preregistration (undergraduate level) and
Postregistration (postgraduate level) students
were both included in a study's data if these
data were presented separately (the study was
included in this case). We did not impose any
language limitations [27].

Studies or trials conducted on postgraduates
without randomization were excluded, as well
as studies in conventional, complementary, and
alternative medicine as well as continuing
medical education [28].

Sources of Information and Search
Strategy

From January 1, 1990, to September 20, 2018,
we searched the following databases for all
pertinent digital education trials: Cochrane
Central Register of Controlled Trials (Wiley),
Educational Resource Information Centre
(Ovid), Embase (Elsevier), Cumulative Index
to Nursing and Allied Health Literature
(Ebsco), MEDLINE (Ovid), PsychINFO
(Ovid), and Web of Science Core Collection.
To find unpublished trials, we also searched the
metaRegister of Controlled Trials and the
International Clinical Trials Registry Platform.
Since only very simple tasks could be
completed using computers prior to this year,
we chose 1990 as the search's starting point.
There were no limitations on languages. All of
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the studies that we determined should be
included in our review as well as pertinent
systematic reviews had reference lists that we
searched. Please see for a thorough search plan
for MEDLINE.

Choice, Extraction, and Management of
Data

Utilizing EndNote software (version X), we
combined the database search results.
7.8.Philadelphia, PA: Clarivate Analytics) and
eliminated duplicates of the same record. To
find potentially eligible articles, three
reviewers (PP, SP, and BK) independently
skimmed titles and abstracts. Then they read
the complete texts of these studies and
independently evaluated them in light of the
inclusion and exclusion criteria. Discussion
among the two review authors was used to
settle any disputes regarding whether a study
satisfies the eligibility requirements. Any
disagreements between two review authors
were resolved by consulting a third review
author.

In studies with multiple intervention groups,
we compared the relevant digital education
group i.e., the more interactive intervention—
against the least interactive controls. We used
this definition of "interactivity" throughout the
review: "the level of control or adaptability a
user may have with a system, without
necessarily having to give a response” . Two
reviewers independently extracted information
about the population characteristics, the
intervention, comparators, outcome measures,
and study design for each of the included
studies. Any disagreements between their
findings were settled through discussion.
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Evaluation of the risk of bias

The Cochrane Risk of Bias Tool was used by
three review authors (PP, SP, and BK) to
independently assess the included studies' risk
of bias. Discussions between the reviewers
helped to settle disagreements. The following
areas were evaluated: random sequence
generation, allocation concealment, blinding of
participants, staff, and outcome assessors,
completeness of outcome data, selective
outcome reporting, and other biases.

Using the definitions provided by Higgins and
Green, each item was classified as having a
high, low, or unclear risk of bias. For cluster
RCTs, the risk of bias assessment also focused
on recruitment bias, baseline imbalance, loss of
clusters, incorrect analysis, and comparability
with individually randomized controlled trials.

Analysis and Synthesis of Data

In the case of continuous outcomes, we
provided the postintervention mean scores,
standard deviation, and the quantity of
participants for each intervention group. In
order to ensure consistency among the included
studies (92%) that reported postintervention
data, we reported postintervention mean
outcome data. If studies had multiple arms, we
compared the most interactive intervention arm
to the least interactive control arm and
evaluated the difference in postintervention
outcomes. We presented outcomes using
postintervention standardized mean difference
(SMD) and interpreted the effect size based on
the Cohen rule of thumb dot.

We compiled relative risks and associated 95%
confidence intervals (Cls) across studies for
dichotomous outcomes. Due to the small
number of studies within the corresponding
comparisons and outcomes, subgroup analyses
were not practical. For the meta-analysis, a
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random-effects model was used. The 12 statistic
was used to measure heterogeneity, and
Review Manager 5 was used to conduct the
meta-analysis.  According to PRISMA
reporting standards, we presented the results.
According to the Grading of
Recommendations, Assessment, Development
and Evaluations criteria, the three authors
independently evaluated the overall quality of
the evidence. The following criteria were taken
into account: study limitations (risk of bias),
consistency, indirectness, imprecision, and
publication bias, as well as downgrading the
quality as necessary. All primary and
secondary outcomes mentioned in the review
were subjected to this procedure. For each
result, we assigned a "high," "moderate," or
"low" rating to the quality of the evidence.

"To present the results and rate the quality of
the evidence for each outcome, we created
"Summary of findings" tables for each
comparison (Multimedia Appendices 2-4). Due
to the high heterogeneity in the participant
types, interventions, comparisons, outcomes,
outcome measures, and outcomes measurement
instruments, we were unable to statistically
pool the data for some outcomes (such as
attitude and satisfaction).

Results

We found 44,054 records in total after
searching electronic databases. After screening
titles and abstracts, we eliminated 43,287
references. We then located 28 studies for full-
text evaluation, and 12 of those studies satisfied
the inclusion criteria and were included in the
review.

There were a total of 2101 students. we provide
specifics about the trials that were included.
The included studies were published between
2000 and 2018; of these, nine were RCTSs, two
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were cluster RCTs, and one was a factorial-
design RCT. The studies were conducted in
Australia, China, Germany, and the United
States, and their sample sizes ranged from 67 to
421 medical students who were in their first,
second, third, and fourth years of study. The
included studies centered on various forms of
digital education.

For instance, five studies (41 percent) used
virtual reality (VP), whereas the remaining
seven studies (58 percent) used online modules.
Additionally, five studies (41 percent) used
traditional learning in addition to digital
education, or blended digital education. Two
studies (22 percent) had more than one
intervention arm. The interventions' content
also varied from history-taking and basic
communication  skills to  cross-cultural
communication. Performance, detection, and
attrition risks were generally low, while the
risks associated with sequence generation bias,
allocation concealment, and other biases were
either unclear or significant. In two studies
(16.7%), the level of reporting bias was rated as
high.

Two cRCTs had overall bias risks that were low
or unclear. Due to study limitations,
inconsistency, and imprecision among the
studies, the quality of the evidence ranged from
moderate to very low in four of the 12 included
studies (33.3%), which were found to have a
high risk of bias in at least one domain. Four
studies compared the efficiency of digital
learning and conventional learning and
discussed the postintervention outcomes in
terms of skills, attitudes, and satisfaction.

The traditional learning group and the digital
education group (online modules, tutorials, and
virtual patient simulation) did not differ
statistically in terms of skills at the
postintervention ., but this finding had high
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imprecision with wide Cls and also included a
large effect size in favor of traditional learning
as well as a moderate effect size in favor of
digital education.

The remaining two studies compared the
effectiveness of online modules or VP
simulation with more passive forms of
traditional learning, such as written materials or
usual curriculum. Findings from one study
favoring online digital education over no
intervention could not be pooled with the other
studies due to the lack of comparability. The
high observed heterogeneity was largely driven
by a study comparing the effectiveness of VP
simulation to simulated patient training.

Six studies compared the efficacy of blended
digital education (i.e., blended online or offline
[video-based] digital education) and traditional
learning, evaluating students’ knowledge,
skills, attitudes, and patient-related outcomes
(ie., patients' satisfaction) after the
intervention. At the postintervention point,
there were no groups that differed statistically
significantly in terms of skills.

Due to wide confidence intervals, moderate
effect sizes in favor of blended digital
education, and the reported findings were not
precise. Three studies included in the meta-
analysis compared a standard curriculum or
small group discussion with standard
curriculum or small group discussions only .
The high observed heterogeneity was primarily
driven by a study comparing role play and
video-assisted oral feedback to role play with
oral feedback only, favoring blended digital
education . Findings from one study favoring a
blend of online tutorials and role play could not
be included in the analysis dot.

In two studies that compared the efficacy of
blended online and traditional learning, there
was no statistically significant difference
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between the groups at the post-intervention ..
The wide confidence intervals (Cls) around the
pooled estimate also showed a moderate effect
size in favor of blended online and traditional
learning.

Two studies evaluated the postintervention
attitudes of the students toward the goal (skill
acquisition) and found no differences between
the groups or a preference for blended online
learning over traditional learning with didactic
lectures. One study looked at patient-related
outcomes (i.e., patients' satisfaction) and
compared a combination of online modules and
small group discussions (i.e., blended online
digital education) with a control group that only
participated in small group discussions.

This study also assessed students' satisfaction
with the intervention at the postintervention
stage and found no difference between the
groups. The study found that the control
group's patient satisfaction scores were
marginally higher than those of the blended

Online learning
satisfactiony”
5

= . S —
63 «.

Y=dependent variable, *= independent variables
***p-Value <.001
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online digital education group. None of the
studies examined the negative effects or the
financial implications. In four studies,
postintervention  skills, attitudes, and
satisfaction were evaluated as well as the
efficacy of more and less interactive digital
education.

When compared to less interactive forms of
digital education, such as narrative virtual
patient  simulation, online  video-based
learning, and traditional online modules, more
interactive forms (such as problem solving, VP
simulation, and online multimedia modules)
reported similar effectiveness or no difference
in postintervention skills. One study evaluated
students' attitudes toward the intervention and
found that students in the VP simulation group
had moderately better postintervention attitude
scores than students in the online module
group. No studies examined knowledge,
negative effects, patient outcomes, or cost
outcomes(Fig 3).

Learning-related self-
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e

Technology-related

=60 ***
self-efficacy™

*a —_—

~

Time management-
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Figure 3: Meta-analysis results in Digital learning in medical Student

Discussion

Comparing digital education to traditional
learning or other types of digital education, this
systematic review evaluated the impact of
digital education on medical students'
communication skills. We compiled and
critically analyzed research on the value of
digital learning for teaching communication
skills to medical students. The eligibility

requirements were met by 12 studies involving
2101 medical students.

No statistically significant difference between
traditional learning and digital education in
terms of communication skills was found in the
low-quality evidence we found, which had
wide CIs and high heterogeneity. For
knowledge and communication skills, blended
digital education appears to be at least as
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effective as traditional learning and possibly
even more so. Between more and less
interactive forms of digital education, we also
discovered no difference in postintervention
skills.

There were few and inconsistent data on
attitudes and satisfaction. No study has
examined the economic impact of digital
learning or reported on its negative or
unintended effects. The majority of the studies
(N=9, 75% of them) had a high risk of bias. Due
to the study's constraints, inconsistency, and
indirectness, the quality of the evidence varied
from moderate to very low.

The included studies varied greatly in terms of
the interventions, comparators, and outcome
measures employed, demonstrating a broad
range of potential for the use of digital
education in teaching medical students
communication skills. We are unable to make
firm conclusions about the subject, however,
due to the small number of primary studies and
the data's high heterogeneity.

Additionally, seven (58.3%) of the included
studies lacked information on sample size or
power calculations. There's a chance that the
included studies lacked sufficient power to
identify changes in learning outcomes.
Furthermore, the effect sizes were typically
modest. A bias risk limitation was one of
several. Overall, four of the 12 studies that were
included (or 33.3%) were found to have a high
risk of bias in at least one area. There are some
restrictions on the evidence that is provided.
First off, the majority of the studies (with the
exception of one that was conducted in China)
were carried out in high-income nations, which
could further limit the transferability or
applicability of the evaluated evidence in low-
and middle-income nations. Second, the
included studies only looked at particular types
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of digital education, like online or offline
digital education and VP simulation, and more
research is needed to determine how effective
other types of digital education, like virtual
reality, serious gaming, mobile learning, and
massive open online courses, are. Third, all
included studies evaluated the interventions'
short-term efficacy (i.e., assessed efficacy right
after the intervention), and it is necessary to
evaluate the interventions' long-term efficacy
by looking at things like knowledge retention
and skill retention at 3-month or 6-month
follow-ups.

Last but not least, the majority of the included
studies assessed skills outcomes, and there is
scant evidence for other outcomes like
knowledge, attitude, satisfaction, unfavorable
effects of the intervention, patient and cost-
related outcomes.

We determined the need for additional,
methodologically sound research that could
produce more conclusive results. Studies cited
in this review suffer from a number of serious
methodological flaws, including insufficient

power, hazy theoretical  foundations,
inadequate  description  of  educational
interventions  (complexity, duration, and

intensity), uncertainty about what constitutes a
change (compared to baseline), little to no
description of technical features, skills
retention (follow-up), and comparability of
content delivered traditionally versus digitally.
The wuse of validated and trustworthy
measurement tools is essential to developing
the field because their open disclosure of the
degree of trialists' involvement in instructions,
background outcome(s), usability testing, and
data protection policies may have an impact on
the outcomes' findings.

The availability of infrastructure, financial
incentives for students, prior experience in
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digital education, barriers or facilitators, cost
evaluation, fidelity, negative effects, and access
to power supply are additional significant
factors that require further study. The
incorporation of evidence from low- and
middle-income nations should also improve
generalizability and applicability in those
contexts.

This study's advantages include thorough
searches  without language restrictions,
thorough screening, data extraction, risk of bias
assessments, and a critical evaluation of the
available evidence. Even so, there are some
restrictions that must be taken into account
when interpreting the findings of this
systematic review. In pooled analyses, there
was a sizable amount of methodological and
clinical heterogeneity, and because of this, the
applicability of the evaluated evidence might
be constrained. Furthermore, 92% of the
included studies provided postintervention
data, making it impossible for us to compute
pre-post  intervention  change  scores.
Additionally, we presummated that prior to
randomization, baseline characteristics and
measure scores were adjusted. In six studies
that reported mixed participants and mixed
results, we were unable to get more information
from the study authors.

Conclusion

The results of this review indicate that digital
education, whether used alone or in
combination with traditional learning, may be
just as effective as traditional learning in
helping medical students improve their
postintervention communication skills. In the
same way, more interactive forms of digital
education produce similar results in terms of
participant skills as less interactive forms of
digital education. The overall risk of bias was
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high, and the reported outcomes had evidence
of moderate to very poor quality. For the
purpose of training medical students in
communication skills, more research is
required to evaluate the effectiveness over the
long term, including knowledge or skill
retention, other outcomes like patient-related
outcomes, cost-effectiveness, and other forms
of digital education.

References

[1] AA.Esmaeilzadeh, et al., Nanomedicine
Research Journal, 2022 7 (4), 370-377
[Crossref], [Google Scholar], [Publisher]

[2] Shayganmehr, A, et al,, Iranian Journal
of Pediatrics, 2021. 31(1). [Crossref],
[Google Scholar], [Publisher]

[3] Saboktakin, L. et al, Frontiers in
pediatrics, 2019. 7: p. 355.
[Google Scholar], [Publisher]
[4] AA. Esmaeilzadeh, et al, Analytical
Methods, 2022 15 (1), 132-132 [Crossref],
[Google Scholar], [Publisher]

[5] F Safari, H Safari, Eurasian Journal of
Chemical, Medicinal and Petroleum Research,
2022 1 (2), 150-154 [Google Scholar],
[Publisher]

[6] M. Khanbabayi Gol, et al., The Iranian
Journal of Obstetrics, Gynecology and
Infertility, 2020. 22, 62-68.[Crossref],
[Google Scholar], [Publisher]

[7] M.K. Gol, et al, Crescent Journal of
Medical & Biological Sciences, 2020. 7(2).
[Google Scholar], [Publisher]

[8] K. Hashemzadeh, K., et al.,, Crescent
Journal of Medical & Biological Sciences,
2019. 6(4) [Google Scholar], [Publisher]

[9] M. Irajian, V Fattahi, Eurasian Journal

[Crossref],

of Chemical, Medicinal and Petroleum
Research, 2023 2 (3), 43-52 [Crossref],
[Google Scholar], [Publisher]



https://doi.org/10.22034/nmrj.2022.04.007
https://scholar.google.com/citations?hl=en&user=sRro2vIAAAAJ
https://www.nanomedicine-rj.com/article_696640.html
https://doi.org/10.5812/ijp.107780
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Aref+Shayganmehr&btnG=
https://brieflands.com/articles/ijp-107780.html
https://doi.org/10.3389/fped.2019.00355
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Lida+Saboktakin&btnG=
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6724762/
https://doi.org/10.22034/nmrj.2022.04.007
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=1.%09Ranjbar+R%2C+Safarpoor+Dehkordi+F%2C+Sakhaei+Shahreza+MH%2C+Rahimi+E.+Prevalence%2C+identification+of+virulence+factors%2C+O-serogroups+and+antibiotic+resistance+properties+of+Shiga-toxin+producing+Escherichia+coli+strains+isolated+from+raw+milk+and+traditional+dairy+products.+Antimicrobial+Resistance+%26+Infection+Control.+2018+Dec%3B7%281%29%3A1-1.+&btnG=
https://pubs.rsc.org/en/content/articlelanding/2022/ay/d2ay01384c/unauth
https://scholar.google.com/citations?hl=en&user=jsPfDYcAAAAJ&view_op=list_works
https://www.ejcmpr.com/article_165820.html
10.22038/ijogi.2020.15554
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Mehdi+Khanbabayi+Gol&btnG=
https://ijogi.mums.ac.ir/article_15554.html?lang=en
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Mehdi+Khanbabayi+Gol&btnG=
https://www.cjmb.org/uploads/pdf/pdf_CJMB_390.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Khosrow+Hashemzadeh&btnG=
https://www.cjmb.org/uploads/pdf/pdf_CJMB_371.pdf
https://doi.org/10.5281/zenodo.8020985
https://scholar.google.com/citations?hl=en&user=jsPfDYcAAAAJ&view_op=list_works
https://www.ejcmpr.com/article_172316.html

Eurasian journal of Chemical, Medicinal and Petroleum Research

[10] M.K. Gol, MK, et al, journal of
education and health promotion, 2019. 8.
[Crossref], [Google Scholar], [Publisher]

[11] N. Shahidi, et al., Journal of Education
and Health Promotion, 2020. 9.[Crossref],
[Google Scholar], [Publisher]

[12] S.Jiang, et al,, Journal of Drug Delivery
Science and Technology, 2022: 103792.
[Crossref], [Google Scholar], [Publisher]
[13] S. Birmangi, Eurasian Journal of
Chemical, Medicinal and Petroleum Research,
2022, 1 (3), 80-87 [Google Scholar],
[Publisher]

[14] SA. Mahkooyeh, et al, Eurasian
Chemical Communications, 2022, 338-346,
[Crossref], [Google Scholar], [Publisher]
[15] S Saedi, A Saedi, MM Ghaemi, MM Fard,
Eurasian J. Sci. Technol, 2022 2, 233-241
[Crossref], [Google Scholar], [Publisher]
[16] SA Mahkooyeh, S Eskandari, E Delavar,
M Milanifard, FE Mehni, Eurasian Chemical
Communications, 2022 338-346 [Crossref],
[Google Scholar], [Publisher]

[17] MM. Fard, et al., Journal of Chemical
Reviews, 2019 3 (3), 181-195 [Crossref],
[Google Scholar], [Publisher]

[18] M. Milanifard, GM] Medicine, 2021 5
(1), 391-395 [Crossref], [Google Scholar],
[Publisher]

[19] E. Ghaibi, M.R. Soltani Manesh, H. Jafari
Dezfouli, F. Zarif, Z. Jafari, Z. Gilani, Eurasian
Journal of Chemical, Medicinal and Petroleum
Research, 2022, 1, 33-39. [Google Scholar],
[Publisher]

2022, Volume 1, Issue 5

[20] F Delborty, Eurasian Journal of
Chemical, Medicinal and Petroleum Research,
2022, 1, 100-109 [Google Scholar],
[Publisher], [Crossref],

[21] S Birmangi, Eurasian Journal of
Chemical, Medicinal and Petroleum Research,
2022, 1 (3), 80-87 [Google Scholar],
[Publisher]

[22] S Margy, Eurasian Journal of Chemical,
Medicinal and Petroleum Research, 2022, 1
(3), 88-99 [Google Scholar], [Publisher]

[23] S Musaei, Eurasian Journal of Chemical,
Medicinal and Petroleum Research, 2023, 2,
17-23. [Google Scholar], [Publisher]

[24] S.Z. Nazardani, S.H. Nourizadeh
Dehkordi A. Ghorbani, Eurasian Journal of
Chemical, Medicinal and Petroleum Research,
2023, 2,10-16. [Google Scholar], [Publisher]
[25] M. Nabiuni, S Sarvarian, Global spine
journal, 2014 1 (1), 019-021 [Crossref],
[Google Scholar], [Publisher]

[26] M. Nabiuni, S Sarvarian, Neurosurgery
Quarterly, 2014 24 (2), 94-97 [Crossref],
[Google Scholar], [Publisher]

[27] Rafeey, M., et al, African journal of
paediatric surgery, 2016. 13(2): p. 63.
[Crossref], [Google Scholar], [Publisher]

[28] N. Mohsen, H. Jaber, M. Maryam, S.
Elham, ]. Amin, Eurasian Journal of Chemical,
Medicinal and Petroleum Research, 2022, 1
(5), 99-110 [Crossref], [Google Scholar],
[Publisher]

This journal is a double-blind peer-reviewed journal covering all areas in Chemistry, Medicinal and
Petroleum. EJCMPR is published quarterly (6 issues per year) online and in print. Copyright © 2022 by
ASC (Amir Samimi Company) which permits unrestricted use, distribution, and reproduction in any medium,

provided the original work is properly cited.



https://doi.org/10.4103/jehp.jehp_367_18
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Dorosti&btnG=
https://www.jehp.net/article.asp?issn=2277-9531;year=2019;volume=8;issue=1;spage=155;epage=155;aulast=Gol
https://doi.org/10.4103/jehp.jehp_569_19
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Mehdi+Khanbabayi+Gol&btnG=
https://pubmed.ncbi.nlm.nih.gov/32766338/
https://doi.org/10.1016/j.jddst.2022.103792
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Shide+Jiang&btnG=
https://www.researchgate.net/publication/363404683_A_meta-analysis_review_of_the_effect_of_Zn-doped_synthetic_polymer_materials_on_bone_regeneration
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jsPfDYcAAAAJ&sortby=pubdate&citation_for_view=jsPfDYcAAAAJ:eQOLeE2rZwMC
https://www.ejcmpr.com/article_160998.html
https://doi.org/10.22034/ecc.2022.324658.1302
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=SA+Mahkooyeh%2C+S+Eskandari%2C+E+Delavar%2C+M+Milanifard%2C+FE+Mehni%2C+Chemical+laboratory+findings+in+children+with+covid-19%3A+A+systematic+review+and+meta-analysis%2C+Eurasian+Chemical+Communications%2C+2022%2C+338-346&btnG=
https://www.echemcom.com/article_145173.html
https://doi.org/10.22034/EJST.2022.3.1
https://scholar.google.com/citations?user=RJr-4iQAAAAJ&hl=en
https://ejst.samipubco.com/article_137387.html
https://doi.org/10.22034/ecc.2022.324658.1302
https://scholar.google.com/citations?user=RJr-4iQAAAAJ&hl=en
SA%20Mahkooyeh,%20S%20Eskandari,%20E%20Delavar,%20M%20Milanifard,%20FE%20Mehni,%20Chemical%20laboratory%20findings%20in%20children%20with%20covid-19:%20A%20systematic%20review%20and%20meta-analysis,%20Eurasian%20Chemical%20Communications,%202022%20338-346
https://doi.org/10.22034/jcr.2021.290196.1115
https://scholar.google.com/citations?user=RJr-4iQAAAAJ&hl=en
https://www.jchemrev.com/article_133075.html
10.22034/ijabbr.2023.1998725.1431
https://scholar.google.com/citations?user=RJr-4iQAAAAJ&hl=en
https://www.ijabbr.com/article_703997_87e98ce131c3a1b4a3aaff0da1c02a6c.pdf
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jsPfDYcAAAAJ&citation_for_view=jsPfDYcAAAAJ:2osOgNQ5qMEC
https://www.ejcmpr.com/article_154571.html
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jsPfDYcAAAAJ&sortby=pubdate&citation_for_view=jsPfDYcAAAAJ:ufrVoPGSRksC
https://www.ejcmpr.com/article_160995.html
https://www.ejcmpr.com/article_160995.html
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jsPfDYcAAAAJ&sortby=pubdate&citation_for_view=jsPfDYcAAAAJ:eQOLeE2rZwMC
https://www.ejcmpr.com/article_160998.html
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jsPfDYcAAAAJ&sortby=pubdate&citation_for_view=jsPfDYcAAAAJ:WF5omc3nYNoC
https://www.ejcmpr.com/article_160996.html
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jsPfDYcAAAAJ&sortby=pubdate&citation_for_view=jsPfDYcAAAAJ:W7OEmFMy1HYC
https://www.ejcmpr.com/article_158085.html
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jsPfDYcAAAAJ&citation_for_view=jsPfDYcAAAAJ:Y0pCki6q_DkC
https://www.ejcmpr.com/article_155284.html
https://doi.org/10.1055/s-0031-1296052
https://scholar.google.com/citations?hl=en&user=IMq2z20AAAAJ
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3864413/
https://doi.org/10.1016/j.jor.2016.05.001
https://scholar.google.com/citations?hl=en&user=IMq2z20AAAAJ
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4925802/
https://doi.org/10.4103/0189-6725.182558
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Mandana+Rafeey&btnG=
https://pubmed.ncbi.nlm.nih.gov/27251654/
https://doi.org/10.5281/zenodo.804710
https://scholar.google.com/citations?hl=en&user=jsPfDYcAAAAJ&view_op=list_works
https://www.ejcmpr.com/article_172828.html
http://www.samipubco.com/

