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DESCRIPTION AND SCOPE 

Aljouf University Medical Journal (AUMJ; ISSN: 

1658-6700) is an online Open-Access and printed 

Multidisciplinary Peer-Reviewed International Journal 

that is published quarterly (every 3 months; March, 

June, September and December) by the Deanship for 

Graduate Studies and Scientific Research, University 

of Aljouf, Sakaka, Saudi Arabia 

(http://vrgs.ju.edu.sa/files/AUMJ.pdf). AUMJ 

welcomes and publishes innovative original 

manuscripts encompassing all Basic Biomedical and 

Clinical Medical Sciences, Allied Health Sciences - 

Dentistry, Pharmacy, Nursing and Applied Medical 

Sciences, and biological researches interested in basic 

and experimental medical investigations. Such research 

includes both academic researches (basic and 

translational) and community-based practice 

researches. 

AUDIENCE 

Physicians, Clinical Chemists, Microbiologists, 

Pathologists, Hematologists, and Immunologists, 

Medical Molecular Biologists and Geneticists, 

Professional Health Specialists and Policymakers, 

Researchers in the Basic Biomedical, Clinical and 

Allied Health Sciences, Biological Researchers 

interested in Experimental Medical Investigations, 

educators, and interested members of the public around 

the world.  

MISSION 

AUMJ is dedicated to expanding, increasing the depth, 

and spreading of updated internationally competent 

peer reviewed genuine and significant medical 

knowledge among the journal target audience all over 

the world.  

VISION 

To establish AUMJ as an internationally competent 

journal within the international medical databases in 

publishing peer reviewed research and editorial 

manuscripts in medical sciences. 

OBJECTIVES 

1. To evolve AUMJ as a reliable academic reference 

within the international databases for researchers 

and professionals in the medical arena. 

2. Providing processing and publication fee-free 

open-access vehicle for publishing genuine and 

significant research and editorial manuscripts for 

local, regional, and international researchers and 

professionals in medical sciences, along with as 

being a means of education and academic 

leadership. 

3. Expanding, increasing the depth, and spreading of 

internationally competent and updated medical 

knowledge among the AUMJ target audiences for 

the benefit of advancing the medical service to the 

local and international communities. 

http://vrgs.ju.edu.sa/files/AUMJ.pdf
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4. Although insuring integrity and declaration of any 

conflict of interest, AUMJ is adopting an 

unbiased, fast, and comprehensively constructive 

one-month peer review cycle from date of 

submission to notification of final acceptance.  

PUBLICATION FEE & SCHEDULE  

AUMJ is processing and publication fee-free as a 

strategy of Aljouf University in support of 

investigators worldwide. However, subscription to the 

journal and reprint (black and white or color) requests 

are placed through Deanship of Library Affairs at 

Aljouf University. AUMJ is a bimonthly journal. 

Average processing time is 2 month; one month from 

receipt to issuing the acceptance letter and one month 

for providing the paginated final PDF file of the 

manuscript. Abstracts and PDF formatted articles are 

available to all Online Guests free of charge for all 

countries of the world. 
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Price and Shipping Costs of One Issue is 25 SR within 
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AUMJ Comprehensive Instructions for Authors and Reviewers 

INTRODUCTION 

Types of submission and criteria 

Original Research Communications may be offered as 

Full Papers, as Short Communications or as Short 

research Paper. The latter format is recommended for 

presenting technical evaluations and short clinical 

notes, comprising up to 1,500 words of text, 15 

references, and two illustrative items (Tables and/or 

Figures).  

Clinical Trials and Case Reports will be accepted only 

where they provide novel insight into disease 

mechanisms, management, or diagnostic applications. 

Reviews and Minireviews will be welcome but 

prospective authors are strongly advised to seek 

authorization from the Editor-in-Chief to avoid 

conflict with scheduled reviews invited by the 

Editorial Board. They should address new topics or 

trends in basic biomedical, clinical, and allied health 

sciences – Dentistry, Pharmacy, Nursing and Applied 

Medical Sciences.  

Policy Papers, Study Protocols and Pre-Protocols and 

Method Articles. 

Medical educational articles, Commentaries (on the 

clinical, scientific, social, political, and economic 

factors affecting health), Opinion, Meeting Summary 

and Book review articles. Please contact the Editor-in-

Chief for consideration. 

BEFORE YOU BEGIN 

THE JOURNAL PLAGIARISM POLICY 

AUMJ employs  software for 

plagiarism screening to verify the originality of 

content submitted before reviewing. We strongly 

oppose the practice of duplicate publication or any 

type of plagiarism. Plagiarized manuscripts would not 

be considered for publication. If plagiarism is found in 

any published paper after internal investigation, a 

letter would be immediately sent to all the authors, 

their affiliated institutes and funding agency, if 

applicable and subsequently the paper will be 

retracted.  

AUMJ Editorial Board trusts that authors understand 

why the Journal's integrity must be protected through 

preventing plagiarism. The manuscript must be free 

from plagiarism according to our iThenticate
®

 

plagiarism detection software - defined as ≤1% 

similarity or "Text overlap" from any source including 

your published works (self-plagiarism). iThenticate
®

 

checks for plagiarism from world-wide databases, 

including internet web sites. Even less than that rate in 

the results section - case-dependently - may not be 

accepted. Manuscripts with the minor plagiarism 

scientific misconduct of ≥2% similarity rate per source 

with multiple references will not be processed for 

publication till corrected.   

On initial submission, the manuscript will be tested for 

similarity with iThenticate
®
. The iThenticate

®
 report 

of your manuscript is color-coded such that each 

"source" has a unique color that is used for each 

instance of copied text (words, sentences, paragraphs) 

from the source. We limit the iThenticate
®
 software 

check to Abstract, Introduction, Results, Discussion, 

Table Titles and contents and Figure contents and 

legends, and, it excludes Title page (including authors 

names and affiliations), Methods section, 

Acknowledgment section, and Literature Cited section 

- since similarities in these sections is expected to be 

high. However, how high the accepted similarity rates 

in those sections is case-dependent and should be as 

low as possible. 

AUMJ encourages authors to use the Similarity Report 

to write original text for the words, phrases, sentences 

and/or paragraphs that have similarity of ≥2% with the 

identified source published works. We understand the 

importance of keeping specific key words and phrases 

(molecules, models, drugs, species, equipment, assay 

technique, etc). In cases with similarity of ≥2%, the 

author(s) will have One of Two Options; either 

withdraw the submission, or, resubmit the manuscript 

after removing the indicated plagiarism so as to have 

≤1% similarity rate per source as determined by 

iThenticate
®
. 

Plagiarism policy of this journal is mainly inspired 

from the plagiarism policy of The Nature 

(http://www.nature.com/authors/policies/plagiarism.ht

ml) and is summarized as described below:  

1. Plagiarism is when an author attempts to pass off 

someone else's work as his or her own. This 

journal also adopted IEEE definition of plagiarism 

to deal such cases. It defines plagiarism as "the 

reuse of someone else’s prior ideas, processes, 

results, or words without explicitly 

acknowledging the original author and source.” 

2. Plagiarism can be said to have clearly occurred 

when large chunks of text have been cut-and-

pasted. Such manuscripts would not be considered 

for publication in the journal. Papers with 

confirmed plagiarisms are rejected immediately. 
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3. But minor plagiarism without dishonest intent is 

relatively frequent, for example, when an author 

reuses parts of an introduction from an earlier 

paper. 

4. Duplicate publication, sometimes called self-

plagiarism, occurs when an author reuses 

substantial parts of his or her own published work 

without providing the appropriate references. This 

can range from getting an identical paper 

published in multiple journals, to 'salami-slicing', 

where authors add small amounts of new data to a 

previous paper. Self-plagiarism, also referred to as 

‘text recycling’, is a topical issue and is currently 

generating much discussion among editors. 

Opinions are divided as to how much text overlap 

with an author’s own previous publications is 

acceptable. We normally follow the guidelines 

given in COPE website. Editors, reviewers and 

authors are also requested to strictly follow this 

excellent guideline (Reference: Text Recycling 

Guidelines: http://publicationethics.org/text-

recycling-guidelines). 

5. In case of “suspected minor plagiarism”, authors 

are contacted for clarification. Depending on all 

these reports, reviewers and editors decide final 

fate of the manuscript.  

6. Use of automated software is helpful to detect the 

'copy-paste' problem. All submitted manuscripts 

are checked by the help of different databases, 

eTBLAST, Plagiarism Detection tools, etc. At the 

same time scientific implication of the case 

('suspected minor plagiarism'), also judged by 

reviewers and editors. Plagiarism Detection tools 

are useful, but they should to be used in tandem 

with human judgment and discretion for the final 

conclusion. Therefore, suspected cases of 

plagiarisms are judged by editors on 'case-to-case 

basis'. 

7. Editors have the final decision power for these 

cases. 

Ethics in publishing 

Policy and ethics 

The work described in your article must have been 

carried out in accordance with The Code of Ethics of 

the World Medical Association (Declaration of 

Helsinki) for experiments involving humans 

(http://www.wma.net); Uniform Requirements for 

manuscripts submitted to Biomedical journals 

(http://www.icmje.org) published by the International 

Committee of Medical Journal Editors. An official 

local authorized body should review the research 

project before its beginning and a document 

acknowledging the ethical clearance of the research 

could be requested from prospective authors. This 

must be stated at an appropriate point in the article 

(Material and Methods). Research papers based on 

animal studies should get a similar ethical clearance 

from an official committee for the animal welfare. 

Conflict of interest 

All authors are requested to disclose any actual or 

potential conflict of interest including any financial, 

supplements, personal or other relationships with other 

people or organizations within three years of 

beginning the submitted work that could 

inappropriately influence, or be perceived to influence, 

their work.  

Submission declaration and verification 

Submission of an article implies that the work 

described has not been published previously (except in 

the form of an abstract or as part of a published lecture 

or academic thesis or as an electronic preprint), that it 

is not under consideration for publication elsewhere, 

that its publication is approved by all authors and by 

the responsible authorities where the work was carried 

out, and that, if accepted, it will not be published 

elsewhere in the same form, in English or in any other 

language, including electronically without the written 

consent of the copyright-holder. To verify originality, 

your article may be checked by an appropriate 

originality detection service. 

Authorship 

All authors should have made substantial contributions 

to all of the following: (1) the conception and design 

of the study, or acquisition of data, or analysis and 

interpretation of data, (2) drafting the article or 

revising it critically for important intellectual content, 

(3) final approval of the version to be submitted. 

Changes to authorship 

This policy concerns the addition, deletion, or 

rearrangement of author names in the authorship of 

accepted manuscripts before the accepted manuscript 

is published in an online and/or printed issue. 

 Requests to add or remove an author, or to 

rearrange the author names, must be sent to the 

Journal Manager from the corresponding author 

of the accepted manuscript and must include: (a) 

the reason the name should be added or removed, 

or the author names rearranged and (b) written 

confirmation (e-mail, fax, letter) from all authors 

that they agree with the addition, removal or 

rearrangement.  

 In the case of addition or removal of authors, this 

includes confirmation from the author being 

added or removed.  

http://www.wma.net/
http://www.icmje.org/
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 Requests that are not sent by the corresponding 

author will be forwarded by the Journal Manager 

to the corresponding author, who must follow the 

procedure as described above.  

 Journal Deputy Editor will inform the Journal 

Editor-in-Chief of any such requests and 

publication of the accepted manuscript in an 

online issue is suspended until authorship has 

been agreed. 

 After the accepted manuscript is published in an 

online and/or printed issue: Any requests to add, 

delete, or rearrange author names in an article 

published in an online issue will follow the same 

policies as noted above and result in a 

corrigendum. 

Role of the funding source 

You are requested to identify who provided financial 

support for the conduct of the research and/or 

preparation of the article and to briefly describe the 

role of the sponsor(s), if any, in study design; in the 

collection, analysis and interpretation of data; in the 

writing of the report; and in the decision to submit the 

article for publication. If the funding source(s) had no 

such involvement then this should be stated. 

Open access 

Once AUMJ is launched as an open access journal, 

articles are freely available to both subscribers and the 

wider public with permitted reuse. No Open Access 

publication fee. All articles published Open Access 

will be immediately and permanently free for everyone 

to read, download, distribute and copy the article, and 

to include in a collective work (such as an anthology), 

as long as they credit the author(s) and provided they 

do not alter or modify the article. 

The processing and publication fee 

No processing or publication fee is required.  

Language (usage and editing services) 

Please write your text in good English (American or 

British usage is accepted, but not a mixture of these). 

Authors who feel their English language manuscript 

may require editing to eliminate possible grammatical 

or spelling errors and to conform to correct scientific 

English may wish to use any English Language 

Editing service available. The abstract content will be 

translated into Arabic to accompany the published 

manuscript as an Arabic Abstract. In case the author's 

mother language is not Arabic, the Journal will help 

preparing it. 

Submission 

Manuscript submission and follow up to this journal 

proceeds totally online through email communications 

(ajms@ju.edu.sa). Complete manuscript with tables 

and figures inserted within the text at their final place 

should be submitted as a single file in the two; word 

and PDF formats. The submission and copyright 

transfer form is available on request and is mandatory 

to hand fill, sign and date by all authors before any 

processing of the submitted material. The form is 

provided at the last page of every issue of AUMJ. 

Authors are encouraged to print and fill the form and 

submit alongside with the manuscript.    

Referees 

A minimum of six suitable potential reviewers (please 

provide their name, email addresses, title and 

institutional affiliation). When compiling this list of 

potential reviewers please consider the following 

important criteria: They must be knowledgeable about 

the manuscript subject area; must not be from your 

own institution; at least two of the suggested reviewers 

should be from another country than the authors'; and 

they should not have recent (less than four years) joint 

publications with any of the authors. However, the 

final choice of reviewers is at the editors' discretion. 

Types of submission and criteria 

Original Research Communications may be offered as 

Full Papers or as Short Communications. The latter 

format is recommended for presenting technical 

evaluations and short clinical notes, comprising up to 

1,500 words of text, 15 references, and two illustrative 

items (Tables and/or Figures). 

Case Reports will be accepted only where they 

provide novel insight into disease mechanisms, 

diagnostic, and management applications. 

Critical Reviews will be welcome but prospective 

authors are strongly advised to seek authorization from 

the Editor-in-Chief to avoid conflict with scheduled 

reviews invited by the Editorial Board. They should 

address new topics or trends in fields of the Journal 

Scope. 

Editorial and opinion pieces Please contact the Editor-

in-Chief for consideration. 

PREPARATION 

NEW SUBMISSIONS 

Submit your manuscript as a single PDF file and a 

single Word document file, in any format or layout 

that can be used by referees to evaluate your 

manuscript. It should contain high enough quality 

figures for refereeing.  

References 

There are no strict requirements on reference 

formatting at submission. References can be in any 
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style or format as long as the style is consistent. Where 

applicable, author(s) name(s), chapter title/article title, 

journal title/book title, year of publication, volume 

number-issue number/book chapter and the pagination 

must be present. Use of DOI is highly encouraged. The 

reference style used by the journal will be applied to 

the accepted article at the proof stage. Note that 

missing data will be highlighted at proof stage for the 

author to correct. 

Formatting requirements 

On initial submission, there are no strict formatting 

requirements but all manuscripts must contain the 

essential elements needed to convey your manuscript 

message; Title, Abstract, Keywords, Introduction, 

Materials/Patients and Methods, Results with Artwork, 

Figures and Tables with legends and titles (below the 

figure and on top of the table, respectively), 

Discussion, Limitations of the study and Future 

directions, Gain of Knowledge, Conclusions, Conflict 

of Interest, Acknowledgement (if any), and 

References. Upon final acceptance, the author(s) will 

be instructed to reformat their manuscript according to 

AUMJ format detailed below. 

If your article includes any Videos and/or other 

Supplementary material, this should be included in 

your initial submission for peer review purposes. 

Divide the article into clearly defined sections with 

title, subtitles and sub-subtitles on separate lines 

whenever applicable. 

Figures and tables embedded in text. Please ensure the 

figures and the tables included in the single file are 

placed next to the relevant text in the manuscript. 

All standard and non-standard abbreviations should be 

define in full at the fist mention in the text and should 

be consistent throughout the paper.  

In the initial submission, it is advisable to have 

references in names (e.g., Smith et al, 2014) within the 

text rather than numbering them. Revision and 

correction frequently necessitate dropping or inserting 

text with their references. Numbering references in 

that stage will create the problem of renumbering them 

is the text and list. 

ORIGINAL RESEARCH PAPER WRITING 

TEMPLATE 

Papers that include original empirical data that have 

not been published anywhere earlier or is not under 

consideration for publication elsewhere (except as an 

abstract, conference presentation, or as part of a 

published lecture or academic thesis), and after 

accepted for publication it will not be submitted for 

publication anywhere else, in English. Null/negative 

findings and replication/refutation findings are also 

welcome. If a submitted study replicates or is very 

similar to previous work; authors must provide a 

sound scientific rationale for the submitted work and 

clearly reference and discuss the existing literature. 

Submissions that replicate or are derivative of existing 

work will likely be rejected if authors do not provide 

adequate justification. Studies, which are carried out to 

reconfirm/replicate the results of any previously 

published paper on new samples/subjects (particularly 

with different environmental and/or ethnic and genetic 

background) that produces new data-set, may be 

considered for publication. But these types of studies 

should have a ‘clear declaration’ of this matter. The 

English language in submitted articles must be clear, 

correct, and unambiguous. 

Title page information 

Page 1 of the typescript should be reserved for the 

title, authors and their affiliation and addresses. 

Title. Concise, informative and reflects the study 

content. Titles are often used in information-retrieval 

systems. Avoid abbreviations and formulae where 

possible. 

Author names and affiliations. Where the family name 

may be ambiguous (e.g., a double name), please 

indicate this clearly. Present the authors' affiliation 

addresses (where the actual work was done) below the 

names. Indicate all affiliations with a superscript 

Arabic number immediately after the author's name 

and in front of the appropriate address. Provide the full 

postal address of each affiliation, including the country 

name and the e-mail address and phone number (with 

country and area code) of each author.  

Corresponding author. The corresponding author 

should be indicated in addition with a superscript 

asterisk * immediately after his/her affiliation 

superscript Arabic number. The corresponding author 

will handle correspondence at all stages of refereeing, 

publication, and post-publication. Contact details must 

be kept up to date by the corresponding author. 

Present/permanent address. If an author has moved 

since the work described in the article was done, or 

was visiting at the time, a 'Present address' (or 

'Permanent address') may be indicated as a footnote to 

that author's name. The address at which the author 

actually did the work must be retained as the main, 

affiliation address. Superscript lower-case letters are 

used for such footnotes. 

Abstract 

Page 2 of the typescript should be reserved for the 

abstract which should be presented in a structured 

format and should not exceed 300 words. The 
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following headings should be included for research 

articles followed by a colon: a) Background, b) 

Hypothesis/Objectives: c) Materials/Patients and 

Methods: d) Results: e) Conclusions (should be data 

justified). Suitable headings could be used for other 

types of publications (Case reports, Review articles, 

etc). 

A concise and factual abstract is required. The abstract 

should state briefly the purpose of the research, the 

principal results and major conclusions. An abstract is 

often presented separately from the article, so it must 

be able to stand alone. For this reason, References 

should be avoided. Non-standard or uncommon 

abbreviations should be avoided, but if essential they 

must be defined at their first mention in the abstract 

itself. 

Keywords 

Immediately after the abstract, provide a maximum of 

10 keywords for full papers, or 5 keywords for Short 

Communications, using American spelling and 

avoiding general and plural terms and multiple 

concepts (avoid, for example, "and", "of"). Please use 

terms from the most current issue of medical subject 

headings of Index Medicus. The key words should 

cover precisely the contents of the submitted paper and 

should give readers sufficient information as to the 

relevance of the paper to his/her particular field. Be 

sparing with abbreviations: only abbreviations firmly 

established in the field may be eligible. These 

keywords will be used for indexing purposes. 

Introduction 

Provide adequate background that highlights the 

importance and gap information of your research point 

in relation to previous studies, but avoiding a detailed 

literature survey. State the hypothesis or rationale and 

objectives of the work and a brief description of how 

you planned to approach them. 

Materials or Patients and Methods 

Provide sufficient detail to allow the work to be 

reproduced, with details of supplier and catalogue 

number when appropriate. Methods already published 

should be indicated by a reference: only relevant 

modifications should be described. 

Patients and Normal Subjects 

If human participants were used in the experiment 

please make a statement to the effect that this study 

has been approved by your Institution Ethics Review 

Board for human studies, and, that patients or their 

custodians have signed an informed consent that also 

states right of withdrawal without any consequences. 

Sample sized should be appropriately calculated. The 

manuscript should describe how the size of the 

experiment was planned. If a sample size calculation 

was performed this should be reported in detail, 

including the expected difference between groups, the 

expected variance, the planned analysis method, the 

desired statistical power and the sample size thus 

calculated. For parametric data, variance should be 

reported as 95% confidence limits or standard 

deviations rather than as the standard error of the 

mean. Normal participants and patients criteria, 

inclusion and exclusion criteria should be stated. 

Name and address where the work was done and when 

it was done (time period, from …. to …..) should be 

clearly stated, too. 

Experimental animals 

When animals were used in the experiments, a local 

Institutional Ethics Review Board for animal studies 

should review and approve the experiment and that all 

animal procedures were in accordance with the 

standards set forth in guidelines for the care and use of 

experimental animals by Committee for Purpose of 

Supervision of Experiments on Animals (CPCSEA) 

and according to National Institute of Health (NIH) 

protocol. The precise species, strain, substrain and 

source of animals used should be stated. Where 

applicable (for instance in studies with genetically 

modified animals) the generation should also be given, 

as well as the details of the wild-type control group 

(for instance littermate, back cross etc). The 

manuscript should describe the method by which 

animals were allocated (randomized) to experimental 

groups, particularly for comparisons between groups 

of genetically modified animals (transgenic, knockout 

etc), the method of allocation to for instance sham 

operation or focal ischemia should be described. 

Experimental 

Provide sufficient detail to allow the work to be 

reproduced. Methods already published should be 

indicated by a reference: only relevant modifications 

should be described. Where and when the study was 

conducted should be stated.  

Results 

Results should be clear and concise. Data should be 

presented in an appropriately organized tables, figures 

and/or artworks. The statistical analysis used should be 

suitable for the objectives of the study and type of data 

analyzed. Prospective authors are highly advised to 

consult a biostatician.  

Footnotes 

Footnotes should be used sparingly. For table 

footnotes, indicate each footnote in a table with a 

superscript lowercase letter or add them into the title. 
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Graphical abstract 

A Graphical abstract is optional and should summarize 

the contents of the article in a concise, pictorial form 

designed to capture the attention of a wide readership 

online. Authors must provide images that clearly 

represent the work described in the article. Please 

provide an image with a minimum of 531 × 1328 

pixels (h × w) or proportionally more. The image 

should be readable at a size of 5 × 13 cm using a 

regular screen resolution of 96 dpi. It is preferable to 

be inserted at its normal place to the relevant text or 

otherwise be submitted as a separate TIFF, EPS, PDF 

or MS Office files.  

Discussion 

This should explore the significance, interpretation and 

reasoning of the results of the work vs. other studies. 

Do not repeat describing the results in this section. A 

combined Results and Discussion section is 

acceptable. Avoid extensive citations and discussion of 

published literature. In the same time, avoid 

speculations without a supporting literature. Avoid 

discussion based on "Data not Shown" or "Personal 

Communications". 

Limitations and Future Prospective 

The authors may wish to pinpoint the limitations of the 

study and their reason and foresee the next step to go 

from their study. This may be presented in a short 

Limitations and Future Prospective section standing 

alone or as a separate paragraph in the Discussion or 

Results/Discussion section. 

Conclusions 

The main conclusions of the study may be presented in 

a short Conclusions section standing alone or as a 

separate paragraph at the end of the Discussion or 

Results/Discussion section. Conclusions should not be 

biased and should be based on the data, presented and 

discussed inside the manuscript only.  

Gain of Knowledge 

Following the conclusion section, it is mandatory for 

manuscripts submitted for final publication in AUMJ 

to have a Gain of Knowledge section that is consisted 

of 2 - 5 bullet points (maximum 90 characters, 

including spaces, per bullet point) that convey the core 

findings of the article. 

Acknowledgements 

Collate acknowledgements in a separate section at the 

end of the article before the references. List 

individuals or organizations that provided help during 

the research (e.g., providing language help, writing 

assistance or proof reading the article, etc.). Whoever 

would be acknowledged should be informed and a 

verification for that could be requested by AUMJ 

Editor. 

Appendices 

If there is more than one appendix, they should be 

identified as A, B, etc. Formulae and equations in 

appendices should be given separate numbering: Eq. 

(A.1), Eq. (A.2), etc.; in a subsequent appendix, Eq. 

(B.1) and so on. Similarly for tables and figures: Table 

A.1; Fig. A.1, etc. 

CASE REPORT WRITING TEMPLATE 

Title. Include the words “case report” in the title. 

Describe the phenomenon of greatest interest (e.g., 

symptom, diagnosis, diagnostic test, intervention, and 

outcome). 

Abstract. Summarize the following information if 

relevant: 1) Rationale for this case report, 2) 

Presenting concerns (e.g., chief complaints or 

symptoms, diagnoses), 3) Interventions (e.g., 

diagnostic, preventive, prognostic, therapeutic 

exchange), 4) Outcomes, and 5) Main lesson(s) from 

this case report. 

Key Words. Provide 3 - 8 key words that will help 

potential readers search for and find this case report. 

Introduction. Briefly summarize the background and 

context of this case report. 

Presenting Concerns. Describe the patient 

characteristics (e.g., relevant demographics - age, 

gender, ethnicity, occupation) and their presenting 

concern(s) with relevant details of related past 

interventions. 

Clinical Findings. Describe: 1) the medical, family, 

and psychosocial history including lifestyle and 

genetic information; 2) pertinent co-morbidities and 

relevant interventions (e.g., self-care, other therapies); 

and 3) the physical examination (PE) focused on the 

pertinent findings including results from testing. 

Timeline. Create a timeline that includes specific dates 

and times (table, figure, or graphic). 

Diagnostic Focus and Assessment. Provide an 

assessment of the; 1) diagnostic methods (e.g., PE, 

laboratory testing, imaging, questionnaires, referral), 

2) diagnostic challenges (e.g., financial, patient 

availability, cultural), 3) diagnostic reasoning 

including other diagnoses considered, and, 4) 

prognostic characteristics (e.g., staging) where 

applicable. 

Therapeutic Focus and Assessment. Describe: 1) the 

type(s) of intervention (e.g., preventive, 

pharmacologic, surgical, lifestyle, self-care) and 2) the 
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administration and intensity of the intervention (e.g., 

dosage, strength, duration, frequency. 

Follow-up and Outcomes. Describe the clinical course 

of this case including all follow-up visits as well as 1) 

intervention modification, interruption, or 

discontinuation, and the reasons; 2) adherence to the 

intervention and how this was assessed; and 3) adverse 

effects or unanticipated events. In addition, describe: 

1) patient-reported outcomes, 2) clinician-assessed and 

‐reported outcomes, and 3) important positive and 

negative test results. 

Discussion. Please describe: 1) the strengths and 

limitations of this case report including case 

management, 2) the literature relevant to this case 

report (the scientific and clinical context), 3) the 

rationale for your conclusions (e.g., potential causal 

links and generalizability), and 4) the main findings of 

this case report: What are the take-away messages? 

Patient Perspective. The patient should share his or 

her experience pr perspective of the care in a narrative 

that accompanies the case report whenever 

appropriate. 

Informed Consent. Did the patient or their custodian 

give the author of this case report informed consent? 

Provide if requested . 

Case Report Submission Requirements: 1) Competing 

interests, are there any competing interests?, 2) Ethics 

Approval, Did an ethics committee or institutional 

review board review give approval? If yes, please 

provide if requested, 3) De‐Identification, Has all 

patient's related data been de-indentified? 

RANDOMIZED CLINICAL TRIALS WRITING 

TEMPLATE 

In this particular type of original study, individuals are 

randomly allocated to receive or not receive a 

preventive, therapeutic, or diagnostic intervention and 

then followed up to determine the effect of the 

intervention. All randomized clinical trials should 

include a flow diagram and authors should provide a 

completed randomized trial checklist (see CONSORT 

Flow Diagram and Checklist; http://www.consort-

statement.org) and a trial protocol.  

Authors of randomized controlled trials are 

encouraged to submit trial protocols along with their 

manuscripts.  

All clinical trials must be registered (before 

recruitment of the first participant) at an appropriate 

online public that must be independent of for-profit 

interest (http://www.clinicaltrials.gov; 

http://www.anzctr.org.au; http://www.umin.ac.jp/ctr; 

http://isrctn.org; 

http://www.trialregister.nl/trialreg/index.asp).  

Each manuscript should clearly state an objective or 

hypothesis; the design and methods (including the 

study setting and dates, patients or participants with 

inclusion and exclusion criteria, or data sources, and 

how these were selected for the study); the essential 

features of any interventions; the main outcome 

measures; the main results of the study; a comment 

section placing the results in context with the 

published literature and addressing study limitations; 

and the conclusions.  

Data included in research reports must be original. A 

structured abstract not exceeding 300 words is 

required. Clinical trials are limited to 2700 words (not 

including abstract, tables, figures, and references), 40 

references, and no more than 5 tables and figures.  

REVIEW, MINIREVIEW AND META-

ANALYSIS PAPERS  

These papers will not have empirical data acquired by 

the authors but will include historical perspectives, 

analysis and discussion of papers published and data 

acquired in a specific area. 

Systematic reviews and meta-analyses are a particular 

type of original articles that perform systematic, 

critical assessment of literature and data sources 

pertaining to clinical topics, emphasizing factors such 

as cause, diagnosis, prognosis, therapy, or prevention. 

All articles or data sources should be searched for and 

selected systematically for inclusion and critically 

evaluated, and the search and selection process should 

be described in detail in the manuscript. The specific 

type of study or analysis, population, intervention, 

exposure, and tests or outcomes should be described 

for each article or data source. A structured abstract of 

less than 300 words is required. The text is limited to 

3500 words (not including abstract, tables, figures, and 

references); about 4 tables (a flow diagram that depicts 

search and selection processes as well as evidence 

tables should be included) - and no reference limit. 

Minireview is a brief historical perspective, or 

summaries of developments in fast-moving areas 

covered within the scope of the journal. They must be 

based on published articles; they are not outlets for 

unpublished data. They may address any subject 

within the scope of the journal. The goal of the 

minireview is to provide a concise very up-to-date 

summary of a particular field in a manner 

understandable to all readers. 

 

 

http://www.trialregister.nl/trialreg/index.asp
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SHORT COMMUNICATION AND SHORT 

RESEARCH ARTICLE 

Short Communications are urgent communications of 

important preliminary results that are very original, of 

high interest and likely to have a significant impact on 

the subject area of the journal. A Short 

Communication needs only to demonstrate a ‘proof of 

principle’. Authors are encouraged to submit an 

Original Research Paper to the journal following their 

Short Communication. There is no strict page limit for 

a Short Communication; however, a length of 2500-

3500 words, plus 2-3 figures and/or tables, and 15-20 

key references is advisable. Short Research Article 

may be smaller single-result findings as a brief 

summary that include enough information, particularly 

in the methods and results sections, that a reader could 

understand what was done. 

POLICY PAPER 

The purpose of the policy paper is to provide a 

comprehensive and persuasive argument justifying the 

policy recommendations presented in the paper, and 

therefore to act as a decision-making tool and a call to 

action for the target audience. 

COMMENTARIES/OPINION ARTICLES 

An opinion-based article on a topical issue of broad 

interest, which is intended to engender discussion. 

STUDY PROTOCOLS AND PRE-

PROTOCOLS 

AUMJ welcomes publishing protocols for any study 

design, including observational studies and systematic 

reviews. All protocols for randomized clinical trials 

must be registered and follow the CONSORT 

guidelines; ethical approval for the study must have 

been already granted. Study pre-protocols (i.e., 

discussing provisional study designs) may also be 

submitted and will be clearly labeled as such when 

published. Study protocols for pilot and feasibility 

studies may also be considered. 

METHOD ARTICLES 

These articles describe a new experimental or 

computational method, test or procedure, and should 

have been well tested. This includes new study 

methods, substantive modifications to existing 

methods or innovative applications of existing 

methods to new models or scientific questions. We 

also welcome new technical tools that facilitate the 

design or performance of experiments or operations 

and data analysis such as software and laboratory and 

surgical devices, or of new technologies to assist 

medical diagnosis and treatment such as drug delivery 

devices. 

Maximum length of submissions 

Full length original research articles should not 

exceed 5000 words (maximum 40 references), and up 

to 6 tables and/or figures.  

Short communications comprising up to 1800 words of 

text, maximum 15 references, and two illustrative 

items (Tables and/or Figures). 

Letters and Case Reports (provide novel insight into 

disease mechanisms, diagnostic and management 

applications). Clinical Laboratory Notes (technical 

evaluation or important insight into analytical 

methodology), or Letters to the Editor (focused on a 

specific article that has appeared in Aljouf Medical 

Journal within 4 weeks of print issue date of article). 

For all 3 types of letters listed above, the text should 

not exceed 600 words, with no abstract, a maximum of 

1 table or figure and up to 5 references.  

Review Articles, Surveys, Essays, and Special Reports 

may exceed the word and reference limit for Full-

length articles as per the comprehensive nature of 

these articles. However, both of these articles 

(Reviews and Special Reports) will still require an 

abstract (unstructured, 250 word maximum).  

Editorials, Meeting summary, Commentaries, Book 

review and Opinion pieces will not require an abstract 

and will be limited to 2000 words and up to 20 

references. A book review is a brief critical and 

unbiased evaluation of a current book determined to be 

of interest to the journal audience. Publication of a 

submitted book review is at the discretion of the 

editor. 

Artwork 

General points 

Make sure you use uniform lettering and sizing of your 

original artwork. Preferred fonts: Arial (or Helvetica), 

Times New Roman (or Times), Symbol, Courier. 

Number the illustrations according to their sequence in 

the text. Use a logical naming convention for your 

artwork files. Indicate per figure if it is a single, 1.5 or 

2-column fitting image. For Word submissions only, 

you may still provide figures and their captions, and 

tables within a single file at the revision stage.  

Formats 

Regardless of the application used, when your 

electronic artwork is finalized, please 'save as' or 

convert the images to one of the following formats 

(note the resolution requirements for line drawings, 

halftones, and line/halftone combinations given 

below). Please do not supply files that are optimized 

for screen use (e.g., GIF, BMP, PICT, WPG); the 

resolution is too low, supply files that are too low in 
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resolution, and, submit graphics that are 

disproportionately large for the content. 

 EPS (or PDF): Vector drawings. Embed the font 

or save the text as 'graphics'. 

 TIFF (or JPG): Color or grayscale photographs 

(halftones): always use a minimum of 300 dpi. 

 TIFF (or JPG): Bitmapped line drawings: use a 

minimum of 1000 dpi. 

 TIFF (or JPG): Combinations bitmapped 

line/half-tone (color or grayscale): a minimum of 

500 dpi is required. 

Color artwork 

Please make sure that artwork files are in an 

acceptable format (TIFF (or JPEG), EPS (or PDF), or 

MS Office files) and with the correct resolution. If, 

together with your accepted article, you submit usable 

color figures the Journal will ensure that these figures 

will appear in color on the Web regardless of whether 

or not these illustrations are reproduced in color in the 

printed version. Because of technical complications 

which can arise by converting color figures to 'gray 

scale' please submit in addition usable black and white 

versions of all the color illustrations. 

Figure captions 

Ensure that each illustration has a caption (Legend). A 

caption should comprise a brief title below the figure 

that describes its content and not to be general. Keep 

text in the illustrations themselves to a minimum but 

explain all symbols and abbreviations used in the 

legend. Figure caption should stand for itself (self-

explanatory) without the need for consulting the text.   

Tables 

Number tables consecutively in accordance with their 

appearance in the text. Place footnotes to tables below 

the table body and indicate them with superscript 

lowercase letters within the table. If necessary, such 

footnotes could be placed at the end of the table title. 

Avoid vertical rules. Be sparing in the use of tables 

and ensure that the data presented in tables do not 

duplicate results described elsewhere in the article 

(Figures or text). The table caption (Title) should be 

brief but describes its content and not to be general. 

Explain all symbols and abbreviations used in the table 

in the footnote. Table title should stand for itself (self-

explanatory) without the need for consulting the text. 

The table structure should be scientifically organized 

(columns and rows) and its message should be easily 

comprehendible.   

The Editor-in-Chief, on accepting a manuscript, may 

recommend that additional tables and/or graphs 

containing important backup data, too extensive to be 

published in the article, may be published as 

supplementary material. In that event, an appropriate 

statement will be added to the text. However, the 

author should submit such material for consideration 

with the manuscript. 

References 

References cited should be relevant, up-to-date and 

adequately cover the field without ignoring any 

supportive or conflicting publications. Please ensure 

that every reference cited in the text is also present in 

the reference list (and vice versa). If present, 

unpublished results and personal communications may 

be mentioned in the text and not in the reference list. 

Citation of a reference as 'in press' implies that the 

item has been accepted for publication, and shows up 

on PubMed literature search or a copy of the title page 

of the relevant article must be submitted. DOI of the 

references - whenever applicable should be presented.   

Reference management software 

This journal has standard templates available in key 

reference management packages EndNote 

(http://www.endnote.com/support/enstyles.asp) and 

Reference Manager 

(http://refman.com/support/rmstyles.asp). Using plug-

ins to word processing packages, authors only need to 

select the appropriate journal template when preparing 

their article and the list of references and citations to 

these will be formatted according to the journal style, 

which is described below. 

Reference formatting 

There are no strict requirements on reference 

formatting at submission but should be consistent, 

complete and up-to-date. Where applicable, author(s) 

name(s), chapter title/article title, journal title/book 

title, year of publication, volume number-issue 

number/book chapter and the pagination must be 

present. For the book reference, the edition number, 

editors (if they are not the authors), publisher and its 

main address (City and Country) should be added as 

described below in the example. The reference style 

used by the journal should be applied to the accepted 

article at the proof stage. Note that missing data will 

be highlighted at proof stage for the author to correct. 

Use peer-reviewed references only except for national 

and international organizational reporting and 

registers. If you do wish to format the references 

yourself they should be arranged according to the 

following examples:  

Reference style 

Indicate references by number(s) in curved brackets as 

a bolded superscript at the end of the cited text(s) 

before the full stop, e.g., ………. shorter hospital stay 

and lower cost
(20)

. The actual authors can be referred 



 AUMJ Comprehensive Instructions For Authors and Reviewers 

Aljouf University Medical Journal (AUMJ), 2015 June 1; 2(1): iv - xvi.  

2015 

to, but the reference number(s) must always be given. 

Number the references in the list in the order in which 

they appear in the text. The authors list should not be 

shortened, all authors’ names should be mentioned. 

For further details you are referred to 'Uniform 

Requirements for Manuscripts submitted to 

Biomedical Journals' (J Am Med Assoc 1997; 277: 

927-34) (see also 

http://www.nlm.nih.gov/bsd/uniform_requirements.ht

ml).  

Examples: 

Reference to a journal publication: Format your 

journal publications according to the following 

examples depending on whether; 1) It is already 

published with specific page numbers, 2 and 3) It is 

already published with article ID number and pages 

from 1 to …, or 4) It is published put ahead of print. 

1. Van der Geer J, Hanraads JAJ, Lupton RA. The 

art of writing a scientific article. J. Sci. 

Commun., 2010;163(1):51-9. 

2. Leta S, Dao TH, Mesele F, Alemayehu G. 

Visceral Leishmaniasis in Ethiopia: An 

Evolving Disease. PLoS Negl Trop Dis., 2014; 

8(9):e3131;1-7. 

3. Arjmand MH, Ahmad Shah F, Saleh 

Moghadam M, Tara F, Jalili A, Mosavi Bazaz 

M, Hamidi Alamdari D. Prooxidant-antioxidant 

balance in umbilical cord blood of infants with 

meconium stained of amniotic fluid. Biochem 

Res Int., 2013;2013:ID270545;1-4. 

4. Teferra RA, Grant BJ, Mindel JW, Siddiqi TA, 

Iftikhar IH, Ajaz F, Aliling JP, Khan MS, 

Hoffmann SP, Magalang UJ. Cost 

minimization using an artificial neural network 

sleep apnea prediction tool for sleep studies. 

Ann Am Thorac Soc., 2014 Jul 28 (Epub ahead 

of print). 

Reference to a book: 

Strunk Jr W, White EB (Editors). The elements of 

style, 4
th

 Edition, Longman, New York; 2000, pp. 210-

9. 

Reference to a chapter in an edited book: 

Mettam GR, Adams LB. How to prepare an electronic 

version of your article. In: Jones BS, Smith RZ 

(Editors), Introduction to the electronic age, 1
st
 

Edition, E-Publishing Inc., New York, 2009, Chapter 

2: pp. 281-304. 

Reference to a homepage: 

It is acceptable to refer to an Organizational 

Guidelines, Reports, Forms, Data sheets, 

Questionnaires, etc. It should follow the following 

format. World Health Organization. Non-

communicable Diseases (NCD) Country Profile, 2014 

(http://www.who.int/globalcoordinationmechanism/pu

blications/ncds-country-profiles-eng.pdf; last accessed 

June, 3, 2015).  

Journal abbreviations source 

Journal names should be abbreviated according to the 

List of Title Word Abbreviations: 

http://www.issn.org/services/online-services/access-to-

the-ltwa/. 

Abbreviations and units 

Standard abbreviations as listed in the Council of 

Biology Editors Style Manual may be used without 

definition. Use non-standard abbreviations sparingly, 

preceding their first use in the text with the 

corresponding full designation. Use units in 

conformity with the standard International System (SI) 

of units. 

Video data 

The journal accepts video material and animation 

sequences to support and enhance your scientific 

research. Authors who have video or animation files 

that they wish to submit with their article are strongly 

encouraged to include links to these within the body of 

the article. This can be done in the same way as a 

figure or table by referring to the video or animation 

content and noting in the body text where it should be 

placed. All submitted files should be properly labeled 

so that they directly relate to the video file's content. In 

order to ensure that your video or animation material is 

directly usable, please provide the files in one of our 

recommended file formats with a preferred maximum 

size of 50 MB. Video and animation files supplied will 

be published online in the electronic version of your 

article. Since video and animation cannot be 

embedded in the print version of the journal, please 

provide text for both the electronic and the print 

version for the portions of the article that refer to this 

content. 

AudioSlides 

AUMJ encourages authors to create an AudioSlides 

presentation with their published article as 

supplementary material. This gives authors the 

opportunity to summarize their research in their own 

words and to help readers understand what the paper is 

about. Authors of this journal will automatically 

receive an invitation e-mail to create an AudioSlides 

presentation after acceptance of their paper. 

Supplementary data 

AUMJ accepts electronic supplementary material to 

support and enhance your scientific research. 

http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.nlm.nih.gov/bsd/uniform_requirements.html
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Supplementary files offer the author additional 

possibilities to publish supporting applications, high-

resolution images, background datasets, sound clips 

and more. Supplementary files supplied will be 

published online alongside the electronic version of 

your article. In order to ensure that your submitted 

material is directly usable, please provide the data in 

one of our recommended file formats. Authors should 

submit the material in electronic format together with 

the article and supply a concise and descriptive caption 

for each file.  

Supplementary material captions 

Each supplementary material file should have a short 

caption which will be placed at the bottom of the 

article, where it can assist the reader and also be used 

by search engines. 

THE COPYRIGHTS 

The copyrights of all papers published in this journal 

are retained by the respective authors as per the 

'Creative Commons Attribution License' 

(http://creativecommons.org/licenses/by/3.0/). The 

author(s) should be the sole author(s) of the article and 

should have full authority to enter into agreement and 

in granting rights to the journal, which are not in 

breach of any other obligation. The author(s) should 

ensure the integrity of the paper and related works. 

Authors should mandatorily ensure that submission of 

manuscript to AUMJ would result into no breach of 

contract or of confidence or of commitment given to 

secrecy. 

Submission checklist 

The following list will be useful during the final 

checking of an article prior to sending it to the journal 

for review. Please consult this Guide for Authors for 

further details of any item. 

To avoid unnecessary errors you are strongly advised 

to use the 'spell-check' and 'grammar-check' functions 

of your word processor. 

Ensure that the following items are present: 

One author has been designated as the corresponding 

author with contact details for all authors: 

• E-mail address. 

• Full postal address. 

• Telephone. 

All necessary files have been uploaded, and contain: 

• Keywords. 

• All figures and their captions. 

• All tables (including title, description, footnotes). 

Further considerations 

• Manuscript has been 'spell-checked' and 

'grammar-checked'. 

• All references mentioned in the Reference list are 

cited in the text, and vice versa. 

• Permission has been obtained for use of 

copyrighted material from other sources 

(including the Web).  

• Color figures are clearly marked as being 

intended for color reproduction on and in print, 

or to be reproduced in color electronically and in 

black-and-white in print. 

PEER REVIEW PROCESS 

High quality manuscripts are peer-reviewed by 

minimum of two peers of the same field along with a 

biostatician in the case the study requires. Pre-

reviewing advice and help will be provided by the 

Editor-In-Chief on first submission for initial 

improvements to meeting the minimum criteria of 

peer-reviewing. The journal follows strict double blind 

fold constructive review policy to ensure neutral 

evaluation. During this review process identity of both 

the authors and reviewers are kept hidden to ensure 

unbiased evaluation. A cycle of one-month reviewing 

process is the target of the journal from submission to 

final acceptance. For meeting this goal, the Editor-In-

Chief is expecting strict compliance from author 

hastening corrections and replying editorial requests. 

Continuous post-publication open peer reviewing is 

highly encouraged through submitting comments to 

the Editor on any of the published article that will 

show up with author reply in the subsequent issue to 

the journal.  

The reviewers’ comments are sent to authors once 

received. With the help of the reviewers’ comments, 

FINAL decision (accepted or accepted with minor 

revision or accepted with major revision or rejected) 

will be sent to the corresponding author. Reviewers are 

asked if they would like to review a revised version of 

the manuscript. The editorial office may request a re-

review regardless of a reviewer's response in order to 

ensure a thorough and fair evaluation. 

In order to maintain this journal’s mission of one-

month publication cycle, authors are encouraged to 

submit the revised manuscript within one week of 

receipt of reviewer’s comment (in case of minor 

corrections). However, revised manuscript submission 

should not go beyond 2 weeks (only for the cases of 

major revision which involves additional experiment, 

analysis etc.). Along with corrected manuscript 

authors will be requested to submit filled a point-by-

point answers to the reviewers' comments and any 

rebuttal to any point raised. The Editor-In-Chief of the 

journal will have exclusive power to take final 
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decision for acceptance or rejection during any 

dispute. 

Under special circumstance, if the review process 

takes more time, author(s) will be informed 

accordingly. The editorial board or referees may re-

review manuscripts that are accepted pending revision. 

Manuscripts with latest and significant findings will be 

handled with the highest priority so that it could be 

published within a very short time. The journal is 

determined to promote integrity in research 

publication. In case of any suspected misconduct, the 

journal management reserves the right to re-review 

any manuscript at any stages before final publication. 

Our massage to AUMJ potential reviewers says 

“Although the Manuscript General Evaluation Form is 

attached, we like to instigate a policy of constructive 

reviewing and to do our best to make the submitted 

manuscripts publishable - provided that it is genuine 

and contain no major frauds of republication, duplicate 

use of self data or plagiarism of intellectual properties 

of the others. Please, make your changes and insert 

your corrections, comments and suggestions directly 

into the manuscript text but in a different color. Please 

also make sure that the author(s) presented an 

inclusive and updated list of genuine references, 

applied proper statistics and extracted justified 

conclusions”. 

Manuscript General Revision Form 

The Manuscript Assigned Number and Title: …….. 

The Manuscript Evaluation Score: Please, score the 

manuscript from 0 to 4 (highest) for each of the 

following items, and sum the total score.  Please, also 

check if the statistics of the results require revision.  

Items                             Scores 0 1 2 3 4 
Item 

Score 

The Study is a Priority 

Problem 
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Abstract 

Object of the study: Dental erosion is a common condition, and seems to be trending with higher prevalence in 

recent decades. The aim of this study was to review the literature on the possible etiological factors involved in 

dental erosion and their interaction, which is essential for adequate prevention and management of this problem. 

Methodology: The search strategy comprised the electronic studies of databases such as Pubmed, Medline, 

Cochrane Database of Systematic Reviews, embase and Web of science, employing the following keywords: 

tooth wear, attrition, erosion, abrasion, and abfraction was carried out. Results and conclusion: Out of the 

primary list of articles, a total number of 70 articles which met the inclusion were found. This systematic review 

reveals that dental erosion is a multifactorial condition and is currently an increasing problem that the dental 

practitioners come across with and challenges their clinical skills. Therefore, it needs more explanation and 

discussion to render more awareness to the medical professionals and more capability of managing such problem. 

Al-Zarea BK. Etiology of erosive tooth wear: An updated Overview. AUMJ, 2015 June 1; 2(2): 1- 6.   

Keywords: Tooth erosion, Extrinsic factors, Intrinsic factors, Etiology, multifactorial, Treatment. 

Introduction 

The loss of tooth hard structure can be a result of 

caries, tooth preparation procedures, trauma and tooth 

wear. Tooth surface loss (TSL) or tooth wear is a 

worldwide problem that involves an irreversible, 

multifactorial, non-carious, physiologic, pathologic, or 

functional loss of dental hard tissues from causes other 

than dental caries, trauma or due to developmental 

disorders
(1)

. It is a normal physiological irreversible 

and age-dependent process. The prevalence of TSL 

has increased in the past few years; however, it is not 

yet been established that the increase is due to 

increased patient or dental health care professionals 

awareness, or as a result of alterations in diet and life 

styles, or a combination of these factors
(2,3)

. Dental 

health care professionals should be concerned with the 

rapid increase in prevalence and severity of TSL. All 

societies, age groups, and cultures succumb TSL
(4,5)

. 

The clinical significance of this increase negatively 

impacts on aesthetics and/or function
(6)

. 

The exact prevalence of TSL cannot be determined, 

due to differences in criteria for the assessment which 

is further complicated by the multifactorial etiology of 

the condition. Also, the reported clinical and 

epidemiological data are quite difficult to be compared 

as there is a wide variation in TSL terminologies, 

grading and monitoring indices employed. Severe 

tooth wear in adult patients increases from 3% to 17% 

at the ages of 20 and 70 years, respectively, with age-

dependent tendency to develop more TSL
(7)

. On a 

scale from 0 to 3 - with higher scores indicating more 

severe levels of tooth wear, a large epidemiological 

study amongst German dental patients reported that 

the mean wear scores increased from 0.6 amongst 20 - 

29 years-old to 1.4 in 70 - 79 years-old humans
(8)

. 

However, the criteria used for identifying and scoring 

tooth wear have shown wide differences in various 

studies, considerable interest has been shown in the 

studies reporting the prevalence of TSL, since it might 

appear that there has been an increase in the incidence 

of tooth wear amongst children and young adults over 

the past few decades. 

The etiology of tooth wear is considered to be 

multifactorial; yielding various wear patterns (namely 

erosion, attrition, and abrasion) which occur 

simultaneously commonly, complicating the 

evaluation and further management
(9)

. The chronicity 

and the gradual nature of the tooth wear add to the 

complexity of the condition. Diet, foreign objects, 

bruxism, parafunctional activity, environment, 

occupation, medicaments, gastrointestinal problems 

and acid regurgitation are among the most common 

etiological factors leading to TSL
(9,10)

. The role of 

erosion is considered the most important in some 

studies, while others consider it to be a mixture of 

erosion, attrition and abrasion, with one often being 

more dominant
(1,11-13)

. 

Pathological TSL is difficult to be classified as age 

dependent or physiological. Nevertheless, some 

evidence suggests that normal levels of erosion or 

mailto:bkalzarea@ju.edu.sa
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wear are associated with age
(13)

. Prevention of the age-

dependent progression in severity of tooth wear is 

mandatory considering its irreversible nature that 

requires identification and manipulation of the 

etiology. Hence, TSL management requires early 

diagnosis, prevention and intervention. This would 

help avoiding subsequent complex restorative 

treatment
(14-19)

. 

Dental erosion 

Dental erosion is a pathologic chronic progressive loss 

and dissolution of dental hard structures by chemical 

processes, which remove hard dental tissues by acid 

etching and/or chelation without involvement of 

bacterial action
(14,16,19-21)

. The etiology of erosion is 

multifactorial
(22-28)

. Main etiologic factors include 

acids from intrinsic and extrinsic origins. Extrinsic 

acidic foodstuffs and beverages are pathogenetic for 

dental erosion. On top of its pH, other prosperities of a 

dietary substance determine its teeth erosive ability. 

Such attributes are either chemical, e.g., titratable 

acidity, mineral content, clearance on tooth surface 

and calcium-chelation ability, behavioural, e.g., eating 

and drinking habits, life style, excessive consumption 

of acids), and, biological, e.g., flow rate, buffering 

capacity, and composition of saliva, pellicle formation, 

tooth composition, dental and soft tissue anatomy, that 

modify the erosive process; Table  1
(22)

.  

There are 2 main types of etiological factors of erosion 

which may be of intrinsic origin or an extrinsic source. 

Extrinsic factors 

Extrinsic factors include the following: 

1. Environmental factors: The risk of dental erosion is 

increased in certain occupations or advocations due to 

the repetitive exposure to acid vapors on a daily basis 

such as workers involved in industrial electrolytic 

processes (galvanizing, pickling, battery, and metal 

plating manufactures) since these industries cause acid 

vapors and droplets that in turn affect the teeth
(29,30)

. 

Competitive swimmers in inadequately chlorinated 

swimming pools are more exposed to erosion due to 

the formation of hydrochloric acid in the swimming 

water
(31-33)

. Munitions manufacturing workers, printing 

workers, and lab workers who are exposed to acids are 

all at high risk of dental erosion
(30)

.
 
The main acids that 

are involved in such erosion are hydrochloric, 

sulphuric, nitric, and chromic acids
(21,29,31,34,35)

. 

Environmental hazards have been reduced nowadays 

due to health and safety regulations in such 

occupations
(21,29,31,34-36)

. The teeth that are most 

affected by such factors are the upper and lower 

anterior teeth. The degree of erosion depends on 

duration and frequency of exposure, level of the lip, 

habit of mouth breathing, and acid type and 

concentration
(21,34)

. 

Table 1: The different factors implicated in the development 

of tooth erosion. 

Habits Biological 

Factors 

Chemical 

Factors 

Behavioral 

Factors 

General 

health 

Saliva pH Eating and 

drinking habits 

Knowledge Soft tissue 

movement 

Buffering 

capacity 

Tooth brushing 

Socio-

economic 

status 

Tooth 

anatomy 

Acid type Acidic drinks 

and foods 

 Tooth 

structure 

Adhesion Regurgitation 

  Chelation Vomiting 

   Occupation 

   Medicaments 

2. Diet: Acidic foods and drinks such as fruits and fruit 

juices, yogurt, alcohol, herbal tea, acid sweets, pickled 

foods, and fizzy carbonated drinks are considered as 

the major causes of erosion nowadays
(9,10,37-41)

.  Soft 

drinks, including carbonated beverages, fruit juices, 

and other similar drinks are almost exclusively acidic 

(pH<4.0) in order to maintain a fresh and fizzy mouth-

feel and to prevent rapid growth of bacteria. Changing 

the dietary habits in modern life styles and the concept 

of slimness and good body image can involve the 

intake of acidic foods and drinks which cause 

erosion
(42)

. The major acidic effects are caused by 

citric, carbonic, acetic, malic, phosphoric, and ascorbic 

acids; vitamin C
(21,22,43)

. The effects of these acidic 

drinks on dental hard tissues has been studied 

extensively in the past few years. It is very important 

to highlight the increased damage by swishing and 

swigging the acidic beverages between the teeth and 

keeping them for a long time in the mouth prior to 

swallowing since this habit appears to be common 

among people who like carbonated and fizzy drinks. 

Fizzy carbonated soft drinks are thought to be part of 

most diets that cause acidic erosion
(44,45)

. Erosion starts 

with enamel surface softening in the early stage, which 

progressively develops into continued erosive 

challenges. This softened enamel is more susceptible 

to wear, which is accelerated by brushing after erosive 

challenges. Sales of such beverages have doubled in 

the UK since 1970 and two thirds of the consumption 

is among younger age groups
(14,46)

. Healthy additives 

to such beverages such as vitamin C cause them to be 

more erosive
(44,47)

. 

3. Medicaments: Medical advances have led to 

increased production and use of more drugs. Some 

medications are acidic and if they are uncoated and 

taken orally they will cause dental erosion
(35,48-51)

. 
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Such drugs include vitamin C, hydrochloric acid (for 

treatment of achlorhydria), some iron preparations, 

Ecstasy, aspirin, some mouth rinses, and some salivary 

substitutes. Some drugs lead to gastrointestinal 

problems, increase vomiting, or cause reduction of 

salivary flow rate leading to erosion and more 

wear
(35,48-51)

. Some mouth washes and salivary 

substitutes have been shown to be acidic
(51)

. These 

cause erosion when used in a manner resulting in a 

sustained contact between the tooth surface and the 

medication. 

4. Life style: Modern life styles and behavior involve 

the change in food and drink types so more acidic food 

and beverages are consumed these days. Modern 

humans seek the perfect body and healthy life so they 

perform dieting and sports that in turn may involve the 

consumption of more acidic food and drinks which can 

increase erosion
(52)

. The use of night time feeding 

bottles for babies with acidic drinks also add to the 

etiology of erosion. In order to have good appearance 

and healthy teeth, variable oral hygiene practices and 

materials are used, some of which involve the use of 

acids and thus increase erosion
(20,35,51)

. 

Intrinsic factors  

On the other hand, intrinsic factors cause erosion 

mainly by gastric acid regurgitation into the oral cavity 

through the esophagus
(53)

. This type of erosion is 

called regurgitation erosion. It affects mainly the 

palatal surfaces of upper anterior teeth as well as 

occlusal and buccal surfaces of lower molars
(15,21,53,54)

. 

Intrinsic factors include the following: 

1. Involuntary regurgitation: It is caused mainly by 

gastro-esophageal reflux caused by gastrointestinal 

problems such as hiatus hernia, pregnancy morning 

sickness, gastric and duodenal ulcers, cyclic vomiting 

syndrome, chronic indigestion, gastritis, infections of 

gastrointestinal tract, obstructions, and gut motility 

disorders. Smoking, alcohol, certain physical 

exercises, and some food components such as spices 

also provoke the acid reflux. Some drugs (central 

emetic drugs and salicylates) and diseases (stress, 

migraine, uremia, psychosomatic diseases, and others) 

cause vomiting and if they persist for long time may 

cause erosion
(9,10,20,21,53-58)

. Gastric juice contains 

mainly hydrochloric acid, which is highly acidic (pH 

1.0 - 3.0) and hence leads to dental erosion. 

2. Voluntary regurgitation: It is caused by: 

A. Eating disorders: Hellstrom (1977) first referred to 

these disorders in relation to dentistry
(48)

. These 

disorders include anorexia and bulimia nervosa. 

Psychological problems were often behind the 

voluntary regurgitation in such disorders. Females are 

more affected than males and bulimia is more frequent 

than anorexia
(59,60)

. Patients with eating disorders show 

perimolysis (Figure 1) which is a localized erosive 

lesions involving the palatal surfaces of the upper 

anterior teeth as well as the occlusal and buccal 

surfaces of the lower posterior teeth
(21,61,62)

. 

 
Figure 1: A photograph of a patient showing perimolysis 

(Palatal tooth wear involves the upper anterior teeth). 

The role of bulimia and anorexia in dental erosion is 

well established in the literature
(20,21,48,54,61,62)

. The 

tooth wear pattern in eating disorders may be 

complicated by other factors involved in such 

disorders like eating and drinking acidic products to 

control weight and replace lost fluids and dehydration 

secondary to vomiting. Such patients may also take 

drugs to suppress appetite and to treat depression. 

These drugs in turn can increase dehydration and 

cause them to take more acidic drinks. Long term 

complications such as gastritis and hiatus hernia may 

occur and lead to involuntary vomiting and thus 

complicate the case
(15,48)

. 

B. Rumination: This kind of regurgitation can occur 

in both the young and elderly. Its etiology is known to 

be psychological
(63,64)

.
  

Reis (1994) showed that child 

abuse, neglect, and stress can lead to voluntary 

regurgitation
(64)

. Psychological disturbances can also 

cause such behavior in adults
(63)

. This form of 

voluntary regurgitation causes erosion of the palatal 

surfaces of upper anteriors as well as on the occlusal 

and buccal surfaces of the lower posterior teeth
(65)

.
 

Though it is rare in occurrence, but should be 

considered in cases of erosion with unknown causes. 

Patients suffering from bulimia may ruminate several 

times in a day over a prolonged period of time, leading 

to typical erosion on the palatal aspect of the maxillary 

teeth. 

Al-Dlaigan et al. showed that more erosion was found 

in children from low socio-economic class. If the 

patient can't afford restorative treatment due to 

financial factors then tooth wear may progress 

unabated
(66)

. Prevention, education, and patient dentist 
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communication will all help to avoid and control the 

problem. 

Saliva has a major role in protection against wear 

especially erosion
(67,68)

.
 

It contains calcium and 

phosphate as well as alkaline buffers like bicarbonate, 

all of which are important for remineralization of tooth 

surfaces after acidic attacks. Saliva also contains 

mucin, which in turn forms a proteinaceous membrane 

on the tooth surface called the pellicle that functions as 

a protective coat against acids
(22)

. Salivary flow 

washes away the acids from the oral cavity. Therefore 

any disturbance in salivary flow rate or composition 

can lead to loss of the protective effects of saliva by 

negatively impacting its clearance and buffering 

capacity, resulting in abnormal acid retention in the 

mouth and thus increased erosion of dental hard 

tissues
(69)

. O`Sullivan and Curzon (2000) showed that 

buffering capacity of saliva plays a very important role 

in protection against erosion
(70)

.
 

Public awareness of dental erosion is limited due to the 

slowly progressing cryptic nature of problem. Typical 

signs of enamel erosion include smooth silky-glazed 

appearance, absence of perikymata and intact enamel 

along the gingival margin and cupping and grooving 

on occlusal surfaces. It is however, sometimes difficult 

to distinguish between the influences of erosion, 

attrition or abrasion during a clinical examination in 

later stages
(22)

. Biological, behavioral and chemical 

factors have a time-dependent collective positive or 

negative effect on tooth surface towards its protection 

or erosion.  

In order to evaluate and assess the risk factors, the 

patient should record their dietary intake for a specific 

period of time, based on which, an individually 

tailored preventive program may be suggested to the 

patients. Such preventive program may comprise 

advice on dietary habits, optimization of fluoride 

intake, salivary flow rate stimulation, use of buffering 

medicaments and motivation for non-destructive tooth 

brushing habits in particular. The frequent use of 

fluoride gel and fluoride mouth rinse in addition to 

fluoride toothpaste offers the opportunity to minimize 

abrasion of tooth substance. Since this loss of dental 

hard tissues is irreversible, and presents as a 

challenging condition for both the patients and the 

dental professional, it is thus important to identify the 

risk factors early, preferably before any signs of tooth 

wear appear, to facilitate early intervention. 

Conclusion 

To conclude, tooth wear is a condition being 

increasingly frequently encountered by general dental 

practitioners and it is obvious that it is an increasing 

problem, thus becoming more important to both 

patients and health professionals. Currently, erosive 

tooth wear reflects the changes in dietary habits and 

behavior with the problem of dental erosion being 

prevalent among all ages and different populations. 

This overview gives an insight into the possible 

etiological factors involved in dental erosion and their 

interaction. It is vital to accurately assess and diagnose 

a patient presenting with tooth wear. This is essential 

for adequate prevention and management of this 

problem.  
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Abstract 

Background: In Saudi Arabia, little is known about the influence of mother’s health and sociodemographics, and 

the occurrence of type 1 diabetes mellitus (T1DM). Aim: The study aimed at studying the relation between the 

mother’s health and sociodemographics, as well as child birth weight and feeding pattern and the occurrence of 

T1DM. Participants and Methods: This case-controlled study included 200 volunteering mothers and their 

children (99 cases with T1DM cases and 101 healthy controls attending the outpatient clinic of National Guards 

Health Affairs Hospital, Riyadh, during the period of September to November 2013. Mothers were interviewed 

using a structured questionnaire regarding child postnatal history, feeding pattern and health, mother’s age, health 

and sociodemographics as well as siblings’ history of T1DM. Results: The mean ages of cases with T1DM was 

significantly higher than controls (8.86 vs. 6.33, P <0.0001). At birth, cases had a significantly higher mean body 

weight compared to controls (3140.9 ± 561.3 vs. 2929.7 ± 564.4 gm, p = 0.009). Interestingly, mothers of cases 

had lower frequency of diabetes mellitus compared to mothers of controls (4% vs. 12%, P = 0.039). On the 

contrary, the frequency of T1DM was significantly higher among siblings of cases (19.2 vs. 5.9%, p = 0.005).  

Breastfeeding was low in both cases and controls (29.8% and 29.4%). However, early consumption of solid food 

(≤6 months) was significantly more frequent among cases than controls (92.4% and 80.3% respectively, p = 0.03). 

Although the frequency of cow milk consumption during the first year was high in both groups, consumption of 

≥200 mL of cow milk was significantly more frequent among cases compared to controls (74% vs. 54.7%, 

respectively; p = 0.022). Conclusion: By univariate analysis, T1DM is associated with higher body weight at 

birth, earlier consumption of solid food and more consumption of cow milk during the first year of life. A 

significantly lower frequency of DM was observed among mothers of cases, but a significantly higher frequency 

of T1DM among siblings of children with T1DM. Al-Shammari RF. Potential Influence of Weight at Birth, 

Dietary and Maternal Factors on risk of Type I Diabetes Mellitus among Children Attending Ministry of 

National Guards Health Affairs Hospital, Riyadh, Saudi Arabia. AUMJ, 2015 June 1; 2(2): 7 - 12.   

Keywords: Type 1 diabetes mellitus, Breastfeeding, Mother’s diabetes, Mothers’ sociodemographics, Cow’s 

milk consumption, Case-control study, Infant feeding pattern, Birth weight, Siblings’ diabetes. 

Introduction 

Type 1 diabetes mellitus (T1DM) is the most common 

chronic disease in childhood
(1)

. The incidence of the 

disease is rising worldwide, with reported annual 

increase of 2 to 5% in Europe, the Middle East, Saudi 

Arabia and Australia
(2-5)

. Both genetic and non-genetic 

factors contribute to disease risk. Familial clustering 

suggests that genetics accounts for about half of the 

risk fraction
(6)

. The environmental trigger undergoing 

active investigation is early exposure to cow’s milk 

proteins. On the contrary, breast milk - rich in immune 

modulators proteins, RNA, probiotics and vitamin A, 

and, stem cells - may protect against autoimmunity 

induction
(7-9)

. Children with newly diagnosed T1DM 

have increased concentration of antibodies against 

dietary antigens, particularly cow milk proteins
(10)

. 

Increased gut permeability and inflammation as early 

immune aberration predisposes to β-cell autoimmunity 

and T1DM. Over the first few months of life of 

breastfed infants, such gut permeability decreases faster 

compared to infants given conventional or partly 

hydrolyzed formulas
(11)

. Another strong trigger of 

infantile β-cell autoimmunity is the early enterovirus 

infections that is guarded against by breastfeeding
(12,13)

.  

Current evidence is contradictory regarding the 

association of birth weight, breastfeeding and/or 

supplementary or alternative foods, and 

mother’s/siblings' health with childhood development 

of T1DM
(14-21)

. This necessitates further investigations 

particularly in Arabian countries such as Saudi Arabia 

where reports are scarce. The present questionnaire-
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based observational case-controlled study tested the 

association between relevant mother’s and child 

clinical and socio-demographic/anthropometric 

characteristics (breastfeeding, introduction of 

supplementary or alternative foods, child's health, birth 

weight and birth order, current cow’s milk 

consumption, mother’s DM, education and work 

status, and siblings DM) and the risk of development 

of T1DM among children. 

Participants and Methods 

This case-controlled observational study was conducted 

over the period from September to November 2013. A 

total of 99 T1DM pediatric patients and 101 healthy 

control children and their mothers were voluntarily 

enrolled. The study was approved by the local ethical 

committee of the National Guards Health Affairs 

Hospital (NGHA). A sample size of 100 cases and 100 

controls was determined based on the assumption that 

cases would be 20% less likely to have been breastfed 

(40% cases vs. 60% controls) or 20% more likely to 

have been bottle-fed (80% cases vs. 60% controls), a 

power of 0.8 and alpha of 0.05.  

Cases were defined as children diagnosed with T1DM 

under age of 14 years old attending Pediatric Endocrine 

Clinic at NGHA, Riyadh, without any other co-morbid 

diseases. The volunteering apparently healthy control 

children enrolled were attending the primary health 

care of NGHA. They were systematically chosen by 

random numbers from the daily appointment list. The 

study excluded adults and patients with T2DM.  

Relevant data was collected from mothers by means of 

extensive interview done by a research coordinator who 

filled the questionnaire which was identical for case 

and control children. The questionnaire that was 

customized to the local culture and translated into 

Arabic was adopted from a previous report
(22)

. A pilot 

study was conducted to verify validity of the 

questionnaire by interviewing 20 mothers not included 

in the study sample.  

Basic children information included gender, age, 

weight at birth, breastfeeding (amount/duration), and 

age of introduction of milk formula and solid food, 

amount of current cow's milk consumption, and, 

relevant medical history (bronchial asthma and 

eczema). Mother's information included age at birth of 

the index child, child birth order, DM and gestational 

DM (GD), education level, work status and siblings 

with DM, and their gender and number of those ≤18 

years old. Further questions addressed family size and 

family history of T1DM. Before getting the approval to 

be enrolled in the study, the aim of the study was 

explained to parents of children who signed an 

informed consent.  

Statistical analysis: Statistical package for social 

sciences (SPSS) software version 19.0 was used for 

data entry and analysis. Non numeric variables are 

presented as frequency and percentage, while numeric 

variables are presented as range, mean ± SD. The 

difference between the means of two groups was 

tested by using Student’s t-test (unpaired), Odds ratio 

with confidence interval (CI) and Chi-Square (χ
2
) test 

was employed to test for the association between two 

categorical variables. Differences were considered 

statistically significantly different at p <0.05. 

Results  

In this study, the mean ages of cases were significantly 

higher than controls (p <0.0), while both groups were 

matched regarding sex (p = 0.87). The mean weight of 

cases was significantly higher than that of controls (p = 

0.009). The mean age of mothers of cases and controls 

were similar (26.73 and 26.75 years). It was worth 

noting that the frequency of type 2 diabetes mellitus 

type and GD were higher among mothers of control 

group compared to mothers of cases 4 and 7.1% vs. 12 

and 10.2% (p = 0.039 for T2DM and 0.43 for GD, 

respectively). On contrary, the frequency of diabetes 

among siblings was significantly higher among cases 

compared to controls (p = 0.005, OR 3.7, 95% CI = 

1.43 - 9.87; Table 1).  

Participants showed non-significant differences 

regarding the order of birth, or history of asthma or 

eczema. Mothers showed no differences regarding their 

age distribution at the time of birth of the studied 

children or occupation (Table 1). 

Table 2 is showing that the frequency of breastfeeding 

was low both in cases and controls without significant 

difference (27.8% vs. 29.4%). Breast feeding, bottle 

feeding and mixed feeding was reported in 15.4%, 

72.2% and 12.4% among cases compared to 10%, 

70.2% and 19.8% of controls with non-significant 

difference. Breastfeeding for less than 6 months was 

found in 48.3% of cases and 50% of controls with non-

significant difference.  

Among the studied cases, solid food introduced at age 

of 6 months or earlier was significantly more reported 

in cases compared to controls (92.4% vs. 80.3%; p = 

0.03). The frequency of Cow’s milk consumption 

during the first year was high in cases and controls but 

was non-significantly different (91.2% vs. 86%). 

However, current consumption of ≥200 mL cow’s milk 

was significantly more frequent among cases compared 

to controls (74% vs. 54.7%; p = 0.5, OR = 2.1 and CI = 

1.92 - 3.70; Table 2). 
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Table 1: Socio-demographic, clinical and anthropometric characteristics of the investigated children (type 1 diabetic and 

healthy controls) and their mothers. Data shown are n (%) or Mean ± SDM and p values. 

 Item Cases (n = 99) Controls (n = 101) p = 

Child age, years  8.86 ± 2.80 6.33 ± 2.22 0.000 

Gender: Male/Female  42/57 44/57 0.871 

Child weight at birth, gm 3140.9 ± 561.3 2929.7 ± 564.4 0.009 

Child’s asthma, n (%) 15 (53.6) 13 (46.4) 0.640 

Child’s eczema, n (%)  5 (71.4) 2 (28.6) 0.23 

Mother with diabetes mellitus (DM)  4 (4.04)   12 (12) 0.039 

Mother with Gestational DM 7 (7.1) 10 (10.2) 0.434 

Mean mother age at child birth, years 26.73±5.9 26.75±5.86 0.98 

Child's birth order:  1st, 2nd,  ≥3rd 24:31:19 22:34:06 0.88 

Sibling with DM 19 (19.2) 6 (5.9) 0.005 

Mother education:  Illiterate  8 (33.3) 16 (66.7) 

0.17 
                                Primary/Intermediate 30 (49.2) 31 (50.8) 

                                Secondary 36 (59.0) 25 (41.0) 

                                University 25 (46.3) 29 (47.56) 

Mother occupation: Housewife/Working 79:19:00 81:17:00 0.71 

Table 2: Odds ratio estimates of the pattern of breastfeeding, bottle feeding, solid food induction and cow’s milk consumption 

among cases and control children. Data shown are n, odds ratio (OR) and χ2 & p.  
Variable Cases Controls OR χ2 & p 

Breast feeding only 

Yes 15 10 1.62 

(0.69 - 3.81) 

1.26 

P >0.05 No 84 91 

Breast feeding for <6 months 

Yes 14 15 .944 

(0.42 - 2.0) 

0.020 

P >0.05 No 85 86 

Breast feeding for >6 months 

Yes 13 15 0.86 

(0.38 - 1.93) 

.129 

P >0.05 No 86 86 

Bottle feeding 

Yes 70 71 1.40 

(0.73 - 0.69) 

0.004 

P >0.05 No 29 30 

Mixed feeding 

Yes 12 20 0.558 

(0.25 - 1.21) 

2.19 

P >0.05 No 87 81 

Age of  induction of solid foods (<6 months) 

Yes 84 53 5.07 

(2.58 - 9.95) 

24.28 

P <0.05 No 15 48 

Age of induction of solid foods (>6 months) 

Yes 7 13 0.51 

(0.19 - 1.35) 

1.86 

P >0.05 No 92 88 

Current cow’s milk consumption (<200 mL) 

Yes 27 39 0.59 

(0.328 - 1.08) 

2.90 

P >0.05 No 72 62 

Current cow’s milk consumption (>200 mL) 

Yes 64 47 2.1 

(1.19 - 3.70) 

6.64 

P <0.05 No 35 54 
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Discussion 

This case-controlled study showed no association 

between the type of feeding, whether breast milk, bottle 

milk or mixed and occurrence of T1DM. However, a 

significant association was found between child’s birth 

weight, earlier consumption of solid food and the 

current amount of cow milk consumption and T1DM. 

Although a higher frequency of T1DM was noticed in 

siblings of index cases, a lower frequency of DM and 

gestational diabetes was noticed in their mothers. 

Reportedly, infant's diet composition has been 

hypothesized to be involved in the initiation of T1DM 

pathogenetic autoimmune process by impairing the 

maturation of the gut-associated immune system and or 

by providing antigens cross-reactive to islet cell 

antigens (molecular mimicry)
(23)

. The results of this 

study didn’t find significant association between infant 

diet (amount and duration of breastfeeding or a late 

introduction of breast milk substitute) and the child's 

DM status. The diabetogenic effect of animal milk is 

also a matter of debate. Earlier retrospective studies did 

not consistently find evidence for a protective effect of 

breastfeeding and late exposure to formulas or cow's 

milk
(24,25)

. However, the present study showed that 

current cow milk consumption in amounts of >200 mL 

is significantly associated with higher preponderance of 

T1DM in children. 

Recent prospective investigations, which were not 

subject to recall bias, also produced conflicting 

evidence on the association between infant diet and the 

risk of beta cell immunity. Some studies did not find an 

association between diabetes autoimmunity and 

breastfeeding duration or early formula's milk 

introduction
(26,27)

, whereas other studies did
(28,29)

. 

Unexpectedly, a randomized double-blinded dietary 

intervention pilot trial in newborns genetically at 

increased risk for T1DM provided first evidence that 

casein hydrolysate formulas may protect against the 

development of islet cell autoimmunity
(30)

. Recent 

prospective studies found association between 

increased beta cell autoimmunity and time of 

introduction of solid cereals/gluten or fruits/roots into 

infant diet
(26,27)

. Both early and late first exposure to 

any solid food predicted development of T1DM was 

shown in one cohort study
(31)

. The data on this issue is 

conflicting. The present study didn’t find any 

association between time of introduction of solid food 

and T1DM development. Cow's milk influences the 

composition of the gut flora
(32)

. In addition, cow's milk 

contains bovine IgG and IgA which could further 

modify the flora and modulate the immune response to 

the flora
(33)

. In the current study, it was noticed that 

there is significant increase in current daily cow's milk 

intake among cases with T1DM. On the contrary, a 

study done in Germany
(22)

 showed an inverse 

relationship in this issue.  

A positive family history of T1DM has consistently 

been reported to raise T1DM risk among relatives
(32,34)

. 

It is known that sibling of a diabetic proband have a 

higher risk of T1DM than unrelated individuals in the 

general population at about 3 - 10%
(35)

. The current 

study found that T1DM in siblings determines a 3.7 

times higher risk of the disease. This was similar to the 

results that was found in study done in Lancashire and 

Cambria, UK
(33)

. This study showed significantly more 

cases of maternal type 2 DM among healthy controls 

than among cases of T1DM, which support the 

evidence that there is no association between T1DM 

and type 2 DM. This is in consistent with studies done 

in UK
(33) 

and Italy
(36)

, which showed that family history 

of type 2 doesn’t influence the risk of T1DM in first 

degree relative. Epidemiological evidence on the 

association between level of education of parents and 

T1DM risk in children is fairly conflicting. In the 

present study, mother's educational background didn’t 

vary between patients and control, despite an 

interesting non-significant positive association between 

mother's higher education level and the child's 

likelihood of T1DM. It is possible that if the sample 

size is increased in future studies some of these 

correlations would prove significant. There is a 

considerable body of evidence that higher maternal age 

at child birth is associated with a higher risk of 

T1DM
(37-39)

. The present study results did not show any 

association in this regards.  

Results in the relation between birth weight and 

T1DM risk are conflicting. Some studies observed an 

increased risk in children with high birth weight and 

lower T1DM risk among children with low birth 

weight
(40)

. But other studies observed also low birth 

weight to be associated with increased risk
(41)

, while 

others found no association
(41)

. In concordance with a 

German
(34)

, the present study indicated a relationship 

between higher birth weight and T1DM risk. Data with 

regard to birth order were comparable between the 2 

groups in the current study. Other studies have found 

an increased risk of T1DM among low birth order 

children
(42)

. We did not find any significant association 

between gender and developing T1DM. This is 

consistent with one study
(43) 

and discordant with 

another showing higher incidence among girls within 

Hawaiian IDDM registry(
44)

. Still, an Indian showed a 

male predominance
(45)

. Regarding the association 

between atopy and T1DM one meta-analysis found 

that there is an inverse relationship between asthma 

and T1DM
(46)

. Failure to detect such like association 

between asthma or eczema and T1DM in the present 
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study may be attributed to used sample size, and 

environmental and/or genetic background differences.   

Conclusion 

The child weight at birth, the presence of a sibling with 

T1DM, early consumption of solid food and the current 

amount of cow milk consumption could be possible 

risks for T1DM. Although the study demonstrated 

protective effect of DM among mother regarding the 

occurrence of children T1DM, this finding needs 

further studies. 

Limitations of the Study 

 Since data collected was retrospective, recall bias 

is possible.  

 Limited sample size and geographical area 

coverage hinder/prevents generalization of results.  

 The age difference between the two studied groups 

could be due to the wide range of age (between 1 - 

14 years) of children enrolled. 
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Abstract 

Background: Acute coronary syndrome (ACS) is the leading cause of mortality worldwide. C-reactive protein 

(CRP) is used as a general marker of inflammation with an increasing concern about its role in myocardial 

infarction. Aim: Since there are no data available about the association of CRP with ACS in Sudan, the present 

study will check CRP, troponin T, and risk factors in ACS patients. Patients and Methods: This cross-sectional 

hospital-based study was conducted at Elshaab Teaching Hospital (Khartoum, Sudan) for 10 months (June 2013 - 

April 2014). Voluntarily consented patients admitted to the hospital’s Coronary Care Unit were included. Patients 

with past history of ACS, rheumatic disorders, malignancy, and renal or hepatic diseases were excluded. 

Demographic and clinical characteristics, co-morbidities, ECG changes, drug history, relevant medical family the 

SPSS was used for data analysis. Results: Age range of 46 patients enrolled was 25 - 75 (57.5 ± 10.5, Median 

58), with a male preponderance (65%). 34 patients (67%) had high CRP. CRP was high in 83.3% of males and 

75% of females, whereas, it was high in 88.8% of hypertensive patients, 87.5% of diabetics, and 75% of smokers 

and alcohol consumers. CRP was high in 75.5% of patients with ST-segment elevation myocardial infarction 

(STEMI), and 83.3% of patients with non-STEMI (NSTEMI). Conclusion: CRP is higher than normal limits in 

Sudanese patients with ACS. No statistical significant correlation was found between CRP and each of ACS 

clinical characteristics and risk factors. Further larger multicenter studies are needed to assess the relationship 

between serum CRP and ACS risk factors and complications. Eltom HAA, Mohamed HA, Mirghani HO,  Nail 

AMA. Relationship between plasma C-reactive protein and troponin T, risk factors and relevant medical 

family history in Sudanese acute coronary syndrome patients. AUMJ, 2015 June 1; 2(2): 13 - 16. 

Keywords: C-reactive protein, Troponin T, Acute coronary syndrome, Risk factors, Sudan. 

Introduction 

Ischemic heart disease is the leading cause of death in 

developed countries and third to Acquired Immune 

Deficiency Syndrome, and lower respiratory infections 

in the developing world
(1)

. However, due to the fact 

that, up to half of cardio-vascular disease events are 

reported to occur in patients without the traditional 

risk factors (including dyslipidemia), attention has 

increasingly turned towards the role of other factors 

such as inflammation in the development of 

atherosclerosis and coronary heart disease. 

Accordingly, C-reactive protein (CRP) has been 

proposed as one of the most useful potential addition 

to cardio-vascular disease (CVD) risk screening 

biomarkers
(2)

. 

CRP together with interleukin-6, are inflammation 

biomarkers that rise with obesity extent in contrast to 

adiponectin, a biomarker of insulin sensitivity which 

play a role in atherosclerosis prevention. This 

observation provides a link between obesity, metabolic 

syndrome, and future risk of acute coronary events
(3)

. 

CRP is increasingly used as a marker of inflammation 

from any cause in recent years
(4)

. In Sudan 

cardiovascular disease constituted 12% of all case 

mortality, coming only after non-communicable 

diseases and injuries; 53%, and 13%, respectively
(5)

. 

Acute inflammatory response as assessed by CRP was 

found to be higher in patients with low ejection 

fraction. Furthermore, CRP level at discharge can 

predict left ventricular dysfunction in patient with 

acute coronary syndrome (ACS)
(6,7)

. 

To our knowledge no studies have assessed CRP in 

patients with ACS, and its correlation with plasma 

Troponin T (TnT) and known risk factors of the 

disease in Sudan. In this study, we estimated CRP 

level among ACS patients, and checked its 
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relationship to clinical and investigational coronary 

heart disease characteristics. 

Patients and Methods 

This cross-sectional hospital-based study was 

conducted at Alshaab Teaching Hospital in Khartoum, 

Sudan during the period from June 2013 to April 2014. 

The study included all patients admitted to coronary 

care unit with the diagnosis of ACS based on typical 

history, ECG findings, and elevation of cardiac 

biomarkers (TnT). Exclusion criteria included, past 

history of ACS, patient with rheumatic disorders, 

documented infections, and malignancy as well as 

those with renal or hepatic diseases. A written 

informed consent was obtained from each patient or 

his custodian. Information collected was: age, gender, 

hypertension, diabetes mellitus, smoking, alcohol 

consumption, and family history of coronary heart 

disease and sudden death.  

Cardiac TnT (cTnT) was measured in plasma from 

heparinized peripheral venous blood samples )taken at 

the time of admission) by TropT rapid assay sensitive 

version using antibodies labeled with biotin and 

cardio-specific antibody M7 labeled with gold 

particles (HAuC1) according to the method of Roth et 

al. (Boehringer Mannheim, Germany)
(8)

. When two 

purple bands appeared on the cellulose nitrate 

membrane test device within 20 min, the results were 

rated as positive. The color intensity of the second 

band indicated the concentration of cTnT
(9)

. CRP level 

was estimated in plasma samples using the i-

CHROMATM fluorescence reader; patients with 

positive values of ≥3 mg/L were subdivided into 3-10 

and >10 mg/L groups. ECG results were taken from 

the patient admission sheet. The local ethical 

committee approved the research, and the Statistical 

Package for Social Sciences (SPSS version 20) was 

used for data analysis with p<0.05 considered as 

significant. 

Results  

Out of 46 patients with ACS (without controls) 65.2% 

were males, their ages ranged from 25-70 years. In 

total 24 (52%) were diabetics, 18 (39%) were 

hypertensive, 19 (42.4%) had family history of 

ischemic heart disease, while 32 (61%) had family 

history of sudden death (Table 1). 

Table 2 and Figure 1 present correlation between 

positive CRP (≥3 mg/L) and each of gender, coronary 

risk factors, ECG changes, and positive cTnT in 

patients with ACS. Positive CRP level was detected in 

83.3% and 75.0% of males and females respectively. 

Eighteen (83.3%) of non-ST-segment elevation 

myocardial infarction (NSTEMI) were CRP positive, 

and 15 (75.0%) of ST-segment myocardial infarction 

were CRP positive. 79.4% of patients positive for 

cTnT were CRP positive, while 83.3% of patient with 

negative cTnT were CRP positive. No statistical 

significant relationship was evident (P>0.05) between 

CRP and patients with ACS characteristics. 

Table 1: Demographic characteristics, clinical co-morbidities 

and plasma C-reactive protein (CRP) level among the study 

acute coronary syndrome Sudanese patients. Data shown are 

frequency; n and percentage.  

n (%) Characteristic 

5 (11%), 19 (41%), 22 

(48%) 

Age ranges: 25-45, 45-60, and, 

>60 years 

30 (65%)/16 (35%) Gender: Male/Female 

 

24 (52%) 

18 (39%) 

19 (42.4%) 

32 (61%) 

12 (26%) 

4 (9%) 

Co-morbidities:  

   Diabetes mellitus 

   Hypertension 

   Family history of heart disease 

   Family history of sudden death 

   Smoking 

   Alcohol consumption 

34 (67%) Plasma CRP: Positive (≥3 mg/L) 

Table 2: Correlation between plasma level of C-reactive 

protein (CRP) and each of patient's characteristics, acute 

coronary risk factors and relevant medical family history. 

Data shown are n, percentage and p values of Pearson's Chi 

Square correlation analysis. STEMI = ST-segment elevation 

myocardial infarction, NSTEMI = non-STEMI, and TnT = 

troponin T. 

p 

value 

CRP Positive Character 

0.578 25 (83.3%)/12 (75.0%) Gender: Males vs. Females 

0.715 

0.715 

0.648 

0.648 

21 (87.5%) 

16 (88.8%) 

9 (75.0%) 

3 (75.0%) 

Risk factors: Diabetics 

             Hypertensive 

             Smoking 

             Alcohol consumers 

0.794 15 (75.0%) 

18(83.3%) 

ECG Changes: STEMI 

                         NSTEMI 

0.281 27 (79.4%) Plasma TnT: Positive 
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Figure 1: Correlation between plasma level of C-reactive protein and each of patient's characteristics, acute coronary risk 

factors and relevant medical family history. Data shown are percentage distributions. For Pearson's Chi Square and p values, 

see Table 2. CRP = C-reactive protein, Aps = anti-platelets, HGs = hypoglycemic, PMH = patho-medical history, DM = 

diabetes mellitus, STEMI = ST-segment elevation myocardial infarction, NSTEMI = non-STEMI and THN = hypertension. 

Discussion 

ACS has been linked to inflammation in the 

atherosclerotic plaques, through monocyte 

recruitment, macrophage activation and the release of 

free radicals leading to metalloproteinase activation 

and destabilization of the plaques. Furthermore, 

thrombin and indothelin-1 release, platelets 

aggregation, and sympathetic activation have been 

linked to endothelial dysfunction
(10)

. Through highly 

sensitive qualitative tests, CRP became established as 

a marker of inflammation from any cause
(4)

. In the 

present study CRP was positive in 67% of ACS 

patients in accordance with Tomado et al
(11)

 who 

demonstrated increased CRP levels in patients with 

ACS within 6 hours of admission. Our results are also 

in concordance with a study published by Gavusoglu 

et al
(12)

. Reportedly, CRP is related to ACS and can be 

used to predict myocardial infarction, and stroke in 

healthy subjects
(13)

, in accordance with the present 

study. 

It is interesting to show that, 83.3% of non-ST-

segment elevation myocardial infarction (NSTEMI) 

had high CRP as compared to those with STEMI 

(75%), this contradict the result of Brunetti et al who 

reported that plasma CRP concentration showed a 

different release curve, with Q-wave acute myocardial 

infarction in comparison with non-Q-wave acute 

myocardial infarction. The higher increase in CRP in 

patients with Q-wave myocardial infarction although 

not reaching statistical significance, may be due to the 

extension of myocardial damage, rather than to 

preexisting inflammation
(14)

. In contrast to the present 

data is the study conducted in Saudi Arabia in which, 

CRP levels were higher in patients with STSEMI than 

NSTEMI
(15)

. This finding may be explained by the age 

difference of the patients in the two studies.  

CRP concentration could be related to the 

pathogenesis of atherosclerosis via the effects of 

inflammation on conventional risk factors and/or the 

raised CRP concentration may result from 

inflammation in the arterial wall associated with the 
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atherosclerosis its self. The association of CRP and 

diabetes mellitus has been previously documented
 (16)

. 

The majority (87.5%) of patients with diabetes 

mellitus in the current study showed high CRP level. 

Similarly, a study done in North Carolina suggested an 

association between CRP and the development of 

diabetes
(17)

. No statistical significant correlation was 

evident between CRP and cigarettes smoking in 

contradiction to O'Louphin et al, who found a positive 

association between smoking status and elevated CRP 

in adolescent
(18)

. In this study, no correlation was 

found between hypertension and CRP in contrast to 

Shafi Dar et al who suggested that high sensitive CRP 

is associated with hypertension
(19)

. This may be due to 

differences in the technique characteristics used to 

measure CRP in the two studies.  

Conclusion 

C-reactive protein is significantly high among 

Sudanese acute coronary syndrome patients. However, 

no statistical significant correlation between CRP and 

troponin T, risk factors and relevant medical family 

history that necessitates further studies. 

Limitations of the Study 

The results of this study should be viewed in the 

present of many limitations. First, the small sample of 

the studied group and the absence of control group, 

secondly this study was conducted at a single tertiary 

care center. So generalization cannot be ensured, as 

well as we could not control for other potential 

confounders like central adiposity, sleep disorders, and 

stress which are related to coronary syndrome. Further 

larger studies are needed to assess the relationship of 

CRP in ACS, and complications of this common 

health problem.   
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Abstract 

Background: Poor oral hygiene provides a suitable condition for presence and multiplication of commensal oral 

protozoa (Entamoeba gingivalis and Trichomonas tenax) which can cause or initiate oral problems. The aim: 

This study aimed at determining the frequency of oral commensal protozoa and their relationship with oral 

hygiene and dental problems. Patients and Methods: This is a case-control study involving 29 patients attending 

Academic Dental Teaching Hospital with oral problems and 31 apparently healthy normal individuals as control 

group. Saliva and gingival swabs were collected from each participant. Samples were examined microscopically 

for presence of motile protozoa and cultured in Locke-Egg (LE) media. Results: Oral protozoa (Entamoeba 

gingivalis and/or Trichomonas tenax) were detected in 11 individuals (37.9%) of the cases group. Five samples 

were positive by direct wet preparation and 11 positive samples detected by culture. The sensitivity and 

specificity for wet preparation were 17% and 100% and for the LE culture were 38% and 100%. No protozoon 

was detected among the healthy control group. The presence of oral protozoa correlated a bad oral hygiene, 

presence of gingivitis and periodontitis. Conclusions: Gingivitis and periodontitis among the studied Sudanese 

patients could have furnished suitable conditions for the presence and growth of these protozoa and/or the 

protozoal presence could have caused/aggravated gingivitis and periodontitis. Confirmation of a causal 

relationship necessitates further studies. Khalid A, Abdulkareem E, Kheir E, Aljafari A. Commensal Oral 

Protozoa among Patients Attending Academic Dental Teaching Hospital, Khartoum State, Sudan. AUMJ, 

2015 June 1; 2(2): 17 - 20. 

Keywords: Entamoeba gingivalis, Trichomonas tenax, oral hygiene, Sudan. 

Introduction 

Entamoeba gingivalis (E. gingivalis) and Trichomonas 

tenax (T. tenax) are the protozoa which normally live 

in the oral cavity
(1)

. Their presence in oral cavity is 

considered as a sign of poor oral hygiene. E. gingivalis 

is morphologically very similar to E. histolytica. It 

lives on the surface of teeth, gums and some times in 

the tonsilar crypts. They become often abundant in 

case of gum or tonsils disease. But until now, no 

evidence shows they cause these conditions. E. 

gingivalis feeds on bacteria, food particles, dead 

epithelial cells and leukocytes. The ingested 

leukocytes facilitate the identification of E. gingivalis 

because this is the only species that ingests these 

cells
(2)

. Due to the high incidence of E. gingivalis is 

associated to periodontal diseases, some authors 

suggests that this amoeba might have a pathogenetic 

role in this condition
(3)

, or could be opportunistic
(4)

.   

T. tenax has only trophozoite stage. The later is an 

elongated cell 5 - 16 µm long by 2 - 15 µm wide
(5)

. 

Transmission can be through saliva, droplet spray, 

kissing and use of contaminated dishes, spoons, food 

and drinking water. T. tenax live around the teeth - 

most abundant between the teeth and gum, tooth 

cavities, crypts of tonsils and in submaxillary glands
(6)

. 

apparently, cannot survive passage through the 

digestive tract. It is quite resistant to change in 

temperature and survives for several hours in drinking 

water
(7)

. Since the organism is believed to enter the 

respiratory tract by aspiration from the oropharynx and 

cause bronchopulmonary trichomoniasis, the 

importance of oral infections has been highlighted
(2, 8, 

9)
. 

Since no previous such studies, we planned to 

determine the extent of the presence of these protozoa 

in oral cavity of Sudanese dental patients by wet 

mount and LE culturing and to correlate their presence 

with oral hygiene or systemic diseases. 

Patients and Methods 

This is a case-control study in which 29 patients (10 

males and 19 female; age range (24 - 67 years) 

attended Khartoum Dental Hospital was enrolled 
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together with 31 apparently healthy individuals as 

control (17 male and 14 female; age range 23 - 58 

years). Patients with diabetes, chronic liver and kidney 

diseases and HIV/AIDS, on immunosuppressant 

medications and severely anemic were excluded from 

this study. Saliva and gingival swab samples were 

collected from participants following relevant quality 

control and safety measures of sample collection. 

Saliva samples were examined by direct wet 

preparation to detect the motile trophozoite. The local 

Khartoum Dental Hospital ethical committee approved 

the research and an informed consent was collected 

each participant.   

Culture media and conditions: Preparation of Locke-

Egg (LE) culture medium: 500 mg of starch powder 

was dried at 150 °C for 2.5 hrs, cooled and suspended 

in 9.5 mL sterile distilled water by vortexing. 1 mL 

aliquots are diluted with 9 mL of sterile distilled water 

and kept refrigerated. Before use, resuspended starch 

by vortexing and pipette the desired volume into 

culture tubes with medium. 0.2 ml (1 mg) is often a 

suitable amount to add. Preparation of egg slant: Add 

12.5 mL Lock´s solution (re-autoclaved sterile solution 

containing 8 g sodium chloride, 0.2 g calcium 

chloride, 0.2 g potassium chloride, 0.01 g magnesium 

chloride 2 g disodium hydrogen phosphate, 0.4 g 

sodium bicarbonate, 0.3 g potassium dihydrogen 

phosphate per liter) per 45 mL of egg (70% ethanol 

surface sterilized fresh hens' eggs were broken into a 

graduate cylinder). The mixture was emulsified and 

filtered though sterile gauze into a sterile flask. 5 mL 

aliquots were dispensed into sterile culture tubes and 

incubated in water path in 100 ºC for 15 minutes with 

the tubes at an angle to produce a slope free of 

bubbles. After cooling to room temperature, 6 mL of 

Lock´s solution and 0.2 mL of the sterile diluted starch 

solution were added to each of the egg slant tubes. 

Tubes were autoclave (15 minutes, 121ºc, 15 1bs), 

cooled to room temperature and were caps were 

tighten and store refrigerated for up to 6 months
(10)

. All 

swabs and saliva samples were inoculated in LE 

medium and incubated at ~35 
o
C for 4 days and 

culture samples were examined microscopically for 

presence of motile parasites. Statistical Package for 

Social Sciences (SPSS version 20) was used for data 

presentation and Chi-Square test for categorical data 

comparison analysis with p<0.05 considered as 

significant. 

Results  

This study was included 60 individuals; 29 patients 

and 31 healthy controls. All patients were attending to 

Academic Dental Teaching Hospital complaining for 

different oral problems and their oral hygiene ranged 

between fair and poor. Analysis of the fresh 

microscope slides revealed that 5 samples were 

positive for E. gingivalis and/or T. tenax. After LE 

culturing, there were 11 positive samples for both E. 

gingivalis and T. tenax. Nine samples were mixed 

infection, whereas, 2 samples were positive only for T. 

tenax only. The sensitivity and specificity for wet 

preparation were 17% and 100%, and for the LE 

culture were 38% and 100%, respectively. T. tenax 

was detected in 9 patients' samples (31%), while E. 

gingivalis only in 4 samples (13.8 %; Table 1).  

Table 1: Frequency of detection of Entamoeba gingivalis 

and Trichomonas tenax in saliva and gingival swab samples 

from Sudanese patients with oral problems. Data shown are 

n and %.  

 Entamoeba gingivalis Trichomonas tenax 

Negative 25 (86.2%) 20 (69%) 

Positive 4 (13.8%) 9 (31%) 

Oral protozoa were detected in 11 individuals (37.9%) 

of the cases group; all complaining from oral problems 

and with either fair or poor oral hygiene. There was 

higher incidence of detection of oral protozoa among 

patient with poor oral hygiene than those who have 

fair oral hygiene (p = 0.005; Table 2).  

Table 2: Frequency of detection of Entamoeba gingivalis 

and Trichomonas tenax in saliva and gingival swab samples 

from Sudanese patients with oral problem stratified 

according to their oral hygiene. Data shown are n, % and 
2
 

p value.   

  Oral Hygiene 

  Fair Poor 

Oral protozoa 
Negative 15(84%) 3(27%) 

Positive 3(16 %) 8(73%) 

  P = 0.005 

Oral protozoa were detected in 9 samples out of 11 

patients with gingivitis, while among 18 patients with 

periodontitis there were 2 positive samples only. 

Among 14 patients with calculus, there were 9 cases 

with oral protozoa (64.2%; Table 3).  

Table 3: Frequency of detection of oral protozoa (both 

Entamoeba gingivalis and Trichomonas tenax) in saliva and 

gingival swab samples from Sudanese patients with oral 

problem stratified according to the type of the problem. Data 

shown are n (positive/total) and %. 

 

Gingi

vitis 

Periodo

ntitis 

Calc

ulus 

Mobi

lity 

Carr

ies 

Applia

nces 

Oral 

proto

zoa 

9/11 

(82%) 

 2/18 

(11%) 

9/14 

(64.2

%) 

5/9 

(55.5

%) 

7/16 

(43.

5 

%) 

1/4 

(25%) 

They were also detected in 5 patients out of 9 with 

dental mobility (55.5%). Seven cases were positive for 
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oral protozoa among 16 patients with dental carries 

(43.5%). Only one case of oral protozoa was isolated 

from patient with oral appliances (25%; Table 3). 

Discussion 

Poor oral hygiene provides a suitable condition for 

presence and multiplication of oral protozoa, due to 

the abundance of the protozoal food of bacteria, pus 

cells and dead epithelial cells. The abnormal 

proliferation of commensal oral protozoa in this 

suitable environment may lead to and/or aggravate oral 

problems and systemic diseases
(4)

. In this study the 

presence of oral protozoa was evaluated in correlation 

to the degree of oral hygiene and oral problems. The 

present prevalence of oral protozoa (11/29 samples; 

37.9%) among dental patients is in concordance with 

Abualqosaam M et al who detected a rate of 26.4% 

among patients with oral problems
(11)

. 

Oral protozoa were detected at a higher frequency in 

patients with periodontitis than those with gingivitis. 

El- Hayawan and Pestechyan et al found similar higher 

prevalence of oral protozoa among patients with 

periodontitis
(11, 12)

. Existence of each of dental caries, 

calculus, dental mobility and presence of oral 

appliances did not correlate significantly with the 

presence of oral protozoa. This could be due to the low 

sample size. However, gingivitis, periodontitis and 

oral hygiene correlated statistically significantly (p = 

0.005) with the presence of oral protozoa. Similarly, 

Ghabanchi reported that the parasitic infections were 

relatively common in patients with periodontal 

disease
(2)

.  

Detection rate of T. tenax was higher than E. gingivalis 

in this study. These results are in contradiction with 

several previously published studies showing a higher 

frequency for E. gingivalis
 (15, 16)

. This may be 

attributed to the type of patients' problems. T. tenax is 

most likely frequent among patients with gingival and 

outer tooth problems
(15)

. Such cases together constitute 

more than half of the patients included our study. E. 

gingivalis tends to be more frequent among patients 

with periodontal pockets
(5,7)

.   

As expected, oral protozoa were detected with a higher 

sensitivity after cultivation than direct wet preparation. 

However, one sample positive for E. gingivalis and T. 

tenax in the wet preparation revealed a large number 

of T. tenax without any amoeba. Also, in another 

sample only E. gingivalis was detected in wet 

preparation and after culturing only T. tenax was 

present. In a third sample, the two parasites were 

detected in direct wet preparation and also after 

cultivation, albeit, T. tenax growth was very weak. 

These observations may be due to an ecological 

competition in culture and when the concentration of 

Trichomonas is high in culture the amoeba was not 

able to grow. A study done by Feki concluded that E. 

gingivalis has been isolated more frequently in culture 

than T. tenax (50.7% against 28%, respectively)
(15)

.  

Conclusion 

The study found that the oral protozoa were detected 

in saliva and gingival swab samples of 37.8% among 

the studied Sudanese patients with dental problems. 

Their prevalence correlated the bad oral hygiene, 

gingivitis and periodontitis but not other dental 

problems. Cultivation on LE medium showed higher 

sensitivity than the direct wet mounting. However, the 

ecological competition for growth among the two 

parasites seamed to affect the efficiency of their 

detection. A causal, coincidental or resultant 

relationship with dental and oral problems for the 

presence of these parasites necessitates larger 

longitudinal studies that would implement molecular 

methods for detection.  

Limitations of the Study 

The results and conclusion of this study are limited by 

the small sample size. The topic, as far as we know, 

was not studied in Sudan before. As a pilot study, the 

results and conclusion of this work recommends 

further large scale investigation with more specific 

tools such like molecular identification of isolates.  
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Abstract 

Background: S. aureus - and Methicillin-resistant S. aureus (MRSA) in particular - carriage can vary among 

different populations, ethnic and age groups, health status and has been recognized as a major risk factor for 

several types of infections. Aim: To determine the prevalence of S. aureus/MRSA and their antibiotic resistance 

profile. Participants and Methods: The cross-sectional study voluntarily enrolled 153 medical students at the 

College of Medicine, Aljouf University, Saudi Arabia. It was conducted during the period from March, 1 2014 – 

March, 1 2015. Nasal, hand and axillae swabs were collected from participants and inoculated onto 

bacteriological media. A set of conventional laboratory methods were used to identify the bacterial isolates as S. 

aureus and MRSA. Results: Of these students 132 were males and 21 females with ages ranging from 19-28 

years-old (mean ± SD 22.3 ± 1.9). 11.8% of the students reported antibiotic usage, 2.6% were diabetics and 0.6% 

suffered hypertension. The microbiological investigations revealed that 40.5% of the medical students harbored 

S. aureus. There were no significant differences in the carriage rate among the students of preclinical (41.4%) and 

the clinical years (38%). The overall prevalence of MRSA among these students was 8.5%. Of the 88 samples 

that yielded S. aureus, only 14 (15.9%) were identified as MRSA. A range of 6.3 - 14.3% was recorded for the 

different study subgroups with the female students showing the highest MRSA carriage rate of 14.3%. 9.0% of 

the preclinical students harbored MRSA compared with 7.1% among the clinical years' students. S. aureus 

isolates showed high resistance to penicillin (92%), 51% to amikacin, 13.5% to tetracycline and 10.8% to 

gentamicin. On the other hand, MRSA isolates showed higher resistance rates towards penicillin (100%), 

amikacin (93%), cefotaxime (71%) and amoxicillin/clavulanic acid (64%). Conclusion: In view of the high 

colonization rate of S. aureus among the medical students, it is advisable to promote hand hygiene practices to 

reduce the possibility of transmission of this bacterium among students and patients.  Screening for MRSA 

among healthcare workers in the region and to establish guidelines to eradicate MRSA colonization is also 

indicated. Mohager MO, Alwakid NI, Taher IAA. Prevalence of Methicillin-resistant S. aureus (MRSA) 

among medical students at Aljouf University, Saudi Arabia. AUMJ, 2015 June 1; 2(2): 21 - 28.  

Keywords: Medical students, S. aureus, MRSA, Carriage rate, Antibiotics. 

Introduction 

Staphylococcus aureus is a Gram-positive bacterium 

that can inhabit different parts of the human body 

including the nares, hands, perineum, pharynx and 

other skin surfaces in asymptomatic fashion in around 

20-30% of normal individuals
(1-4)

. Nasal carriage can 

vary among different populations, ethnic and age 

groups
(5,6)

, health status
(7-11)

 and has been recognized 

as a major risk factor for several types of 

infections
(3,12)

. Infections due to S. aureus can result 

due to invasion or entry of the bacterium to human 

tissues or organs through skin breaches, fomites, 

contaminated food, or by other means. Skin infections; 

endocarditis; septicemia; food poisoning and others 

are just some examples of infections reported to be 

caused by S. aureus
(13-15)

. The first reports of 

Methicillin-resistant S. aureus (MRSA) were made in 

the early 1960s and shown a rapid spread in the 

1980s
(16,17)

. Resistance to methicillin was attributed to 

the production of penicillin binding protein2a (PBP2a) 

by certain strains of S. aureus, leading to reduced 

affinities to β-lactam antibiotics binding and hence β 

lactam resistance. The mecA gene encoding PBP2a is a 

mobile genetic element which is inserted into the 

staphylococcal cassette chromosome mec (SCCmec) 

elements
(18)

. Nowadays, MRSA has been widely 

associated with healthcare asassociated infections 

worldwide
(19,20)

. 

 

Medical students are liable to exposure to the hospital 

environment and patients who could be a source of 

different pathogens and hence are at a potential to 

being colonized by different pathogens including S. 

aureus. These students can serve as a source of 

infection to other patients, colleagues at work and 
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teaching institution or themselves
(21)

. S. aureus nasal 

carriage among medical students have been studied in 

different countries such as Brazil, Nigeria, Turkey, 

Austria, USA, Taiwan, Canada, China, Saudi Arabia 

and India
(21-29)

.  Nasal carriage rates of S. aureus in 

these studies varied considerably. For instance,   14% 

of the Nigerian students examined were colonized with 

S. aureus with no MRSA was detected
(21)

. 

Comparable and higher carriage rates were recorded in 

other studies, e.g., Taiwanese students at 9.3% (2.2% 

MRSA
(29)

, Saudi students at 21.6% (11.2% MRSA)
(28)

, 

Austrian students at 25.3% (0% MRSA)
(24)

, Chinese at 

21.3% (9.4% MRSA)
(27)

 and India at 21% (10% 

MRSA) reported by Srivastava et al
(30)

. 

 The highest rates for S. aureus carriage were recorded 

for Brazilian students at 40.8%
(22)

, and in another India 

at 100% of those investigated which were mainly 

postgraduate clinical students
(28)

. Although 

asymptomatic; however, persons with nasal 

colonization of S. aureus are at risk of 

autoinfection
(31,32)

 or could play a major health risk 

factor for subsequent nosocomial infections and 

transmission of this pathogen to others
(33,34)

.  This 

situation has been aggravated by the emergence and 

spread of antimicrobial resistance among S. aureus 

(MRSA). According to ECDC study, MRSA is the 

most prevalent antimicrobial resistant bacterium 

isolated in Europe, the Americas, North Africa and the 

Middle-and Far East
(35)

. 

The present investigation is aimed to study the 

carriage rate of S. aureus and MRSA among medical 

students of the college of Medicine - Aljouf 

University, Sakaka, Saudi Arabia. It is aimed also to 

check for possible predisposing factors contributing to 

the colonization of S. aureus and to examine the 

antibiotic resistance profile of the S. aureus/MRSA 

isolates. 

Study Population and Methods 

The present cross-sectional study was conducted in the 

period of March, 1 2014 – March, 1 2015 at the 

College of Medicine at Aljouf University - established 

2005 in Sakaka City of the northern Al-Jouf Region, 

Saudi Arabia. The college is a host to around 300 

registered Saudi students coming from different parts 

of the kingdom. Recently female students have joined 

the college with a ratio of 1:9 females to males. In the 

present investigation, 153 students voluntarily 

participated in the study and signed an informed 

consent. Since this figure was the maximum we got of 

participants, we did not calculate sample size for the 

study. The local college's Ethical Committee approved 

the study. Out of these 21 were females and 132 were 

males recruited from all different batches of the 

college. A hundred and eleven students (62.2%) were 

from the pre-clinical years (1
st
 - 3

rd
), whereas, 42 

students (37.8%) were from clinical years (4
th

and 5
th

). 

Students with immune-compromised/suppressed 

conditions and those administrated antibiotics less than 

two weeks at sampling were excluded. 

All participated students were handed in a questionaire 

for demographic and relevant data. A demonstration 

on how the samples would be collected by swabbing 

the nose, hands and arm pits was carried out in front of 

participants. The study was approval by the ethical 

committee of the college. Since different sampling 

sites (axillae, hands and nostrils) were included, the 

choice was left to the students to agree on which sites 

should be sampled.  Data collected included; previous 

hospital stay, current medications, and 

previous/current medical conditions (e.g., diabetes, 

hypertension, etc). Information on factors which could 

be correlated to S. aureus colonization such as wearing 

of watches and rings was also collected. For nasal 

samples a sterile cotton swab (Medical Disposable 

Manufacturing Co., Riyadh, KSA) was first moistened 

with sterile physiological saline (0.85% NaCl) and 

then inserted into around 1 cm of both anterior nasal 

vestibules and gently rotated for about 10 seconds 

against the lining epithelium. Axillae and hand swabs 

were collected following the same description, where 

both hands and axillae were sampled using one sterile 

swab for both.  In the case of hands, an area of 5 x 5 

cm in the centre of the palm and back of each hand 

and between fingers were sampled using the moistened 

swabs. For those wearing rings, the area underneath 

the ring was also included in the sampling processes 

by rotating the swab over these areas.  

Each swab was inserted into a labeled sterile container 

containing transport medium and was processed within 

2 hours of collection at the college's microbiology 

laboratory. Each swab was inoculated into a labeled 

test tube containing 5 mL of nutrient broth 

supplemented with 2.5% NaCl (Oxoid LTD., 

Basingstoke, Hampshire, England). Tubes were 

incubated in air (Memmert-GmbH + Co. KG, 

Schwabach, Germany) at 36 
o
C for 24 hours after 

which a fresh sterile dry swab was impregnated into 

the test tube and inoculated onto a Blood agar (BA) 

and Mannitol Salt Agar plates (Oxoid, Ltd.). Plates 

were incubated in air at 36 
o
C for 48 hrs. Any colonies 

that showed the characters of Staphylococci were 

picked for Gram staining and subculturing onto a fresh 

BA plate for purity. All isolates were further identified 

as S. aureus based on their catalase production and 

tube coagulase test using 0.5 mL rabbit plasma 

(STAPH-ASE; Biomeriuex SA, Marceyl’ Etoile, 

France). 
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Isolates that were identified as S. aureus were tested 

for their susceptibility to a range of antibiotics using 

the Kirby Bauer’s disc diffusion method according to 

the Clinical and Laboratory Standards Institute (CLSI) 

guidelines
(36)

. The following antibiotics supplied by 

Oxoid Ltd., were used: Penicillin (10 units), 

cefotaxime (30 µg), amoxicillin-clavulanic acid (30 

µg), gentamicin (10 µg), amikacin (30 µg), 

tetracycline (30 µg), erythromycin (15 µg), 

norfloxacin (10 µg), vancomycin (30 µg). S. aureus 

ATCC 295213 was used as a control strain.  

In order to detect MRSA, all S. aureus isolates were 

tested using cefoxitin (30 µg) and oxacillin (1 µg) disc 

diffusion test according to 2014 CLSI guidelines [36] 

on Muller-Hinton Agar medium (Oxoid Ltd.) 

supplemented with 2% NaCl. The zone diameter of 

susceptibility was set at ≥22 mm. A zone size of <22 

mm indicated the presence of mecA gene and the 

isolate was reported as MRSA (CLSI 2014). S. aureus 

ATCC 25923 was used as a negative control isolate. 

Latex agglutination test: All S. aureus isolates were 

further tested for their capability to express penicillin-

binding protein (PBP2a) using the latex agglutination 

test according to the manufacturer’s protocol. PBP2a 

test kit (Oxoid DR0900A, LOT 64406/68407) was 

used. Briefly, ~ 20 colonies of S. aureus from a blood 

agar plate were suspended into 4 drops of extraction 

reagent 1 in a microfuge tube, thoroughly mixed, 

heated in a boiling water bath for 3 minutes. One drop 

of extraction reagent 2 was added to each tube, and, 

thoroughly mixed and centrifuged at 1,500 g for 5 

minutes. 50 µL of the supernatant were transferred 

onto a slide with one drop of anti PBP2a monoclonal 

antibody sensitized latex reagent. The mixture was 

then mixed gently using a low speed plate shaker for 3 

minutes. Any agglutination observed was recorded as 

a positive reaction. A negative and a positive control 

test (supplied with the kit) were included with each 

batch of tests carried out. 

Statistical Analysis: Statistical Package for Social 

sciences (SPSS) soft ware was used to present and 

analyze the data. Data are presented as frequency (n, 

ratio), and mean ± SD. 

Results  

The demographic data of the 153 students revealed 

that their ages ranged from 19 - 28 years old (mean ± 

SD, 22.3 ± 1.9). The male/female was 132/21 students. 

The mean ages of both males and females were 22.6 ± 

1.2 and 20.1 ± 1.35, respectively. 11.8% reported 

antibiotic usage during the time of specimen 

collection, 2.6% were diabetics, 0.6% suffered 

hypertension, 28% wore watches and 14% wore rings.  

As shown in Table 1, 62 (40.5%) students harbored S. 

aureus. Carriage rate varied among the studied 

subgroups. Preclinical 1
st
, 2

nd
 and 3

rd
 years' male 

students presented with the highest carriage rate of 

56.3, 45.9 and 23.8%, respectively. Female preclinical 

1
st
 year students showed a carriage rate of 23.8%. In 

general, the total preclinical years' students harbored S. 

aureus non-significantly higher (41.4%) than clinical 

years' students (38%).  

Identification of MRSA among the S. aureus isolates 

employed cefoxitin and oxacillin disc diffusion and 

latex agglutination tests. Both cefoxitin and oxacillin 

discs identified 12 of the isolates as MRSA with 100% 

consistency. The PBP2 test also confirmed these 

results with the addition of two more isolates that were 

not initially identified by the disc diffusion tests. The 

overall prevalence of MRSA among the study group 

was 8.5% as shown in Table 1. Of the 88 samples that 

yielded S. aureus, only 14 (15.9%) were identified as 

MRSA. A range of 6.3 - 14.3% was recorded for the 

different study subgroups with the female students 

showing the highest MRSA carriage rate of 14.3%. 

9.0% of the preclinical students harbored MRSA 

compared to 7.1% among the clinical years' students.  

Table 1: Carriage rate of S. aureus/MRSA among medical 

students at Aljouf University, Sakaka, Saudi Arabia.  

Preclinical Group Students, n S. aureus,  
n (%) 

MRSA,  
n (%) 

1st Year Male 32 18 (56.3) 2 (6.25) 

1st Year Female 21 6 (28.6) 3 (14.3) 

2nd Year Male 37 17 (45.9) 3 (8.1) 

3rd Year Male 21 5 (23.8) 2 (9.5) 

Total 111 46 (41.4%) 10 (9.0%) 

Clinical Group Students, n S. aureus,  
n (%) 

MRSA,  
n (%) 

4th year Male 26 11 (42.3) 2 (7.7) 

5th Year Male 16 5 (31.3) 1 (6.3) 

Total 42 16 (38.1) 3 (7.1) 

Overall  153 62 (40.5%) 13 (8.5) 

As shown in Table 2, out of the total 425 specimens 

collected (134 axillae, 151 hand and 140 nasal), 88 

(20.7%) yielded a growth of S. aureus. The highest 

rate of colonization (36.4%) was reported for nasal 

specimens compared to 21.2% and 3.73% for hands 

and axillae, respectively.  Multiple site colonization 

was also evident with the hands and nostrils making 

the largest proportion with 18 out of the 88 sites 

https://www.google.com/search?biw=759&bih=551&q=amoxicillin-clavulanic&spell=1&sa=X&ved=0CBgQvwUoAGoVChMImOqKwerSxwIVBdUUCh3GHAfN
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(20.4%). Colonization of S. aureus in the 3 sites per 

student was recorded for three of the students 

surveyed. Only one student harbored S. aureus on both 

axillae and nostrils together. Hand and nasal MRSA 

colonization were non-significantly different (18.8% 

and 15.7%), respectively.  

Table 2: Colonization pattern of S. aureus/MRSA at 

different body sites from medical students at Aljouf 

University, Sakaka, Saudi Arabia. 

Body Site Samples, n S. aureus, n (%) MRSA, n (%) 

Axillae 134 5 (3.7) 0 (0) 

Hands 151 32 (21.2) 6 (18.8) 

Nostrils 140 51 (36.4) 8 (15.7) 

Total  425 88 (20.7) 14 (15.9) 

As shown in Table 3, 92% of S. aureus isolates were 

resistant to penicillin, 51% to amikacin, 13.5% to 

tetracycline and 10.8% to gentamicin. However, lower 

resistance rates were recorded for erythromycin and 

norfloxacin at 4% and 5.4% respectively, while, all 

isolates were sensitive to cefotaxime and 

amoxicillin/clavulanic acid.  

Table 3: Antibiotic susceptibility profiles of S. 

aureus/MRSA isolates from medical students at Aljouf 

University, Sakaka, Saudi Arabia.  

Antibiotics 

Resistance, n (%) 

S. aureus  

(n = 74) 

MRSA  

(n = 14) 

Oxacillin 0 (0.0%) 14 (100%) 

Cefoxitin 0(0.0%) 14 (100%) 

Vancomycin 1 (1.3%) 0 (0%) 

Cefotaxime 0 (0%) 10 (71.4%) 

Penicillin 68 (91.9%) 14 (100%) 

Amoxicillin/Clavulanic acid  0 (0%) 9 (64.3%) 

Gentamicin 8 (10.8%) 4 (28.6%) 

Amikacin 38 (51.4%) 13 (92.9 %) 

Erythromycin 3 (4.1%) 2 (14.3%) 

Tetracycline 10 (13.5%) 3 (21.4%) 

Norfloxacin 4 (5.4%) 0 (0%) 

On the other hand, the MRSA isolates tested showed 

higher resistance patterns to all the antibiotics used.  

For instance, all isolates were resistant to penicillin 

(100%), amikacin (93%), cefotaxime (71%) and 

amoxicillin/clavulanic acid (64%). Resistance to 

gentamicin, tetracycline and erythromycin was 28.6%, 

21.4% and 14.3% respectively and no resistance 

towards norfloxacin recorded.  

Discussion 

The prevalence of S. aureus among medical students 

attending Universities in Saudi Arabia has not been 

well documented. The present investigation is one of 

the very few that have had looked deeply into this 

problem. As presented, out of the 153 investigated 

students 40.5% of them harbored S. aureus at different 

sites of their bodies including nares; hands and axillae.  

38.1% of clinical years' students were colonized with 

S. aureus slightly lower than41.4% carriage rate 

among preclinical years.  In general, these figures 

appeared to be one of the highest carriage rates for 

students to be reported so far. A comparable 

colonization rate of 40.8% was reported among 

pharmacy, medical and dentistry Brazilian students
(23)

. 

Baliga et al. (2007) in India reported a carriage rate of 

S. aureus at 100% among the medical postgraduate 

students compared to 75% among the 

undergraduates
(29)

. These figures are extremely 

dangerous since these students were enrolled at 

surgical, medical and ICU units with close contact 

with patients and other hospital environments. Locally, 

a very recent study by Al-Mogbel in 2015 

demonstrated 21.6% harbored S. aureus among 125 

laboratory science students from University of Ha’il, 

Ha'il, Saudi Arabia
(27)

. Comparable carriage rates were 

reported internationally; Taiwanese university students 

at 19.3%
(30)

, 21.3% in China
(28)

 and 21% in India
(31)

. In 

another study in the Czech Republic showed that 

19.2% and 22.4% of preclinical and clinical students 

harbored S. aureus, respectively
(37)

. Higher 

colonization rates were reported by Gualdoni et al in 

Austria with 25.3% rate
(25)

, while 29.6% rate was 

reported by Rohde et al
(38)

 among students in Texas 

University, USA. 29.7% carriage rate in Thailand
(39)

. 

Such worldwide variance in S. aureus carriage rates 

could be reasoned to demographic, cultural, and 

medical attributes of the participants and their 

environments.  

We also aimed to screen for MRSA carriage among 

our future medical doctors that turned to be 8.5%. It 

was expected that a significant differences between 

clinical and preclinical students would be evident. This 

was not demonstrated with 9.0% of the preclinical 

years' students harboring MRSA compared with 7.1% 

among the clinical group. This may reflect a wider 

spread of S. aureus and MRSA among the whole 

community in Saudi Arabia. While the preclinical 

years' students are not exposed to hospitals 

environment, the clinical years' students regularly 

attend classes and are exposed to patients during their 
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clinical teaching sessions at the main hospital of the 

area. For instance, in a meta-analysis study of 26 

publications on MRSA prevalence during 2002 to 

2012, it was shown that out of 22,793 S. aureus 

isolates, 35.6% were identified as MRSA. The 

prevalence rates in these studies widely varied from 

5.97% in Dahran to 94.59% in Riyadh
(40)

. A recent 

study by Iyer et al., 2014 comparing the incidence of 

MRSA among healthcare workers and a group of 

students non-exposed to MRSA in Jeddah, Saudi 

Arabia showed a rate of 76% among healthcare 

workers, while the students were negative for MRSA. 

It was not revealed by the authors if these students 

belonged to a medical school nor had any connection 

with a medical institution
(41)

.  

Since the nares are the main ecological niche sites for 

S. aureus colonization most of the published studies 

had concentrated on evaluating the prevalence of S. 

aureus in these sites. However, in the present study the 

colonization of S. aureus in other sites such as hands 

and axillae was also carried out.  The carriage rate was 

higher in the nostrils (36.4%) as compared to both the 

hands (21.2%) and axillae (3.7%). These results are in 

line with other previously published investigations in 

that the nostrils are the main niche. However including 

the hands and the axillae has proved to be very useful. 

Reportedly, in the general adult population, S. aureus 

was reported to be found at 8% of the axillae
(42)

. In the 

present study, out of the total hand swabs sampled, 

18.8% yielded MRSA compared with 15.7% in the 

nostrils and no MRSA was isolated from the axillae 

samples.   

Although we have investigated to find a possible 

correlation between a number of factors, e.g., age, sex, 

hospital admission and others with S. aureus 

colonization of our students. However, the evidence 

gathered didn’t show any statistical significance and a 

clear role of these factors with colonization.  

Antibiotic resistance among our S. aureus isolates was 

evidently seen against penicillin (92%) followed by 

amikacin (51%), tetracycline (13.5%) and gentamicin 

(10.8%). Lower resistance rates were recorded for 

vancomycin, erythromycin and norfloxacin ranging 

from 1.3 - 4.4%. All S. aureus isolates were sensitive 

to cefotaxime and amoxicillin/clavulanic acid. In 

comparison, the MRSA isolates showed greater 

resistance rates to the same group of antibiotics. As 

expected all MRSA isolates showed multiple 

resistance pattern towards penicillin (93%), amikacin 

(71.4%), cefotaxime (64%) and amoxicillin/clavulanic 

acid. The lowest rates of resistance were recorded for 

erythromycin (14%) and tetracycline (2%) and none 

was resistant to vancomycin and norfloxacin. The high 

resistance rates to the limited number of antibiotics 

tested in this study may reflect on the wider picture of 

antibiotic resistance among bacterial isolates in Saudi 

Arabia. A number of our medical students reported 

using different types of antibiotics as self-medication - 

as it a commonplace practice in the whole community 

with an easy access to non-prescription antibiotics. In 

fact some of these students didn’t know or 

remembered the type of antibiotics they had taken.  In 

a similar study conducted by Al-Mogbel in 2015 

showed that MRSA isolates from laboratory science 

students were less resist to antibiotics compared to 

those isolated from hospital staff
(27)

. Although we have 

used different antibiotics, our study and Al-Mogbel's 

are in agreement in showing that MRSA isolates from 

students possessed some resistance patterns towards 

gentamicin, amikacin and tetracycline. Although 

different antibiotics were used, our study and Al-

Mogbel's are in agreement in showing that MRSA 

isolates from students possessed some resistance 

patterns towards gentamicin; amikacin and 

tetracycline.   

In 2006, Asghar and Momenah examined a large 

group of S. aureus isolates from different hospitals in 

Saudi Arabia and reported similar resistance patterns 

towards penicillin
(43)

. However, their MRSA isolates 

showed higher resistance rates towards gentamicin, 

erythromycin and tetracycline ranging from 85-90%. 

One explanation for these differences could be 

attributed to the source and or site of the isolates. For 

instance, our isolates were all from healthy individual 

medical students, while their isolates were collected 

from clinical specimens such as wounds, blood, urine, 

etc. These differences were also highlighted in another 

study conducted by Baddourr et al., (2006) in Jeddah-

Saudi Arabia
(44)

. The authors have shown that the 

majority of the MRSA isolates from 6 major hospitals 

were highly resistant to most of the antibiotics tested 

including gentamicin, fusidic acid, 

sulfamethoxazole/trimethoprim, gentamicin, 

mupirocin, gatifloxacin, chloramphenicol, linezolid 

and quinupristin/dalfopristin
(44)

. As different policies 

and regulations on antibiotic use in different countries 

are implemented, the problem of antibiotic resistance 

seems to be worst in countries that lack control on the 

use of antibiotics. Contrary to our findings in the 

present study and others in Saudi Arabia, a polish 

study involving undergraduate medical students 

showed a 33% S. aureus carriage rate, however, very 

low antibiotic resistance pattern was reported
(37)

.  

Although, we didn’t manage to perform a molecular 

approach to identify the MRSA isolates in our study; 

we had carried out the disc diffusion susceptibility 

testing method using both oxacillin and cefoxitin 

antibiotics discs to identify MRSA.  The results of 
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which were further confirmed using the MRSA-latex 

agglutination test for detection of PBP2a. Both 

oxacillin and cefoxitin were in agreement in 

identifying the same number of MRSA isolates.  

However, the use of the latex agglutination method 

didn’t only confirm these results, but also identified 

two extra MRSA isolates that were initially not picked 

up by the antibiotic disc diffusion testing method.  

These results clearly demonstrated the superiority of 

the latex agglutination test which has been previously 

reported by a number of research groups
(45)

. These 

methods are widely used as a tool to identify MRSA in 

places with limited access to more advanced 

techniques such as molecular typing, and there seems 

to be a general agreement on the superiority of using 

cefoxitin instead of oxacillin as a mean to identify 

MRSA
(46-49)

. Moreover, the CLSI in their recent 

publication have recommended the use of cefoxitin 

instead of oxacillin, as cefoxitin was found to be more 

stable. MRSA-latex agglutination method was shown 

to be as accurate as PCR - the golden standard method 

for the detection of MRSA
(50,51)

.  

Conclusion 

Since it has been found that a significant number of 

our medical students were colonized with S. 

aureus/MRSA in the nares and hands, it is necessary 

to promote hand hygiene practices to reduce the likely 

hood of transmission of this bacterium among students 

and later on to their patients. In future larger size 

studies, we are planning to screen for MRSA among 

healthcare workers and patients in the region and 

establish guidelines in order to eradicate MRSA 

colonization among them employing molecular 

identification methods of the isolates.  

Limitations of the Study 

The results and conclusion of this study are limited by 

the small sample size particularly for the female 

students due to the small enrollment size of the new 

established college.  
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Abstract 

Background: One of the most common idiopathic intraoral ulcerative diseases is recurrent aphthous stomatitis 

(RAS). It is typically a local problem in apparently healthy individuals, despite an association with certain 

systemic diseases. Aim: To study the prevalence of RAS among dental patients attending the Dental Teaching 

Center of the College of Dentistry at Aljouf University, Sakaka, Saudi Arabia, and the possible pathogenetic role 

of their oral hygiene practices. Patients and Methods: The case-control study reviewed a total of 246 male 

dental patients with and without RAS of the university students. The clinical examination of the oral cavity was 

done following the WHO guidelines. A structured questionnaire was used to collected relevant data that included 

socio-demographics, teeth brushing habits and methods used for maintaining the oral hygiene. Collected data was 

tabulated and statistically analyzed. Results: 50 patients presented with RAS, giving a prevalence of 20.32%. 

Oral hygiene habits (brushing frequency, technique and duration, and frequency of changing the brush) were non-

significantly different among patients with and those without RAS as controls. Conclusion: Without systemic 

causes in a young male adult and educated sample of university dental patients, 20.32% prevalence of RAS was 

observed. It is relatively high for such group although it is close to world-wide general population prevalence. 

The non-significant differences among ulcerated and non-ulcerated dental patients concerning the investigated 

oral hygiene approaches could be due to the fact that the relatively small sample size, the sample being 

homogenous (Case vs. Controls), maleness and closeness of their age and education level. Zwiri AMA. 

Prevalence of recurrent aphthosis and the possible pathogenetic role of oral hygiene practices among 

Aljouf University students attending the College of Dentistry's Clinics, Sakaka, Saudi Arabia. AUMJ, 2015 

June 1; 2(2): 29 - 34.  

Keywords: Aphthous ulcer, Dental problems, Teeth brushing, Oral hygiene, Epidemiology, Dental patients. 

Introduction 

Recurrent aphthous ulcer is reported as one of the 

common conditions insulting the oral mucosa, 

manifesting by recurring painful ovoid or round 

ulcers
(1-3)

. These ulcers are categorized depending on 

their size into major aphthous, minor aphthous and 

herpetiform ulcers
(4,5)

.  Minor aphtha is the most 

common form of aphthae accounting for 75 - 85% of 

all aphthous ulcer cases
(6,7)

. The ulcers have raised 

margins - though is not a persistent feature vs. the 

malignant ulcers and are surrounded by an 

erythematous halo which can be described as well-

defined, shallow, round or ovoid painful ulcers, 

usually, less than 8 - 10 mm in diameter. It has a 

necrotic center covered with yellow-grayish pseudo-

membrane. Sometimes there may be associated 

submandibular lymphadenopathy without the presence 

of systemic symptoms
(5)

. The less common type, major 

aphthous ulcer accounts for 10 - 15% of all aphthous 

ulcer cases. The ulcers are larger, deeper and more 

painful than minor apthae and most of them measure 

more than 10 mm in diameter
(7)

. Herpetiform ulcer is a 

comparatively a rare presentation accounting for 5 - 

10% of all RAS cases. It is characterized by multiple 

ulcers (5-100 in number), each measuring less than 5 

mm in diameter, often similar in appearance to herpes 

simplex ulcers
(6,7)

.   

Pathogenetically, aphthous ulcers is a localized 

immunological disorder
(4)

. Diagnosis of RAS is based 

on history and clinical characteristics. A multitude of 

serologic and histopathologic tests may be helpful in 

establishing a diagnosis by a process of elimination
(3)

. 

The recurrent nature of the disease and unknown 

etiologic factors make RAS a difficult disease to treat. 

Variations in the clinical presentation demands a 

predominantly symptomatic treatment regime tailored 

to suit each patient individually. It is reported that the 

incidence of this disease ranges from 5 - 50% of the 

population, depending on the socioeconomic or the 

ethnic group studied
(5)

. Almost 80% of patients 

develop aphthous ulcer before 30 years of age
(7)

. RAS 

cases are less commonly reported in smokers than in 
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non-smokers
 
and an increased in incidence of recurrent 

aphthous ulcerations was found following stopping 

smoking
(8-10)

. Males had less predominance of 

aphthous ulcers when compared to females
(11)

. RAS 

predominate with increasing aged although is most 

probably a manifestation of existing systemic disease 

and 80% of the adult patients suffer with minor 

aphthous ulcers
(13)

. 

Salem observed recurrent aphthous ulceration among 

1.59% of 4,255 adult Saudi patients in Gizan province, 

reviewed between 1984-1989
(12)

. No previously done 

studies to assess the possible etiological relationship to 

oral hygiene practices among university students or the 

public in Sakaka, Al-Jouf region, Saudi Arabia. The 

study aimed to investigate the prevalence of RAS 

among Aljouf University students and the possible 

pathogenetic role of their oral hygiene habits. History, 

clinical oral examination and a structured 

questionnaire were employed. 

Patients and Methods 

The present cross-sectional study included a total of 

246 male dental patients attending Dental Teaching 

Center of the Faculty of Dentistry at Aljouf University 

with routine dental complaints. Informed consent was 

obtained from all the participants prior to the inclusion 

in the study. The study was approved by the local 

ethical committee of the College of Dentistry and was 

conducted in the period from August, 2014 to March, 

2015. WHO guidelines used for clinical examination 

of the oral cavity that was done by an oral medicine 

specialist having more than eight years of clinical 

experience
(14)

. Patients were asked to fill a structured 

data collection questionnaire that included questions 

related to the patient's demographics, medical history, 

extent, duration and shape of aphthous ulceration, 

teeth brushing frequency, duration, technique, and 

frequency of brush disposal along with the use of 

dental floss. Exclusion criteria included aphthous 

ulceration as a part of systemic and autoimmune 

diseases, due to vitamin deficiency, 

immunosuppression and long-term antibiotic 

administration. Voluntarily participating dental 

university student patients attending the College of 

Dentistry Clinics were enrolled and grouped into two 

groups; 50 patients with and 196 patients without 

aphthous ulceration as the control group. Because of 

the possible age-dependency of aphthous ulceration, 

patients were stratified into two age groups comprising 

the lowest and the highest age range available into 18-

25 and 26-35 years. 

Collected data was tabulated and was statistically 

analyzed using a software package SPSS program 

version 16.0.2 (SPSS Inc., Chicago, USA, 2008). To 

compare the prevalence of recurrent aphthous 

ulceration between categories and association with 

oral hygiene practices Chi-square test was used. P-

value of ≤0.05 was considered to be statistically 

significant. 

Results  

In the present study, the age range of the participants 

was 18 - 33 with a mean ± SD was 26.58 ± 6.69. 

Among the 246 patients reviewed, RAS group 

comprised 50 patients (their age ranged from 18 - 33 

with a mean ± SD of 24.9 ± 4.47) presented with 

recurrent aphthous ulcers during examination, giving a 

prevalence of 20.32%. The remaining 196 dental 

patients without RAS were the control group with an 

age range of 18 - 33 giving a mean ± SD of 25.16 ± 

5.08.  The age-dependent subgrouping of the RAS and 

the control groups studied into two age ranges of 18 - 

25 (Mean ± SD was 22.09 ± 3.3 vs. 23.78 ± 3.89, 

respectively) and 26 - 33 years (Mean ± SD was 27.03 

± 4.22 vs. 29.23 ± 4.87, respectively) did not show 

significant difference in RAS prevalence (χ² = 0.454; p 

>0.05) (Table 1).  

Table 1: Age distribution of the studied dental patients 

attending the Dental Teaching Center of the College of 

Dentistry at Aljouf University, Sakaka, Saudi Arabia. Data 

shown are frequency; n (%).AU = With aphthous ulceration 

and NAU = No aphthous ulceration. 

Age range, 

Years 

Patients-AU, n (%) Patients-NAU, n (%) 

18 – 25  

26 – 33 

22 (44) 

28 (56) 

76 (38.77) 

120 (61.22) 

Among a total of 50 patients suffering from RAS, 32 

patients with RAS (64%) brushed their teeth only once 

daily that was non-significantly different from 154 of 

the subjects without RAS (78%) brushing once daily 

(Table 2; χ² = 6.483 at three degrees of freedom; p 

>0.05). 

Table 2: Prevalence of RAS among dental patients attending 

the Dental Teaching Center of the College of Dentistry at 

Aljouf University, Sakaka, Saudi Arabia divided according 

to the frequency of teeth brushing. Data shown are 

frequency; n (%).AU = With aphthous ulceration and NAU 

= No aphthous ulceration. 

Frequency of  teeth 

brushing/day 

Patients-AU, 

n (%) 

Patients-

NAU, n (%) 

Not daily 

Once 

Twice 

More than twice 

03 (6) 

32 (64) 

08 (18) 

07 (12) 

10 (5.10) 

154 (78) 

12 (6.12) 

20 (10.20) 

33 of patients with ulcers (66%) and 105 of the 

subjects without RAS (53.57%) used tooth brush and 

tooth paste as the sole method for cleaning their teeth 
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and no signifiant difference was detected in the 

prevalence of RAS between the two groups (p >0.05). 

Despite a greater number of the subjects without RAS 

(36.73%) compared to patients with ulcers (20%) were 

using dental floss along with regular brushing, the 

difference did not reach significance (χ² = 5.143 at two 

degrees of freedom; p >0.05; Table 3).  

Table 3: Prevalence of RAS among the study dental patients 

attending the Dental Teaching Center of the College of 

Dentistry at Aljouf University, Sakaka, Saudi Arabia, 

divided according to the method of oral hygiene practiced. 

Data shown are frequency; n (%). AU = With aphthous 

ulceration and NAU = No aphthous ulceration. 

Oral hygiene method used Patients-

AU, n (%) 

Patients-

NAU, n (%) 

Brush + toothpaste 

Brush + toothpaste + Dental 

floss 

Brush + toothpaste + Floss + 

Mouthwash 

33 (66) 

10 (20) 

 

7 (14) 

105 (53.57) 

72 (36.73) 

 

19 (9.69) 

Also, there was non-significant correlation (χ² = 0.192 

at three degrees of freedom; p >0.05) between the 

brushing technique used with the presence or absence 

of ulcers (Table 4).  

Table 4: Prevalence of RAS among the study dental patients 

attending the Dental Teaching Center of the College of 

Dentistry at Aljouf University, Sakaka, Saudi Arabia, 

divided according to their brushing technique. Data shown 

are frequency; n (%). AU = With aphthous ulceration and 

NAU = No aphthous ulceration. 

Brushing Technique Patients-

AU, n (%) 

Patients-NAU, 

n (%) 

Vertical 

Horizontal 

Circular 

Random 

11 (22) 

08 (16) 

12 (24) 

19 (38) 

42 (21.42) 

36 (18.36) 

48 (24.48) 

70 (35.71) 

Almost half of patients in both groups took 2 minutes 

to brush their teeth (42% ulcer patients and 48.97% 

controls) without a significant difference (χ² = 6.059 at 

three degrees of freedom; p >0.05; Table 5).  

Table 5: Prevalence of RAS among the study dental patients 

attending the Dental Teaching Center of the College of 

Dentistry at Aljouf University, Sakaka, Saudi Arabia, 

divided according to the duration of teeth brushing. Data 

shown are frequency; n (%). AU = With aphthous ulceration 

and NAU = No aphthous ulceration. 

Duration of brushing 

(minutes) 

Patients-

AU, n (%) 

Patients-NAU, 

n (%) 

˂1 

1 

2  

˃2 

9 (18) 

13 (26) 

21 (42) 

7 (14) 

54 (27.55) 

32 (16.32) 

96 (48.97) 

14 (14.58) 

36% of the patients with ulcers changed their brush 

once in 6 months, but a greater number of controls 

(43.36%) changed their brushes once a year (Table 6) 

but they were non-significantly different (χ² = 6.193 at 

three degrees of freedom; p >0.05).  

Table 6: Prevalence of RAS among the study dental patients 

attending the Dental Teaching Center of the College of 

Dentistry at Aljouf University, Sakaka, Saudi Arabia, 

divided according to the frequency of changing the tooth 

brush. Data shown are frequency; n (%). AU = With 

aphthous ulceration and NAU = No aphthous ulceration. 

Frequency of tooth brush 

change 

Patients-

AU, n (%) 

Patients-NAU, 

n (%) 

Once every 3 months 

Once every 6 months 

Once a year 

Less than once a year 

06 (12) 

18 (36) 

14 (28) 

12 (24) 

18 (09.18) 

42 (21.42) 

85 (43.36) 

51 (26.02) 

Discussion 

Aphthae have been effecting the humans since 

historical periods and reported by Hippocrates in 460 -

370 BC
(15)

. RAS is a not uncommon disease appearing 

first during childhood or adolescence
(16)

. Aphthous 

ulcers are one of the common ulcers seen involving the 

oral mucosa making the prevention, investigation and 

treatment of these recurring ulcers common problems 

for dental practitioners. This condition interferes with 

day-to-day activities by affecting mastication and 

swallowing of affected person. Testing the prevalence 

and possible etiology of RAS - particularly away from 

systemic involvements is invaluable for dental 

patients.  

Poor oral hygiene is implicated in diseases of mouth 

and teeth such as caries and periodontal diseases, and 

proper oral hygiene has a positive influence on 

preventing numerous diseases. Despite being 

education and relatively young nature of the present 

study patients, 20.32% of them were affected by RAS. 

Epidemiologic studies reported a wide range of 

prevalence of aphthous ulcers, which may be due to 

the target population, diagnostic criteria applied, 

patient selection criteria and other demographic 

factors. Kleinman et al
(17)

 noted that the point 

prevalence of RAS was 1.23% while lifetime 

prevalence was around 36.5% on the basis of the 

results on 40,693 school children from USA. In a 

study conducted in Iran, RAS prevalence was 

25.2%
(18)

. Safadi
(19)

 mentioned a much higher 

prevalence of 78% in the population from Jordan. 

Bhatnagar at al
(20)

 reported a lower RAS prevalence of 

1.53% among patients attending a dental school in 

north part of India. The prevalence of aphthous ulcers 

in another Indian population was estimated to be 
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21.7%
(21)

, which was almost similar to the findings of 

the present study.  

The cause of aphthous ulcers is not established till 

date. However, on top of the immunological factor, 

various predisposing factors have been described 

including genetic causes, food allergens, trauma, 

endocrinal changes (menstrual cycle), stress, anxiety, 

cessation of smoking, certain chemicals and microbial 

factors
(15,22)

. It was hypothesized that cross reactivity 

between streptococcal heat shock protein (hsp) and the 

human mitochondria hsp in the oral mucosa may lead 

to a T-cell mediated response to antigens
(23)

. 

Deficiencies in folic acid and vitamin B12 and iron are 

commonly seen in RAS patients
(24)

. A correlation has 

been observed between psychiatric factors and 

aphthous ulcers but not in all reported studies
(25)

. Viral 

or bacterial etiology may be suspected, and aphthous 

ulcers display some characters consistent with a viral 

etiology as in human immunodeficiency virus infected 

patients
(15)

.  

Various systemic diseases are seen in association with 

RAS, such as Behçet’s syndrome, cyclic neutropenia, 

Reiter syndrome, Magic syndrome, Periodic fever, 

aphthous pharyngitis and cervical adenopathy, 

hematological diseases, gastrointestinal disorder, 

Sweet syndrome and other immune deficiencies
(22)

. 

However, as an oral medicine specialist, I was 

concerned with the possible etiological role of the 

local oral hygiene practices, namely; frequency, 

technique and duration of teeth brushing and 

frequency of changing the toothbrush. Unfortunately, 

there were no significant correlation between any of 

these aspects of oral hygiene practices and RAS since 

there were non-significant differences among the two 

groups of dental patients studied. Although I reviewed 

a total of 246 patients, only 50 turned with ulceration. 

This small sample size of the RAS group could be a 

cause. Also, the fact that the whole sample is highly 

homogeneous male university students at almost the 

same degree of awareness, oral hygiene and education 

and very close age range made it difficult to see real 

differences amongst them. This highlight the 

importance of local immunity changes in the RAS 

causation.    

It was observed that patients with RAS reported an 

increased level of anxiety than controls which explains 

higher predisposition of females to RAS
(26-28)

. 

Krisdapong et al. observed that the discomfort caused 

by aphthous ulceration primarily affects eating and 

brushing
(28)

. In the present study 64% of the patients 

affected with RAS brushed once daily compared to 

78% of controls. However, 12% of patients with ulcers 

brushed twice daily as compared to only 6.12% of 

controls. But this did not reveal a significant 

correlation between the frequency of brushing and the 

presence of ulcerations. Mechanical trauma, thermal or 

chemical lesions can also predispose to formation of 

ulcers. RAS may be seen secondary to local irritant 

action of sodium lauryl sulfate which used in many 

types of toothpaste as a surfactant
(29)

.  

In the present study 66% of the patients with RAS 

used only brush and toothpaste for cleaning their teeth, 

compared to 53.57% of the patients without 

ulcerations who used brush and toothpaste. A greater 

number of patients (36.37%) without ulcerations also 

used floss along with regular brush and toothpaste but 

differences did not reach significance. Moreover, 14% 

of the patients with ulcers used mouthwash, as 

compared to only 9.69% of patients without 

ulcerations. This is in contrast with the fact that 

mouthwash reduce the level of severity, incidence and 

duration of aphthous ulcers
(7,15)

. Also no significant 

relationship was established with the duration of 

brushing and presence of ulcerations. These results 

may exclude the implication of mechanical trauma in 

RAS although 38% of the patients with ulcers brushed 

their teeth in a random manner thereby increasing 

chances of mechanical trauma. Majority of the patients 

participating in the present study (99 patients) changed 

their brush once in a year. 

Conclusion 

Despite targeting an expectedly educated young adult 

sample of dental patients, the present study revealed 

20.38% prevalence of aphthous ulceration amongst 

them. Absence of significant differences between the 

two subgroups of the study dental patients (with 

ulceration/without ulceration) concerning the 

investigated aspects of oral hygiene may exclude its 

pathogenetic implication in RAS. This could stem 

from the male homogenous nature of the small sample 

studied, and, simultaneously may highlight the 

importance of the previously reported pathogenetic 

role of a local immunity disruption. A causative or 

aggravating role of oral hygiene practices could not be 

extracted from the present study that necessitates 

larger and longitudinal investigations. 

Limitations of the Study 

 The study was conducted on males only as female 

are not allowed an access to the clinics yet. 

 Sample size limited due to the low flow of patients 

as the clinics are newly established. 

 Age range was limited to young adults as it is the 

nature of our university student patients.  

 Non-significance comparing the two target groups 

of patients was most probably due to the too 



Zwiri - Prevalence of recurrent aphthosis and the possible pathogenetic role of oral hygiene …………. 

Aljouf University Medical Journal (AUMJ), 2015 June 1; 2(2): 28 - 34.  

2015 

homogeneousness of the two of them – considering 

their age, education and oral hygiene practices.  
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Abstract 

Oral pyogenic granuloma is a non neoplastic inflammatory hyperplastic reactive tissue growth which is relatively 

uncommon. It develops in response to chronic irritation or traumatic experience. The term pyogenic granuloma 

known to be a misnomer because it is neither associated with pus nor shows the histological features of 

granuloma. It is noted clinically as a solitary localized mass with a sessile or pedunculated base. It has either 

lobulated or smooth surface with a red, pink or purplish colored and may be seen at different locations. The 

presenting feature of nine clinical cases of oral pyogenic granuloma has been reported here along with brief 

review of literature. Patil SR. Variable Clinical Manifestations of Oral Pyogenic Granuloma: A Report of 

Nine Clinical Cases. AUMJ, 2015 March 1; 2(2): 35 - 38.   

Keywords: Pyogenic granuloma, Pregnancy tumor, Epulis. 

Introduction 

Pyogenic granuloma (PG) is a reactive lesion, rarely 

seen in the oral cavity
(1)

. It is considered as non-

neoplastic tumour-like growth which is also seen on 

the face and fingers apart from the oral cavity
(2)

.  This 

lesion is not related to pus formation, nor related to 

infection; the nomenclature PG is merely a misnomer. 

The term pyogenic granuloma or granuloma 

pyogenicum was coined in 1904. PG mimics other 

clinically similar appearing conditions such as 

hemangioma, metastatic malignancy, Hodgkin
’
s 

lymphoma, Kaposi’s sarcoma, peripheral giant cell 

granuloma, and pregnancy epulis
(2)

. If the clinician is 

aware of the clinical features of these lesions, he can 

avoid erroneous diagnosis and thoroughly manage the 

patients. This article reports various cases of PG with 

different presenting features and also highlights 

etiological, clinical, histological features and 

management aspects of the same. 

Description of Cases and Discussion 

The nine PG cases are presented in Table 1 that 

describes cases; age, gender, lesion location and 

clinical features and a patient’s oral lesion photo. All 

the cases were diagnosed on the basis of history and 

clinical examination. Later they were referred to the 

department of periodontia and oral surgery where they 

were confirmed as pyogenic granuloma after taking 

biopsy. The lesions were managed accordingly in the 

respective departments. 

 

PG Pathogenesis  

PG is discovered to originate as a result of exuberant 

tissue response secondary to trauma, localized irritant 

factors, and micro-injuries secondary to tooth 

brushing
(3)

. A role for hormones and drugs is also been 

proved in the origin of this lesion
(4)

. Trauma is 

considered as major etiological factor in the 

development of extra gingival PG. Apart from these 

factors iatrogenic causes such as bone grafting are also 

known to cause PG
(5)

. 

Although PG may be observed in various age group, it 

is commonly noticed in second decade
(5)

. Saravana, in 

a review of 137 Indian cases found that the average 

age of the patients noticed to be 31 years and the male 

to female proportion was 1:2.6. This increased 

predilection towards the female sex is attributed to the 

influence of female hormones on the vascularity of the 

tissues
(6)

. Gingiva is the frequently involved site in 

75% of cases. This is thought to be because of gingival 

inflammation and irritation which is precipitated by 

poor oral hygiene
(7)

. Palate, check, tongue lips and 

tongue are other sites where PG can occur
(3)

. Anterior 

gingiva is more commonly affected than posterior 

gingiva, and maxillary gingiva is frequently involved 

when compared to mandibular. PG seen to be slightly 

more usual on the labial aspect when compared to the 

palatal aspect
(7)

. Pregnant women are more prone to 

develop PG. The lesion seen in these patients is 

considered as a variant of PG which is called as 

pregnancy epulis or vascular epulides
(8)

. These lesions 

develop during first trimester with bleeding tendency 

and difficulty in mastication
(3)

. PG known to be seen 
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more commonly and it is related to the raised levels of 

estrogen and progesterone during this period
(7)

.  The 

development of these lesions is usually gradual and 

asymptomatic but few lesions may show rapid growth. 

The history of patient and characteristic 

clinical/presenting features of PG may aid in the 

diagnosis of this condition. Roentgenographs and 

microscopic analysis may assist in the confirmation 

and helps in treatment planning. X rays help to detect 

the related localized alveolar bone loss and helps in 

ruling out other similar appearing lesions like 

peripheral giant cell granuloma, intraoral hemangioma 

of gingiva, malignancies etc. Angelopoulos in his 

review observed that localized alveolar bone 

resorption in rare instances of large and long standing 

gingival tumors can be seen
(9)

. 

Table 1: Description of 9 cases of oral pyogenic granuloma reviewed.  

Case No Age/Sex Location Clinical Features Photo 

1 25/F Maxillary anterior 

gingival. 

 

 

Measuring 3x2 cm, friable 

erythematous surface covered with 

necrotic membrane with bleeding 

tendency. 

 

2 32/M Mandibular anterior 

gingival. 

 

 

Diffused swelling, pinkish in color, 

moderately painful, displacing the 

teeth in involved region. 

  

3 29/F Maxillary anterior 

palatal gingival. 

 

 

Solitary, pedunculated, exophytic 

growth, measuring 1x1 cm, firm 

and non-tender. 

 

4 16/M Mandibular right 

retromolar gingival. 

 

 

Measuring 2x2 cm, firm, well-

defined, non-tender, with bleeding 

tendency. 

  

5 11/M Mandibular, 

left posterior buccal 

gingival. 

 

 

Pedunculated with friable surface, 

erythematous, measuring 2x1 cm, 

firm and non-tender. 
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6 43/F Maxillary anterior 

labial gingival. 

 

Erythematous, well defined 

swelling, friable surface, non-

tender, presence of bleeding 

tendency 

 

7 55/M Mandibular anterior 

labial gingival. 

 

 

Measuring 0.5x0.5 cm, arising 

from interdental papilla, 

erythematous, firm, non-tender 

with presence of bleeding 

tendency. 

 

8 20/F Mandibular left 

retromolar and buccal 

gingival. 

 

 

Erythematous, measuring   2x2 cm, 

well-defined, pedunculated, non-

tender, with presence of bleeding 

tendency. 

 

9 55/F Mandibular left 

quadrant, interdental 

gingival. 

 

Pinkish, measuring   1.5x1.5 cm, 

well defined, with smooth surface 

that displaces the molar bucally. 

 

PG Clinical Features 

PG clinically appears as a well defined, smooth 

surfaced or lobulated growth, with a pedunculated or 

sessile base. The surface of the PG noticed to be 

friable, ulcerated, covered by white necrotic material 

mimicking pus, which may be the reason because of 

which this lesion is called as PG
(10)

. The color of PG 

may be different depending on the duration of the 

lesion; initial lesions usually appear red due to 

increased vascularization when compared to matured 

lesions, which may be seen as pink
(7)

. The size of PG 

varies from few millimeters to centimeters. Al-

Khateeb and Ababneh, in an analysis of 108 cases 

found that the mean diameter was 10 millimeters
(11)

. 

PG Microscopic Features 

Microscopic examination of PG reveals an increased 

proliferation of blood vessels similar to a granular 

tissue appearance. The endothelial tissue constitute of  

these lesions was seen proliferating, and canalized into 

a rich vascular network. It has a minimal support of 

collagen, polymorph neutrophils and chronic 

inflammatory cells are observed in the edematic 

stroma associated with formation of micro-abscess. 

Infiltration of mixed inflammatory neutrophils is seen 

in close vicinity of ulcerated surface, whereas deeper 

areas reveal chronic inflammatory cells. Occasionally, 

some of the lesions demonstrate plasma cells, scarring 

may also been noted in rare cases as the sign of 

connective tissue repair process. The surface of the 

lesion is usually ulcerated and may also demonstrate 

non-specific secondary changes such as capillary 

dilatation, inflammation and granulation tissue 

reaction. Areas of more fibrous appearance are noted 

in matured lesions, many fibromas located over 

gingiva may simulate PGs that have undergone fibrous 

maturation
(12)

. 
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PG Management 

Various modalities have been mentioned for the 

management of pyogenic granuloma in literature, the 

choice depends on the severity of the symptoms and 

the location of the lesion. Surgical excision of the 

mass and removal of local irritants is usually curative. 

It should be noted that the excision should extend deep 

and down to the periosteum and the adjacent teeth 

should be properly scaled to remove cause of irritation. 

A recurrence rate of 16% is observed after surgical 

excision of the lesion. Because of the superior 

coagulation characteristics and minimal post operative 

complications, Powell et al considered the application 

of ND:YAG lasers advantageous in comparison to 

CO2 laser
(13)

.  

In cases which does not respond to routine therapies, 

the use of flash lamp pulsed dye laser may be 

considered. Absolute ethanol injections also have been 

used to treat those lesions which have been recurred 

due to inadequate cryosurgery and are considered as a 

less invasive alternate therapy to surgical excision
(14)

. 

Apart from the above mentioned modalities, others 

such as intralesional injection of corticosteroids and 

sodium tetradecyl sulphate sclerotherapy have been 

considered for the treatment of PG. These techniques 

have the advantage of simplicity and lack of scarring. 

Meticulous oral hygiene, removal of dental plaque and 

use of soft tooth brush should be employed during 

pregnancy to prevent occurrence of pregnancy 

tumor.
(15)

 The cases reported in this article differ in 

terms of age, sex, site and other features, all the cases 

were treated successfully with surgical excision and 

there were no reports of recurrence.  

PG’s can be differentiated from other similar lesions 

especially the hemangiomas, utilizing 

immunohistochemical (IHC) staining. But to date, no 

definite comprehensive IHC-based pathogenesis for 

causes underlying these disorders. Saghafi et al., noted 

significantly increased CD-31, VEGF and Ki-67 levels 

in PG compared to hemangiomas and recommended 

IHC staining for their differential diagnosis
(16)

.   

Conclusion 

PG is a non-neoplastic localized exophytic lesion that 

can be easily managed by simple excision. The present 

data concluded that clinically, PG’s can present in the 

oral cavity with different clinical features in terms of 

size, location, color, etc. Dental practitioners should be 

aware of these features for timely diagnosis and 

management of such lesions. 

Conflict of Interest: The author declared no 
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Abstract 

Background: New educational approaches aim to provide students with general competencies like self-learning 

and team work. Prominent exemplars of such an approach are Problem-Based Learning (PBL) and Team based 

learning (TBL). Aim: To give a scope view about PBL and TBL. Methods: Published literatures on 

characteristics of both of PBL and TBL as compared to each other and to the traditional teacher-based learning 

were compiled in a structure review form. Results: PBL purports to enhance student problem-solving skills, self-

directed learning and teamwork skills. PBL is an instructional strategy in which students confront contextualized, 

ill-structured problems and strive to find meaningful solutions. TBL is a special form of collaborative learning, 

effectively, uses the time of the classroom to stress on applying the learned concepts by the student groups rather 

than using the time to present those concepts by the facilitator. TBL process is suitable for many educational 

programs and various types of classrooms. In PBL, the facilitator acts as a coach of student learning, encourages 

all group members to participate, chair with group dynamics and keeping the time, provides an evaluation of each 

student’s contribution to the group understanding of a case. This forms an important component of the marking 

system in PBL. In TBL, depending on the readiness assurance process (RAP), students, independently, get and 

acquire the learning concepts through reading. Then, they come prepared to the classroom where the time is used 

for application exercises in the form of real life scenarios. TBL instructor retains control of content and acts as 

both facilitator and content expert. Conclusion: PBL or TBL as new educational strategies are recommended in 

order to expose the medical graduates to clinical problems, being fully aware of what they know and don’t know 

and enhance their ability to ask critical questions for understanding and problem-solving. Al-Batanony MA. 

Problem Based Learning and Team Based Learning in Medical Education. AUMJ, June 1, 2015; 2(2): 39 - 

44.  

Keywords: Problem-Based Learning, Team-Based Learning, Medical Education, Educational strategies. 

Introduction 

In traditional teaching, the teacher views as a 

controller of the classroom learning environment. 

He/she takes the responsibility and power, and plays as 

a decision maker for contents of the curricula. He/she 

begins to fill the expected ‘knowledge hole’ of the 

students with information. In brief, the traditional 

instructor appears as the person who causes learning to 

occur
(1)

. In traditional teaching, learning is often 

competitive and chiefly associated within the 

classroom; where rows are mainly the seating 

arrangement. Students accustom to master the 

knowledge via drill and the most important issue for 

them is the lesson's content which needs not to be 

learned in context
(2)

. Moreover, traditional teaching is 

teacher-oriented, theory-based, surface learning, one 

way communication and students are passive learners 

which hinder learning
(3)

.  

Problem Based Learning (PBL)  

The first PBL curriculum was introduced at McMaster 

medical school, Ontario, Canada, in 1969. PBL is a 

learning strategy based on the principle of using 

problems as a starting point for the acquisition and 

integration of new knowledge”. Nowadays, there is a 

big difference between teaching and learning; PBL 

focuses on shifting to learning. PBL process acts by 

solving real life problems by enhancing student way of 

critical thinking, and clinical reasoning
(4)

. PBL is one 

of the new educational strategies aims to facilitate 

problem solving abilities as well as critical reasoning 

and enhances small group interaction of the students
(5)

. 

On comparing graduated students from schools based 

on PBL to others graduated from traditional medical 

schools; it was clear that the former had better 

performance in independent study and effective 

communication than the latter. Busari et al
(6)

, reported 
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that students educated via PBL acted more efficiently 

in the skills of communications and team work.  

Moreover, during the registration training period, 

alumni from PBL schools showed a good patient-

physician relationship and inter-doctor relationship
(7)

. 

Although students graduated from PBL medical 

schools didn’t differ from those graduated from 

traditional medical schools regarding their medical 

knowledge, the latter are deficient in clinical reasoning 

skills
(8)

. Figure 1 represents the difference between the 

learning process in PBL and traditional learning(3). 

 
Figure 1: Difference between the learning process in 

Problem Based Learning (PBL) and traditional learning(3). 

PBL strategy fosters collaboration among students,  

stresses the development of problem solving skills 

within the context of professional practice, promotes 

effective reasoning and self-directed learning, and 

aims at increasing motivation for life-long learning
(9)

. 

According to the learning objective, a scenario based 

problem is introduced to the students. Students begin 

to take their responsibilities for instruction not in a 

lecture base only in small groups. The instructor acts 

as a coach of the learning process to facilitate 

resources rather than a disseminator. By this way of 

learning (PBL), the students are enhanced to act and 

participate actively in the process of decision making 

and problem solving instead of being only passive 

recipients
(10)

.  

How Does PBL Work?  

PBL works as sessions to reach to the solution of a real 

life case/cases. To encourage students to learn more, 

they have to be dividing to small group about 5 - 7 

students in each group. Each PBL group should choose 

a leader as well as a recorder (secretary or scribe) to 

every case to take the responsibilities of opportunity 

leadership and registering information, respectively
(10)

. 

Table 1 shows the “Seven jump” method for Problem 

Based Learning (PBL) tutorial(11). 

Table 1: “Seven jump” method for Problem Based Learning 

(PBL) tutorial(11). 

Jump Activities Timing 

1 Clarify terms and concepts not readily 

comprehensible. 

First 

meeting 

2 Define the problem. 

3 Analyze the problem and offer tentative 

explanations. 

4 Draw up an inventory of explanations. 

5 Formulate learning objectives. 

6 Collect further information through 

private study. 

Between 

meetings 

7 Synthesize the new information and 

evaluate and test it against the original 

problem. Reflect on and consolidate 

learning. 

Second 

meeting 

During the first session (brain storming), students 

begin to clarify the non-comprehensible terms and 

concepts, define the problem, offer tentative 

explanations, draw up an inventory of explanations, 

and formulate the learning objectives. Between both 

sessions, they collect further information. While in the 

second session, the PBL group members test and 

evaluate the new gained information against the given 

scenario-based problem
(12)

.  

An assigned facilitator, who is not a specialist in the 

subject under learning, is organizing the session to be 

sure that the students fully identify the best objectives 

of the case. Evaluation of each student is done by the 

facilitator of the session according to the student’s 

participation and attitude in group discussion, to some 

extent subjectively. Through ongoing solving 

problems, the PBL group will be guided. The PBL 

group members work together trying to reach the 

solution of the problem at hand
(12)

. Figure 2 shows how 

does PBL Work(13). 

 
Figure 2: How does Problem Based Learning (PBL) 

Work?(13) 

By ‘ongoing work’ on the problem, students 
within PBL group will(14): 

 Acquire critical thinking and analytical problem-

solving skills. 
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 Recognize what information they need to know to 

reach full understanding of the case scenario and 

prototyped one.  

 Independently search for the needed knowledge. 

 Apply the studied information to the given case. 

 Integrate the recently studied knowledge with the 

current understanding of related concerning 

concepts.  

Through PBL, the student used to learn in a way so 

much similar to real life experiences and gain problem 

solving skills which are relevant and necessary in the 

practical life
(14)

.  

At the University of Oklahoma Business School in the 

late 1970s, and by medical education jargon, Larry 

Michaelsen noticed that when his classes grown from 

40 to 120 students he can’t get the effective outcomes. 

He developed Team based learning (TBL) which met 

more than enough with his expectations
(15)

. Now, TBL 

is basically one of the unique new learning approaches 

for bigger classes up to 400 students even in the tiered 

class theatres by only one facilitator. Based on making 

the student worried about whatever you want him to 

compel and work on and he will forget the room 

restrictions
(16-17)

. 

TBL stresses on exchanging using the classroom time 

to present the learning concepts by the facilitator to 

effective use of that time in applying those concepts by 

the student groups. Independently, students can 

acquire the learning concepts through readiness 

assurance process (RAP). Then, they come prepared to 

the classroom where the time is used for application 

exercises in the form of real life scenarios. TBL 

process is suitable for many specialties and various 

types of classrooms
(18)

.  

TBL Planning rules(19) 

 Group in the TBL should be from 5 to 7 students 

with heterogeneous composition fixed 

throughout the year.   

 Responsibility of the student to do independent 

out-of-class study and participate in the success 

of the group.   

 Convention decisions are taken by the students 

and represented to all other TBL groups.  

 Repeated and on time feedback. 

In traditional lecture-based teaching, most of the 

classroom time passes in transmission the course 

concepts passively to the students, and if team work is 

required most of the students disgust and do it out of 

the class
(20)

.  

However, the process of readiness assurance in TBL 

allows the students to gain and understand the course 

concepts out of the class and spend the class time in 

practicing these gained concepts in problem solving. 

As the facilitator is a specialist in the course material, 

during TBL session, students can afford beneficially 

from him by a regular feedback. Immediate and 

regular feedback allows retention and retrieval 

learning and application of the course content and 

enhances the way of students’ thinking and decision 

abilities. In contrast to traditional lecture-based 

teaching, feedback; in the form of student marks; 

appears clearly in the summary course exams
(20)

.  

How does TBL work?  

After individual independent out of class study 

according to the references and educational resources 

assigned to the students, and at the start of TBL 

session, the readiness assurance process (RAP) comes 

out. The aim of the RAP is to be sure that student is 

doing his out-of-class reading and acquired the pre-

requisite information needed for ongoing in-class 

activities
(17)

. According to the key concepts and the 

acquired reading knowledge, individual readiness 

assurance test (iRAT) in the form of 10-20 multiple-

choice questions based on real life (authentic) case 

scenario is given. Then, group readiness assurance test 

(gRAT) which is the same iRAT questions is retaken 

immediately after iRAT and answered once more as a 

group using the scratching cards
(19)

.  

If there are any appeals from the groups regarding any 

of the incorrect answers, the instructor encourages the 

team to write them for credit. Appeals have a deep aim 

as they push the team to look for the correct answer 

and go back to the reading materials especially in the 

points which had challenged them and prepare a 

written form for the instructor revision. Following 

appeal time, a mini-lecture is presented by the 

instructor for more clarification according to the iRAT 

analysis
(19)

.  

After finishing RAP, an application exercise is 

delivered to all TBL groups for solving. Students 

should use the knowledge gained out-class study and 

during RAP clarification in order to reach the solution 

of the scenario based application exercise. Answering 

the application exercise questions simultaneously is a 

must. By this way, energetic interaction between TBL 

groups is encouraged and each group begins to 

rationalize its answer
(19)

.  The iRAT and gRAT tests 

are graded. However their percentage are not fixed in 

all medical schools, but still the cornerstone in TBL 

module is the application exercise which may be 

graded or not. A study was done to comment on 

medical student experiences in graded vs. ungraded 

application exercises where the majority of students 

polled prefer ungraded application exercises. As 
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ungraded application exercise reduce stress and 

enhance quality of team work without sacrificing 

quality of conceptual or professional development
(21)

. 

Figure 3 represents the model of TBL
(22)

. 

 
Figure 3: Team Based Learning (TBL) model(22). 

As the application exercise in TBL session is answered 

inside the classroom, a detailed and unique feedback 

from other TBL groups as well as from the facilitator 

is available. The same doesn’t occur in traditional 

lecture-based model as if an application assignment is 

completed by a student team, the final results only are 

seen by the teacher, therefore, a limited timely 

feedback is presented to the students during the 

progress of the application assignment
(23)

. 

In-Class Activities (4 S’s)(24) 

 Significant Problems: Teams work on a course-

relevant, significant problem. 

 Same Problem: Teams work on the same 

problem. 

 Specific Choice: Teams are required to make a 

specific choice. 

 Simultaneous Report: Teams report 

simultaneously. 

As mentioned before, most of the TBL classroom time 

is spent in discussion, analysis and problem solving.  

Applying the four S’s by the instructor will help him 

to organize the session with no problems like social 

idling as shown in other mini-group learning 

processes. TBL session, allows every student to have 

the opportunity to use the given feedback and to go 

through critical thinking until reaching the correct 

answer and think in the relevant problem solving 

situations
(25)

. Figure 4 shows the difference in 

classroom time spending in TBL vs. lecture-based 

learning
(19)

. Table 2 represents the differences between 

PBL and TBL(26). 

 
Figure 4: Difference in spending classroom time between 

TBL and lecture-based learning(19). 

Table 2: Differences between Problem Based Learning (PBL) and Team Based Learning (TBL)(26). 

Item PBL TBL 

Key points In a small group tutorial, a scenario is given to the 

students who begin solving it according to the directed 

learning. 

In the class room, an application exercise is applied 

to the students and directly related to the previously 

studied content. 

Teaching 

Methods 

In a small group tutorial, the instructor gives a 

scenario and students analyze systematically the given 

facts.  

Students come prepared from the pre-requisite 

references and use them in dealing with the 

problem in small groups. 

Outcomes Brain storming, generating hypothesis, testing 

hypothesis, critical thinking, and peer communication. 

Content understanding, team spirit, group 

interaction, and critical thinking.  

Instructor’s 

role 

Facilitates and guides the discussion - not share in it, 

and presents advice and guidance when required. 

Puts objectives, points to the references, designs the 

iRAT and gRAT, receives the student queries, and 

prepares the application exercise. 

Student’s 

role 

Chooses the learning resources, comes prepared to the 

classroom, shares in the group discussion and acts 

problem solving in the second (debriefing) session.  

Comes prepared to the classroom, shares in the 

group discussion and acts on problem solving. 

Kelly et al., 2005
(23)

 stated that in PBL and TBL, the 

amount of learner-to-learner engagement was similar 

and much greater than in lecture, where most 

engagement was of the learner-to-instructor and self-

engagement types. Also, learner-to-instructor 
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engagement appeared greater in team based learning 

than in PBL. Unlike PBL and traditional small group 

learning, TBL provides opportunities to hold each 

student accountable for their own performance and 

their individual contributions to the team
(27)

. In the 

study of Vasan et al., 2008
(28)

, anatomy lectures were 

replaced with TBL activities. The students performed 

better in all exams following the TBL approach 

compared to traditional lecture-based teaching. 

Students acknowledged that TBL encouraged them to 

study regularly, allowed them to actively teach and 

learn from peers, and this served to improve their own 

exam performances. Unlike with PBL, students in 

TBL receive frequent and often immediate feedback 

on whether or not they are acquiring the necessary 

knowledge on the topic and applying it well
(27)

.   

Andersen et al., 2011
(29)

 mentioned that the benefits of 

TBL for students included reduced attrition, reading 

workload, and enhanced preparedness for classes, 

which allowed for more time to be spent in class 

discussing complex realistic problems. The majority of 

students indicated that they liked and valued TBL. One 

of the important differences between TBL and PBL is 

that generating marks/grades for each student’s 

achievement is much easier and quite objective in 

TBL, i.e., the iRAT, gRAT, and Application Exercise 

can all generate marks. With PBL, thoughtful and 

accurate written and oral feedback to a student from 

the group facilitator is possible, but this requires a 

great deal of training and continuous monitoring of 

faculty behavior. In both strategies, peer evaluation 

can be used as part of a grading scheme; however, in 

TBL it is considered an essential feature to help 

prevent social loafing.  

Conclusion  

Most medical schools hope to become an “Innovative 

Competency Based Schools”. Moreover, they aspire to 

“graduate medical doctors at high level of accredited 

professional efficiencies through curricula enhancing 

scientific knowledge and skills needed to address 

medical and social responsibilities and quality, and 

supporting scientific medical research”. For that, they 

should depend on a key instructional strategy in the 

teaching curricula, as PBL or TBL, as it aligns well 

with what we want our graduates to be like - able to 

work collaboratively with others, diligent in 

preparation for their responsibilities, very 

knowledgeable of both facts and concepts. To 

accustom the medical graduates to clinical problems, 

fully aware of what they know and don’t know and the 

ability to ask critical questions for understanding and 

problem-solving, PBL or TBL as new educational 

strategies are recommended. 
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