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Transparency in the International Journal of Medical 
Students
Francisco J. Bonilla-Escobar,1 Aisha K. Gharaibeh,2 Stuart J. Mires,3 Hulegar A. Abhishek.4

"Science isn't about authority or white coats; it's about fo-
llowing a method. That method is built on core principles: 
precision and transparency; being clear about your methods; 
being honest about your results; and drawing a clear line be-
tween the results, on the one hand, and your judgment calls 
about how those results support a hypothesis."
           Ben Goldacre.

Noted emerging trends in the medical publication world, trans-
parency and best practice in scholarly publishing have recently 
gained special emphasis. Publication ethics has rapidly grown, 
especially in medicine, and the need for transparent reporting 
of research studies is being demanded. Through withholding 
negative results or falsifying data we endanger not only the 
reputation of a field, but the evidence base for life-changing 
decisions that will ultimately affect patients and the health of 
individuals and society.

Within the scientific community, research results – both nega-
tive and positive – will influence evidence for decision making. 
In Journals, a lack of legitimate internal editorial process and 
transparency can lead to publication bias. Systematic reviews 
on publication bias have clearly demonstrated that studies es-
timated to have publication bias had higher chance of accep-
tance and were published in higher impact journals.1

The International Journal of Medical Students (IJMS) essentially 
adheres to a transparent editorial process. For example, the 
guidelines for authors adopted by the IJMS were developed 
based on the recommendations and guidelines of well-known 
bodies for medical journal editors, such as the International 
Committee of Medical Journal Editors (ICMJE), the Committee 
on Publication Ethics (COPE) and Statements such as the STRO-
BE (STrengthening the Reporting of OBservational studies in 
Epidemiology) [http://www.strobe-statement.org], AGREE (The 
Appraisal of Guidelines for Research and Evaluation) [http://
www.agreetrust.org/resource-centre/practice-guidelines/], 
CONSORT (CONsolidated Standards of Reporting Trials) [http://
www.consort-statement.org/consort-statement/], PRISMA 
(Transparent Reporting of Systemic Reviews and Meta-Analy-
ses) [http://www.prisma-statement.org/] and STARD (STAndards 
for the Reporting of Diagnostic accuracy studies) [http://www.
stard-statement.org/]. 

Further, the IJMS has improved the submission system and cu-
rrently applied the Open Journal System (OJS) platform. The OJS 
is a validated and well-known platform for journal manage-
ment, submissions and editorial processing developed by the 
Public Knowledge Project (http://pkp.sfu.ca/ojs/ [Access: 01 29 
2014]). It promotes and improves open access research. With 

this system now in place, IJMS authors and readers will find 
an easy and step by step process to submit their manuscripts 
and will have an improved experience throughout the editorial 
process. Furthermore, as the OJS is a worldwide platform, au-
thors will gain experience in a submission process common in 
publishing and beneficial to their future careers.

The IJMS has recently required a transparency statement for 
its authors along with the other requirements. These require-
ments are: (1) a Cover letter: which should state mainly the 
novelty, interest and relevance of the work; (2) the Declaration 
of Conflict of Interest: which should report to the editors and 
readers any conflicts of interest related to the study; (3) The 
IJMS Author’s Signature Form: in which each author agrees on 
points required by the IJMS to ensure the integrity of the work 
produced and state the contributions of each author, provided 
with the signature and identification card for each author; (4) 
Template for manuscripts: which outlines the layout of each 
manuscript type; and (5) Informed consent form for case re-
ports: to avoid any ethical violation for the patient whose case 
was reported.

The transparency statement that is included for IJMS authors 
is the following:
The lead author  affirms that this manuscript is an honest, 
accurate, and transparent account of the study being reported; 
that no important aspects of the study have been omitted; 
and that any discrepancies from the study as planned (and, if 
relevant, registered) have been explained.2

The inclusion of a transparency statement to be signed or ac-
cepted by authors is considered an important recent trend for 
scientific journals. The COPE, the Directory of Open Access Jour-
nals (DOAJ), the Open Access Scholarly Publishers Association 
(OASPA), and the World Association of Medical Editors (WAME) 
have collaborated to develop the Principles of Transparency 
and Best Practice in Scholarly Publishing to differentiate non-le-
gitimate from legitimate publishers. The IJMS fully embraces 
these principles through the following:
1- Peer review process: for original articles, short communica-
tions, reviews and case reports article types; 2- Governing Body 
and, 3-Editorial team/contact information: the Editorial Board 
structure along with the ancillary jobs names with their contact 
information are clearly identified on the IJMS website; 4- Author 
fees: it is clearly stated that the IJMS does not request any 
kind of fees; 5- Copyright and licensing information are clearly 
described on the website; 6- Identification of and dealing with 
allegations of research misconduct: the IJMS guidelines for au-
thors draws attention to the avoidance of research misconduct, 
the editors and reviewers of IJMS are required to identify any 
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Francisco J. Bonilla-Escobar, MD, MSc(c)
Address: Cisalva Institute, University of Valle, Cali, Colombia. 
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plagiarism or fabrication in the IJMS Manuscript Evaluation and 
the Peer Reviews Evaluation Form, respectively. Those two in-
ternal evaluation forms were constructed by the IJMS Executive 
Committee in order for the manuscript editors and reviewers to 
check the value of submissions to scientific literature; 7- Ow-
nership and management: stated on the website; 8- Web site: 
www.ijms.info; 9- Name of Journal: the International Journal of 
Medical Students, a unique name and descriptive of the jour-
nal mission and vision; 10- Conflicts of interest: adopted from 
the ICMJE and clearly stated in the instructions for authors; 
11- Access: clearly defined as online and open to all readers wi-
thout subscription fees; 12- Revenue sources; 13- Advertising; 
14- Publishing schedule: as tri-annual; 15- Archiving; 16- Direct 
marketing. 

Additional details on each point can be accessed through the 
WAME website (Available from: http://www.wame.org/resour-
ces/principles-of-transparency-and-best-practice-in-scholar-
ly-publishing. Updated 2013 Dec 19, Cited 2014 Jan 31). All of 
the principles stated are clearly evident on the IJMS website.

Authors do not hold the sole responsibility for publications. 
Editorial teams and editors complement authors and must fo-
llow principles of transparency to guarantee best practice in 
editorial processing. Thus, the IJMS supports the principles 
promoted by the EQUATOR (Enhancing the QUAlity and Transpa-
rency Of health Research) Network (www.equator-network.org 
[Access: 01 29 2014]). 

During the editorial process of the IJMS, editors consult the 
EQUATOR reporting guidelines as part of evaluating the manus-
cript at hand and request authors adhere to them. Although 
editors often say that it is difficult to ensure compliance with 
these reporting guidelines; the IJMS is a unique journal aimed 
at medical students who should be a primary target for training 
in good research and publication practice. We hope to establish 
good habits as researchers and physicians at the beginning of 
their scientific journeys.

Please feel free to contact our Editorial Team with any ques-
tions or discussion related to this topic. Transparency is a cen-
tral goal for the IJMS, and is key in our continued drive for 
improvement. The IJMS was created by medical students for 
medical students and continues to grow to be the most im-
portant means of scientific publication for medical students 
around the world. Through implementing transparency princi-
ples we can educate and inspire a generation about the neces-
sity of these approaches to advance the scientific community.
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Should Research Thesis be a Prerequisite for Doctor 
of Medicine Degree? A Cross-sectional Study at Jordan 
University of Science and Technology
Aisha Gharaibeh,1 Yazan S. Mousa.1

Abstract
Background: University based research is an integral part of many prestigious medical schools worldwide. The benefits of student-con-

ducted research have long been highlighted in the literature. This article aims to identify the insights of medical students concerning 

research training, including perceived hurdles in the way of conducting research, and the utility of a research thesis in acquiring a Doctor 

of Medicine degree. Methods: A total of 808 medical students at Jordan University of Science and Technology were selected by random 

sampling with a confidence level of 95%. A survey was constructed by a group of students through literature review and group discussions. 

The survey utilized polar and Likert scale questions to collect data from the students. Statistical inferences were then obtained through 

analysis of means and one sample t-test of the hypothesis. Results: A total of 687 students filled out the survey (85%). Analysis shows 

that respondents have a strong and positive attitude towards research. The respondents with past research experience constituted 14.3% 

of those surveyed. Those respondents identified the barriers faced by them during their experience. The students showed high degree 

of agreement that a research thesis should be a prerequisite for graduation with statistical significance of p-value ≤0.05. Conclusion: Mo-

difying the curriculum to include research methodology is recommended, and developing it to incorporate a thesis as a requirement for 

graduation may be advised upon further review.

Keywords: Medical Students, Jordan, Biomedical Research, Educational Needs Assessment (Source: MeSH-NLM).

Introduction
It is now well-established that research is a corner stone of 
medical education; it has always been the platform upon which 
a well oriented physician stood to be an integral part of acade-
mic and applied medicine.1 

Previous literature has proposed that involving medical stu-
dents in research early in their careers is a long-term strategy 
for promoting health research.2,3 In Germany, for example, me-
dical students contributed to 28% of the publications in one 
institution, including first authorship in 7.8% of papers.4 In 
Croatia, 23% of undergraduate students have been involved in 
scientific research, with 38% publishing their results.5 

Furthermore, if the experience of doing research as a stu-
dent does not lead to a later career in academic medicine, 
a research experience can help in improving students' skills 
in searching and critically appraising the published medical 
literature, as well as obtaining skills to pursue independent 
research and publication.6,7

In Jordan however, the percentage of undergraduate research 
and medical student’s perception of it remain unclear. Another 
issue that is debated in the field of medical education is the 

integration of research as part of medical school’s curriculum 
or as a mandatory requirement for graduation from medical 
school.8

Jordan has been ranked as the country with the highest number 
of researchers per million people out of the 57 members of the 
Organization of Islamic Countries (OIC), with 1,927 researchers 
per million people in Jordan as opposed to an average of 500 
for the OIC.9 This number puts Jordan ahead of countries like 
Greece, Israel and Italy, and close to that of the United King-
dom and Ireland. That being said, Jordanian medical schools 
are lacking in terms of postgraduate research programs, such 
as a Master’s or PhD degree, translating to weak medical re-
search in the educational infrastructure. Furthermore, a public 
study showed a high tendency toward investing in research as 
a country,10 making biomedical research in Jordan not only an 
educational need, but a national issue as well.

The aim of this study is to assess the opinion of medical stu-
dents at Jordan University of Science and Technology as to 
whether a research thesis should be a prerequisite for Medical 
Doctorate degree, and identify the barriers students face when 
conducting research. The conclusions of this study are expec-
ted to aid decision makers in medical education to make an 
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evidence-based decision in improving the curriculum, suppor-
ting the already established literature on the significance of 
involving medical students in research activities.

Methods
This cross-sectional study utilized a structured, self-adminis-
tered questionnaire, constructed using Google forms. It is best 
described as a cross-sectional observational study design in 
that it was used to collect data from medical students at a 
specific point in time. The rationale for using a questionnaire 
to collect data was that it was the most efficient way to gather 
the data directly from students. The variables tested were in-
dependent, categorical variables, some of them were nominal, 
others were dichotomous, or ordinal, depending on the nature 
of the question. 

The authors followed the recommendations of the Strengthe-
ning the Reporting of Observational Studies in Epidemiology 
(STROBE) Statement in writing this article.11 The STROBE State-
ment checklist of items that should be included in reports of 
cross-sectional studies was adhered to as a guideline.

Participants were chosen by simple random sampling. The 
sampling frame were the registration lists, which include all 
student demographic data and contact information. The ques-
tionnaire was distributed in electronic format via e-mail to 808 
medical students at Jordan University of Science and Techno-
logy (JUST), first- through sixth-year, confidence level 95% with 
confidence interval of 3. The total target population count was 
3329 students; the number of students enrolled in the JUST 
Faculty of Medicine, from first- through sixth-year, in the acade-
mic year 2012/2013. It was distributed between April 15th - 30th, 

2013. Questionnaires were filled out by 687 students (85.0%).

The questionnaire used in this study was designed by a group 
of students using thorough literature review and through group 
discussion, under the guidance of the authors and a professor 
in medical education. It was validated by experts in biostatics 
and questionnaire construction. The survey was pilot-tested 
by 25 students for face-validity and comprehensibility before 
study commencement.12,13 Those 25 students were randomly 
selected to answer the questionnaire draft on paper. The idea 
of the study was explained to those students, and feedback 
was collected for format, clarity and filling time.

The questionnaire intended to poll the opinion of medical 
students at JUST about research as a prerequisite for gradua-
tion from medical school. It consisted of three pages with 20 
questions, English language was used considering that it is 
the medium of instruction at the faculty. Eight questions as-
sessed the demographic aspects of the participants. Six ques-
tions assessed the students' attitudes towards research. Six 
questions assessed the perception of barriers for conduction 
of research and whether it should be a prerequisite for gra-
duation. These last six questions were only for those who had 
previous experience in research (a question asked before this 
part). Those 5 questions utilized the 5-point Likert Scale,14 and 
were close-ended with possible responses including: strongly 
agree, agree, neutral, disagree, and strongly disagree; with 5 
as strongly agree and 1 as strongly disagree. The same applied 
to questions on their perception about research. According to 
our pilot study, the students needed an average of 5 minutes 
to complete the questionnaire.

Variable Frequency (total 687) Percent (%)

Mean age (years) 21.12 -

Male gender 380 55.31

Level of study (year)
   1st 

   2nd

   3rd

   4th

   5th

   6th

92 
155
160 
157
80 
43 

13.39
22.56
23.29
22.85
11.64
6.26

Jordan as country of origin 369 53.71

Public  secondary school 413 60.1

University grade point average
   Pass (less than 70)
   Good or very good (70 – lower than 80)
   Excellent or distinguished (higher  than 80)

80 
223 
384

11.64
32.46
55.90

Father’s educational level
   Master/PhD
   Diploma/Bachelor
   Primary or secondary school

267
316
104 

38.86
46.00
15.14

Mother's educational level 
   Master/PhD
   Diploma/Bachelor
   Primary or secondary school

97
438 
152 

14.12
63.76
22.12

Involved in extra-curricular activities 304 44.25

Table 1. Characteristics of Students who responded to the Electronic Questionnaire at Jordan University of Science and Technology
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The Statistical Package for Social Sciences (SPSS) version 20.0 
was used for all data entry and analyses.15 All descriptive statis-
tics were presented as proportions. Statistical inferences were 
obtained through analysis of means and one sample t-test to 
test the hypothesis. P-values ≤0.05 were regarded as statisti-
cally significant.

Results
Six-hundred-eighty-seven (687) students responded to the 
questionnaire out of a total of 808 students received it. The 
mean age of respondents was 21.1 (SD 1.88). Males constituted 
55.31% while females only 44.69% of respondents, in contrast 
to the actual percentage of males at the JUST Faculty of Medi-
cine (48%), rendering males overrepresented in the study. The 
proportions of respondents from second, third and fifth-year 
levels of study were similar to their corresponding proportions 
at JUST, while first and sixth year students were underrepresen-
ted (13.38 and 6.26% compared to an actual 18.49 and 9.01%, 
respectively), and fourth year students were overrepresented 
(22.85% compared to an actual 15.0%).

Non-Jordanians constituted 44.69% of respondents from at least 
twenty different countries. Slightly less than two-thirds repor-
ted graduating from a public secondary school. More than half 
of respondents have a Grade Point Average (GPA) higher than 
80%. The highest proportion of medical students described 
their parents’ educational level as completion of a diploma or 
bachelor’s degree. Nearly 44% of respondents were involved in 
extra-curricular activities. These characteristics are summarized 
in Table 1. All the questions were accounted for and there was 
no missing data. The Google forms’ “make this item required” 
option was utilized in the majority of questionnaire items, but 
even questions that weren’t set as mandatory were completed 
fully by respondents. 

Analyses show that respondents have a strong and positive at-
titude towards research, as assessed using a 5-point Likert sca-
le. The mean indicated high agreement degree (around 4.5) for 
biomedical research as an opportunity to improve one’s scien-
tific knowledge and to develop critical and analytical thinking. 
With a slightly less degree, students highly agreed to associate 
physician success with respective research experience. With a 
mean of 3.4, students were in less agreement that research 
is time consuming on the expense of curricular studying. See 
Table 2.

The number of respondents with past research experience 
was 98 students (14.3%). These students were asked further 
questions to identify barriers they faced when conducting re-
search. There was a high degree of agreement with the barriers 
pre-specified by the questionnaire constructors with a mean of 
3.95. These barriers are summarized in Table 3.

The hypothesis tested was whether there is a statistically signi-
ficant effect of medical students’ opinion that a research thesis 
should be a prerequisite for graduation from medical school, 
at a significance level of alpha ≤0.05. To test this hypothesis, 
one sample t-test was applied to explore effect for the medical 
students’ attitudes toward research and whether it should be 
a prerequisite for graduation (test value 3 for five Likert scale). 
The mean was 3.89 with standard deviation of 0.75 and degree 
of freedom of 686. The one sample t-test statistic was 31.230 
(p=0.00) indicating that the mean of 3.89 is statistically signifi-
cant and we can accept the hypothesis.

Discussion
The results of this study confirm that, at the time of adminis-
tration of the questionnaire, medical students at JUST had a 
positive attitude about joining research activities to increase 
their scientific knowledge, as well as enhancing their skills of 
critical and analytical thinking. Students also expressed positi-
ve perceptions for development of a curriculum that includes a 
research thesis as a prerequisite for graduation. This indicates 
that students at the Faculty of Medicine at JUST are interes-
ted in research from a theoretical point of view, and comes 
in direct correlation with the institutional ranking as the top 
research university in the country. 16

On the other hand, results clearly show that the number of 
research participants does not meet the aspirations of the 
students, or the vision of the university at large to become 
a regional pioneer in research through promotion of research 
among its students. Taken together, respondents are positive 
about joining research activities, and it is the responsibility of 
decision making personnel at the faculty to take proper me-
asures in integrating research and possibly a thesis into the 
medical curriculum. The prospect of establishing a medical PhD 
program may also be worth consideration.

Limitations of our study include the notion that perhaps only 
students interested in research to begin with took part in the 
study, which may explain the 15% who chose not to respond as 

No. Items Mean Standard Deviation Rank Agreement Degree

  1
Biomedical research gives the medical student an opportunity to 
improve his/her scientific knowledge

4.53 0.65 1 High

  2
Biomedical research helps in development of critical and analyti-
cal thinking

4.53 0.63 1 High

  3
Involvement in biomedical research as a student consumes time 
at the expense of curricular studying.

3.41 0.92 5 Medium

  4 A successful physician is an experienced researcher 3.98 0.90 3 High

  5
Research should be set in medical school curriculum as a requi-
site for graduation.

3.81 1.00 4 High

Total Means 4.05 0.83 - High

Table 2. Responding Student Perceptions of Research at JUST
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No. Items Mean Standard Deviation Rank Agreement Degree

  1 Access to facilities such as laboratories and samples. 3.87 0.88 4 High

  2 Funding (finding financial support). 3.91 0.95 3 High

  3 Lack of research supervision and guidance. 4.01 0.94 1 High

  4 Lack of good support from the laboratory staff. 4.00 0.93 2 High

Total Means 3.95 0.64 - High

Table 3. Perceived Barriers by Medical Students to Conduct Research

being uninterested, and might lead us to interpret the results 
obtained as being an overrepresentation of the actual number 
of students who deemed research a topic of interest. 

In addition to results obtained about perceived barriers to 
conduct research by medical students, who strongly identi-
fied with the constraints set forth in the questionnaire, fur-
ther investigation may be necessary to highlight barriers as 
perceived by faculty and staff members themselves. Another 
issue that should be emphasized is a large student-teacher 
ratio which may render research activities impractical. Faculty 
may be unwilling to include students in research that may 
impede career prospects, or consume time at the expense of 
clinic hours.17

The present study was conducted in light of many purposes, 
among which is the increasing awareness of engagement of 
medical students in research projects to improve their acade-
mic and clinical reasoning It has been highlighted in previous 
literature that in many developing countries including Jordan, 
research is not a mandatory component of medical education,18 
and is largely under-represented even though such experien-
ces can have a positive impact on the quality of medical edu-
cation.2,3,19

Medical students in Germany, for instance, are obliged to write 
a research thesis to acquire the title of medical doctor.4 In a 
study by Ogunyemi D et al. in California, students were able to 
conduct and present a primary care research project as a requi-
rement of their medical training, and most students found the 
experience to be beneficial and positive.20 However, a study by 
Frishman WH. in New York found that although 97% of students 
felt that the research experience was a useful replacement for 
fourth-year electives, only 18% responded that it should be a 
requirement for graduation.13

This study has brought us to conclude that research initiatives 
by medical students at JUST may be insufficient, and that this 
likely negatively affects the quality of education at the faculty, 
as well as the overall scientific output from this institute of 
higher learning. Modifying the curriculum to include research 
methodology as a first phase is recommended, and developing 
it to incorporate a thesis as a requirement for graduation may 
be advised upon further review. The ten suggestions in Bo-
yor’s report for improving undergraduate education to make 
research-based learning the standard may serve as guidelines 
for future improvement in the university’s curriculums.21
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Gender Differences in Response to Experimental Pain 
among Medical Students from a Western State of India
Pratik Akhani,1 Samir Mendpara,2 Bhupendra Palan,1 Jaman Harsoda.1

Abstract
Background: Pain is one of the most common reasons for patients to seek medical attention and it causes considerable human suffering. 

Pain is a complex perception that differs enormously among individual patients. Gender plays an important role in how pain is experien-

ced, coped with and treated. Even young healthy individuals often differ in how they perceive and cope with pain. This study was done 

to investigate gender differences in response to experimental pain among medical students from a western state in India. Methods: A 

total of 150 medical students (86 males and 64 females) participated in this interventional study. The Cold Pressor Test was used to exert 

experimental pain. To study the response, cardiovascular measures (radial pulse, systolic blood pressure and diastolic blood pressure) 

and pain sensitivity parameters (pain threshold, pain tolerance and pain rating) were assessed. Results: No significant difference was 

found in cardiovascular response to experimental pain between both the genders (p>0.05). Pain threshold and pain tolerance were found 

to be significantly higher in males whereas pain rating was found to be significantly higher in females (p<0.01). Pulse reactivity showed 

a negative relationship with pain threshold and pain tolerance whereas a positive relationship with pain rating, however no statistically 

significant relation was found between these measures. Conclusion: Females display greater pain sensitivity than males. Different pain 

perception might account for gender difference in pulse reactivity.

Keywords: Sex, Pain, Pain threshold, Pulse, Blood pressure (Source: MeSH-NLM).

Introduction
Pain is the most common complaint that significantly contribu-
tes to patient suffering. Pain is an unpleasant feeling often cau-
sed by an intense or damaging stimuli, such as stubbing a toe, 
burning a finger, or putting alcohol on a cut. The International 
Association for the Study of Pain's widely used definition sta-
tes: "Pain is an unpleasant sensory and emotional experience 
associated with actual or potential tissue damage, or described 
in terms of such damage". Pain is a complex neuro-physiologi-
cal and psychological process that differs enormously among 
individual patients, even those who have similar injuries or 
illnesses.1

Gender plays an important role in how pain is experienced, 
coped with and treated.2 Even young males and females often 
differ in how they perceive and cope with pain.3 In recent years 
gender differences in response to pain have received increased 
attention and multiple studies have investigated these diffe-
rences using a wide variety of noxious stimuli.4 A number of 
studies have demonstrated a higher prevalence of chronic pain 
states and greater pain sensitivity among females compared 
with males.5 The expansive body of literature in this area su-
ggests that females have lower pain thresholds and tolerance 
to a range of pain stimuli when compared to males. Additiona-

lly, females generally report experiencing more recurrent pain, 
more severe pain and longer lasting pain than males.6 Many of 
the observed gender differences in pain prevalence (i.e., hea-
dache, abdominal and visceral pain) appear to reduce beyond 
the reproductive years.6 Males and females respond differently 
to various classes of pain medications, suggesting that physical 
pain relieving systems may differ in the two genders.7 There is 
a growing body of literature that indicates females are more 
likely than males to be undertreated for their pain. It appears 
that gender affects not only pain perception, pain coping, and 
pain reporting, but also pain-related behaviors, including use 
of healthcare and the social welfare system.8

Gender differences in pain perception can vary across different 
cultures.6 There are not many studies regarding gender diffe-
rences in pain perception from healthy individuals in India. 
We sought to illuminate whether gender differences exist in 
response to experimental noxious stimulus in young healthy 
medical students from a western state of India.

Methods
Prior approval for this study was obtained from Sumandeep 
Vidyapeeth Institutional Ethics Committee (SVIEC). It was an 
interventional study design with the cold pressor test being 
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the intervention. Data collection occurred before and after the 
cold pressor test. The study was conducted in the clinical labo-
ratory, department of Physiology, S.B.K.S. medical institute and 
research centre. A total of 150 medical students (86 males and 
64 females) from the S.B.K.S. medical institute and research 
centre participated as subjects. Written informed consent was 
obtained according to the ethical committee policy. Before tes-
ting, a detailed history was taken, followed by a general and 
systemic examination of subjects. 

Young healthy students between 17-20 years of age, who were 
willing to give informed consent for participation, right handed 
(for selection of uniform study population, as handedness may 
affect sensitivity to pain.9), and females who were in pre-ovu-
latory phase of menstrual cycle (for selection of uniform study 
population, as pain perception may vary during different pha-
ses of menstrual cycle.10) were included in the study.

Students with a history of local/bone injury in the right hand 
(as this hand will be immersed in cold water), who were on 
any form of diet or exercise regime for weight loss or gain, who 
were taking any analgesics (as analgesics will reduce pain per-
ception), and who were taking medications which may affect 
the Autonomic Nervous System were excluded. Students suffe-
ring from any known illness affecting or involving the Autono-
mic Nervous System e.g. Diabetes Mellitus, Thyroid disorder, 
any cardiovascular or neuropsychiatric disorder, any menstrual 
irregularities or disorders were also excluded from the study.

As showed in the CONSORT (Consolidated Standards of Repor-
ting Trials) diagram,11 out of a total of 186 students who were 
approached for study, 150 were selected for study according to 
the inclusion and exclusion criteria (Figure 1).

The height was recorded during inspiration using a stadiome-
ter. The subject was asked to stand erect on the stadiometer 
bare foot. The horizontal bar of the stadiometer was placed on 
the vertex of the subject and the readings were recorded. 

Body mass was measured by a digital standing scale. The sub-
ject was asked to stand erect on the digital weighing machine 
bare foot and wearing light clothes. The readings were recorded 
from the digital scale of the weighing machine.

Body Mass Index measurement: The Body Mass Index (BMI) 
was calculated using the following formula:
     Body mass index (BMI) =   Weight (in kg)/Height2 (in m2).12

For the Cold Pressor Test (experimental noxious thermal sti-
mulus) subjects were asked to sit comfortably in a chair. After 
10 minutes rest, the radial pulse, systolic blood pressure and 
diastolic blood pressure were recorded. A Laboratory water 
bath was filled with ice cold water, the temperature of which 
was maintained between 4˚ C and 8˚ C thorough the test using 
a laboratory thermometer.13 After that, the subject was asked 
to immerse his or her right hand into the laboratory water bath 
(palm down, water up to 5 cm above wrist level). Immediately, 
two stop watches were started. Subject was asked to determi-
ne intensity of pain during test and rate it on a scale of 0 to 10, 
Zero being no pain at all while 10 being the worst imaginable 
pain.14 When the subject felt pain for the first time, one stop 
watch was stopped. This time was taken as pain threshold 
(first feeling of pain). Once the pain was unbearable, the parti-
cipant removed his or her hand and the second stop watch was 
stopped. This time was taken as pain tolerance. Immediately 
after the test, the radial pulse, systolic blood pressure and 
diastolic blood pressure were recorded. Blood pressures were 
recorded using a standardized mercury sphygmomanometer. 
All the measurements were done by a trained laboratory te-
chnician. 

All the instruments were calibrated regularly using standard 
procedure as indicated.

Statistical analysis was done using SPSS version 17®. Unpaired 
students t-test and Pearson’s correlation were applied, p-va-
lues < 0.05 were considered significant.

Approached for participation (n=186)

Excluded (n=36)
•   Declined to participate (n=17 )
•   Not meeting inclusion criteria (n= 19)
 Left handed (n= 6)
 Not in pre-ovulatory phase (n= 13)

Allocated to intervention (n=150)

Figure 1. CONSORT diagram showing selection of participants for study.
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Results
The study population included 86 male students and 64 female 
students (Table 1). The mean age of male students was 18.57 
years and of female students was 18.37 years (p=0.33). The 
mean height of male students was 1.57 meters and of female 
students was 1.58 meters (p=0.43). The mean body mass of 
male students was 53.42 Kg and of female students was 52.65 
Kg (p=0.50). The mean Body Mass Index of male students was 
21.79 Kg/m2 and of female students was 21.14 Kg/m2 (p=0.11). 
Thus, the anthropometric parameters of both the study groups 
were fairly uniform with p>0.05 for all the parameters.

Table 2 shows gender differences in cardiovascular parameters 
in response to experimental pain. Mean pulse reactivity was 
higher in females (15.04 beats/minute) as compared to males 
(12.91 beats/minute), but this difference was not significant 
(p=0.054). Mean systolic blood pressure reactivity was found to 
be higher in females (9.26 mmHg) as compared to males (8.9 
mmHg), but this difference was not significant (p=0.7). Also, 
mean diastolic blood pressure reactivity was found to be higher 
in females (6.3 mmHg) as compared to males (5.33 mmHg), but 
this difference was not significant (p=0.26). Thus, there was no 
difference in cardiovascular response to experimental pain in 
both the genders with p>0.05 for all the parameters.

Table 3 shows gender differences in pain sensitivity parameters 
in response to experimental pain. Males showed higher pain 
threshold (mean 22.57 seconds) as compared to females (mean 
19.21 seconds) with p<0.05. Males showed higher pain toleren-
ce (mean 77.68 seconds) as compared to females (mean 57.92 
seconds) with p<0.05. Pain rating during experimental pain was 
found to be higher in females (mean 6.34) as compared to 
males (mean 5.45) with p<0.05. Thus, females were found to be 
more sensitive to pain than males.

Pulse reactivity showed a negative relationship with pain thres-
hold and pain tolerance while a positive relationship with pain 
rating (Table 4), however no statistically significant relation was 
found between these measures (p>0.05 for all correlations).

Discussion
Pain threshold and pain tolerance during experimental pain 

were found to be significantly higher in males, whereas pain 
rating was found to be significantly higher in females. Thus 
females displayed greater pain sensitivity than males, a fin-
ding similar to Fillingim et al,15 and Riley et al.16 However Nie 
H et al,17 found that females showed lower pain thresholds 
than males, but this difference was not significant and was 
likely due to small sample size (12 males, 12 females). The 
mechanisms underlying these differences remain unclear. One 
possible explanation suggests that males are more motivated 
to tolerate and suppress expressions of pain because of the 
masculine gender role, whereas the feminine gender role en-

courages pain expression and produces lower motivation to 
tolerate pain among females.18 Other mechanisms have been 
proposed to explain the differing response to experimental 
pain between the genders, including hormonal factors, diffe-
rences in pain modulatory systems, and genetic factors. From 
a more psychosocial perspective, another potential explana-
tion for the gender difference in pain responses involves social 
role expectancies. Different pain perception might account for 
gender difference in pulse reactivity. Hormonal influences may 
play a minor role.19

Sex hormones have effects throughout the nervous system 
and their plasma concentrations change on a regular basis 

among both females and males. Also, hormone levels change 
throughout the menstrual cycle, during pregnancy, and after 
menopause in females. These differences may have major 
consequences for the pain perception.20 For example, a corre-
lation between elevated estrogen levels and perception of ex-
perimental heat pain has been shown in some studies where 
elevated estrogen levels were associated with a lower heat 
tolerance threshold and heat pain.21 In females, the pain mo-
dulatory system shows menstrual variation with more effect in 
the ovulatory phase of cycle compared to the menstrual and 
luteal phase.22,23 Whereas males, in spite of a significant de-
crease in their testosterone levels with advancing age, appear 
to be less vulnerable to changes in sex hormone levels during 
their entire lifespan.20

In this study, we found an inverse trend between pulse reac-
tivity and pain sensitivity as indicated by pain threshold and 

Parameter Male (n=86) [Mean ± SD] Female (n=64) [Mean ± SD] p value

Age (in years) 18.57 ± 0.77 18.37 ± 0.81 0.33

Height (in meters) 1.57 ± 0.05 1.58 ± 0.06 0.43

Weight (in Kg) 53.42 ± 3.79 52.65 ± 4.80 0.50

Body Mass Index (Kg/m2) 21.79 ± 1.61 21.14 ± 1.49 0.11

*p<0.05-statistically significant.

Table 1. Age and anthropometric data of the study population (Unpaired student’s t-test).

Parameter (Post test value minus Pre test value) Male (n=86) [Mean ± SD] Female (n=64) [Mean ± SD] p value

Pulse reactivity (beats/minute) 12.91 ± 8.69 15.04 ± 6.76 0.054

Systolic blood pressure reactivity (mmHg) 8.9 ± 7.1 9.26 ± 6.28 0.70

Diastolic blood pressure reactivity (mmHg) 5.33 ± 5.81 6.3 ± 6.26 0.26

Table 2. Gender differences in cardiovascular parameters in response to experimental pain (Unpaired student’s t-test).

p<0.05-statistically significant.
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pain tolerance. This relation was also found by Myers et al.,24 

and Otto and Dougher in their studies.25

No difference was found in cardiovascular response to expe-
rimental pain between both the genders, a finding similar to 
Myers et al.24 There is no consensus regarding the reactivi-
ty-pain relationship, some studies found a direct relationship 
between systolic blood pressure reactivity and pain,26–29 and 
others found an inverse relationship.30,31 One possible explana-
tion may be our measure of reactivity as several participants 
withdrew their hand from the cold water in very short time.  An 
interplay of blood pressure levels, sympathetic nervous sys-
tem and baroreceptor activity could explain the relationship 
between blood pressure and response to experimental pain. 

Pain causes sympathetic stimulation and elevates blood pres-
sure levels which stimulates baroreceptors. These activated 
baroreceptors, in turn, initiate a signaling cascade that causes 
modulation of descending pain pathways to inhibit pain. The 
theory of hypertensive hypoalgesia suggests that elevated res-
ting blood pressure levels will allow for a quicker stimulation 
of this baroreceptor mediated pain inhibitory activity with pain 
induced sympathetic arousal causing decreased pain percep-
tion in hypertensive individuals.32,33

Pain is a complex and subjective experience. There may be 
gender differences in the neural mechanisms that mediate pain 
perception. Size as well as morphology of various brain struc-
tures such as the corpus callosum, planum temporal, preoptic 
hypothalamic area, and percentage of grey matter show gen-
der differences.34-37 Resting regional cerebral blood flow rate 
and the cerebral metabolic rate of glucose utilization may also 
differ in both gender.38-39 The human forebrain structures show 
gender related variation in their activation patterns in response 
to experimental noxious thermal stimulus e.g. females show 
significantly greater activation of the contralateral prefrontal 
cortex, contralateral insula and thalamus when compared to 
the males by positron emission tomography (PET) with intra-
venous injection of H

2
O.16,40 N-methyl-D-aspartate (NMDA) re-

ceptor function in the dorsal horn of spinal cord also differs in 
males and females.20 Sustained activation of NMDA receptors 
on the second order neurons by glutamate, released from to-
nically active afferent nerve endings, increases the excitabili-
ty of these neurons causing increased nociceptive responses. 
Stimulation of NMDA receptors by the application of agonists 

(NMDA and glycine) and estradiol produces significantly larger 
currents in females than males.41 The female central nervous 
system appears to be more sensitized to pain, as compared to 
male central nervous system, due to this estrogenic increase in 
excitability of spinal NMDA receptors.20

Many other factors that may be held responsible for gender 
differences in pain perception include race and ethnicity of 
person, endogenous and exogenous pain modulation, gonadal 
hormones, cognitive or affective parameters such as coping 
processes, and catastrophizing, the RIII reflex, pain related be-
haviors, social role expectancies, past painful experiences and 
genetic factors.20

Regarding the study limitations, more accurate and serial data 
could have been obtained if automated pulse and blood pres-
sure (BP) recording had been done. Perceptions and reactivity 
to pain might be different in a real life situation compared to 
the laboratory set up. Moreover, we did not compared pain 
response between patients in a pathological state compared to 
those in a non-pathological state. Finally, we did not look into 
the hormonal and psycho-social aspects of the participants 
that could have been affected the pain response.

In conclusion our study suggests that gender of the subject 
plays a significant role in response to experimental pain with 
females being more sensitive to pain than males. There is a 
need for further research to investigate physiological, psycho-
logical, and socio-cultural influences on response to experi-
mental pain.

Parameter 
(Post test value minus Pre test value)

Male (n=86)
(Mean ± SD)

Female (n=64)
(Mean ± SD)

p value

Pain threshold (seconds) 22.57 ± 6.81 19.21 ± 6.95 <0.01**

Pain tolerance (seconds) 77.68 ± 18.62 57.92 ± 14.47 <0.01**

Pain rating (0 to 10) 5.45 ± 1.18 6.34 ± 1.16 <0.01**

Table 3. Gender differences in Pain sensitivity parameters in response to experimental pain.

*p<0.05-statistically significant, **p<0.01-highly significant.

Characteristic Pain Threshold Pain tolerance Pain rating

  Male Pulse reactivity r = - 0.045, p = 0.7539 r = - 0.044, p = 0.7594 r = 0.23, p = 0.11

  Female Pulse reactivity r = -0.144, p = 0.3173 r = -0.0086, p = 0.9522 r = 0.12, p = 0.42

Table 4. Correlation of Pulse reactivity with Pain Threshold, Pain tolerance and Pain rating (Pearson’s correlation).

*p<0.05-statistically significant.
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Tobacco Usage among Males in Rural Tamil Nadu, India: 
A Cross-sectional Study
Kalaivani Annadurai,1 Geetha Mani,1 Raja Dhanasekaran.1

Abstract
Background: Knowing the prevalence of tobacco use and the socio-demographic profile of users might prove useful in further strengthe-

ning the information, education, communication and regulatory activities, thereby decreasing tobacco use. The objective was to study the 

prevalence and pattern of tobacco use among men aged 18 years and above in rural area of Tamil Nadu. Methods: A cross sectional study 

was performed among 714 males aged 18 years and above in Vadagarai village of Tamil Nadu during 2010 and interviewed with a pretested 

questionnaire. Systematic random sampling was used to select the participants. Results: Prevalence of smoking was found to be 36.7%. 

Cigarette smoking was more common than beedi and smokeless tobacco. Conclusion: Strict enforcement of anti-tobacco legislation and 

awareness measures targeting ill-effects of tobacco can be intensified to reduce tobacco related morbidity and mortality.

Keywords: Tobacco, Prevalence, Smoking (Source: MeSH-NLM).

Introduction
Tobacco is the most important preventable cause of death and 
disease among adults. According to World Health Organization 
(WHO), globally about six million people die prematurely every 
year due to tobacco use, mostly cigarette smoking. More im-
portant is the fact that this epidemic of disease and death 
caused by tobacco is increasing very rapidly. By 2030 it is ex-
pected to kill more than eight million people per year, if there 
is no proper action (WHO. Tobacco-facts sheet. Available from: 
http://www.who.int/mediacentre/factsheets/fs339/en/, updated 2013 Jul, 
cited 2014 Jan 28).

The tobacco epidemic is affecting mainly developing coun-
tries since 84% of world’s smokers live in these countries. In 
low-income countries, nearly half of all men smoke daily and 
this trend seem to be increasing (World Bank. Economics of 
tobacco control. Available from: http://www.worldbank.org/tobacco/, 
updated 2013 Dec 18, cited 2013 Dec 20). Research has proved 
that secondhand smoke produces the same effect as first hand 
smoke including cardiovascular disease, lung cancer, and lung 
ailments such bronchitis and asthma attacks.1 Smoking related 
mortality and morbidity can be prevented by reducing smoking 
prevalence.

In India, Tobacco consumption continues to grow at 2-3% per 
annum.2 People in India consume smoking and smokeless to-
bacco in the form of cigarettes, non-cigarette items such as 
hand-rolled beedis, chewing paan etc.3 The prevalence of to-
bacco use among males has been high in all parts of India. 
The tobacco consumption is more in rural than in urban areas. 
In 2003, The Central Government passed ‘The Cigarettes and 

Other Tobacco Products Act’ (COTPA) applicable to all tobacco 
products.4 But still, the prevalence of tobacco is a huge public 
health problem.

Methods
A cross-sectional study was performed among adult males 
aged 18 years and above in Vadagarai village in Thiruvallur 
district of Tamil Nadu.

The sample size was calculated on the basis of 35% prevalence 
rate of smoking in rural area according to NFHS-3 survey with 
an allowable error of 10%, the sample size came to 714.5 Va-
dagarai health sub center was chosen randomly from Narava-
rikuppam Block Primary Health Centre. In order to get 714 men 
aged 18 years and above, it was decided to survey 445 house-
holds in Vadagarai sub-center, with a total of 1581 households 
with population of 2539 men above 18 years. The households 
were sampled by systematic random sampling.

Respondents were interviewed using semi-structured question-
naire. The questionnaire for this study was developed   based 
on Global Adult Tobacco Survey (Global Adult Tobacco Survey 
(GATS), Core Questionnaire with Optional Questions. Availa-
ble from: http://www.who.int/tobacco/surveillance/guide/en/, updated 
2013, cited 2013 Dec 13). It was translated into local language, 
pretested and standardized. It consisted of two parts of which 
Part I consists of questions related to socio-demographic profile 
and part II consist of questions regarding usage of smoking as 
well as smokeless tobacco.

Data entry was made in MS Office Excel software in codes and 
analysis was done by SPSS software®. Descriptive statistical 
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analysis, which included frequency, mean and percentages, 
was used to characterize the data. 95% Confidence Intervals 
(95% CI) were calculated. Association with the factors was tes-
ted for significance using chi-square test and p <0.05 was con-
sidered statistically significant.

Results
The mean age of the sample population was 35.34 years ± 13.98 
with range of 18 – 85 years. Half of them were between 18-30 
years.  Most of them were Hindus (82.5%).  Literacy rate of 
the sample population seems to be high (88.09%). 49.01% of 
the participants were from upper-middle class socio-economic 
group and 76.05% were unskilled, semi-skilled and skilled la-
borers. (Table 1)

Smoking status was found to be statistically significant with 
age, marital status, education and occupation. But it was not 
found to be significantly associated with socio-economic status 
(Table 1).

Table 2 depicts the prevalence of smoking in men in the study 
population (95% CI = 33.2 to 40.4), 36.7% of the study group 
were current smokers. Among smokers the majority of them 
were using cigarettes (64.5%) (95%CI=58.71 to 70.29) and 
24% (95%CI= 18.83 to 29.17) were using beedi.  2.7% were ex-
smokers and 60.6% were non smokers. Analysis  of  the  use  
of  smokeless tobacco  shows  28.4% (95%CI=25.09 to 31.71)  
of  the  study  population(n = 714)  use  smokeless  tobac-
co  products. Combined users of both smoking and smokeless 

tobacco totaled 33(12.6%) (95%CI= 10.17 to 15.03) among the 
study population.

Analysis of the number of smoking days in the past 30 days 
shows that the majority of the smoking population (80.2%)  
(95%CI= 76.16 to 85.68) were smoking for more than two thirds 
of the months. The mean duration of smoking was 15.93 years 
and the mean number of cigarettes or beedis smoked per day 
was 8.5 among smokers (Table 2).

Discussion
Of the study population of 714 men aged 18 years and above 
in Vadagarai village of Thiruvallur district, Tamil Nadu, the pre-
valence of smoking was 36.7%. Similar findings were obtained 
from NFHS – 3 and Kaur P., et al.5,6 But it was found to be lower 
than the findings from Vivek Gupta et al where it was 47.9% 
and higher than Rani M et al, and Daniel AB et al where it was 
found to be 29.3% and 17.5% respectively.7,8,9 The prevalence in 
our study (36.7%) was found to be higher than in the United 
States (21.6%-Centers for Disease Control)10 and lower than in 
China (52.9%- Harris et al).11

Smokeless tobacco users were 28.4% and this was similar to 
Rani M., et al (28.1%) and higher than that of 6.8% which was 
reported in Vivek Gupta et al but lower than 36% which was 
observed from NFHS-3 findings.5,7,8 Combined users of both 
smokeless and smoking tobacco were found to be 12.6% in 
the current study. This was higher than that of 2.1% reported 
from Vivek Gupta et al and lower than that of 30% which was 

Socio-demographic variables
Total 

N=714 (% [95% CI])
Smoker

N=262 (%)
Non-Smoker
N=452 (%)

p value

Age

  18-30
  31-40
  41-50
  51-60
  More than 60

357 (50.0% [46.33-53.67])
112 (15.68% [13.01-18.35])
123 (17.2% [14.43-19.97])
93 (13.02% [10.55-15.49])

29 (4.1% [2.65-5.55])

123 (34.45%)
34 (30.36%)
46 (37.4%)
43 (46.24%)
16 (55.2%)

234 (65.55%)
78 (69.64%)
77 (62.6%)
50 (53.76%)
13 (44.8%)

0.03

Marital status

  Single 
  Married
  Widower/Divorced/separated

251 (35.2% [31.7-38.7])
415 (58.10% [54.48-61.72])

48 (6.72% [4.88-8.56])

95 (37.85%) 
141 (33.98%)
26 (54.17%)

156 (62.15%)
274 (66.02%)
22 (45.83%)

0.02

Education

  Illiterate
  Literate

85 (11.91% [9.53-14.29])
629 (88.09% [85.71-90.47])

42 (49.40%)
220 (35.00%)

43 (50.60%)
409 (65.00%)

0.01

Occupation

  Unemployed/student
  Daily wagers
  Monthly wagers
  Semiprofessional/Professional
  Retired/old age dependent

39 (5.46% [3.79-7.1])
288 (40.33% [36.73-43.93])
352 (49.3% [45.63-52.97])

13 (1.82% [0.84-2.8])
22 (3.08% [1.81-4.35])

8 (20.5%)
127 (44.1%)
118 (33.52%)

1 (7.7%)
8 (36.4%)

31 (79.5%)
161 (55.9%)
234 (66.48%)
12 (92.3%)
14 (63.6%)

0.002

Socio-economic status18

  3653 and above(Class-I)
  1827 -3652(Class-II)
  1096-1826(Class-III)
  548-1095(Class-IV)
  <547(Class-V)

13 (1.82% [0.84-2.8])
87 (12.18% [9.78-14.58])
160 (22.4% [19.34-25.46])
350 (49.01% [43.34-52.68])
104 (14.56% [11.97-17.15])

6 (46.2%)
26 (29.9%)
53 (33.1%)
137 (39.1%)
40 (38.5%)

7 (53.8%)
61 (70.1%)
107 (66.9%)
213 (60.9%)
64 (61.5%)

0.38

Table 1: Socio-demographic determinants of tobacco use (n=714)
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observed from Rani M., et al.7,8

In the current study, prevalence of smoking was 36.7% and 
among them 80.92% were smoking for more than two thirds of 
the month. This was similar to findings from Harris et al. This 
shows the depth of the problem. Around 64.5% were using ci-
garettes and 24.0% were using beedi. This was in contrast with 
Chaudhry K et al report that beedi usage is more common that 
cigarette smoking in rural areas.12

According to Rani M et al, tobacco usage increases with increa-
sing age.8 In our study population there was a biphasic trend 
in smoking pattern i.e., the prevalence of smoking was 34.45% 
between 18-30 years, decreased with 30.36% in between 31-40 
years and increased to 55.2% for those with more than 60 years 
of age i.e., prevalence was more among younger and older age 
groups.

Prevalence of smoking was more common in illiterates than 
well-educated. This report was similar to the findings from 
NFHS-3, Rani M et al, Harris et al and Narayan et al.,5,8,11,13 In our 
study population there was no significant association between 
smoking and socioeconomic status. Smoking status was found 
to be significantly associated with age group, education, mari-
tal status and occupation.  But beedi usage was more common 
in lower socio economic people. Similar findings were seen in 
the study conducted by Ram B singh et al.14

Conclusion
The study concludes that the prevalence of smoking was higher 
than the Indian national average. Therefore, preventive steps 

Category
Frequencies

N=262 (% [95% CI])

Type of smoking

  Cigarette usage 169 (64.5% [58.71-70.29])

  Beedi usage 63 (24.0% [18.83-29.17])

  Both cigarette and beedi 30 (11.5% [7.64-15.36])

Number of Days of smoking in the past Month

  ≤ 10 days 19 (7.25% [4.11-10.39])

  11-20 days 31 (11.83% [7.92-15.74])

  21-30 days 212 (80.92% [76.16-85.68])

Duration of smoking

  ≤ 1 year 23 (8.8% [5.37-12.23])

  2-10 years 98 (37.4% [31.54-43.26])

  11-20 years 52 (19.8% [14.97-24.63])

  21-30 years 47 (18.0% [13.35-22.65])

  31-40 years 22 (8.4% [5.04-11.76])

  41 years and  above 20 (7.6% [4.39-10.81])

Number of cigarettes or beedis used per day

  ≤ 1 81 (31.0% [25.4-36.6])

  2-5 53 (20.2% [15.34-25.06])

  6-10 53 (20.2% [15.34-25.06])

  11-20 32 (12.2% [8.24-16.16])

  ≥ 21 43 (16.4% [11.92-20.88])

Table 2: Smoking tobacco usage pattern (n-262)

like lifestyle modifications, communication, fiscal measures 
and further more strong enforcement of the COTPA act 2003 will 
be needed to decrease the prevalence further.
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Postoperative and Postpartum Onset of Chronic 
Parkinsonism: Four Case Reports

Manish Ramani B.,1 Marcie Rabin L.,1 Roger Kurlan.1

Abstract

Background: Certain environmental exposures have been linked to the development of parkinsonism. We report four cases in which the 

onset of chronic parkinsonism occurred immediately or soon after surgery or childbirth. Results: Exposure to certain anesthetic agents 

in susceptible individuals or the physiological changes associated with surgery or childbirth may have contributed to or precipitated the 

development of parkinsonism. Conclusion: Clinicians should be aware that postoperative or postpartum settings are potential precipitants 

of chronic parkinsonism.  More research is needed to clarify contributing factors. 

Keywords: Parkinsonian disorders, Postoperative period, Postpartum period, Parkinson's disease secondary, Anesthesia (Source: MeSH, 

NLM).
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Introduction
For most patients with Parkinson’s disease (PD) and related 
parkinsonian conditions the underlying etiology is unknown.  
We now report four cases of parkinsonism observed between 
2010 and 2012 during the postoperative or postpartum period 
that raises important questions about possible precipitating 
factors, particularly, recently administered anesthesia. None of 
the four patients had a family history of PD or other parkin-
sonian like disorders or a known exposure to an identified 
environmental risk factor for PD. Moreover, in neither case did 
the patient receive dopamine blocking drugs during anesthesia 
or for nausea postoperatively.

The Cases
Case 1. A 43-year-old woman, with no significant past medi-
cal history, underwent a surgical replacement of her right hip 
due to osteoarthritic degeneration. The procedure was perfor-
med under spinal anesthesia. The anesthetic agent used is 
unknown.  There were no initial complications, but three days 
postoperatively she noted the onset of a mild intermittent res-
ting tremor of both legs and constipation. Six months after 
the onset of symptoms, she was referred to our movement 
disorder clinic for evaluation and found to have hypomimia, 
hypophonia, mild resting tremor of both legs, greater on the 
right, bilateral rigidity, also greater on the right leg, and mo-
derate generalized bradykinesia. She had a slow shuffling gait 
with decreased right arm swing.  Retropulsion was present on 
pull test.  Magnetic resonance imaging (MRI) of the brain was 
normal.  She was diagnosed as having PD and treated with se-
legiline 5mg/day and amantadine 100mg/day which improved 
her symptoms.  Over a period of 2 years her symptoms slowly 

progressed, but responded well to the addition of carbidopa/
levodopa  (300mg/day). 

Case 2. A 52-year-old woman, with no past medical history, 
underwent left brachioplasty surgery under general anesthesia 
without complication. Agents used during anesthesia included 
desflurane, propofol, lidocaine, fentanyl, midazolam and rocu-
ronium bromide. Approximately one week after surgery, she 
developed resting tremor in the left hand. She was evaluated 
three months later in our clinic and found to have mild resting 
tremor of the left hand, mild rigidity of the left arm and leg, 
and slight rigidity of the right arm and leg. Finger taps were 
slow on the left. She had mild generalized bradykinesia. Her 
gait was normal except for decreased left arm swing. DaTscan 
showed that radioligand uptake was nearly absent in the ri-
ght putamen and mildly reduced in the right caudate and left 
putamen, suggestive of PD. Her symptoms responded well to 
treatment with carbidopa/levodopa (300mg/day). Her course 
has been slowly progressive but responsive to dopaminergic 
medication over an observation period of 3 years.

Case 3. A 62-year-old man with hepatitis C-associated hepatic 
failure underwent a liver transplantation under general anes-
thesia without complications. No information about the anes-
thetic agents used is available. Upon awakening from surgery, 
he was found to have dysarthria, micrographia, mild rigidity, 
and decreased dexterity in his right upper extremity without a 
tremor, leading to a diagnosis of parkinsonism. Over the next 
eleven years, his symptoms were well controlled with gradually 
increasing doses of carbidopa/levodopa/entacapone and pra-
mipexole. At this time he presented to our clinic with painful 
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dystonic dyskinesias involving his feet, neck, shoulders and 
back, and wearing off motor fluctuations. These symptoms im-
proved following adjustments of medication doses, timing, and 
physical therapy.

Case 4. A 36-year-old pregnant woman with no past medical 
history received epidural anesthesia with bupivacaine 0.0625% 
at the time of vaginal delivery of her second child. This was 
poorly tolerated and produced a sensation of whole-body 
numbness.  About 8 weeks after delivery, she developed an 
action tremor of her right foot when crossing her legs. Over 
time, she developed tremor of her head, arms and trunk, mi-
crographia and a slow, unsteady and shuffling gait. On physical 
examination, she had tremor of the head, mild postural and 
intention tremors of the right hand, mild bilateral rigidity (right 
greater than left) and dragging of the right leg with decreased 
bilateral arm swing when walking. Both MRI and fluorodopa 
PET scanning of the brain were normal.  Over the next three 
years, she experienced progressive parkinsonism that has res-
ponded well to carbidopa/levodopa therapy (300mg/day).

Discussion
In each of the four cases, the patient developed persistent 
parkinsonism following surgery or childbirth with concomitant 
exposure to anesthetic agents either during general or spinal 
anesthesia. Unfortunately in two of the cases, despite our 
efforts, we were unable to obtain documentation of the spe-
cific anesthetic agents administered. Two of the patients had 
an atypical parkinsonian feature of mainly action tremor or no 
tremor.  In one case, functional imaging demonstrated eviden-
ce of striatal dysfunction characteristic of PD and in another 
functional neuroimaging was normal. The two other patients 
did not undergo functional neuroimaging.

There has been a prior case report of a patient who presented 
with acute parkinsonism and dystonia during emergence from 
general anesthesia.1 About 18 months later typical features of 
PD appeared.  Postoperative generalized rigidity can occur as 
part of anesthetic-induced malignant hyperthermia and it can 
develop in an isolated fashion after the administration of drugs 
used in anesthesia, including fentanyl, sufentanil, and droperi-
dol.1-4 There are also reports of postoperative rigidity occurring 
in patients known to have PD, especially after the administra-
tion of fentanyl and droperidol.1, 3-5 Exposure to the induction 
agent thiopental and the inhalational anesthetics halothane 
and isoflurane in animals has been associated with impaired 
release and transport of dopamine by synaptosomes, 6, 7 effects 
that might induce parkinsonian features in patients. None of 
these drug effects, however, would be expected to induce long 
lasting parkinsonism as seen in our cases.8 An additional re-
port of the appearance of parkinsonism in a pregnant woman 
exists.9  In this patient, onset was during the eleventh week 
of gestation and the parkinsonism resolved completely after 
spontaneous abortion.  Women with PD have been reported to 
experience a worsening of symptoms during pregnancy.10 

The mechanisms by which surgery, childbirth, or exposure to 
anesthesia might induce persistent parkinsonism are unclear.  
It is possible that certain anesthetic agents might induce neu-
rotoxicity in susceptible individuals and this is a concern that 
deserves further attention. According to one paper, sevoflura-

ne, a commonly used anesthetic, causes apoptosis and accu-
mulation of beta-site amyloid precursor protein-cleaving enzy-
me and beta amyloid in vitro and in vivo, possibly promoting 
Alzheimer disease neuropathogenesis.11 A similar mechanism 
could occur with the development of a parkinsonism condition.  
Another possible mechanism is the autoantibody-mediated 
neurotoxicity due to stress, such as the Lupus anticoagulant 
found in four patients who developed Parkinson's disease post 
surgery.12  Stress secondary to surgery could bring about a con-
dition that promotes neurotoxicity to the dopaminergic neu-
rons.  More likely, however, it appears that anesthetic agents 
or perhaps the stress associated with surgery or childbirth can 
precipitate clinical expression of an underlying parkinsonian 
condition that would have otherwise appeared later.  It is also 
possible that subtle, unrecorded physiological changes that can 
occur during surgery or childbirth, such as anemia, hypoten-
sion, anoxia, or immune responses, may have played a role. 
Finally, the onset of parkinsonism in the setting of surgery or 
childbirth could have occurred by chance alone, but the close 
temporal association would be against this possibility. 

Conclusion
In conclusion, each of these four patients developed new-on-
set parkinsonism without any family history or known envi-
ronmental exposure. Given the sudden initiation of symptoms 
in the postoperative or postpartum periods following the ad-
ministration of an anesthetic, it is prudent for clinicians to be 
cognizant of these settings as potential precipitants of chronic 
parkinsonism. Further research is needed to elucidate the fac-
tors contributing to this phenomenon, such as a large scale 
prospective evaluation.
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Cardionephrology: A Widespread Discipline for 21th 
Century Medical Students and Young Nephrology 
Residents 
Rodolfo F. Rivera,1 Fulvio Floccari,2 Germán Diaz Parodi,3 Luca Di Lullo.4

The Experience
Heart and kidney diseases are closely related and the term 
“cardio - renal syndrome” is adopted worldwide to underli-
ne that linkage. Richard Bright recognized that “hypertrophy 
of the heart seems in some degree to have kept pace with 
the advance of the disease in the kidneys”1 and, after him, 
George Johnson2, William Gull, Henry Sutton3, Franz Volhard, 
Theodor Fahr4, and Henry Goldblatt5 confirmed Bright’s hypo-
thesis. In 1956, Gabriele Monasterio et al6, the Pisa School of 
Medicine introduced the term “Renal Cardiopathy”7. Further 
meetings, such as Strasburg8, Giessen9 and especially Assisi 
Cardionephrology meeting, have emphasized this relationship, 
after 25 years of experience largely thanks to Professor Timio.10 
On the other hand, the Advanced Dialysis Quality Initiative, led 
by Prof. Claudio Ronco from Vicenza (Italy), has contributed 
greatly to the definition and classification of the “Cardio-Renal 
Syndromes”.11

The Italian Context of Cardionephrology
The Italian Society of Nephrology (SIN) has recently approved 
(April 2012) the foundation of the Cardionephrology Study 
Group (CN-SG) directed by Dr. Luca Di Lullo together with Dr. 
Antonio De Pascalis (secretary) and other four advisers (Dr. 
Emiliana Ferramosca, Dr. Antonio Bellasi, Dr. Rodolfo F. Rivera 
and Prof. Mario Timio), (figure 1). SIN has commissioned them 
to discuss and achieve specific clinical, scientific (national 
meetings) and educational goals (residential stages in cardio-
vascular diagnosis) in cardio-renal medicine, engaging medical 
students and nephrology residents. 

New Formative Runs for Students and Young 
Doctors
On April 4th and 5th, 2013, the first annual meeting of CN-SG 
took place near Rome, in the presence of outstanding speakers 
(both cardiologists and nephrologists) and over 150 delegates. 
Scientific sessions have focused on coronary artery disease and 
chronic heart failure, vascular and cardiac calcifications, Fabry 
disease and amyloidosis, resistant hypertension and other new 
insights in cardio - renal diseases.

CN-SG is also involved in planning several research protocols; at 

the present time, more than 400 patients were enrolled in three 
clinical studies. This research activity has an increasing partici-
pation of students and the consequent production of new gra-
duation thesis. During the last two years, several papers were 
published in national12,13 and international14,15,18 journals.

CN-SG has also promoted close collaborations with cardiologists 
to provide further research opportunities for both medical stu-
dents and residents in nephrology and cardiology, interested in 
cardiovascular medicine.

In May 2013, CN-SG was invited to the Italian Cardiovascular Ul-
trasound Society (SIEC) annual meeting to collect a symposium 
about cardio - renal interactions and ultrasound diagnostic 
tools. From this opportunity the group has presented prelimi-
nary data about right ventricular dysfunction in chronic kidney 
disease patients.16 Therefore, CN-SG was also invited by the 
European Cardionephrology Association (ECNA) to take part on 
1st Southeastern Europe Cardionephrology and Hypertension 

Figure 1. Cardionephrology Study Group of the Italian Society of Nephrology. 

(First line from left to right: Antonio De Pascalis, Emiliana Ferramosca, and 

Mario Timio; second line from left to right: Rodolfo F. Rivera, Antonio Bellasi 

and Luca Di Lullo).
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Congress in Nis (Serbia) in a round table on right ventricular 
failure and chronic kidney disease (CKD).17

Research Opportunities for Undergraduates 
and Graduate Levels
Together with study group constitution, the Italian Society of 
Nephrology council has approved three multicentric research 
protocols proposed by CN-SG for the next three years. The first 
one is related to the evaluation of incidence and prevalence 
of right ventricular dysfunction in Stage III - IV CKD patients. 
Actually, more than 400 patients were enrolled and preliminary 
data were available.18 The second one concerns the predictive 
value of bioimpedance analysis in patients with chronic heart 
failure and chronic kidney disease; the study is currently in the 
enrolling stage. The last one is focused on evaluating cardio-
vascular assessment (especially incidence and prevalence of 
pericardial effusion) in patients with familial polycystic kidney 
disease. This study has a case-control design with 220 patients 
and more than 300 controls currently enrolled.

The three ongoing research protocols are giving a great oppor-
tunity to several students to be involved in research at an 
undergraduate level. 

New Clinical Stages and Fellowship
On the educational front, CN-SG provided “residential stages” 
for all medical students and nephrology residents required to 
be confident with diagnostic approach to cardiovascular di-
sease. The educational program includes practical sessions on 
electrocardiography and echocardiography diagnostic devices 

Figure 2. Dr. P. Poleggi during the training on Basic Life Support- Defibri-

llation (BLS-D).

together with complete training on Basic Life Support- Defibri-
llation (BLS-D) (figure 2). All tutors are certified by respected 
scientific societies such as SIEC (figure 3). New dates are plan-
ned in 2013 and 2014.

CN-SG has recently also involved in educational training of Ita-
lian post-graduate schools of Nephrology by setting up semi-
nars of Cardionephrology for medical students and residents. 
Students coming from the Internal Medicine Division of Iturras-
pe Hospital in Santa Fe, Argentina (Litoral National University) 
performed three months of clinical stages at the Nephrology 
division in San Gerardo Hospital, Monza, Italy (Milano-Bicocca 
University), a helpful experience to share different ways of ma-
naging daily nephrology practice.

All CN-SG activities, courses, downloadable material and other 
news are available on the internet (http://www.sin-cardione-
frologia.it/).

Figure 3. Dr. L. Di Lullo during an echocardiographic practical exercise.
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The Procedure
David Mathew.1

He was an elderly gentleman who presented to the hospital 
because of dysphagia and marked weight loss. 

Numerous investigations revealed no answers; there was no 
explanation for his symptoms. And now it was time for me to 
perform a lumbar puncture on him following a suspicion of an 
autoimmune process, one that the cerebrospinal fluid (CSF) - 
fluid in his back - could possibly provide answers for.

I approached his bed and he slowly turned to greet me. 

“Hi, I’m part of the team, and it looks like we need to do a few 
more tests to find out what’s wrong.”

He grimaced at the word “tests”. It could not be good news 
having more tests. But he remained strong and gave me a nod- 
almost robotic in nature.

“I’ll need to do a little injection in your back and take some of 
the fluid out.”

Ordinarily, a needle in the back would terrify someone - but 
not this gentleman. 

He’d had days of consecutive blood tests. His veins were run-
ning out, and the number of attempts required to draw blood 
increased by the day as the size of his vessels shrunk.

“Go on and explain.”

It took me a few minutes to comprehend the above line he 
uttered, due to his severe dysarthria. Only after asking him to 
write it down did I understand.

And whilst explaining the procedure, I watched his eyes brim 
with tears - tears that equilibrated so that they just filled his 
eyes, tears that were never enough to trickle down the creases 
of his weary cheeks. I enunciated each word, explaining the in-
dications and risks. It was as if each word was a dagger, slicing 
apart any sinew of confidence left in him. 

That day I learned to be strong in the face of hopelessness. 
That day I learned the power of medicine, a power to break 
even the sturdiest souls. That day I stared futility in the eye.

Patients are subject to the mercy of medical professionals, 
ones who would usually unleash a battery of tests to find a 
cure. Yet sometimes we forget the pain that they have to go 
through, the agony of being subjected to tests to rid their own 
bodies of destruction. And the simple solution of time – just 
spending a little more time with patients – may sometimes be 
the only solution to allay their fears. 
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  Technology Trends in Medical Education

To the Editor,
On the 9th of November 2013, medical students leaders from 
across Ireland came together for an inaugural National Medi-
cal Student Summit held at the National University of Ireland, 
Galway. The summit led to the creation and launch of the As-
sociation of Medical Students in Ireland (AMSI).  Irish medi-
cal students will now have an organization that can facilitate 
dialogue on national and international level. One of the aims 
of this organization is to create a forum where students can 
discuss a range of scientific and social topics, specifically how 
they affect medical students. With this in mind, the 1st annual 
AMSI summit included a round table discussion on how tech-
nological advances have affected medical education. Recurring 
themes that arose included the effects on patient safety, the 
lack of reliability of information and finally financial burden of 
new technology.

Patient Safety
From the very start of clinical education the saying “see one, 
do one, teach one” can be heard around the hospital ward. For 
some students it means inserting their first intravenous (IV)  
cannula, a procedure with relatively minimal risks. However, 
when you begin to look at this in the graduate setting, you 
realize that some procedures that carry high risks and compli-
cations are sometimes conducted by inexperienced trainees. 
This may partially be explained by the international propaga-
tion of a litigious culture, leading to the inexperienced junior 
doctor. This has led to the emergence of a new dogma, “See 
one, simulate many... then do one!”.1 Simulated technology 
has been shown to assist medical students in making the leap 
from theoretical knowledge to practical experience.2 The be-
nefits of simulation technology and other training devices are 
numerous, however it is imperative to note the increased costs 
associated with these technologies.

Cost of Medical Education
A large proportion of financial burden associated with new te-
chnology is placed on educational institutions. However, we 
focused our discussion on the financial burden from a student 
perspective. Some of the cost of technological advancement is 
transferred to the student due to the increased necessity of 
smart phones, laptops, online applications and tablets, which 
are all becoming essential to further clinical teaching.3 Althou-
gh these associated costs are currently considered the norm, 
the introduction of any new technology should be cost-benefit 
analyzed to prevent any excessive financial burden on medical 
students. In addition, there should be an appropriate distri-
bution of these costs between students, institutions and the 
public, which will ultimately benefit from these technologies.

Reliability of Information
In our discussion we also highlighted that technology has 
allowed for information to be disseminated at alarming speeds, 
by anyone with an Ethernet cable. While this has obvious ad-
vantages such as increasing collaboration between clinicians 
around the globe, it was also acknowledged that this same 
quality posed a serious risk if abused.4 One of the most well 
known horror stories was when an article by Andrew Wakefield 
fraudulently suggested a link between the Measles, Mumps, 

and Rubella (MMR) vaccine and autism.5 The effects of this te-
chnology spreading false data are still being felt.6 On a smaller 
scale, participants highlighted the potential hazards of using 
easily accessible online information. Many students have en-
countered situations where they have used information from 
online sources only to find out that they were outdated, misin-
terpreted or out rightly false. With this in mind, it was sugges-
ted that medical schools subscribe to online reliable resources 
that are easily accessible for their students.

Conclusion
New technologies have led to much advancement in the field 
of medical education. However, before these are routinely im-
plemented into the curriculum it is vital that they are audited 
in terms of patient outcomes and cost-benefit. Finally, relia-
bility of information should be highlighted as potential issue 
as medical educators begin to imbed new technology into the 
medical curriculum.
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